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Uvodni slovo

Z pohledu Vyzkumného tstavu zemédélské techniky
jako prispévkové organizace Ministerstva zemédélstvi byl
rok 2006 zlomovym rokem. Po 56 letech své existence
VUZT méni svoji organizaéni formu z prispévkové statni
organizace na vefejnou vyzkumnou instituci. Transfor-
macni ,,deadline byl stanoven zdkonem ¢. 341/2005 Sb.
o vefejnych vyzkumnych institucich na 1. ledna 2007. Od
tohoto okamziku se méni nazev ustavu na

Vyzkumny tstav zemédélské techniky, v.v.i.

Jeho ziizovatelem je Ministerstvo zemédélstvi, s rozsahem
pusobnosti danym zfizovaci listinou, ktera je dostupna
kazdému zijemci na internetové adrese MSMT
(www.msmt.cz) v rejstiiku vefejnych vyzkumnych institu-
ci. Transformace Gstavu pfinasi urcité zmeény ve vlastnictvi
majetku, financovani pracovnich aktivit, ve struktufe fidi-
cich organti a tim i organizacni struktufe, ve vzajemném
vztahu k jinym pravnim subjektiim i ve struktufe vnitfnich
predpist.

VUZT, v.v.i. je podle ziizovaci listiny nastupnickou or-
ganizaci VUZT piispévkové organizace a tudiz na ni pie-
chazeji veskera prava a povinnosti véetn¢ finanénich za-
vazkt a pohledavek. Pies vSechny tyto vyse uvedené zmé-
ny zustava zakladni poslani ustavu i hlavni zaméteni jako
védeckovyzkumné, vzdélavaci i poradenské ¢innosti beze
zmen.

Pater nasi dlouhodobé koncepce tvoii problematiky,
které postupem Casu nabyvaji na vyznamu jak z pohledu
ramcovych programu EU, tak nov¢ vznikajicich problémi
v oblasti zemédé€lstvi a venkova, potravinafstvi, energeti-
ky a zivotniho prostiedi v Ceské republice.

Védeckovyzkumna a poradenské ¢innost VUZT, v.v.i.
jezaméfenana 5 zakladnich problémii:

1) Stanoveni strategického technického rozvoje ces-
kého zemédélstvi, analyza trendti rozvoje jednotli-
vych technologickych systémt, futurologické pro-
gnozy sestavované s ohledem na rychly technicky
pokrok ostatnich odvétvi a ocekavané globalni zme-
ny na Zemi.

2) Dlouhodobé udrzitelné systémy hospodareni
v podminkach ¢eského zemédélstvi a venkova.

3) Omezovani negativnich vlivli zemédélské techniky
a technologii na pracovni a zivotni prostiedi, racio-
nalni nakladani s odpady, ochrana pfirodnich
zdrojt.

4)  Vyuziti alternativnich, pfedev§im obnovitelnych
zdrojti energie a surovin v zemedé€lstvi a na venko-
ve.

5) Nové informacni technologie, tvorba expertnich
programd pro fizeni technologickych procest, vy-
zkum zemédélskych procest a vlastnosti materialti
nezbytny pro uplatiiovani novych technologii, kon-
strukEnich materialti a principti zemédélskych stro-
ju azafizeni.

Celkovy piehled o nasich vyzkumnych aktivitich mize

vazt

Introduction

From a view of the Research Institute of Agricultural
Engineering as contributory organization of the Ministry
of Agriculture the year 2006 was crucial. After 56 years of
existence the VUZT is changing its organization form from
the contributory organization to the public research insti-
tution. The transformation ,,deadline* was determined by
the Act No. 341/2005 on public research institutions on
January 2007. Since that date the changed name of institu-
tion is

Research Institute of Agricultural Engineering, p.r.i.

Is established by the Ministry of Agriculture and its range
of activity is given by the Deed of Establishment available
on the internet address www.msmt.cz in the register of the
public research institution. The institute transformation
brings certain changes in the property ownership, working
activities financing, structure of management and thus also
in the organization structure, mutual relationship to other
juridical subjects and in internal regulations structure.

The VUZT (RIAEng), p.r.i. in accordance with the Deed
of Establishment is a legal successor of the contributory
organization and therefore it takes over all the rights and
obligations including financial commitments and debts.
Despite all the aforesaid changes the basic mission of the
institute as well as main aiming of the scientific-research, ,
educational and consultancy activities remains unchange-
able.

The basis of our long-time conception consists of the
issues which are still more and more important during the
time course from the view of the EU framework programmes
and newly generating problems in the field of agriculture
and countryside, food industry, energy and environment
in the Czech Republic.

The scientific research and consultancy activity of RI-
AEng, p.r.i.is focused into 5 principal problems:

1) Determination of strategic technical development
of the Czech agriculture, analysis and trends of in-
dividual technological systems development, futu-
rological prognosis generated with regard to the fast
technical progress of other sectors and expected
global changes on the Earth.

2)  Sustainable systems of farming under conditions of
the Czech agriculture and countryside.

3) Limitation of negative impacts of agricultural engi-
neering and technologies on working and life envi-
ronment, rational management of waste, natural re-
sources protection.

4)  Utilization of alternative, in particular energy rene-
wable resources and raw materials in agriculture and
countryside.

5) New information technologies, generating of expert
programmes for controlling of technological proces
ses, research of agricultural processes and materi-
als properties necessary for application of new tech-
nologies, construction materials and principles of
agricultural machines and devices.



zajemce zjistit na strané 9 této rocni zpravy.

Investice do zemédélské techniky, kvalita produktd, plyn-
né emise ze zemédelskych provozi, pachové a hlukové
emise, uspory ropnych produktti, vyuziti obnovitelnych
zdroju energie v zemédélstvi a komunalni sféfe, racionali-
zace odpadového hospodarstvi, databaze pro expertni roz-
hodovani jsou nejcastéj$im piedmétem zajmu pracovnikil
statni spravy a celé zemédelské verejnosti.

Vétim, ze vSechny zmény v fizeni védy a vyzkumu, orga-
nizacni struktufe ustavu a financovani jednotlivych akti-
vit, které v roce 2006 nastaly a dale budou pokracovat,
povedou ke zlepSeni pracovnich podminek, zjednoduSeni
administrativy a zefektivnéni prace vyzkumnych pracov-
nikd Vyzkumného tstavu zeméd¢lskeé techniky, vetejné vy-
zkumné instituce.

Zdenék Pastorek
povéreny Fizenim VUZT, v.v.i.

vazt

Total overview about our research activities is available
on page 9 of this annual report.

Investments to agricultural engineering, products quali-
ty, gaseous emissions of agricultural enterprises, odour and
noise emissions, crude oil products savings, utilization of
energy renewable resources in agriculture and municipal
sector, rationalization of waste management, database for
expert decision are the most frequent subject of interest of
the state administrative workers and whole agricultural pu-
blic.

I believe that all the changes in the science and research
management, Institute organization structure and indivi-
dual activities financing which have occurred will lead to
improvement of working conditions, simplification of admi-
nistrative and more effectively work of the research staff of
the Research Institute of Agricultural Engineering, public
research institution



ORGANIZACNI STRUKTURA USTAVU
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Odbor technologickych systémi pro produkéni
zemédélstvi

Technological systems for productive
agriculture division

doc.Ing. Jifi Vegricht, CSc. | 233 022281

i _mail: firi. ich )
Védecks rada VUZT e-mail: jiri.vegricht@vuzt.cz

Scientific board of VUZT

Odbor energetiky a logistiky technologickych
systémii a vyuziti biomasy k nepotravinarskym
ucelim

Energy and logistics of technological systems and
biomass utilization for non-food purposes division

Ing. Jaroslav Kara, CSc. ® 233 022334
e-mail: jaroslav.kara@vuzt.cz

Naméstek pro vyzkum
Research deputy

Ing. Otakar Syrovy, CSc.

e-mail: otakar.syrovy@vuzt.cz

® 233022277

Odbor ekonomiky zemédélskych technologickychi

systémi
Economy of agricultural technological systems
division
- Ing. Zdenék Abrham, CSc. ® 233022399
Reditel e-mail: zdenek.abrham@vuzt.cz
Director

ng. Zdenék Pastorek, CS

e-mail: zdenek.pastorek@vuzt.cz

® 233022307

Odbor ekologie zemédélskych technologickych

systémi

Ecology of agricultural technological systems
division

Ing. Antonin Jelinek, CSc. ® 233022398

e-mail: antonin.jelinek@vuzt.cz

Ekonomicky naméstek
Economic deputy
Ing. Milo§ Chalupa

e-mail: milos.chalupa@vuzt.cz

B 233022490

Odbor vnéjsich a vnitinich sluzeb
External and internal services division

Ing. Milo§ Chalupa ® 233022490
e-mail: milos.chalupa@vuzt.cz




vazt

VYZKUMNA CINNOST RESEARCH

STRUKTURA PROJEKTU A EXPERTNICH STRUCTURE OF RESEARCH PROJECTS
CINNOSTI VUZT AND EXPERTS ACTIVITIES OF VUZT
V ROCE 2006 IN 2006

Vyzkumné projekty Ministerstva zemé&délstvi CR
Research projects of the Czech Ministry of Agriculture

Cislo NAZV Nazev projektu Resitel

Ident. kod MZE |Title of project Author

Number NAZV

Ident.code MZE

QF3050 Vyvoj metod objektivni identifikace zeme&delskych plodin (nositel Ing. J. Fér, CSc.
VURYV)
The methods development objective identification of agricultural crops
(VURYV bearer)

QF3098 ZvySovani protierozni Gi¢innosti péstovanych plodin (nositel VUMOP)  |doc. Ing. J. Hiila, CSk.
Increasing of anti-erosion effectiveness of growing crops (VUMOP
bearer)

QF3140 Omezeni emisi sklenikovych plynti a amoniaku do ovzdusi ze Ing. A. Jelinek, CSc.

zemeédelské Cinnosti

Limitation of greenhouse gases and ammonia into atmosphere from
agricultural activity

QF3145 Vyzkum racionalnich dopravnich systémil pro zeméd¢€lstvi CR v Ing. O. Syrovy, CSc.
podminkach platnosti legislativy EU

Research of rational transporting systems for Czech agriculture under
conditions of EU legislative

QF3148 Pfeména zbytkové biomasy zejména z oblasti zemé&d¢lstvi na naturdlni  |Ing. P. Pliva, CSc.
bezzat€zove produkty, vyuzitelné v piirodnim prostedi ve smyslu
programu harmonizace legislativy CR a EU

Change of residual biomass mainly from agricultural sphere into
natural burden-free products useable in natural environment in terms of
programme of CR and EU legislative harmonization

QF3153 Energetické vyuziti odpadi z agrarniho sektoru ve forme Ing. P. Hutla, CSc.
standardizovanych paliv

Energetic utilization of agricultural waste in form of standardized fuels

QF3160 Vyzkum novych technologickych postupti pro efektivnéjsi vyuziti Ing. Z. Pastorek, CSc.
zemeédélskych a potravinarskych odpadi

Research of new technological processes for more effective utilization of
agricultural and food waste

QF3200 Expertni systém pro podporu rozhodovani pii fizeni technologickycha  |Ing. O. Syrovy, CSc.
pracovnich procest a jejich optimalizaci pfi platnosti legislativy EU
(nositel ANSER)

Expert system for support of decision of technological working
processes controlling and their optimisation of EU legislative validity
(ANSER bearer)

QF4079 Logistika bioenergetickych surovin Ing. J. Kara, CSc.
Logistics of bio energy raw materials
QF4080 Vyvoj energeticky méné narocnych technologii rostlinné vyroby Ing. O. Syrovy, CSc.
Development of crop production technologies with less energy
consumption

QF4081 Inovace systému hnojeni brambor lokalni aplikaci mineralnich hnojiv Ing. J. Fér, CSc.
se zfetelem na ochranu Zivotniho prostiedi

Innovation of system for potato fertilization by local application of
mineral fertilizers with regard to the environment protection




QF4145

Parametrickd analyza a multikriterialni hodnoceni technologickych
systémtl pro chov dojnic a krav bez trzni produkce mléka z hlediska
pozadavkt EU, zlepSeni environmentalnich funkci a kvality
produktd

Parametrical analysis and multi-criteria assessment of
technological systems for dairy cows breeding and those without
milk market production from aspect of EU requirements,
environmental functions and products quality improvement

doc. Ing. J. Vegricht,
CSc.

QF4179

Vyuziti trav pro energetické ucely
Grass utilization for energy purposes

Ing. D. Andert, CSc.

1G46038

Technika a technologické systémy péstovani cukrovky pro trvale
udrzitelné zeméd¢lstvi (nositel MZLU)

Mechanization and technological systems of sugar-beet growing for
sustainable agriculture (MZLU bearer)

Ing. O. Syrovy, CSc.

1G46082

Technologické systémy a ekonomika integrované produkce
zeleniny a révy vinné (nositel ZF MZLU Lednice)
Technological systems and economy of vegetable and vine
integrated production (ZFMZLU Lednice bearer)

Ing. Z. Abrham, CSc.

1G46086

Strategie chovu dojnic v konkuren¢nich podminkéch (nositel
VUZV)

Strategy of dairy cows breeding under competitive conditions
(VUZV bearer)

Ing. A.Machélek,
CSec.

1G57004

Komplexni metodické zabezpeceni udrzby trvalych travnich
porostl pro zlepSeni ekologické stability v zemedélské krajin€ se
zaméfenim na oblasti se specifickymi podminkami

Complex methodology providing the perennial grassland
maintenance to improve ecological stability in agricultural
landscape focused to regions with specific conditions

Ing. P. Pliva, CSc.

1G57042

Péce o piidu v podminkach se zvySenymi naroky na ochranu
zivotniho prostiedi

Care for land under conditions with increased demand for
environment protection

doc. Ing. J. Hula, CSc.

QG50039

Zpracovani konfiskat a dalSich odpadi bioplynovym procesem
(nositel Sdruzeni IDEAL)

Confiscations processing and other waste by means of biogas
process (IDEAL Association bearer)

Ing. J. Kara, CSc.

1G58053

Vyzkum uziti separované hoveézi kejdy jako plastického
organického steliva ve stajovych prostorach pro skot pii
biotechnologické optimalizaci podminek ,,welfare"

Research in utilization of separated cattle slurry as a plastic
organic litter in stables for cattle at bio-technological optimization
of welfare conditions

Ing. A. Jelinek, CSc.

1G58055

Obhospodatfovani travnich porostl a udrzba krajiny v podminkéch
svazitych chranénych krajinnych oblasti a horskych oblasti LFA
Management of grassland and landscape maintenance under
conditions of sloping protected landscape regions and mountain
regions LFA

Ing. Z. Pastorek, CSc.

QG60083

Konkurenceschopnost bioenergetickych produkti
Competitiveness of bioenergy products

Ing. J. Soucek, Ph.D.

10




vazt

QG60093 Hospodareni na pid¢ v horskych a podhorskych oblastech se Ing. D. Andert, CSc
zietelem na trvalé travni porosty
Farming on land in mountain and foothill region with regard to
permanent grassland
\V4 Vyzkum novych poznatkl védniho oboru zemédélské technologie a |Ing. Z. Pastorek, CSc.
MZE0002703101 |technika a aplikace inovaci oboru do zemé&délstvi Ceské republiky

Research of new knowledge of scientific branch agricultural
technologies and engineering and the branch innovation
application to the Czech agriculture

Vyzkumny projekt MSMT
Research project of MSMT

Ident. kéd MSMT |Nizev projektu ReSitel
Ident. code Title of project Author
2B06131 Nepotravinarské vyuziti biomasy(nositel-koordinator VUKOZ) Ing. P. Hutla, CSc.
Non—food utilization of biomass
Expertni ¢innost

Experts’ activity

Cislo smlouvy | PFedmét smlouvy Regitel

Contract Contract subject Author

Number

A/1/06 Poradani odbornych seminait (MZe) Ing. Z. Abrham, CSc.
A/2/06 Odborna podpora poradenstvi (MZe) Ing. Z. Abrham, CSc.
A/5/06 Podklady pro TPS (pro velkochovy hosp. zvifat) - [IPPC (MZe) Ing. A. Jelinek, CSc.
A/6/06 Cinnost technické pracovni skupiny (MZe) Ing. M. Dédina, Ph.D.
A/7/06 Nitratova smérnice (MZe) doc.Ing. Vegricht, CSc.
A/8/06 Vyhodnoceni nakladi na péstovani plodin (MZe) Ing. Z. Abrham, CSc.
A/10/06 Provéfeni moZnosti vystavby technologii k vyrobé EERO (MZe) Ing. P. Jevi¢, CSc.
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STRATEGIE TECHNICKEHO ROZVOJE
CESKEHO ZEMEDELSTVI - EKONOMIKA

vazt

STRATEGY OF THE CZECH
AGRICULTURE TECHNICAL
DEVELOPMENT- ECONOMY

Technické zabezpeceni zemédélstvi a
ekomomika zemédélské vyroby

1. Technické zabezpeceni zemédélské vyroby

Urovei technického vybaveni zemédélskych podniki je
vyznamné zavisla na statni dotac¢ni podpofte investic. Vy-
znamnou roli v této oblasti sehrava ¢innost Podptirného a
garan¢niho rolnického a lesnického fondu (PGRLF), od
roku 2004 Operacni program Rozvoj venkova a multifunkc-
niho zemédélstvi (OP Zemédélstvi) a pro ptisti obdobi 2007
—2013 program EAFRD.

I pfes podporu investic do techniky je tempo obnovy
stroju a zafizeni pomalé a primeérné stafi strojového parku
se zvySuje. To ma negativni dopady na ekonomiku vyroby
a konkurenceschopnost zemédélskych podniki. Napi. rocni
dodavky traktort ¢ini za poslednich 5 let primérné nece-
lych 1200 ks (tj. cca 1,4 % soucasného stavu traktort).
Podobna situace je i u sklizecich mlaticek; rocni dodavky
sklizecich mlatic¢ek ¢ini za poslednich 5 let primémé 153 ks
(tj. cca 1,3 % soucasného stavu sklizecich mlaticek).

Dodéavky traktort jsou uvedeny na obr.1, sklizecich mla-
ticek na obr. 2.

Technical resource of agriculture and economy
of agricultural production

1. Technical securing of agricultural production

Level of agricultural enterprises technical equipment sig-
nificantly depends on the State investment subsidy sup-
port. An important role in this field plays activity of the
Supporting and guarantee agricultural and forestry fund,
since 2004 the operational program Development of coun-
tryside and multifunctional agriculture and for the future
period 2007-2013 the EAFPD program.

Despite the investment support into mechanization the
machine and equipment innovation progress is slow and
an average age of the machine fleet increases. This has a
negative impact on the production economy and agricultu-
ral enterprises competitiveness. For example, the annual
tractors delivery within past 5 years is less than 1200 (i.e.
about 1.4 % of current state). Similar situation is in the
combine harvesters; annual delivery of the combine har-
vesters is 153 machines past 5 years (i.e. about 1.3 % of
current state).

Tractors deliveries are presented in Fig. 1, combine har-
vesters in Fig. 2.

1800

1600

1400

1200

1000

(ks)
800

600

400+

200+

1997

1998 1999 2000

2001

2002 2003 2004 2005

Obr. 1 Vyvoj dodavek traktoru do zemeédeélstvi
Fig. 1 Development of tractors deliveries into agriculture
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Obr. 2 Vyvoj dodavek sklizecich mlaticek do zemédélstvi
Fig. 2 Development of com Obr.bine harvesters deliveries into agriculture

2. Ekonomika provozu zemédélské techniky 2. Economy of agricultural engineering operation
S vyuzitim aktualizované databaze a programu AGRO- With using of updated database and the program AG-
TEKIS byl realizovén rozsahly soubor vypoctl provoznich ~ ROTEKIS the extensive file of machines operational costs
nakladi strojii. Vysledky byly sestaveny do formy norma- was implemented. The results were arranged into the
tivl. Piiklad normativii pro traktory je uveden v tab. 1. norm’s form. Example of the norms for tractors is presented
in Tab. 1
Tab. 1 Technicko-ekonomické normativy — traktory
Pof.[ Druh nebo tfida stroji Provozni naklady na stroj
€. | Pofizovaci Mérnéa cena Ro¢ni vyuziti Hodin. Doba Fixni Varibilni Celkové
cena (KE)| (Kejjednotku technol doporucené vykon. odpisu . < “
: Ke/MJ K&MJ Kémd MJ
bez DPH parametru ) hir MUIr MJ/h (rok) “ ¢ ¢
Traktory kolové 100-119 kW
7 1639000 13890|KE/KW 1800 - - 6 155 600 755 h
2671000 22636|KEKW 1800 - - 6 250 575 825
Traktory kolové 120-180 kW
8 1740000 13182|KE/KW 2000 - - 6 150 720 870 h
3825000 26020|Ke/kW 2000 - - 6 320 680 1000
Traktory kolové nad 180 kW
9 3839000 20978|K&/kW 2000 - - 6 320 810 1130 h
5149000 23511|Ke/kW 2000 - - 6 430 930 1360

Tab. 1 Technical — economical norms — tractors

No. | Type or class of machine Machine operational costs
Purchase Specific price Anual utilization Hourly per-| Time of Fixed Varibiable Total
i ) formance iciati
price (CZK) ( CZK/unit of recommended depriciation CZKI/MJ CZKI/MJ CZKI/MJ MJ
without VAT technol.parameter ) h/year | MJ/year MJ/h (year)
Wheel tractors 100-119 kW
7 1639000 13890]|K&/kW 1800 - - 6 155 600 755 h
2671000 22636|KE/KW 1800 - - 6 250 575 825
Wheel tractors 120-180 kW
8 1740000 13182|K&/kW 2000 - - 6 150 720 870 h
3825000 26020fKE/KW 2000 - - 6 320 680 1000
Wheel tractors above 180 kW
9 3839000 20978|KE/KW 2000 - - 6 320 810 1130 h
5149000 23511 KEKW 2000 - - 6 430 930 1360
Obdobn¢ normativy jsou zpracovavany rovnez pro stro- Similar norms are worked-up also for machines for land-
Jenatdrzby krajiny a pro stroje a zafizeni na kompostovani scape maintenance and for biomass composting. An exam-
biomasy. Ptiklad je uveden v tab. 2. ple is presented in Table 2.
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Tab. 2 Provozni naklady samojizdného prekopavace kompostu

Nazev - Pofiz. |Fixni néklady (K&.rok™)|Vykonnost| Roéni | Spotieba|Variabilni |Naklady na 1 h provozu (K&) |Naklady na 1 m” (Kg)
typ - parametr | cena | Odpisy | Celkem nasaz. | paliva naklady | Fixni | Varia- Celkem Fixni | Varia- | Celkem
(tis.K&) m’.h’ (h) (Lh™") |(K&.rok™) bilni bilni
Samojizdny 1410 | 235000 | 236040 450 400 6,9 108400 590 271 861 1,3 0,6 1,9
prekopavac 800 224000 295 280 575 0,7 0,6 1,3
kompostu
2200 | 366667 | 367795 800 400 9,2 144400 919 361 1280 1,1 0,5 1,6
800 298400 460 373 833 0,6 0,5 1,0

Tab. 2 Operational costs for self-propelled compost

Name - Purcha- |Fixed costs (CZK.year')] Perfor- | Annual |Fuel con-|Variable |Costs per 1 h of operation(CzK) |Costs per 1 m” (CZK)
typ - parameter | se price |Deprecia{ Total mance |utilization| sumption|  costs Fixed | Varia- Total Fixed | Vari- Total
(10° czK)|tion m’h’ (h) (Lh™"y  [czxyear) ble able
Self-propelled 1410 | 235000 | 236040 450 400 6,9 108400 590 271 861 1,3 0,6 1,9
compost 800 224000 295 280 575 0,7 0,6 1,3
turner
2200 | 366667 | 367795 800 400 9,2 144400 919 361 1280 1.1 0,5 1,6
800 298400 460 373 833 0,6 0,5 1,0

Dale byly provedeny potiebné vypocty a aktualizovany
normativy doporucenych variant strojnich souprav
v ¢lenéni podle jednotlivych operaci a jejich technické, eko-
nomické a provozni normativy. Pfiklad pro stfedni orbu je
uveden v tab. 3.

In addition, the necessary calculation and norms upda-
ting were carried-out for recommended machine sets in spe-
cifications according to single operations and their techni-
cal, economical and operational norms. An example for me-
dium ploughing is presented in Tab. 3.

Tab. 3 Technicko-ekonomické normativy — soupravy pro stredni orbu

Pof. Nazev a specifikace pracovni operace Technické zajisténi variant
¢ Mérna Roéni vykonnost Potreba Var. nakl. [Ké/mér.j.] Celk.
Vari- | jednotka [m.j./rok] Prace PH PM Pra Sou- Celkem nakl.
- - ) ) ) race PM . o
anta Proj. | Min. [h/m.j]l | [V m.j] | [Ka/m.j] _ prava | var. nakl. | [K&/m.j.]
Orba stredni (jednostrannym pluhem) TK 90 kW Pluh neseny 4 radl.
5.1 ha | 250] 200] 1,25] 18,0] 0 125] 0 808] 933] 1185
Orba stredni (jednostrannym pluhem) TK 180 kW Pluh navésny 7 radl.
5.2 ha | 450] 350] 0,71] 17,5] 0 71] 0 773] 844] 1165
Orba stredni (oboustrannym pluhem) TK 90 kW Pluh neseny 4 radl.
5.3 ha | 300] 250] 1,25] 17,5] 0 125] 0 820 945] 1305
Orba stredni (oboustrannym pluhem) TK 180 kW Pluh navésny 7 radl.
5.4 ha | 700] 550 0,67] 17,0] 0 67| 0 785] 852 1220

Tab. 3 Technical — economical norms — medium ploughing sets

Name and specification of working operation Variant technical security
Specific |Annual Need Variable costs [CZK/s.u.] Total
No. unit  |performance _ Labour | Fuel Material [ | .o oir [ machine|  Set Total var. | costs
Variant Proj. | Min. [h/s.ul | [I/s.u] | [Kals.u.] _ Costs | [CzK/s.u]
Medium ploughing (one-side plough) TK 90 kW Attached plough 4-blade
5.1 ha | 250] 200] 1,25] 18,0] 0 125] 0 808] 933] 1185
Medium ploughing (one-side plough) TK 180 kW Articulated plough 7-blade
5.2 ha | 450] 350] 0,71] 17,5] 0 71] 0 773] 844] 1165
Medium ploughing (two-side plough) TK 90 kW Attached plough 4 - blade
5.3 ha | 300] 250] 1,25] 17,5] 0 125] 0 820 945] 1305
Medium ploughing (two-side phough) TK 180 kW Articulated phough 7 - blade
5.4 ha | 700] 550 0,67] 17,0] 0 67| 0 785] 852 1220
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Vysledky vypoctl byly rovnéz vyuzity pii zpracovani
technickych a ekonomickych podkladi prirucky pro pora-
denstvi ,,Stroje a strojni linky pro plo$ny postiik plodin®.
Priklad je uveden v tab. 4.

3. Ekonomika péstovani a vyuZziti potravinarské produkce

Hlavnim vysledkem fe$eni je soubor normativii z oblasti
technologie péstovani a ekonomiky potravinaiskych plo-
din, energetickych a primyslovych plodin. Normativy jsou
podkladem pro planovani a hodnoceni ekonomiky vyroby
produkce ve vlastnim zemédélském podniku a pro planova-
ni vyrobniho zdmeéru podniku. Hlavnimi uzivateli vysledk
jsou fidici pracovnici zemédélského provozu a pracovnici
zemédélského poradenského systému.

Technologicky postup péstovani a ekonomika jednotli-
vych operaci a plodiny jako celku je zpracovana pro rozho-
dujici vétsinu plodin klasické polni vyroby, pro klasické i
integrované systémy péstovani zeleniny a révy vinné, pro
energetické a primyslové plodiny. Jako piiklad je v tab. 5
uveden technologicky postup a naklady na péstovani jec¢-
mene jarniho, v tab. 6 vyhodnoceni celkové ekonomiky
plodiny.

Vsechny soubory normativii jsou pro uzivatele ze zemé-
délské praxe a po potieby poradenstvi pristupné v rubrice
,,Poradenstvi‘ na webové strance fesitele: www.vuzt.cz

4. Ekonomika péstovani a vyuZiti energetickych plodin na
tuha biopaliva

Vyuziti produkce energetickych plodin pro vyrobu pev-
nych biopaliv se rozviji zatim jen pomalu. Pfi¢in je cela fada
véetné technickych, organizac¢nich a legislativnich.
Z hlediska zemédélct je jednim z hlavnich diivod pomalé-
ho rozvoje energetického vyuziti biomasy nepfizniva eko-
nomika a tvrda konkurence ostatnich fosilnich zdroji ener-
gie.

Biopaliva z travnich porostti a vybranych energetickych
plodin maji zatim pievazné charakter suché sypké hmoty
lisované do formy valcovych nebo hranolovitych baliku.
Vysledné naklady a jejich porovnani s hlavnim konkuren-
tem na trhu paliv (netfidéné hnédé uhli) na jsou uvedeny
naobr. 3.

Pro vyrobu pelet ¢i briket se musi pfipocitat dalsich pfi-
blizné 700 K¢ na tunu zpracovavaného materialu. Strukturu
nakladi na briketovani tuhych biopaliv uvadi tab. 7.

5. Expertni systém Technologie a ekonomika plodin
Vysledkem je internetova aplikace pro uzivatele ze zemg-

délské praxe a pro poradenstvi. Pro zvolenou plodinu na-

bidne z databaze:

- technologicky postup péstovani (¢asovy sled operaci,
opakovatelnost operaci)

- materidlové vstupy/resp. produkce (nazev, mérna jed-
notka, mnozstvi, naklady/pfinosy)

- doporucené technické zajisténi operace (stroje a sou-
pravy, pracnost, spotfeba paliva, naklady)

vazt

The calculation results were also used for processing of
technical and economical basis of the consultancy land
book “Machines and machine lines for crops surface
spraying”. An example is shown in Table 4.

3. Economy of growing and exploitation of food production

The main result of the solution is the norms complex from
the field of economy of growing and exploitation of food
production. The norms are a basis for planning and assess-
ment of production economy in own agricultural enterprise
and for enterprise production intention planning. The main
results users are managers of the agricultural operations
and consultancy system workers.

The technological process of growing and economy of
single operations and crop as a whole is worked-up for
decisive majority of crops belonging into the field produc-
tion, for classical and integrated systems of vegetable and
vine, energy and industrial crops.

As an example there is in Table 5 presented the technolo-
gical process and costs for growing of spring barley, in
Table 6 then evaluation of the crop whole economy.

All the norms files are for users from agricultural practice
and consultancy needs available in the part “Consultan-
cy” at the author’s website: www.vuzt.cz

4. Economy of energy crops growing and exploitation for
solid biofuels

Exploitation of energy crops production for solid bio-
fuels production is developing slowly so far. This caused
by many factors including technical, organization and le-
gislative. From a view of farmers the one of main reasons of
slow development of biomass energy utilization is unfa-
vourable economy and severe competition of other fossil
energy resources.

Biofuels from grassland and selected energy crops have
predominantly character of a dry loose matter pressed into
form of cylindrical or square bales. The resulting costs and
their comparison with the main competitor in the fuel mar-
ket (non-assorted brown coal) are presented.

For production of pellets or briquettes must be added
another approximately 700 CZK.t"' of processed material.
The costs structure for solid biofuels briquetting is shown
in Table 7.

5. Expert system Crops technology and economy
The expert system result is an Internet application for

users from agricultural practice and consultancy. The after

for the chosen crop from the database:

- growing technological process (time consequence of
operations, operation repeating)

- material inputs/production (name, specific unit, amount,
costs/benefits)

- recommended technical security of operation (machine
and sets, work rate, fuel consumption, costs).









Tab. 6 Ekonomika plodiny / Crop economy

Plodina: Jecmen jarni / Crop: Spring barley
Varianta: Reparskad vyrobni oblast / Variant: Sugar — beet production

Méma |, Hodnota Celvkem
. Vynos Ké/ha
Ukazatel jednotkal| ;. produkce
. . Yield . Total
Indicator Specific MJ/ha Production value CZK/ha
unit KeMI 1 CZK/MI
J ecmen jarni sladovnicky ; 55 3241 17826
Spring brewing barley
Je¢men jarni slama krmna
Spring barley, feed straw ! 32 300 960
Hodnota produkce celkem 18786
Production value in total
Variabilni naklady celkem K¢/ha 12256
Variable costs in total CZK/ha
Fixni naklady K¢/ha
Fixed costs CZK/ha 3500
Néklady celkem K¢/ha
Costs in total CZK/ha 15756
Néklady na tunu produktu Kent 2865
Costs per 1 ton of product CZK/t
Dotace SAPS K¢/ha 2517
SAPS subsidy CZK/ha
Dotace TOP -UP K¢/ha 2240
TOP-UP subsidy CZK/ha
Ostatni dotace K¢/ha 0
Other subsidy CZK/ha
Dotace celkem K¢/ha 4757
Subsidies in total CZK/ha
Po odpoctu dotaci - naklady celkem K¢/ha 10999
Without subsidies — total costs CZK/ha
- naklady celkem na MJ produkce Kent 2000
- total costs per unit of production CZK/ha
- zisk(+) resp. ztrata (-) K¢é/ha 7787
- profit (+) resp. loss (-) CZK/ha
- zisk(+) resp. ztrata (-) Ket 1416
- profit (+) resp. loss (-) CZK/t
Minimalni vynos hlavniho produktu pro nulovou rentabilitu t/ha 34

Minimum yield of main product for zero profitability
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grassland

ozdobnice ¢inska konopi seté Hemp

Obr. 3 Ndklady na 1 t energetické produkce (bez dotaci)
Fig. 3 Costs per 1 ton of energy production (without subsidies)

Tab. 7 Ekonomika briketovacich linek podle podkladit vybraného vyrobce
Tab. 7 Economy of briquetting lines according to the selected producer basis

Ukazatel / Indicator Jednqtka Briketovaci linka / Briquetting line
Unit HLS 200 HLS 300 HLS 400

Potizovaci cena / Purchase price Ké/ CZK 715 000 1 105 000 1 485 000
Hodinova vykonnost / Hourly performance t/h 0,2 0,3 0,4
Roc¢ni nasazeni / Annual utilization h/r h/year 4000 4 000 4000
Rocni kapacita / Annual capacity t/r t/year 800 1200 1 600
Potfeba obsluhy / Number of operators Osob / personal 0,25 0,25 0,25
Spotieba energie / Energy consumption kWh/t 70 93 70
Naklady na briketovani / Costs for briquetting
- odpisy / - depreciations Ké/t/ CZK/ 149 154 155
- osobni naklady / - personal costs K&/t / CZK/ 125 83 63
- energie / - energy Ket / CZKA 175 233 175
- opravy a udrzovani / - repairs and maintenance | K¢/t / CZK/t 120 120 120
- naklady na Srotovani / - costs for grinding Ket/ CZK/ 135 135 135
- naklady na obaly / - costs for packing K&/t / CZK/ 100 100 100
Naklady na briketovani celkem Ket
Total C(}),sts for briquetting CZK/t 804 825 747
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Uzivatel ma moznost vSechny uvedené hodnoty zménit
a prizpusobit si tak technologii a naklady svym lokalnim
podminkdm. Po ukonceni uprav systém prejde na dalsi
stupeil — vyhodnoceni ekonomické efektivnosti a rentabili-
ty plodiny. UZivatel ma opét moznost si piizptsobit vystup
svym lokalnim podminkam (fixni naklady, dotace).

Vysledky spoluprace s expertnim systémem si mize uzi-
vatel vytisknout, vysledky lze rovnéz v sytému ulozit a
pozdé&ji se k nim vratit a dale s nimi pracovat.

Priklad zkracené vystupni informace pro integrovany
systém produkce révy vinné ve varianté celoplosného za-
travnéni je uveden v tab. 8

Expertni systém je pro uzivatele rovnéz volné pfistupny
na webové strance: www.vuzt.cz

Sedé oznagené hodnoty ve sloupci ,,Naklady* je hodno-
ta produkce plodiny. Hodnoty ve sloupcich ozna¢enych
hvézdickou a dale v fadku ,,Plodina celkem* jsou vynaso-
beny opakovatelnosti jednotlivych operaci.

Prezentované tidaje a materialy v tomto ¢lanku byly zis-
kany v ramci feseni vyzkumného zdméru MZE 0002703101
Vyzkum novych poznatkti védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci oboru do zemédélstvi
Ceské republiky.

Kontakt: Ing. Zdenék Abrham, CSc.
Ing. Marie Kovdiovd

Vyvoj integrované zemédélské logistiky

K této problematice byla zpracovana studie shrnujici
dosud znamé poznatky a moznosti v zeméd¢lstvi.
Pozitivnim jevem v zemé&délstvi je postupny vznik odby-
tovych druzstev, ktera predstavuji spoleCenstvi prvovy-
robcl s neuzavienym poctem pravnickych a fyzickych osob
za Ucelem spolecného podnikani a zajistovani hospodat-
skych a jinych potteb svych ¢lentl. V oblasti podnikani je
prvotfadou ¢innosti spole¢ny odbyt produkce a snaha o
zlepseni vyjednavaci pozice vuci odbératelim a vyssi zpe-
nézeni produkce. To ma pfinést i upevnéni a zlepseni pozi-
ce na trhu. Odbytovych druzstev i pfes podporu neni stale
dost, o cemz sveéd¢i vyzva Agrarni komory k jejich zaklada-
ni.
Vznik odbytovych druzstev a jejich dalsi sdruzovani
odpovida teoretickym principiim logistiky, kdy je vyhodou

v

v

dové™ problémy.
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This system allows to the user to change all mentioned
values and to adapt the technology and costs by his/her
local conditions. After the adaptation the system is swit-
ched on the following stage — evaluation of crop economi-
cal effectiveness and profitability. The user again can adapt
the input by his/her local conditions (fixed costs, subsidi-
es).

The cooperation results of the expert system can be prin-
ted by the user, the results can be stored in the system and
to return to them later.

Example of short output information for grapevine pro-
duction integrated system in the variant of the total gras-
sing area is presented in Table 8.

The expert system for user also is available at the websi-
te: www.vuzt.cz

Values marked by grayed colour in column “Costs” me-
ans crop production value.Values in the columns are mar-
ked by asterisk and further in the row “Crop in total” multi-
plied by individual operation.

The results presented in the contribution were obtained
in the framework of research project MZE0002703101 Re-
search of new knowledge of scientific branch agricultural
and the branch innovation application to the Czech agri-
culture.

Development of integrated agricultural logistics

For that sphere was made a study summarizing so far
known ascertainments and possibilities in agriculture.

A positive phenomenon in agriculture is gradual esta-
blishing of sale cooperatives which constitute association
of primary manufacturers with open number of legal and
natural persons focused to common business and provi-
ding economical and other needs of their members. In the
field of business the first-rate activity is a shared sale of
production and an effort to improve the negotiation positi-
on with the customers and higher profitability. It would
also bring their consolidation and improved position in
market. Despite support there is still a lack of this type of
sale cooperatives what is confirmed by the Agrarian Cham-
ber of the Czech Republic challenge for their establishing.

Establishing of the sale cooperatives and their continuing
association is in compliance with the logistics principles
where the advantage is as low as possible number of sup-
pliers within the logistics chain reducing the points of junc-



Zemé&délci jako producenti a dodavatelé surovin pro po-
travinarsky primysl a obchod stoji na poc¢atku pomysiné-
ho logistického fetézce, ktery konéi az u spottebitele. Roz-
hodujici slovo v fizeni Fetézce uplatiuji zpracovatelé nebo
obchodni fetézce, coz se odrazi i v kupnich smlouvach.

Studie pfedklada navrh na pojmenovani logistiky uvnitt
zemédelského podniku nove zavadénym pojmem intralo-
gistika, nebot’ provoz a pohyb materialti smérem na pole a
z pole v uzavieném vyrobnim prostoru zemé&délského pod-
niku tomuto ndzvu dobie odpovida. Rizeni jednotlivych
¢lankl materialovych tokti ma vSak dosud charakter spise
operativniho fizeni, takZe vazba na logistiku, logistické fe-
tézce a dalsi vyrazy a ¢innosti spojené s logistikou ¢ekaji
na své uplatnéni. Zemédélci ve své ¢innosti uplatiuji fadu
logistickych principt, aniz je logistickymi nazyvaji. Je to
napt. zrychlovani obéhu materiall, zpruzeni a racionalizo-
vani logistickych fetézct. Piikladem je vyuZzivani peklada-
cich vozii na obili pfi sklizni obili vykonnymi sklizecimi mla-
ti¢kami. Dal§imi logistickymi principy jsou navaznosti jed-
notlivych uzli v logistickém fetézci, princip JIT (Just in
Time) a dalsi.

Vyznamnym logistickym principem uplatiiovanym pii
zpracovani zemédélskych komodit je tzv. outsourcing, coz
poskytovatele sluzeb. Uplatiuje se pii sklizni cukrovky, kdy
dopravni firma zajistuje kazdodenni dodavku sjednaného
mnozstvi cukrovky z pticestnych skladek ptimo do zpraco-
vatelské linky cukrovaru bez dalsiho meziskladovani. Uplat-
nuji se téz principy JIT a cross-doking (bezzasobova distri-
buce).

Obdobn¢ funguje outsourcing pii svozu mléka do mlé-
karny, kdy cely svoz zajistuje logisticka dopravni firma,
véetné odbéru vzorku a to celorocné.

Nositelem, realizatorem a organizatorem téchto logistic-
kych principt jsou zpracovatelé, logistickymi partnery jsou
zemédélci. Pro zlepSeni celkové situace je tfeba odstrano-
vat operativn€ rozpory mezi prvovyrobci, zpracovateli a
spotiebiteli s tim, Ze prvovyrobce nebude tim nejslabsim
¢lankem logistickych fetézct, jako je tomu dosud.

V samotné zemédé€lské prvovyrobé je uplatiiovana fada
logistickych principt a prvkd, ale Ze se jedna piimo o logis-
tiku, logistické principy, logistické fetézce neni mezi zeme-
délci téméf znamo.

Prezentované idaje a materialy v tomto ¢lanku byly zis-
kany v ramci feSeni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkl védniho oboru zemédelské tech-
nologie a technika a aplikace inovaci oboru do zeméd€lstvi
Ceské republiky.

Kontakt: Ing. Alexandr Bartoloméjev
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tion and thus also the “transient” problems.

Farmers as producers and suppliers of raw material for
food industry and trade stay at the beginning of the imagi-
nary logistics chain with the customer as a final part. The
decisive effect in the chain controlling have either proces-
sors or the trade chain and this is included in the purchase
contracts.

The study is submitting a proposal for the logistic desig-
nation inside the agricultural enterprise with the newly in-
troduced term intralogistics because material motion and
operating towards field and back within the closed produ-
ction environment in the agricultural enterprise well-corre-
sponds with that name. Controlling of individual links of
the material flow has so far rather character of operational
controlling so connection to logistics, logistics chains and
other terms and activity associated with logistics wait for
their application. Farmers within their activity apply a lot of
logistics principles without calling them logistics. This is
for example material circulation acceleration, flexibility and
rationalization of logistic chains. An example is utilization
of transloading wagons for corn during cereals harvesting
by heavy-duty combine harvesters. Other logistics princi-
ples are connection of individual links in the logistics chain
(JIT principle (Just in Time) and others.

Significant logistics principle applied on agricultural com-
modities processing is so called outsourcing, i.e. transfer
of the enterprise side activity to the external service provi-
der. This is applied during the sugar beet harvesting when
the forwarding company provides every-day delivery of
contracted sugar beet amount from the road-close land-
filles just to the sugar factory processing line without any
intermediate storage. Also the JIT and cross-doking princi-
ples are applied.

Similarly is acting the outsourcing in milk gathering into
dairy when complex transport is provided by the logistics
forwarding company including year-long sampling.

The bearer, provider and organizer of those logistics prin-
ciples are manufacturers, logistics partners are farmers. To
improve the whole situation it is necessary to avoid discre-
pancies among primary manufacturers, providers and cus-
tomers while the primary manufacturer is not the weakest
link in the logistics chains.

In the proper agricultural primary production is applied a
lot of logistics principles and elements but it is almost unk-
nown among farmers that this regards directly logistics,
logistics principles and chains.

The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.



DLOUHODOBE UDRZITELNE ZPUSOBY
HOSPODARENI
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LONG-TERM SUSTAINABLE WAYS OF
FARMING

Hodnoceni povrchového odtoku vody na
travnich porostech

Povrchovy odtok vody v krajiné je velmi ovliviiovan ze-
médeélskou ¢innosti. Omezeni povrchového odtoku vody
patii jednomu z cilt fizeni zeméd¢€lské vyroby. Z hlediska
ochrany zivotniho prostfedi a vodniho hospodatstvi ma
zasadni vyznam rychlost pohybu vody v ptidé. Snizovani
propustnosti pudy pro vodu vede ke zvySovani povrcho-
vého odtoku a erozi pid. Splav zeminy vodou ze srazek
miiZze mit vyrazny vliv na degradaci piidy zejména na svazi-
tych pozemcich. Na svazitych i dalSich vyclenénych po-
zemcich, pfedevsim v marginalnich oblastech, se ptedpo-
klada péstovani energetickych plodin. Patfi mezi né i travi-
ny.

Pro hodnoceni jsme provedli srovnavaci méteni: na po-
zemku s trvalym travnim porostem 5 tydnti po sec€i, na str-
nisti kostfavy ¢ervené 1 tyden po sklizni a na volné ptdé
bez porostu - thoru. Pro stanoveni propustnosti pidy pro
vodu a povrchového odtoku vody jsme pouzili metodu
méfeni rychlosti infiltrace.

Charakteristiky hodnocenych stanovist:

Trvaly travni porost

Vlhkost ptidy do 50 mm - 15,7 % hm. Svazitost - 8,7°.
Puada hlinita, drobtovita struktura.

Druhové zastoupeni: 50 % - jetel plazivy , 25 % - srha lalo¢-
nata, 15 % - kosttava lu¢ni, 5 % - pampeliska srstnata, 5 %
smetanka lékaiska.

Vyuziti: Porost je vyuzivan pro sklizeni sena, 5 tydnt po
se€i, na jafe se provadi smykovani a vlaceni, posledni se¢
se provadi do konce zafi.

Kostrava ¢ervena — monokultura

Vyuziti: Porost je vyuZzivan pro semenaiské ucely, 3. #y-
den po sklizni, v 5. uzitkovém roce, provadi se pravidelné
osekavani a odvoz hmoty na podzim kazdoro¢né umoziuji-
ci odnozovani a tvorbu kofenové hmoty a podporujici za-
pojeni porostu.

Uhor-volna piida bez porostu

Vlhkost pidy do 50 mm— 15,5 % hm. Svah - 5,8°. Pida
hlinita, zastoupeni §térku, 12 dnti po celodennich srazkach
25 mm (30.6.2006), povrchovy skraloup.

Vyuziti: V zati po sklizni pokusu s obilovinami a travami
na semeno provedena podmitka, v listopadu 2005 orba na
zimu. V dubnu 2006 se provedlo vlaceni tézkymi branami a
koncem kvétna 2006 byl aplikovan Roundup proti pleve-
ltm v davee 3 1.ha'!. V zaii 2006 byly na stanovisti zaloZeny
pokusy s travami pro picninaiské vyuziti.
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Evaluation of surface water runoff on grassland

The surface water runoff in the landscape is strongly
influenced by the agricultural activity. The surface water
runoff reduction belongs to one of goals of agricultural
production controlling. From aspect of environment and
water management the crucial importance has the water
motion speed in soil. Reduction of water permeability of
soil leads to the water surface runoff and soil erosion incre-
asing. The earth rinsing by rainfall water could have consi-
derable effect on soil degradation mainly on slopped plots.
On this and other determinate plots, mainly in marginal re-
gions, is anticipated the energy crops growing. Among the-
se crops also belongs the grassland.

For evaluation we have carried-out the comparative me-
asuring: on the plot with permanent grassland 5 weeks af-
ter mowing, on fescue stubble 1 week after harvest and on
free land without crop stand-fallow. To determine the soil
permeability for water and water surface runoff we have
utilized method of infiltration speed measuring.
Characteristics of sites evaluated:

Permanent grassland

Soil moisture to 50 mm - 15,7 % by weight; Inclination -
8,7°; Loamy soil with friable structure.
Species: 50 % - clover, 25 % - orchard grass, 15 % - fescue,
5 % - dandelion, 5 % - hawkbit.
Utilization: The crop stand is utilized for hay harvest, 5
weeks after mowing, levelling and harrowing in the spring,
last mowing performed to the end of September.
Fescue — monoculture

Utilization: The crop stand is utilized for seed growing
purposes, 3" week after harvest, in the 5" effective year,
performance of regular matter cutting and transport in Au-
tumn every year. This enable stooling and root matter ge-
nerating and the crop stand connection support.
Fallow — free land without crop stand

Soil moisture to 50 mm — 15,5 % by weight. Inclination -
5,8°. Loamy soil gravel presence, 12 days after the whole
day rainfall 25 mm (30.6.20006), surface crust.
Utilization: In September after the harvest of experimental
trial with cereals and seed-stock grass in 2005 performed
skimming, in November 2005 winter tillage. In April 2006
was carried-out harrowing with heavy harrows and at the
end of May 2006 was Roundup applied — weed killing in
dose of 3 Lha™!. In September 2006 were in the site establis-
hed trials with grass species for fodder cropping utilizati-
on.



Obr. 1 Trvaly travni porost
Fig. 1 Permanent grassland

Obr. 3 Volna piida bez porostu
Fig. 3 Free land without crop stand

Pouzité umélé zadestovaci zafizeni umoziuje nastavit
intenzitu kropeni méficiho stanovisté o plose 0,5 m? vodou,
udrzovat tuto intenzitu na konstantni Grovni po celou dobu
méfeni a odtok vody z ohrani¢ené plochy méficiho stano-
visté odecitat ve stanoveném ¢asovém intervalu. Ze znaimé
intenzity kropeni a ¢asového pribéhu odtoku vody z méfi-
ci plochy se vypocita rychlost infiltrované vody do pudy a
rychlost povrchového odtoku vody.

Vysledky

Pro porovnavaci méteni byl pro vSechny varianty zvolen
postiikovy tlak 200 kPa, pfi ném je intenzita postiiku 1,98
l.min'.m2. To odpovida rovnomérné destové srazce
118 mm.h"!. Stanovisté byla vybrana tak, aby se co nejméné
odlisovaly ve svazitosti a v pudnim druhu. Vlhkost pied
postiikem je u variant s trvalym travnim porostem a thorem
bez porostu na shodné turovni cca 15 % hm u kostfavy
Cervené je o téme&f 6 % nizsi. Drsnost pudy byla hodnocena
pouze ve varianté na pud¢ bez porostu.

vazt
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Obr. 2 Porost kostravy cervené
Fig. 2 Fescue crop stand

The utilized artificial spraying equipment can adjust the
measuring site spraying intensity on area of 0,5 m? with
water, maintain that intensity on constant level during whole
measuring period and read the water runoff from measuring
site defined area in determined time interval. From the known
spraying intensity and water runoff time course from the
measuring area can be calculated the water infiltration spe-
ed into soil and water surface runoff speed.

Results

For the comparative measuring was chosen the spraying
pressure of 200 kPa for all variants with the spraying inten-
sity 1,98 L.min"'.m. This corresponds with the regular rain-
fall of 118 mm.h'. The sites were chosen to vary as least as
possible in plot inclination and type of soil. Moisture befo-
re spraying is at approx. identical level of 15 % by weight
for the variants with permanent grassland and fallow wi-
thout crop cover. For fescue that moisture is by almost 6 %
lower. The soil roughness was evaluated only in the vari-
ant ,,soil without crop cover®.

For mutual comparison of water soil permeability (infil-
tration) and water surface runoff among the variants we
have transferred the measured values to their instantane-
ous unit speed during the recorded time intervals (Fig. 2 -
4). This method will enable to compose also the values of
measuring which have not identical measuring interval.
Besides the runoff and infiltration speed the important in-
dicator is the flood beginning, i.e. the surface water out-
flow to the measuring vessel.

For the permanent grassland with fully connected crop
stand and root system the water permeabitity was 4-time
higher in comparison with the black fallow and almost twi-
ce higher as compared with the fescue monoculture under
identical conditions, where water flows into the gaps
between unconnected hills and its runoff is accelerated.



Tab. 1 Souhrn charakteristik a povrchovy odtok vody u hodnocenych variant

. .. Drsnost VH}kO st Postfikovy | Doba | Intenzita | Pocatek Celkovy ,
Varianta Svazitost | povrchu pred tlak ostiiku | srazk Vito povrchovy
pudy kropenim P Y ytopy odtok
(stupett) (mm) (% hm.) (kPa) (h) (mm.h") | (min) Q)]
Trvalyravi | g 7| o steno | 15.73 200 097 | 207.67 | 12,0 1.43
porost
Kostrava 62 |nemsfeno| 9.73 200 0.5 118.8 43 9.91
cervena
Uhor 5.8 21.39 15.47 200 0.417 101.333 0,8 22.32
Tab 1. Summary of characteristics and water surface runoff of evaluated variants
Soil Moisture . . . Flood Total
Variant Inclination | surface before Spraying Sprg yin R amfgll begin- surface
. pressure gtime | intensity ;
roughness | spraying ning runoff
©) (mm) | (% hm.) (kPa) () | (mmh?)| (min) )
Permanent g7 | Without | g 4q 200 097 | 207.67 | 12,0 1.43
grassland measuring
Fescue 62 | Without | g g 200 0.5 1188 | 43 9.91
measuring
Falow 5.8 21.39 15.47 200 0.417 101.333 0,8 22.32

Pro vzajemné porovnani propustnosti pudy pro vodu
(infiltrace) a povrchového odtoku vody mezi variantami jsme
naméfené hodnoty pievedli na jejich okamzZité jednotkové
rychlosti v pribéhu zaznamenanych ¢asovych intervalt
(obr. 2 az 4). Tato metoda umozni porovnavat i hodnoty z
méfeni, které nemaji shodny interval méfeni. Kromé rych-
losti odtoku a rychlosti infiltrace je dilezitym ukazatelem
pocatek vytopy. Je jim zacatek vytoku povrchové vody do
méfici nadoby.

U trvalého travniho porostu s plné zapojenym porostem
i propojenym kofenovym systémem byla za shodnych pod-
minek propustnost pidy pro vodu 4krat vyssi nez na Cer-

It can be concluded that the measurements have confir-
med a favourable effect of grassland on hydro-mechanical
soil properties. The highest infiltration is reached for mixed
grassland. The fescue monoculture has an excellent prote-
ction against soil erosion but its water infiltration is low.
The next measurements will be focused to other grass mo-
nocultures as tall-out grass (festuca arrundinacea), brome
or red top.

Results presented in this contribution were obtained du-
ring solution of the research project QG60093 Farming on
land in mountain and foothill region with regard to perma-
nent grassland.
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Obr. 5 Trvaly travni porost
Fig. 5 Permanent grassland
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Obr: 7 Uhor — volnd piida bez porostu
Fig. 7 Fallow — free land without crop stand

ném thoru a témer 2 krat vyssi nez v monokultuie kosttavy
cervené, kde do mezer mezi nepropojenymi trsy voda stéka
a jeji odtok se urychluje.

Zavérem je mozno fici, Ze méfeni potvrdila ptiznivy vliv
travnich porosti na hydromechanické vlastnosti pudy.
Nejvyssi infiltrace dosahujeme u smésnych travnich po-
rostl. Monokultura kosttavy ervené ma vybornou ochra-
nu proti pudni erozi, avsak jeji infiltrace vody je mala. Pristi
meéfeni budou smefovana na dalsi travni monokultury jako
je ovsik vyvyseny, svefep €i psinecek veliky.

Vysledky, prezentované v ptispévku, byly ziskany pfi fe-
Seni vyzkumného projektu QG60093 Hospodareni na ptidé
v horskych a podhorskych oblastech se zfetelem na trvalé
travni porosty.
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Lokalni aplikace tuhych a kapalnych dusikatych
hnojiv

V ramci ovéteni moznosti lokalni aplikace tuhych i kapal-
nych dusikatych hnojiv pfi sdzeni brambor v provoznich a
pokusnych podminkach byly ve spolupraci VUZT Praha
se spoluieiteli z VURV Praha a VUB Havlickav pii feseni
vyzkumného projektu zalozeny pozemky, na kterych se zjis-
toval vliv riznych zpisobd hnojeni na vynosy brambor a
na obsah dusikatych latek v pudé.

Pro polné-provozni zkousky zatizeni a zaloZeni pokus-
nych ploch bylo v roce 2006 zajisténo pracovisteé v ZD
Vyso&ina Zeliv a byla zde provadéna néktera dalii provoz-
né-ekonomicka méfeni pii sazeni a sklizni brambor. Polné-
laboratorni pokusy zajist'oval spoluiesitel z VUB Havli-
kv Brod v pokusné stanici ValeCov. Pro lokalni hnojeni
pevnymi hnojivy byla uzivana vlastni technika i hnojiva
uvedenych podnikd. Pro lokalni hnojeni kapalnym hnoji-
vem byl pouzit funkéni model zapravovaciho zafizeni pro
aplikaci kapalnych hnojiv podle VUZT Praha (obr. 1).

Lt

Local application of solid and liquid N-fertilizers

In the framework of verification of solid and liquid nitro-
gen fertilizers local application possibilities in the potato
planting under operational and experimental conditions
there were in cooperation of VUZT Prague and Potato Re-
search Institute (VUB) Havlicktiv Brod established plots
for investigation of fertilization different methods impact
on potato yield and nitrogen substances content in soil.

For the field-operational trials of the experimental plots
there was in 2006 provided a working place of the coopera-
tive farm Vysocina Zeliv and there were carried-out some
other operational-economical measurements for potato plan-
ting and harvest. The field-laboratory trials has provided
the co-worker from the VUB Havlicktv Brod at the experi-
mental station ValeCov. For the local fertilization by the so-
lid fertilizers the own mechanization and fertilizers of the
mentioned enterprises was used. For the local fertilization
with liquid fertilizer the functional model of the placement
device for liquid fertilizers application according to VUZT
Prague (Fig.1) was used.

Obr: 1 Funkéni model zapravovaciho zarizent pro aplikaci kapalnych hnojiv (VUZT Praha.)

na sazeci Cramer

Fig. 1 Functional model of the placement device for fertilizers application by VUZT,

Prague attached to planter Cramer
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Z vysledkt porovnavani obou zpisobi lokalni aplikace
(pevné —kapalné hnojivo) z dosavadniho provozniho ové-
feni vyplyva, ze pti shodném vynosu byly nizsi naklady na
kapalné hnojivo (628 K¢&.ha') neZ pti pouZiti pevného hno-
jiva (1056 K¢&.ha'!). Také ptimé naklady na techniku sazeni
jsou témét o 100 K¢&.ha' nizs$i u kapalného ptihnojova-
ni.Obsluha a plnéni kapalného hnojiva do zasobniku apli-
katoru pfi sazeni je také snadnéjsi oproti ruénimu plnéni
sazece tuhymi hnojivy TPH z pytli. Nevyhodou kapalnych
hnojiv jsou ovSem vy$si naroky na jejich skladovani
v zemédélském podniku a manipulaci s nimi. O vlivu lokal-
niho hnojeni kapalnymi i pevnymi hnojivy na velikost hliz
vypovida nésledujici graf (obr. 2).

vazt

From the comparative results of the both methods of lo-
cal application (solid - liquid fertilizer) has resulted from
recent operational verification that the lower costs were for
the liquid fertilizer (628 CZK.ha') as compared with the
solid fertilizer (1056 CZK.ha!) when considering equal yi-
eld. Also direct costs for planting mechanization are almost
by 100 CZK .ha'lower in the liquid after fertilizer operation
and filling into the applicator container during planting is
easier in comparison with the manual planter filling with the
solid fertilizers from bags. The liquid fertilizers disadvanta-
ges of course are higher demands for their storage and
handling in agricultural enterprise. The results of the pota-
to tubers size spectrum from the withdrawal samples of the
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liquid fertilizer without DAM fertilizer NPK without NPK
DAM fertilization fertilization

Obr. 2 Porovnani velikostniho spektra hliz brambor z odebranych vzorki na provoznich pokusech
Fig. 2 Comparison of potato tubers size spectrum from the withdrawal samples in the operational

trials

Na pracovisti VUB Valetov byl provadén polni pokus
v nékolika variantach: s lokalni aplikaci tuhého mineralni-
ho N hnojiva pfi vysadbé a jeho aplikaci na Siroko
v podminkach technologie odkamenovani ptidy byl sledo-
van jeji vliv na porost brambor a jeho vyzivny stav, ukaza-
tele vynosu a kvality hliz (ve srovnani s aplikaci mineral-
nich N hnojiv na §iroko). Projevil se i vliv dvou riznych
davek dusiku dodaného v mineralnim hnojivu u obou zpti-
sobt jeho aplikace na sledované ukazatele. Zjist'ovaly se
téZ moznosti pouziti lokalni aplikace kapalnych mineral-
nich N hnojiv v podminkach technologie odkamenovani
pudy pii péstovani brambor. Lokalni aplikace tuhych a ka-
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operational trials are presented in Fig. 2. The following gra-
ph illustrates effect of local fertilization by the liquid and
solid fertilizers on tubers size (Fig.2).

At the working place VUB Valecov was carried-out the
field trial in some variants — with local application of solid
mineral nitrogen fertilizer in planting and its broadcast ap-
plication under conditions of the stone removal technolo-
gy its effect was investigated on the potato stand and its
nutrient state, tubers yield and quality indicators in compa-
rison with the mineral N-fertilizers broadcast application).
As well as the effect of two different nitrogen doses invol-
ved in the mineral fertilizer of the both application methods
on monitored indices have displayed. Investigated also



palnych mineralnich N hnojiv pfi vysadbé ovliviluje po-
rost a jeho vyzivny stav, vysi a kvalitu vynosu hliz, moz-
nosti Upravy davky aplikovanych mineralnich N hnojiv.
Rozdilné varianty hnojeni byly pouzity jak pro konvencni
technologie sazenti, tak i pro technologii zahonového odka-
menovani pfed sdzenim.

Sklizen pokusu byla provedena 13.10.2006 jednotadko-
vym sklize¢em Samro. Vynos hliz z jednotlivych variant je
uveden v tabulce 1. U obou technologii zpracovani pudy
(j. konvencni technologie sdzeni i technologie zdhonové-
ho odkamenovani pfed sazenim) i u vSech variant aplikace
mineralnich N hnojiv bylo docileno vyssiho vynosu hliz pii
niz$i davce N (80 kg.ha!). Tento stav byl pravdépodobné
tacnim obdobi 2006. Jednalo se o nadnormalni teploty po
témef celou dobu vegetacniho obdobi a predevsim rozloze-
ni srazek, kdy v mésicich ¢ervenci a zari porosty brambor
trpély vyraznym nedostatkem vody. Nejvyssi vynos hliz
50,2 t.ha' byl zaznamenan na var. 3 (lokalni aplikace tekuté-
ho hnojiva pfi vysadbé v davce 80 kg.ha') a 48,9 t.ha' u
var. 5 (plosna aplikace tuhého hnojiva pfed sazenim v dav-
ce 80 kg.ha'). Tato varianta s technologii odkamenovani
pudy pievySovala vynosem stejnou variantu aplikace min.
hnojiva v podminkéch klasické technologie zpracovani
pudy (var. 1).

Tab. 1 Vliv variant hnojeni na vynos hliz

vazt

were possibilities of the local application of the liquid, mi-
neral N fertilizers under conditions of the stone removal
technology in potato growing. The local application of so-
lid and liquid mineral N-fertilizers in planting affects the
potato stand and its nutrient state, tubers amount and yi-
eld quality, possibility of applied mineral N-fertilizers dose
adaptation. Different variants of fertilization were used for
both planting conventional technology and bed stone re-
moval technology before planting.

The trial harvest was carried-out on 13.10. 2006 by one-
row harvester Samro. The tubers yield from individual vari-
ants is presented in Table 1. Both the soil cultivation tech-
nologies (i.e. conventional planting technology and bed
stone removal technology before planting) and all the vari-
ants of the mineral N-fertilizers application have reached
higher tubers yield with lower N dose (80 kg.ha'). This
situation likely was caused by the climatic conditions cour-
se within the vegetation period 2006. The whether at that
time was characterized by the excessive temperature almost
during the whole vegetation period and particularly rain-
falls distribution when in July and September the potato
stands suffered by considerable water deficit. The highest
tubers yield of 50.2 t.ha™ was recorded in variant 3 (local
application of liquid fertilizer in planting with a dose of 80
kg.ha') and 48,9 t.ha'! in variant 5 (surface application of
mineral solid fertilizer before planting in amount of

. _ Vynos hliz v
Varianta hnojeni ¢ ha'!
-1
Konvenéni technologie SA , 80 kgN.ha ! 45475
sazeni granulovany )
-plosné | 120 kgN.ha™ |2 43,280
DAM 390- |80 kgN.ha' |3 50,224
kapalny -
lokalng | 120 kgN.ha' |4 47,401
Technologie zahonového SA 80 kgN.ha™ 5 48,880
odkameniovani pied granulovany
sazenim -plosng | 120 kgN.ha' |6 44,534
SA 80 kgN.ha' |7 47,268
granulovany
-lokalng |120 kgN.ha' |8 42,742

80 kg.ha™"). This variant with the stone removal technology
has higher yield in comparison with the identical variant
application of mineral fertilizer under conditions of classi-
cal soil cultivation technology (var. 1).
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vazt

Tab. 1: Effect of fertilization variants on tubers yield

. e Tubers yield
Variant of fertilization (tha)
-1
Conventional planting SA 80 kgN ha 45,475
technology pelletized )
- broadcast | 120 kgN.ha 43,280
DAM 390-| 80 kgN.ha™ 50,224
liquid -
locally | 120 kgN.ha™ 47,401
-1
Technology of bed stone pellse ﬁze d 80 kgN.ha 48,830
removal before planting | % 0 qeact| 120 kgN ha™ 44,534
SA 80 kgN.ha™ 47,268
pelletized
-locally | 120 kgN.ha™ 42,742

Vliv zpracovani pidy a zptisobu hnojeni mineralnimi hno-
jivy na obsah nitratového a amonného dusiku v pidé a jeji
nitrifika¢ni schopnost

Obsah nitratového a amonného dusiku v piidé a jeho
zmény v priab¢hu vegetace sledované spolufeSitelem
z VURV Praha v roce 2006 byly vyznamné ovlivnény aty-
pickym prub&éhem povétrnosti na daném stanovisti. Pfi cerv-
novém odbéru pad, po vzejiti porostu pfed zacatkem odbé-
ru dusiku z pidy rostlinami, byly zjistény ve vrchni vrstveé
pudy vysoké obsahy nitratového dusiku v ptidé, a to ze-
jména po lokalni aplikaci kapalného hnojiva DAM 390. Také
v pudni vrstveé 0,3 — 0,6 m byly zjistény vyssi obsahy nitra-
tového dusiku nez v minulych letech. Vy$si mnozstvi nitra-
tl v ptde bylo vétsinou zjisténo po aplikaci vyssich davek
dusikatych hnojiv. Vysoky obsah nitratd v ptidé v tomto
obdobi vytvaii znacné riziko pro jejich vyplaveni do spod-
nich vrstev pidy a znecisténi podzemnich vod. Na rozdil
od ptedchazejicich let byly zjiStény prevazné vétsi obsahy
nitratového dusiku po lokalni aplikaci hnojiv nez po plosné
aplikaci. Zjisténa vysoka zasoba nitratového dusiku v ptdé
byla zptisobena nejen aplikaci dusiku v mineralnich hnoji-
vech, ale predevsim dusikem uvolnénym z ptidy a z chlévské
mrvy (davka 45 t.ha'! na podzim). Pfi odbéru vzorkd pid po
sklizni brambor byly zji§tény v ornici i podornici nizké ob-
sahy rezidualniho dusiku v ptdé (obr. 3). Pro sledovani v

pristim roce se proto doporucuje alespon u jedné techno-
logie zpracovani ptidy zafazeni varianty bez aplikace dusi-
katych mineralnich hnojiv.
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Effect of soil cultivation and method of mineral fertilizers
application on nitrate and ammonia nitrogen content in
soil and its nitrification ability

Content nitrate and ammonia nitrogen in soil and its chan-
ges during the vegetation monitored by the co-worker from
the Research Institute of Crop Production (RICP) Prague in
2006 were significantly influenced by atypical course of
climate at given working place. In June soil sampling after
the crop stand emergence (before beginning of nitrogen
withdrawal by crops) there was found in the soil upper
layer the high nitrate content particularly after the local
application of the liquid fertilizer DAM 390. Also in the soil
layer of 0,3 — 0,6 m the higher content of nitrate nitrogen
was found than in the past years. The higher nitrate con-
tent in soil was mostly found after the nitrogen higher do-
ses application. The nitrate high content in this period cre-
ates a considerable risk of their washing out to the soil
bottom layer and groudwater pollution. In contrast to the
recent years there was predominantly found the nitrate ni-
trogen higher content after the fertilizers local application
in comparison with the broadcast application. The found
high supply of nitrate nitrogen in soil was caused not only
by the nitrogen application in mineral fertilizers but mainly
by the nitrogen released from the soil and farmyard manure
(dose of 45 t.ha!in autumn). At the soil sampling after the
potato harvest there was found in the topsoil and subsoil a
low content of residual nitrogen (Fig.3). For investigation
in the next year is therefore recommended to involve at
least one technology of soil cultivation without applicati-
on of nitrogeneous mineral fertilizers.
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Varianty pokusu / Trial variant

5 6

Obr. 3 Obsah rezidualniho nitratovéeho dusiku v piide po péstovani brambor (Valecov, rijen 2006)
Fig. 3 Content of residual nitrate nitrogen in soil after potato growing (Valecov, October 2006)

Nové technologie ptipravy pudy pfed sdzenim brambor ,
pfihnojovani lokalni aplikaci mineralnich tuhych nebo ka-
palnych hnojiv (jak pfi vlastnim sdzeni brambor tak i béhem
osetfeni vegetace brambor), se v posledni dobé rychle roz-
techniku Setrnou k piidé a sadbé se zfetelem na zajisténi
potfebného vynosu, kvality a zdravotni nezédvadnosti
brambor, ale i diikladny vyzkum vlivii téchto technologii
na ptidu a zivotni prostredi.

Vysledky, prezentované v piispévku, byly ziskany pfi
feSeni vyzkumného projektu NAZV QF4081 Inovace sys-
tému hnojeni brambor lokalni aplikaci mineralnich hnojiv se
zietelem na ochranu zivotniho prostiedi.

Kontakt: Ing. Josef Feér, CSc.

Ing. Viclav Mayer, CSc.

Ing. Pavel RiiZek, CSec. (| VUR V Praha)

Ing. Pavel Kasal, CSc. ( VUB Havliékiy Brod)
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New technologies of soil preparation before potato plan-
ting, after-fertilization by local application of mineral solid
or liquid fertilizers for both proper potato planting and du-
ring potato vegetation treatment are quickly spread in
abroad and in our country. These technologies require me-
chanization friendly to soil and seed stock with respect to
the expected yield, potato quality and healthy condition
and also a serious research of these technologies effect on
soil and environment.

The results presented in the contribution were obtained
in the framework of the research project QF4081 Innovati-
on of system for potato fertilization by local application of
mineral fertilizers with regard to the environment protecti-
on.



Rozbor pracovniho cyklu sbéraciho navésu

Sbéraci naves je univerzalnim skliziovych strojem pro
tenkostébelné picniny a slamu. V jednom pracovnim (do-
pravnim) cyklu zajistuje nakladku, pofezani materialu, pre-
pravu a vykladku.

Pro analyzu pracovniho cyklu sbéracich navést byl vy-
tvofen simula¢ni model, ktery umoziiuje stanovit zvolené
ukazatele exploatacni, energetické, ekonomické a ekologic-
ké.

Pro hlavni technické udaje (provozni hmotnost, lozny
objem a zakladni ekonomicky udaj (prodejni cena sbéraci-
ho navésu) byly stanoveny vztahy vyjadiujici funkéni za-
vislost téchto parametrii na uzitecné hmotnosti:

m =822. mupQ72
v =0,52. mup"’45
C,=198. mup‘)~73

kde: m = provozni hmotnost [ke]
m = uzite¢na hmotnost [ke]
v,= loZ ny objem [m?]
Cp prodejni cena

Nakladka a porezani materialu

Ve

nakladani a pofezani materialu. Pro vypocet vykonnosti pti
nakladani (W ) byla stanovena rovnice:

W =y .v.k Ky, [t/h]
kde: W_= vykonnost pfi nakladce [t/h]
y = délkova hmotnost fadku [kg/m]
v = pracovni rychlost pfi nakladce [km/h]

k ., = vykonnostni soucinitel otaCeni pfi nakladce

k,,, = vykonnostni souCinitel svahu pfi nakladce
Potiebny vykon motoru traktoru pii nakladani sbéraciho
naveésu je zavisly na:
P =fP,m ,r ,fiv,de ,P_,e)
mn j up’ " m vhn? “vh

‘mh’

kde: P_ = vykon motoru pouzitého traktoru potfebny
pri nakladani [kW]

= jmenovity vykon motoru pouz itého traktoru
(kW]

[kg/m’]

P
j

objemova hmotnost materialu
soucinitel odporu valeni
rychlost pfi nakladani
prokluz hnacich kol traktoru
ucinnost prevodi od motoru na hnaci kola
vykon motoru odebirany na vyvodovém
hrideli pfi nakladani sbéraciho navésu [kW]
ucinnost prevodi od motoru na hnaci hiidel

[km/h]

D

vh

Pro vypocet vykonu odebiraného na vyvodovém hiideli
traktoru k pohonu pracovnich ustroji sbéraciho navésu byly
stanoveny, na zakladé uskute¢nénych méteni, empirické
vztahy pro:

slamu P, =(n.0,05+0,20). W _+3,0
suché picniny P, =(n.0,023+0,16). W_+3,0

vazt
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Analysis of the pick-up semi-trailer working
cycle

The pick-up semi-trailer is the universal harvester for thin-
haulm forage crops and straw. Within one working (trans-
port) cycle is provided loading, material cutting, transport
and unloading.

A simulation model was created for analysis of the pick-
up semi-trailers working cycle enabling to determine cho-
sen exploitation, energy, economical and ecological indica-
tors.

Relationships providing functional dependence of tho-
se parameters on the useful weight were determined for
principal technical data (operational weight, loading volu-
me and basic economical figure (pick-up semi-trailer selling
price):

m = 8,22. mup"’72
v,=052. mupo*45
C,=198. mup"’7

where: m = operational weight
m = useful weight [kg
v, = loading volume 3
C = purchase price

Material loading and cutting

The operation consuming the largest volume of energy
within the working cycle is material loading and cutting.
For calculation of loading efficiency (W ) the following
equation was used :

W=y .v.k,, k [t/h]

Wn

where: W_=loading efficiency [t/h]
y = row length weight [kg/m]
v = loading working speed [km/h]
k_,, = turning efficiency coefficient during loading

k., = slope efficiency coefficient during loading

Tractor engine necessary loading efficiency for pick-up
semi-trailer depends on:

P = f(Pj, m T f,v,de P, .e,)
where:
P_ = utilized tractor engine efficiency necessary
for loading [kW]
P. = utilized tractor engine nominal efficiency [kW]

= material volume weight [kg/m?]
= rolling resistance coefficient
= loading speed [km/h]

tractor driving wheels slippage

transmission effectiveness from engine to

driving wheels

P, = engine efficiency taken-off with PTO during pick-
up semi-trailer loading [kW]

e, = transmission efficiency from engine to driving shaft.

For calculation of efficiency taken-off on the tractor PTO
for driving of working organs of the pick-up semi-trailer the



zavadl¢é picniny P, =(n.0,013+0,10). W _+3,0  [kW]

kde: W =n= pocCet nozi

Spottebu nafty na jednotku hmotnosti nalozeného mate-
ridlu lze stanovit podle vztahu:

:&
w,

n

Q[ n [l/t]

kde: Q_ = jednotkova spotieba nafty pfi nakladce
Q, = hodinova spotieba nafty

[I/h]
[I/h]

Pro stanoveni hodinové spotieby pii nakladce sbéraci-
ho navésu plati vztah:
Q, =04. PJ.‘“’38 . (—:30533 [1/h]
kde: P = jmenovity vykon motoru traktoru [kW]
e = soucinitel vyuziti jmenovitého vykonu motoru

Piimé naklady na naloZeni jednotkové hmotnosti (tuny)
materidlu udava vztah:

;PN,,
PN = [Ke/t]
] tn W
kde: PN, = jednotkove pfime naklady [Kert]

PN, = hodinové piimé naklady na soupravu
traktoru se sbéracim navésem [K¢/h]

Preprava
Pro vypocet piepravni vykonnosti plati vztah:

m

m
L |}.¥Wp
0(s,c,t) n(s,c,t)
+

Wosen = 7 [t/h]

vpo(s.c.t) vpn(s,c,t)
kde: W, = piepravni vykonnosti (pfi jizd€ po s — silnici,
¢ —polni cesté, t — v terénu) [t/h]
m_=hmotnost materialu [kg]
L, =ptepravni vzdalenost pti jizd¢ bez ndkladu[km]
L =pfepravni vzdalenost pii jizd¢ s nakladem [km]
Vo= piepravni rychlost pii jizdé bez nakladu [km/h]
v,, = piepravni rychlost pfi jizde s nakladem [km/h]
k W vykonnostni sou¢initel svahu pii piepraveé

S

Piepravni vykonnost za cely dopravni cyklus je pak dana
vztahem:

[t/h]

1T,

1
/4
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empiric relationships were determined based on conducted

measuring for:

straw P, =(n.0,05+0,20). W _+3,0 [kW]

dry forage crops P, =(n.0,023+0,16). W _+3,0 [kW]

wilted forage crops P, =(n.0,013+0,10). W _+3,0 [kW]
where: n = knives number

Diesel fuel consumption per unit of loaded material weight
can be determined as follows:

=&
W,

n

0, [1t]

[1/4]
[/h]

To specify the hourly consumption for the pick-up semi-
trailer loading the following relationship is being used:

Q, =04. pjo,%x ) ej0,533 [I/h]

where: Q_ = Diesel unit consumption for loading
Q, = Diesel hourly consumption

where: P, =tractor engine nominal efficiency  [kW]
e = engine nominal efficiency utilization coefficient

Direct costs for the material unit weight (ton) loading is
given by:

PN,
PN = [CZKA]
] tn W
where: PN, = unit direct costs [CZK/t]

PN, = hourly direct costs per tractor- pick-up
semi-trailer set [CZK/h]

Transport
For transport efficiency calculating is utilized this relati-
onship:

m

Woisen = " (k,y,  [th]
o(s,c,t) + n(s,c,t)
vpo(s.c.t) vpn(s,c,t)
where:
W _ = transport efficiencies (s —road, c — field way,

t — terrain) [t/h]
m_= material weight [ke]
L, = transport distance at drive without loading [km]
L, = transport distance at drive with loading [km]
v,, = transport speed at drive without loading ~ [km/h]
v, = transport speed at drive with loading [km/h]

kst= slope efficiency coefficient during transport

Transport efficiency within the whole transport cycle is
given by:

v <1

P
ps

-1
1 1 H
+W +WmH [t/h]



Metodicky postup stanoveni jednotkové spotieby naf-
ty (le) a jednotkovych ptimych nakladt (jPNlp) pii piepra-
v¢ je stejny jako byl vypocetni postup v pripadé nakladky.

Vykladka
Vykonnost pri vykladani je mozno vyjadfit vztahem:

m
W, =0,06. 22
T,
kde: W = vykonnost ve vykladce [t/h]
T, = doba vykladky [min]

[t/h]

Vypocet jednotkové spotieby pti vykladani a jednotko-
vych pfimych nakladi na vykladku je obdobny jako
v piipadé nakladky a pieprav

Souhrnné ukazatele
Na zaklad¢ diive uvedenych vypoctl Ize stanovit na-
sledujici souhrnné ukazatele:

dopravni vykonnost (W,);

[t/h]

jednotkovou spotfebu za dopravni cyklus (Q,);

Qtdz Qtn + Qtp + Qtv [l/t]

Jednotkové pfimé naklady za dopravni cyklus (PN, );

PN, = PN, + PN _+ PN, [K&/t]

Prezentované udaje a materialy v tomto ¢lanku byly zis-
kany v ramci feSeni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkti védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci do zemédélstvi Ceské
republiky

Kontakt: Ing. Véra Holubovd, CSc.

vazt
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Methodological procedure of the Diesel fuel unit con-
sumption (Qtp) and unit direct costs (jPth) during trans-
port is the same as the calculation procedure for loading.

Unloading
The unloading efficiency can be expressed by the relati-
onship:

mm

W, =0,06. [t/h]
TV
where: W_= unloading efficiency [t/h]
T, = unloading time [min]

Calculation of the unloading unit consumption and un-
loading direct costs is similar to those for loading and trans-
port.

Summarized indicators
Based on previously referred calculations the following
summarized indicators can be determined:
transport efficiency (W );
-1
=gl L,y LE
4. W, W.§

unit consumption per transport cycle (Q,,);

[t/h]

Q,=Q,tQ,*Q, [1/t]

unit direct costs per transport cycle (PN);

PN, = PN, + PN _+ PN, [K&/t]
The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.



Vykonnost a energeticka naro¢nost stroju pro
minimaliza¢ni a pidoochranné zpracovani pudy

Soucasti vyzkumu postupti péée o pidu bylo hodnoceni
CtyT stroju, které jsou charakteristickymi zastupci skupin
stroju pouzitelnych v technologiich pro podminky se zvy-
Senymi naroky na ochranu ptdy pied vodni erozi. Strojni
soupravy byly sledovany metodou monitoringu provozu
stroji s vyuzitim GPS po celou dobu provozniho nasazeni
v pribéhu jednoho roku. Udaje o exploata¢nich ukazate-
lich a o spotfebé motorové nafty byly ziskany u téchto
strojnich souprav:

- traktor JD 8200 + talifovy kypii¢ Dowlands 4500 — mé&lké
kypteni na vyméie 735 ha,

- traktor CASE + radlickovy kypii¢ HORSH Phantom FG
7,5 —mélké kypreni na vymére 843 ha,

- traktor JD 8200 + radli¢kovy kypti¢ ROSS 6000 — mélké
kypteni na vyméie 400 ha,

- traktor JD 8200 + kombinator Farmet 600 — predsetova
ptiprava pudy po mélkém kypieni na vyméte 284 ha.
Meéfeni se uskutecnilo pii zpracovani pidy po sklizni

obilnin a fepky (talitovy kypfic, radlickové kypfice) a pfi
ptedset'ové piipravé mélce prokypiené pidy pro ozimou
fepku (kombinator). Zemédelsky podnik, ve kterém se me-
feni uskutecnilo, hospodaii v fepafské vyrobni oblasti. Pie-
vazujicim pidnim typem je ¢ernozem typicka, ¢ernozem
degradovana a hnédozem. Z hlediska zrnitostniho sloZeni
prevazuje na hodnocenych pozemcich ptida hlinita, na mensi
¢asti vymeéry je zastoupena puda pis¢itohlinita.

U kypfi¢e Phantom FG 7,5 (pracovni zabér 7,5 m) byla
vykonnost ovlivnéna niz§i pracovni rychlosti. Zatimco
u hodnocenych kypfica byla primérna pracovni rychlost
na pozemcich v rozmezi mezi 11 az 13 km.h'!, u kypfice
Phantom FG 7,5 byla v rozmezi od 8 do 11 km.h"!. Spotiebu
nafty u souprav s kypfici pro mélké zpracovani pidy za-
tieba nafty u predsetové piipravy pudy kombinatorem Far-
met 600 (sekundarni zpracovani pidy). U ostatnich sou-
prav nejsou dosazené vzajemné odchylky ve spotiebé naf-
ty statisticky vyznamné.

Performance and energy consumption of
machines for minimum and soil protective
cultivation

A part of research on soil care procedures was assess-
ment of the four machines which are typical representati-
ves of machines group applicable in technologies usable
under conditions with more severe demands for soil prote-
ction against water erosion. The machine sets were obser-
ved by monitoring of machines operation using GPS du-
ring the whole time of operation introduction in one year.
The data of exploitation indicators and motor diesel con-
sumption were obtained for these machine sets (Fig.1):

- tractor JD 8200 + disc tiller Dowlands 4500 — shallow
loosening on area of 735 ha,

- tractor CASE + chisel tiller HORSH Phantom FG 7,5 —
shallow loosening on area of 843 ha,

- tractor JD 8200 + chisel tiller ROSS 6000 — shallow loose
ning on area of 400 ha,

- tractor JD 8200 + combinator Farmet 600 — soil pre-see
ding cultivation after shallow loosening on area 0of 284 ha.
The measurement was carried-out in the soil cultivation

after grain crops and rape harvest (disc tiller, chisel tillers)

and in the pre-seeding cultivation of soil with shallow loo-
sening for winter rape (combinator). Agricultural enterprise
where the measurements were carried-out is farming in the
sugar beet production region. Predominating soil type is
typical black earth, black earth degraded and brown earth.

From view of granular composition the loamy earth predo-

minates on assessed plots, in smaller part of the area is

sandy-loamy earth.

For the tiller Phantom FG 7,5 (working width 7,5 m) the
performance was affected by lower working speed. While
the average working speed of the evaluated tillers was
between 11 - 13 km.h"!, the tiller Phantom FG 7,5 speed was
in range of 8 - 11 km.h'. Diesel consumption of set with
tillers for soil shallow cultivation is illustrated by the box
graph 1. As expected the lowest diesel consumption has
shown the pre-seeding soil cultivation with application of

Obr. 1 Operativni vykonnost W,, dosaZenda na pozemcich u sledovanych kypricit s odlisnymi pracovnimi

zabery

Fig.1 Operational performance W,, reached on plots for monitored tillers with different machines

working widths
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Obr. 2 Prumérna spotieba nafty na pozemcich u sledovanych stroji
Fig. 2 Average diesel fuel consumption on plots for monitored machines

Udaje o vykonnosti strojnich souprav a o spotiebé mo-
torové nafty jsou vyuzivany pfi sestavovani variantnich
postupil zpracovani pudy a zakladani porostd plodin pro
podminky se zvySenymi naroky na ochranu piidy pted vodni
erozi.

Vysledky uvedené v piispévku byly ziskany pii feSeni
vyzkumného projektu MZe CR 1G57042 Pége o pudu
v podminkach se zvy$enymi naroky na ochranu Zivotniho
prostiedi.

Kontakt: doc. Ing. Josef Hiila, CSc.
Ing. Pavel Kovaiicek, CSc.
Marcela Viaskova

Metoda méreni infiltrace vody do pidy
zadeSt’ovacim zarizenim

Snizovani propustnosti pudy pro vodu vede ke zvySo-
vani povrchového odtoku srazkové vody a erozi puid. Smyv
pudy vodou miize zpisobovat degradaci piidy zejména na
svazitych pozemcich. Znalost rychlosti pohybu vody
v pid¢é ma podstatny vyznam pro zemédélstvi i ochranu
zivotniho prostfedi. Transport vody z deStovych srazek
od povrchu pidy k hladiné podzemni vody je charakterizo-
van nenasycenou hydraulickou vodivosti pudy.

Mg¢éfteni nenasycené hydraulické vodivosti jsou slozita,
provadéji se laboratornim métenim na odebranych ptdnich
vzorcich nebo v terénu. Terénnimu méteni se v soucasné
dobé dava piednost, provadi se na vétsi plose, je proto
méné¢ ovlivilovano heterogenitou pid a dosahuje vyssi
presnosti. Hydraulickou vodivost ptidniho prostiedi lze urcit
z rychlosti infiltrace.
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combinator Farmet 600 (secondary soil cultivation). For other
sets the mutual deviations in diesel consumption are not
statistically significant.

The data on the machine sets performance and motor
diesel consumption are used for generating of soil cultiva-
tion and crop stands establishing variant procedures for
conditions with increased demands for soil protection aga-
inst water erosion.

Results presented in this contribution were worked-up
in the research project 1G57042 Care for soil under conditi-
ons with increased demands for environment protection.

Method of water soil infiltration by sprinkling

Reduction of soil water infiltration leads to increasing
the rainfall water surface runoff and soil erosion. Soil wa-
shing-out by water can cause soil degradation mainly in
the slopped plots. Knowledge of water motion speed in the
soil is of significant importance for agriculture and envi-
ronment protection. Rainfall water transport from the soil
surface to the groundwater surface is characterized by soil
unsaturated hydraulic conductivity.

The measurement of the unsaturated hydraulic conduc-
tivity is complicated and is carried-out by the laboratory
measuring for the soil samples taken-off or in terrain. The
terrain measurement is preferential at this time and is per-
formed on the large surface and therefore it is less affected
by the soil heterogeneity and reaches better accuracy. The
soil environment hydraulic conductivity can be derived from
the infiltration speed.



K méfeni rychlosti infiltrace vody do pidy v terénu se
pouzivaji jednovalcové a dvouvalcové infiltrometry. Prin-
cip je zalozen na sledovani poklesu hladiny vody v méficim
vélci v pravidelném casovém intervalu. Pfesnéjsi, ale Caso-
infiltrace vody do pudy zadestovanim méficiho stanovisté
pomoci simulatoru desté. Pro polni podminky, v kterych je
potieba zachytit charakteristické znaky zptisobu zpracova-
ni pidy, musi byt méfici plocha tak velka, aby prekryla roz-
te¢ pracovnich nastrojti pouzivanych strojui pro zpracova-
ni pidy a seti. Na trhu dostupné pfenosné simulatory
desté typu Mc QUEENA s métici plochou 283 cm? nebo
KAMPHORSTA s plochou 625 cm? jsou operativni, maji
nizkou spotfebu vody. OvSem porovnavaci méteni infiltra-
ce a vodni eroze pudy na stanovistich s rozdilnym zpraco-
vanim ptidy nebo shodnym zpracovanim ptdy, ale s odlis-
nymi stanovistnimi podminkami nas$i podminku nespliuji.
Tryskové simulatory desté s fadove vyssi méfici plochou
(10 az 100 m?) maji v polnich podminkach vysokou staveb-
ni pracnost a ve srovnani s maloplosnymi vyssi heteroge-
nitu intenzity zadest'ovani méfici plochy.

Pfifeseni tohoto problému jsem pfistoupili jsme ke kom-
promisnimu feSeni — stavbé simulatoru desté pro plochu
0,5 az 1 m? s nasledujicimi pozadavky:

1. pro stanoveni vertikalni infiltrace vody do pdy a podi-
lu zeminy v povrchovém odtoku vody pribézné méftit
intenzitu zadestovani a plosny odtok vody z méfici plo-
chy (svazitost povrchu pudy 2 az 7°),

2. naméfici plose (a pro vylouceni vlivu horizontalni infil-
trace 1 v jejim okoli do vzdalenosti 50 % rozméru méfici
plochy), bude vysoka plosna hustota a rovnomeérnost
kapek,

3. opakovatelnost intenzity zadestovani bude s piesnos-
ti+ 5 %,

4. intenzita zade$tovani v rozmezi 40 az 200 mm.h' bude
konstantni po celu dobu méfenti,

5. omezeni maximalni postiikové vysky hranici 1,5 m, kte-
ré umozni u¢innou ochranu proti vétru pomoci bo¢nich
clon nebo i pfirozenému desti pomoci pfistiesku,

6. mobilnost a rychla pfemistitelnost zatizeni pro méteni
na vybranych provoznich plochach.

Zékladem zadestovaciho zafizeni je tryska s kuzelovym
rozptylem ve vys$ce 1 m nad sttedem méfici plochy (obr. 1).
Ctvercova méfici plocha 0,5 m? je ohraniena plechovymi
mantinely. Umist'uje se na stanovi$té s mirnym sklonem (2
az 7°). Na spodni hran¢ méfici plochy je umistén sbérac,
ktery soustfed’uje odtokovou vodu do trubky. Mimo do-
sah rozptylu trysky se pod odvadéci trubkou od pocatku
postiiku v pravidelném intervalu v odmérném valci zazna-
menava objem zachycené vody. Tryska je napéjena vodou
od Cerpadla s regulaénim ventilem, ktery udrzuje posttiko-
vy tlak po celou dobu méfeni na nastavené hodnoté.
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For the water soil infiltration speed measurement in ter-
rain are being used both one- or two-cylider infiltrometers.
The princip is based on of monitoring of water level degre-
ase in the measuring cylinder at regular time interval. More
precise but demanding more time and labour is the water
infiltration speed into soil by means of the measuring site
sprinkling by the rain simulator. For the field conditions
where the characteristic features of the soil cultivation me-
thod should be recorded, the measuring area must be large
enough to cover the working tools pitch used for cultivati-
on and seeding. On the market are now available the porta-
ble rain simulators McQEENA with measuring area of 283
m?or KAMPHORSTA with 625 ¢m?. These simulators are
operative with low water consumption. Nevertheless, for
the infiltration comparable measuring and soil water erosi-
on in sites with different or identical cultivation but diffe-
rent site conditions they do not meet our requirements.
The jet rain simulators with by order higher measuring area
(10 - 100 m?) have a high need of construction labour under
field conditions and as compared with the small-area simu-
lators they showed a higher heterogenity of the measuring
area sprinkling intensity.

We have used the compromise approach when solving
that problem — i.g. the rain simulator construction for area
0f 0,5 - 1 m? under the following requirements:

1. For determination of water vertical infiltration into soil
and earth proportion in the surface runoff to measure
continuously the sprinkling intensity and water surfa-
ce runoff from the measuring area (soil surface slipping
2-7°),

2. In the measuring area (and in order to avoid the hori-
zontal infiltration effect also in its ambient to distance
50 % of measuring surface size), will be a high drops
area density and regularity,

3. Repeatability of sprinkling intensity will be with accu-
racy of £ 5 %,

4. Sprinkling intensity within 40 - 200 mm.h"' will be con-
stant during the whole measuring time,

5. Limitation of the maximum sprinkling height to 1,5 m,
what enable an effective protection against wind by
means of side stops or natural rain by means of a shel-
ter,

6. Mobility and fast dislocation ability of the measuring
equipment in selected operational areas.

The basis of the sprinkler is a nozzle with the cone scat-
tering in height of 1 m above centre of the measuring area
(Fig. 1). The square measuring area of 0,5 m? is bounded by
the sheet barriers and is located in the site with a slight
inclination (2 to 7°). At the bottom edge of the measuring
area is situated collector gathering the runoff water into the
pipe. Behind the nozzle scattering radius there is under the
discharging pipe in the regular interval from the sprinkling
beginning recorded the water volume trapped in the mea-
suring cylinder. The nozzle is fed with water from the pump
with control valve keeping the sprinkling pressure at ad-
justed value during the whole measuring time.
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Obr. 1 Stanovisté pri méreni infiltrace zadestovacim zarizenim na zoraném pozemku
Fig. 1 Site during measuring of infiltration by sprinkler on cultivated plot

Z testovanych trysek jsme pro pokus vybrali axialni ku-
zelové trysky Lechler, fadu 460, s tthlem rozptylu 120°. Podle
pozadované intenzity desté volime velikost trysky od 788
do 888 s pritokem od 5 do 12 L.h!'. Abychom se ptiblizili
pozadavku na velikost kapek pfirodniho desté¢ MVD (stfedni
objemovy prumér) 2 az 4 mm, musi byt postiikovy tlak
v rozmezi od 40 do 100 kPa. Z dtivodu minimalizace ovliv-
néni rovnomeérnosti rozptylu kapek v polnich podminkach
vétrem volime postiik z vysky 1 m.

Pro naméfené hodnoty pfi cejchovani vychazi pro sledo-
vany rozsah tlaku u trysky Lechler 460 788 (obr. 2) jako
nejvhodnéjsi linearni zavislost dosahovaného zadestova-
ni na postfikovém tlaku dand vztahem

Intenzita zade$tovani (mm.h') = 0,469 . tlak (kPa) +
56,733

V celém rozsahu pracovniho tlaku byl rozptyl naméfenych
hodnot intenzity zadestovani pii cejchovani vyrovnany
(£ 5 mm.h"). Rovnice pfimky pro uréeni intenzity zadest'o-
vani na méfici ploSe ma korelacni koeficient 0,894, sméro-
datna odchylka dosahuje 5,12 mm.h"!, pfedpokladana chy-
ba pro 95% pravdépodobnost je pod + 5 mm.h"".

Casovy priibéh definované konstantni intenzity zades-
tovani a odtokové vody z méficiho stanoviste jsou urcuji-
cimi parametry pro stanoveni poc¢atku vytopy a rychlosti
infiltrace (obr. 3). Pfiurceni podilu zeminy v odtokové vodé
Ize pfi paralelné provadénych métenich porovnavat i plos-
nou vodni erozi pudy.
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For the purpose of our experiment we have used the axial
conical nozzles Lechler, serial 460 with scattering angle of
120°. By the required rain intensity we have chosen the
nozzle size from 788 to 888 with flow rate from 5to 12 L.h™!.
To meet the condition for the drops size of natural rain
MVD (middle volume diameter) of 2 - 4 mm the sprinkling
pressure should be in range from 40 to 100 kPa. Due to
minimum influence of the drops scattering regularity by
wind under field conditions we have chosen the sprinkling
height of 1 m.

For the measured values at calibration is the most sui-
table for the investigated pressure range of the nozzle
Lechler 460 788 (Fig. 2) the linear dependence of reached
sprinkling on the pressure given by the equation:

Sprinkling intensity (mm.h')= 0,469 . pressure (kPa) +
56,733

Within the whole range of the operational pressure the scat-
tering of the measured values of the sprinkling intensity at
calibration was balanced + 5 mm.h"'. The straight line equa-
tion for determination of sprinkling intensity in measuring
area has a correlation coefficient of 0,894, standard deviati-
onis 5,12 mm.h'!, assumed error for 95% probability is be-
low+ 5 mm.h.

Time course of defined constant sprinkling intensity and
runoff water from the measuring site are the crucial parame-
ters for determination of flood beginning and infiltration
speed (Fig. 3). For earth proportion determination in the
runoff water can be also compared the soil surface water
erosion with parallel performed measurements.



Obr. 2 Variabilita zadestovani v zavislosti na postrikovéem tlaku u trysky Lechler 460 788, postirikova
vyska I m

Fig. 2 Sprinkling variability in dependence on sprinkling pressure of nozzle Lechler 460 788, sprin
kling height is 1 m
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Obr. 3 Intenzita odtoku vody a infiltrace na stanovisti po zaseti pSenice ozimé s predchazejicim
kyprenim do hloubky 120 az 150 mm

Fig. 3 Water runoff and infiltration intensity in site after winter wheat seeding with previous
loosening to depth of 120 to 150 mm
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Zavér

Hydraulickou vodivost piidniho prostfedi 1ze urcit
z rychlosti infiltrace. Pro méfeni infiltrace v provoznich pod-
minkach jsme se vybavili simulatorem desté s méfici plo-
chou 0,5 m? Rychlost infiltrace ur¢ujeme z definované in-
tenzity desté a povrchového odtoku vody z méfici plochy,
které se zaznamenavaji v pravidelném Casovém intervalu
po celou dobu méfeni. Pocatek odtoku vody udava cas
pocatku vytopy. Doba méfeni se ukon¢i po ustéleni rych-
losti infiltrace. Ustalena rychlost infiltrace je charakteristic-
kym porovnatelnym parametrem pro definované ptidni
vlastnosti na méficim stanovisti.

Vysledky prezentované v piispévku byly feseny v ramei
vyzkumného zaméru MZE0002703101 Vyzkum novych po-
znatkl védniho oboru zemédélské technologie a technika a
aplikace inovaci oboru do zem&délstvi Ceské republiky.

Kontrakt: Ing. Pavel Kovaricek, CSc.
Ing. Rudolf SindeldF

Ing. Milan Kroulik, Ph.Dr.

doc. Ing. Josef Hiila, CSc.

Marcela ViaSkova

OSetrovani pidy uvadéné do klidu

Vyzkum této problematiky se v roce 2006 zaméfil na ana-
Iyzu poznatkl o technologickych systémech, pracovnich
postupech a technickém vybaveni pro osetfovani pudy pfi
uvadéni pad do klidu v zakladnich vyrobnich podminkach
pro jejich uplatnéni v praxi.

Byla provedena analyza vhodnych technologickych sys-
téma z oblasti udrzby travnich porostd technologii mul¢o-
vani na téchto ptidach a zpracovany agrotechnické poza-
davky (ATP). Stanovily se technologické a technické poza-
davky pro uplatnéni systému v obilnafské, fepaiské a hor-
ské vyrobni oblasti a jsou navrzeny postupy a pracovni
operace s priklady potfebného vybaveni zemédé€lskych
podnikd technikou pro péci a osetfeni pud uvadénych do
klidu, doplnéné o provozné-ekonomické udaje.

Priklad pracovniho postupu zakladani trvalych travnich
porostd (TTP) v ramci uvadéni pudy do klidu je uveden
v tabulce 1. V tabulce jsou vzdy uvedeny celkové naklady
a spotieba paliva na pracovni operace a ptiklady mozného
technického vybaveni podnikd, pouzitych strojnich sou-
prav a typu stroji pro jednotlivé vyrobni oblasti.

Jako soucast feSeni této problematiky byl vypracovan i
navrh agrotechnickych pozadavkt (ATP) pro splnéni pod-
minek agroenvironmentalnich opatfeni (AEO) v oblasti oSet-
fovani travnich porosti mul¢ovanim ve spolupraci
s Agenturou ochrany piirody a krajiny (AOPK) CR. Navrh
bude vyuzit pro pfipravu investiéni podpory nakupti zeme-
délskych stroji ministerstvem zemédélstvi CR jako dotag-
niho titulu.
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Conclusion

The hydraulic conductivity of soil environment can be
determined from the infiltration speed. For the infiltration
measuring in operational conditions the rain simulator with
measuring area of 0,5 m*>was used. The infiltration speed
was determined from the defined rain intensity and water
surface runoff from the measuring area recorded in regular
time interval within the whole measuring time. The water
runoff beginning is given by the fool start. The time of
measuring is finished after infiltration speed consolidation.
The consolidated infiltration speed is characteristic com-
parable parameter for defined soil properties in the measu-
ring site.

The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.

Set-aside land cultivation

Research in this branch was aimed in 2006 to analysis of
knowledge on technological systems, working processes
and technical equipment for soil treatment during the land
set-aside process introduction in basic production conditi-
ons for their practical application.

The analysis of suitable technological systems was per-
formed from the field of grassland maintenance by techno-
logy of mulching applied on that land. Specified were tech-
nological and technical experiments for the systems appli-
cation in grain, sugar beet and mountain production regi-
ons and suggested are producers and working operations
including examples of necessary equipment of agricultural
enterprises by mechanization for set-aside land care and
treatment, completed for the operational-economical para-
meters. Examples of working processes of permanent
grassland establishing (TTP) in the framework of the land
introduction into the set-aside state is presented in Table 1.
In the table are presented total costs and fuel consumption
for working operations and examples of possible technical
equipment of enterprises, utilized machine sets and types
for individual production regions.

As a part o solution of the given problems the proposal
of agro-technical requirements (ATP) was worked-up to
fulfil conditions of agro-environmental measures (AEO) in
the field of grassland treatment by mulching in cooperation
with the Agency for nature and landscape protection
(AOPK) of the Czech Republic.



V roce 2006 se pokracovalo v méfeni vlivu ponechani
pudy v klidu pfi jejim zatravnéni na nékteré fyzikalni vlast-
nosti pidy a na charakteristiku povrchu a porostu na ptidé
lezici ladem. Byly odebirany ptdni vzorky a provadéna pe-
netra¢ni méfeni pro zjisténi fyzikalniho stavu ptidy. Porov-
nani penetracnich odpori na zatravnéném pozemku pone-
chaném ladem s vedlej$im pozemkem zpracovavaném or-
bou (viz Graf 1), dokumentuje az dvojnasobny nartst pe-
netra¢niho odporu, tj. zhutnéni ptidy v oblasti orni¢ni vrst-
vy na pozemku ponechaném ladem. Méfeni se provadéla
zafizenim pro bezkontaktni méfeni velkych plosnych povr-
chti (laserovym profilografem) a zjistovaly se profily povr-
chu porostu (sklonitost a vyska profilu) a odebiraly se vzor-
ky porostu na vynos biomasy v prubéhu vegetacniho ob-
dobi. K méfeni byla zvolena pokusna lokalita trvalého trav-
niho porostu ponechaného ladem (obr. 1); dva roky nebyl
pozemek sklizen se¢i ani mul¢ovanim. Odbéry vzorkd pudy
vododrznost ptidy v hloubce ornice nad 10 cm na ladem
ponechaném pozemku (viz graf 2). Z toho vyplyva nebez-
peci vyssiho povrchového vodniho odtoku a vodni eroze
na téchto ptudach.

In 2006 has continued measurement of the set-aside land
effect during its grassing on certain soil physical proper-
ties and surface and vegetation on land characteristics.
The soil samples were withdrawal and the penetration me-
asurement carried-out to find the land physical state. Com-
parison of penetration resistance on grassed set-aside plot
and adjacent plot cultivated by tillage illustrated in Graph 1
has proved a considerable (even double) growth of the
penetration resistance, i.e. land compaction in the top soil
layer on the set-aside plot. Measuring was performed by
device for contact-less measuring of surfaces (by laser pro-
filograph) and investigated were the surface profiles (profi-
le inclination and height) of the crop stand. Further were
carried-out the crop stand samples for biomass yield du-
ring the vegetation period. For the measuring was chosen
the experimental locality of set-aside permanent grassland
(Fig. 1). The plot was 2 years without mowing or mulching
harvesting. The samples withdrawal from the topsoil for
investigation of soil moisture has proved lower water reta-
ining in the land in depth above 10 cm on the set-aside plot
(see Graph 2). From that resulted a risk of higher surface
water runoff and erosion on those plots.

Obr. 1 Osetrovani pozemku na lokalité travniho porostu ponechané delsi dobu ladem,
secenim nebo mulcovanim klade vyssi naroky na techniku z hlediska jejich

udrzby i opotrebeni
Fig.1

Cultivation of plot on long-time grass set-aside land by/or mulching needs

higher requirements for mechanization from aspect of its maintenance and

wearing
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Graf 2 Prubéh zmeny vihkosti piidy v ornicni vrstvé na lokalite s viceletym travnim porostem
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Vysledky, presentované v prispévku, byly ziskany pri
feSeni vyzkumného zdméru MZE 0002703101 Vyzkum no-
vych poznatkli védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské

republiky.

Kontakt: Ing. Viclav Mayer, CSc.
Doc. Ing. Josef Hiila, CSc.

Ing. Pavel Kovaricek, CSc.
Marcela Via§kova

Vliv zaloZeni porostu cukrovky na tvorbu vynosu

Snizeni ztrat pti sklizni cukrovky je stalym problémem
vsech feparicich statl, nebot kazdy ro¢nik je v mnoha uka-
zatelich stavu a kvality porostu odlisny od toho predeslé-
ho. Pravé z toho diivodu je tfeba v maximalni mite postih-
nout tyto odli$nosti a mit pfipravena variantni feseni tech-
nologickych postupti zaloZeni a oSetfovani porostt, které
maji rozhodujici vliv na velikost skliziiovych ztrat. Obecné
celkové ztraty bulev pfi sklizni mensinez 3,5 % jsou pova-
zovany za velmi nizké a naopak vétsi nez 8 % za velmi vyso-
ké. Proto je nutné ve vSech feSenich novych technologic-
kych postupti péstovani cukrovky hledat takové faktory,
které rozhodujici mérou piispéji k zajisteéni skliziiovych ztrat
cukrovky v pozadovaném intervalu 3,5 — 8 %.

Pozadovanou kvalitu prace sklize¢t cukrovky lze dosah-
nout pouze na vyrovnaném kvalitnim porostu, s moznosti
optimalné nastavenych pracovnich Ustroji sklizecd. Proto
v druhém roce ovéfovani vlivu stavu a kvality porostu byla
sledovana vzeslost porostu, jeho mezerovitost a pravidel-
nost rozmisténi bulev. Pti sklizni téchto porostl byla zjisto-
vana kvalita sklizné, velikost ztrat, obsah piimési, poskoze-
ni bulev. Pro hodnoceni a porovnani byly vybrany dva
typy porostil, liSici se pfedev§im mezerovitosti porostu i
vynosem bulev.

Postup
Byl u¢inén pokus na dvou lokalitach (I a II):

- Porost1 je charakterizovan vysokou polni vzchazi-
vosti 84 — 86 %, velmi malou mezerovitosti a poctem
jedinct 85 tis. na 1 ha.

- PorostII je charakterizovan nerovnomérnou vzcha-
zivosti, nevyrovnanosti bulev a mezerovitosti pte-
vysujici 25 %, pocet jedincl na 1 ha byl niz§i nez
70 %.

Porosty byly podle metodiky vyhodnoceny. Metodika
zalozeni pokust, pouZita u obou porosti I a II, byla shodna
a pouZita byla stejna odrida cukrovky MATADOR. Doba
vysevu byla volena s odstupem 10 dni, ¢imZ jsme docilili u
odridy v pokusu II zkraceni vegetacni doby o 10— 15 dni.
Vysev byl proveden na kone¢nou vzdalenost vysevu 22
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The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.

Effect of sugar-beet stand establishing on yield
generation

Reduction of loss during sugar-beet harvesting is a per-
manent problem of all sugar-beet producing states becau-
se every year varies substantially in many indicators of the
stand level and quality. This is why there is necessary to
recognize those differences and to have prepared the vari-
ant solution of technological procedures regarding stands
establishing and treatment having crucial effect on the har-
vest loss extent. Generally, tubers total loss by harvest under
3,5 % are considered very low and in contrary those higher
than 8 % as too high. Therefore it is necessary to search for
such factors in all solutions of new technological procedu-
res of sugar-beet growing, contributing significantly to the
harvest loss kept within required interval of 3,5 — 8 %.

The required work quality of the sugar-beet harvesters
can be achieved only in regular, high quality crop stand
with possibility to adjust optimally the harvester working
mechanism. For this reason there was monitored in the se-
cond year of investigation the stand emergence, its spa-
cing and tubers allocation regularity. For these stands the
harvest quality, losses, admixtures content and tubers da-
mage were investigated. Two types of sugar-beet stands
were chosen varying mainly in the crop spacing and tubers
yield.

Procedure
Two localities were used for the experiment performance (I
and II):

- StandIis characterized by a high field emergency of
84 — 86 %, very low spacing with 85,000 units per
1 ha;

- Stand Il is characterized by the irregular emergence
rate, tubers irregularity and spacing over 25 %, num
ber of units per 1 ha was lower than 70 %.

The stands were assessed in accordance with metho-
dology. The methodology for the experiments establishing
was identical for the both stands I and II and the some
sugar-beet variety MATADOR was used. The time of see-
ding was determined at 10-day interval what allowed to



cm. Technologicky postup oSetfovani porostu béhem ve-
getace byl rovnéZ v obou pfipadech shodny. Na obou lo-
kalitach byly provedeny zkousky pfi sklizni, kde byla sle-
dovana kvalita sklizn€, hodnoty poskozeni a ztrat pii skliz-
ni. Vysledky pokusu byly vyhodnoceny a zpracovany dle
CSN ametody ITR B.

Vysledky
V tabulce 1 jsou uvedeny hodnoty vzchazivosti, mezero-
vitosti a jejich vlivu na vynos u obou pokus.

vazt

reduce the vegetation period by 10— 15 days for the variety
in the experiment 1. The seeding was carried out for final
distance of 22 cm. Technological process of the stand treat-
ment during vegetation period was also identical for the
both experiments. Both the localities were investigated
during harvest with aiming to the harvest quality, damage
level and harvest loss. The experiment results were asses-
sed and worked-up in accordance with the standard CSN
and I RB method.

Tab. 1 Zavislost vynosu, vzchazivosti a mezerovitosti
Tab. 1 Dependence of yield, emergence and spacing

Vzchazivost v (%) Mezerovitost v (%) Vynos (tha™)
Energence in (%) Spacing in (%) Yield (t.ha™)
Pokus I
Experiment | 84 - 86 13-16 59,0 - 62,0
Pokus II
Experiment 11 77 - 80 19-21 48,0 - 50,2
Zkraceni vegetacni doby (u pokusu II) v dob¢ seti cuk- Results

rovky se pfi sklizni cukrovky projevilo snizenim vynosu o
cca 13 %. U pokusu II se vyrazné projevila nerovnomér-
nost vzchazeni fepy, poklesla az o 7 % a zvysila se mezero-
vitost porostu az o 6 %. Kromé omezeni produkéniho pro-
cesu doslo i ke zvySeni sklizovych ztrat, nebot’ postupné
vzchazeni mélo za nasledek zvySeni variability nejen hmot-
nosti, ale i tvaru bulev.

Z vyse uvedenych zjisténi vyplyva, ze pro dalsi obdobi,
pii snaze cukrovarti o zahajeni sklizné, je zdvaznou a dile-
zitou podminkou jistoty vynosu a dobré technologické ja-
kosti cukrovky dodrzeni jejiho produkéniho procesu (z bi-
ologického hlediska).

Variabilita hmotnosti a tvaru bulev se projevuje i ve zvy-
Seni obsahu ptimési, zejména obsahu ulp€lé zeminy na bul-
vach. Diivodem tohoto stavu je obtiznost sefizeni Cisticich
ustroji sklizec na tvarové a hmotnostné nevyrovnanych
bulvach. V nasich méfenich jsme zjistovali zavislost mezi
hmotnosti bulev a mnozstvim ptimési pti sklizni. Vysledky
méfeni jsou uvedeny v nasledujicich tabulkach 2 a 3.

Z tabulkového piehledu je ziejmé, Ze variabilita hmotnosti
bulev (v nasem ptipadé v pokusu II zjisténa 700 — 1667 g)
vedla ke zvySeni obsahu ulpélé zeminy na bulvach, nebot’
nebylo mozné setidit dostatecné ucinnost ¢isténi. Zvyse-
nim G¢innosti ¢isténi dochazelo k nardstu kategorie silné-
ho poskozeni bulev. I toto zjisténi potvrzuje, ze hmotnostni
vyrovnanosti bulev lze ovlivnit kvalitu pti sklizni. Grafické
znazornéni zavislosti obsahu zeminy na hmotnosti 1 bulvy
jenaobr. 1. Celkovy obsah zeminy jednotlivych hmotnost-
nich kategorii u obou pokusti znazoriuji grafy na obr. 2 a 3.

V souhrnu lze konstatovat, Ze:
- Doba vysevu je dilezitym faktorem pro kvalitni za-
lozeni porostu, zejména pro jeho rovnomérnost
a tim 1 nizkou mezerovitost. Zpozdéni vysevu (zkra-
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In Table 1 are reported values of emergence, spacing and
their effect on yield for the both experiments.

The vegetation period reduction in the experiment II at
the time of sugar-beet seeding resulted in the yield decrea-
se by about 13 %. The experiment II was characterized by
considerable irregularity of sugar-beet emergence when its
reduction by up to 7 % was recorded and the spacing incre-
ased by up to 6 %. Besides the production process restric-
tion also the harvest loss has increased because gradual
emergence caused the increasing of both tubers weight
and form variability.

It resulted from the aforementioned ascertainment that
the important and significant condition of the yield securi-
ty and sugar-beet good technological quality is mainte-
nance of its production process (from biological point of
view) on effort of the sugar factory to start the harvest
sooner.

The tubers weight and form variability resulted also in
the admixtures content increasing in particular stick earth
to the tuber. Reason for that situation is in difficulties with
the harvester cleaning mechanism adjustment for the form
and weight irregular tubers. Our measurements were focu-
sed to find dependence between tubers weight and admix-
tures quantity during harvest. Results of measuring are
presented in the following Tables 2 and 3.

From the tabular review is evident that the tubers weight
variability (in our case in the experiment II it was 700 — 1667
) led to the sticked earth content on tubers because insuf-
ficiently adjusted cleaning mechanism efficiency. Through
the cleaning efficiency increasing the heavy damaged tu-
bers category have occurred. Even that ascertainment con-
firms that by the tubers weight regularity can be affected
their quality during the harvest. Graphical presentation of
the earth content dependence on the 1 tuber weight is in
Fig.1. Total earth content of individual weight categories in



ceni vegetacni doby) se projevi vynosovou depresi
az20 %.

Nepravidelné rozmisténi rostlin v fadku vede
k hmotnostni a tvarové variabilité bulev a ve svém
dtsledku ke zvyseni poskozeni bulev a zvyseni ztrat
bulev pfi sklizni.

Potvrzuje se, ze rozhodujici faktory s vlivem na
vzhled porostu, jeho vynosnost a vysi ztrat jsou
hustota porostu, etnost vzchazeni, délka vzchaze-
ni a mezerovitost porostu. Ve svém souhrnu nepfiz
nivého ptisobeni na vynos 1ze konstatovat, ze jej
mohou snizit az 0 20 %. Vysledky feSeni celé proble-
matiky budou shrnuty pro vyuziti v zemédélské praxi
ve formulovani zasad péstovani cukrovky.

Tab. 2 Zavislost mezi hmotnosti bulev a

mnozstvim primesi

vazt

the both experiments is shown in the graphs in Fig. 2 and 3.

Generally it can be claimed that:

The seeding time is an important factor for high-
quality stand establishing mainly for its regularity
and thus low spacing. The seeding delay (vegetati-
on period reducing) with result in the yield reducti-
on by up to 20 %.

Crop irregular allocation in the row leads to the tu-
ber weight and form variability and consequently
to the tubers damage increasing and their higher
loss during harvest.

It was confirmed that the crucial factors influencing
the sugar-beet stand appearance, its yield and loss
extent are the stand density, emergence rate, length
of emergence and stand spacing. All those factors
can generally, in consequence of their undesirable
effect, to reduce the tubers yield by up to 20 %. The
results of the whole problems solution will be sum-
marized for utilization in agricultural practice regar-
ding the sugar-beet growing principles formulating.

Tab. 2 Dependence between tubers weight

and admixtures quantity

Hmotnostni Primérna Hmotnost Pocet Weight Tuber Stick earth | Number of
kategorie hmotnost 1 ulpélé zeminy bulev category average weight on tubers
bulvy na 1 bulvé (ks) weight 1 tuber (psc)
(2 (2 (g (8
1 594 197 41 1 594 197 41
Pokus I 2 809 225 32 Experiment I 2 809 225 32
3 909 253 27 3 909 253 27
1 700 948 37 1 700 948 37
2 2

Pokus II 1101 1207 30 Experiment IT 1101 1207 30
3 1524 1143 20 3 1524 1143 20
4 1667 1220 13 4 1667 1220 13

Tab.3 Zavislost mezi hmotnosti bulev a mnozZstvim

Tab. 3 Dependence between tubers weight and

primesit admixtures quantity
Hmotnostni Priimérna Hmotnost | Celkovy podil Weight Tuber Clean tubers | Total share of
kategorie hmotnost 1 | Cistych bulev | ulpélé zeminy category average weight sticked earth
bulvy v (kg) v (kg) weight (kg) (kg)
(2 ()

1 594 24,1 7,9 1 594 24,1 7,9
Pokus I 2 809 25,7 7,2 Experiment I 2 809 25,7 7.2
3 909 24,9 7,0 3 909 24,9 7,0
1 700 25,6 343 1 700 25,6 343

2 2
Pokus IT 1101 33,1 36,3 Experiment 1T 1101 33,1 36,3
3 1524 30,5 23,9 3 1524 30,5 23,9
4 1667 29,6 22,0 4 1667 29,6 22,0

50



vazt

Hmotnost ulpélé zeminy / Sticked earth weight (g)
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Obr. 2 Celkovy obsah zeminy u jednotlivych hmotnostnich kategorii bulev POKUS I
Fig. 2 Earth total content for individual tubers weight categories EXPERIMENT I
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Obr. 3 Celkovy obsah zeminy u jednotlivych hmotnostnich kategorii bulev POKUS 11
Fig. 3 Earth total content for individual tubers weight categories EXPERIMENT 11

Prispévek byl zpracovan v ramci feseni vyzkumného za-
méru MZE 0002703101 Vyzkum novych poznatkti védniho
oboru zemédélské technologie a technika a aplikace inova-
ci oboru do zemé&délstvi Ceské republiky.

Kontakt: Ing. Jaroslav Skalicky,CSc.
Ing. Jiii Bradna ml.
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nization and branch innovation application into agriculture
ofthe Czech Republic.



Ztraty na kvalité zrna pri oSetfovani a
skladovani ve véZovych zasobnicich —
intenzivni provzdusiovani zrna

Dtlezitou zasadou pro zpracovani potravinatskych zrnin
jako zékladu raciondlni vyzivy je pfisna kontrola, Setrné
zpracovani a ptirodni stav. Upravy v zadném piipad& nesmi
snizovat biologickou hodnotu potravinaiskych zrnin.

Osetifovani a skladovani potravinaiskych zrnin
v zeméedé€lské prvovyrobé se casto provadi na stavajicich a
Casto i zastaralych poskliziiovych linkach, jejichz technic-
ka uroven je vétSinou nevyhovujici. I proto je tfeba pii
jejich rekonstrukci dodrzovat jista pravidla a pozadavky
spravného skladovani. OSetfovani a skladovani potravi-
nai'skych zrnin ma sva specifika (pfedevsim respektovani
vSech pozadavkl na zdravou vyzivu), kterd jsou odlisna
od osetfovani a skladovani ostatnich zrnin.

Vysoka biologicka hodnota zrnin je méfitelna. (napf. roz-
bory kli¢ivosti). Kazda uprava a osetfovani mtize tyto hod-
noty snizit, proto je tfeba se snazit o co nejmensi zasahy a
udrZeni v co nejprirozenéjsim stavu. Vlastni sklizeni potra-
vinafskych zrnin vyzaduje také nacasovat sklizen tak, aby-
chom dostali zrno z pole v plné zralosti. OSetfovani potra-
vinarskych zrnin ve skladovacim prostoru musi byt vzdy
feSeno intenzivnim provzdu$novanim. Provzdusinovani
potravinaiskych zrnin ve skladovacich prostorech musi byt
rovnomeérng, je tfeba dbat o to, aby nckteré partie nebyly
presuSeny a nékteré partie nemély vyssi vlihkost nez prede-
pisuje CSN. Zakladnim pozadavkem potravinaiskych zrnin
je vlhkostni rovnomérnost. Z toho dtivodu je tieba dimen-
zovat intenzivni provzdusnovani uskladnéného zrna tak,
aby bylo dosazeno 20 — 35 m?® vzduchu na 1 tunu uskladng-
ného zrna za 1 hodinu. To je zakladni a rozhodujici pozada-
vek oSetfovani potravinafskych zrnin pfi intenzivnim pro-
vzdusnovani.

V néavaznosti na provedena méfeni v predeslych letech, i
pro zachovani ucelené fady naSich méfent, bylo v roce 2006
cilem provoznich pokusti v dal§im zemédélském podniku
oveétit systém intenzivniho provzdu$inovani, zejména zjistit
rovnomérnost vystupni rychlosti vzduchu z vrstvy usklad-
néného zrna ve véZovém zasobniku typu ,,Vitkovice* o jed-
notkové skladovaci kapacité 750 t zrna. Jedna se o typ za-
sobniku s rovnym dnem, ve kterém je systém provétrava-
cich kanalki osazeny obvykle dvéma ventilatory. Tento typ
zasobniku je v Ceské republice v zem&délskych podnicich
u nas nejvice rozsifen.

Vézovy zasobnik typu Vitkovice upraveny na skladova-
ci kapacitu 750 tun zrna byl ovéfovan za téchto podminek:

- byl naskladnén potravinarskou pSenici SULAMIT

o celkové hmotnosti 700 tun;
- prumérna vlhkost naskladnéné pSenice byla 13,6 %;
- predcisténi zrna bylo provedeno aspiranim zafize
nim, kde ti¢innost aspirace se pohybovala v rozmezi
75-80 %;
- relativni vlhkost vzduchu v dob¢ ovéteni byla 69%;
- teplota venkovniho vzduchu byla 23 °C.
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The grain quality loss on treatment and storage
in tower containers — grain intensive aeration

An important principle for the food grain crops proces-
sing as a basis of rational nutrition is the tight control, their
sparing treatment and natural state. In no case these adap-
tations can decrease the food grain crops biological value.

The food grain crops treatment and storage in agricultu-
ral primary production is often performed in existing and
obsolete after — harvest lines with insufficient technical
level. For this reason it is necessary to maintain certain
rules and requirements for correct storage during their re-
construction. The grain crops treatment and storage have
their own specific aspects (in particular respecting of all
requirements for healthy nutrition), which differ from treat-
ment and storage of other grain crops.

The grain high biological value is measurable (for exam-
ple the germination capacity analysis). Each adaptation and
treatment can reduce these values so it is necessary to try
to make as litle as possible impacts and their maintenance
in natural state. The proper harvest of the food grain crops
requires also to organise this operation in such way to
remove the grain from the field in its full ripeness. The food
grain crops treatment in the storage space must always be
performed by the intensive aeration and should be uni-
form. It is necessary to avoid interruption of some parts
and moisture of other parts should not exceed the limit
specified on the CSN standard. The fundamental require-
ment of the food grain crops is the moisture uniformity.
Therefore it is necessary to provide the stored grain inten-
sive aeration to achieve 20-35 m® of air per 1 ton of stored
grain in 1 hour. This is a basic and crucial requirement of
the food grain treatment with the intensive aeration.

In connection with carried out measurements in the past
years and to maintain the coherent series of our measure-
ments the aim of the operational experiments in 2006 in
other agricultural enterprise was to verify the intensive ae-
ration system, mainly to find the air output speed uniformi-
ty from the stored grain layer in the tower silo of Vitkovice
type with a unit storing capacity of 750 tons. It regards the
silo with a flat floor typically equipped by 2 fans in the
aeration channels system. This silo is a common type of
grain container in the agricultural enterprises in the Czech
Republic.

The tower silo Vitkovice adapted to the storage capacity
of 750 tons was investigated under these conditions:

- Stored was the food wheat SULAMIT of total weight

700 tons;

- Average moisture of stored wheat was 13.6 %;

- Corn pre-cleaning was carried out by the aspiration
equipment where the aspiration efficiency ranges
from 75 to 80 %;

- Airrelative moisture was 69 % in time of verificati-
on;

- Outdoor air temperature was 23 °C.



K vlastnimu provzdusinovani uskladnéného zrna byly na
jednu veéz pouzity 2 sttedotlaké ventilatory typu RSH-500 o
téchto parametrech:

Vv, =9000 m*.h’!
Dp, =2000Pa
P =75kW
kde: A\ —mnozstvi vzduchu
Dp, —pretlak
P —piikon

Vystupni rychlost vzduchu z vrstvy uskladnéného zrna
byla méfena vrtulkovym anemometrem AIRFLOW. Pro pies-
né zachyceni vystupni rychlosti vzduchu z vrstvy usklad-
néného zrna bylo vyrobeno specidlni zafizeni ve tvaru ko-
molého jehlanu, které zabranovalo vnikani okolniho vzdu-
chu.

Rychlost vystupu z vrstvy uskladnéného zrna uvnitt véze
byla métena vzdy na Ctytech soustiednych kruznicich, pfi-
¢emz na kazdé kruznici bylo provedeno 10 méfeni.

- misto A —soustfednd kruznice o priméru 2 m

- misto B —soustfedna kruznice o priméru 4 m

- misto C —soustfedna kruznice o priméru 6 m

- misto D —po obvodu véze, tedy o primeéru 8,57 m

Vysledky méfeni jsou zpracovany do grafu na obr. 1. Roz-
borem vysledku lze zjistit, ze primérné hodnoty vystupni
rychlosti vzduchu z uskladnéné vrstvy zrna se v daném
ptipadé pohybovaly v intervalu 0,027 az 0,086 m.s', pfi-
¢emz priumeérna hodnota v§ech méfeni a tim i primérné hod-
nota vystupni rychlosti vzduchu celého zasobniku byla
0,056 m.s™.

Pozadavek na minimalni hodnotu vystupni rychlosti vzdu-
chu 0,02 m.s™! byl splnén. Rozdil v hodnotach vystupni rych-
losti (min.-max.) je zpisoben vyskou nasypného kuzelu zrma
pfinaskladnéni. V naSem piipad¢ vyska nasypného kuzelu
zrna 0,86 m zptisobila rozdily ve velikosti vystupni rychlos-
ti vzduchu az 0,57 m.s™.

0,1000
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For own aeration of stored grain 2 medium — pressure
fans RSH — 500 were used for 1 tower of the following
parameters:

v, =9000 m*.h"!

Dp, =2000Pa

P =7,5kW
where: 'V, - air amount

Dp, — overpressure

P — input

Air output speed from the shored grain layer measured
by the airscrew anemometer AIRFLOW. For precise catching
of the air output speed the special device was produced
having a shape of the truncated pyramid. This device pre-
vents the ambient air generating.

The output speed from the stored grain layer inside the
tower was measured always in four concentric circles while
10 measurements were conducted for each of the circle.

- Place A —concentric circle 2 m in diameter

- Place B —concentric circle 4 m in diameter

- Place C - concentric circle 6 m in diameter

- Place D — within tower periphery, i.e. diameter of
8.57m

The measurement results are elaborated in form of graph
in Fig. 1. It can be found by the results analysis that the air
output speed average values from the stored grain lager
were in the given case in interval 0f 0.027 - 0.086 m.s™!, while
the average value of complex measurements and thus also
the average air output speed value in the whole tower was
0.056m.s™.

The requirement for minimum value of the air output spe-
ed 0f 0.02 m.s! was met. The difference in the output speed
values (min. — max) is caused by the height of the grain
pouring come during the loading. In our case that pouring
come height of 0.86 m has caused differences in the air
output speed up to 0.57 m.s™'.
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Obr.1 Prubeh vystupni rychlosti vzduchu z vrstvy uskladnéného zrna. Prumér zdasobniku 8,57 m,
skladovaci kapacita 750 t, pSenice Sulamit, Z.A.S. Krinec

Fig.1 Course of air output speed from stored grain layer. Tower diameter 8,57 m, storing
capacity 750 tons, wheat Sulamit, Agricultural joint — stock company Krinec

54



Z vysledki ovérovani a méfeni vystupni rychlosti vzdu-
chu z vrstvy uskladnéného zrna ve véZovém zasobniku ply-
nou tyto zavery:

Pozadavky na intenzivni provzdu$hovani zrna:

- podstatné pii konzervaci zrna intenzivnim provzdusio-

vanim je sniZeni teploty uskladnéného zrna;

- vlhké zrno svym dychdnim produkuje teplo, které¢ muze
zpusobit jeho zapateni a tim jeho znehodnoceni. Vzduch
dodavany provzdusiovacim ventilatorem do skladova-
ciho prostoru zabrafiuje nadmérnému vzniku tepla;

- k aktivnimu intenzivnimu provzdusiovani musi byt pou-
zity vyhradné stfedotlaké ventilatory, schopné zajistit do-
state¢né mnoZstvi vzduchu, tj. 20 — 35 m? za 1 hodinu na
1 tunu uskladnéného zrna i potiebny tlak.

Aktivnim provzdusnovanim se:

- snizuje teplota uskladnéného zrna atim se prodluzuje
jeho skladovatelnost

- snizuje vlhkost rovnéz s ptiznivym vlivem na prodlouze-
ni skladovatelnosti zrna;

- pfi snizeni teploty pod 15 °C ustava Cinnost $kidct a

mikroorganismu;

- pifi dlouhodobém skladovani zrna odpada nutnost jeho
prepousténi do jiného zasobniku za ucelem snizeni jeho
teploty a udrzeni jeho dobrého zdravotniho stavu.

Energeticka narocnost:

- pfi intenzivnim provzdusiiovani zrna se mérna spotfeba
elektrické energie pohybuje v rozmezi 10 az 12 kWh na
1 tunu uskladnéného zrna pfi 4 % odsusku.

V navaznosti na provedena vzduchotechnickd méfeni u

vazt

From the results of verification and measuring of the air

output speed from the stored grain in the tower silo can be
concluded:
Requirements for grain intensive aeration:

Substantial for the grain conservation by the intensive
aeration is the stored grain temperature reduction;

The wet grain produces a heat via its respiration and this
can cause mashing and thus its deterioration. Air sup-
plied through the aerating fan into the storage space pre-
vents the excessive heat generating;

For active intensive aeration should be used merely the
medium — pressure fans able to provide sufficient air
amount, i.e. 20 — 35 m? of stored grain and pressure nee-
ded.

The active aeration will:

Reduce temperature of stored grain and therefore its sto-
rage period is extended;

Reduce moisture together with favourable effect on the
grain storage period extension;

When temperature is reduced below 15 ° C, the pests and
micro organisms activity is champed;

In the long-time grain storage the necessity of its dis-
charging into other container due to its temperature re-
duction and good healthy state maintenance is dropped.

Energy consumption:

With the grain intensive aeration the specific power energy
ranges between 10-12 kWh per 1 ton of stored grain of
4% of dry matter.

In connection with the carried-out air condition, measu-

vsech sledovanych linek pro skladovani potravinatskych
zrnin byly rovnéz provadény pribézné odbéry vzorkl zr-
nin pro rozbory a posouzeni jejich potravinaiské kvality.
Byl hodnocen vliv poskliziiového oSetieni, ¢isténi a tiidéni
na jednotlivé normami pfedepsané parametry.

Vzorky byly odebirany z ovétovacich pracovist: Z.A.S.
Podchotuci Kfinec, Z.0.D. Kacina Svaty Mikulas, Z.0.D.
Potéhy, Agro Podlesi Cervené Janovice, Agrodruzstvo
Morkovice — Pocenice a Agrometal Mohelno. Celkem bylo
odebrano 10 souborl vzorkd a provedeny rozbory jejich
kvality.

Skladovani potravinatskych zrnin ve vézovych zasobni-

rements for all the monitored lines of the food grain crops
storage there also were performed continuous grain sam-
pling for analysis and assessment of their food quality.

Assessed were effects of the after — harvest treatment,
cleaning and assortment into individual parameters deter-
mined by the standards: Agricultural joint-stock company
Podchoduci Kfinec, Agricultural trade cooperative farm
Kacina Svaty Mikulas, Agricultural trade cooperative farm
Potéhy, Agro Podlesi Cervené Janovice, Agrodruzstvo
Morkovice — Pocernice and Agrometal Mohelno. In total
10 sets of samples were taken off and consequently analy-
sis of their quality was carried out. The food grain crops
cich vyzaduje pro uchovani kvality zrna: storage in tower silos required for the grain quality mainte-
- predcisténi zrna aspiraci pfed jeho uskladnénim. Toto nance:

aspiracni predcisténi zrna odstrani az 90 % necistot, ze- - Grain pre-cleaning by aspiration before its storage. This

jména lehkych;
- intenzivni provzdusnovani zrna podle zjisténé vlhkosti
a teploty zrna.
Dodrzenim téchto dvou zakladnich pozadavki na skla-
dovani odpada jakéakoliv nutnost pfepousténi zrna pro do-

aspiration grain pre-cleaning would remove up to 90 % of
impurities, light in particular

Grain intensive aeration according to found grain moisture
and temperature.

Through keeping of these two basic requirements for

drzeni jeho kvality. To ma pfiznivy vliv na snizeni ztrat zrna
vlivem jeho mechanického poSkozeni, snizeni opotiebeni
strojniho zafizeni a snizeni spotieby elektrické energie pii
docileni stejného stupné ochlazeni.

Vysledky 10 soubort ovéfovanych potravinaiskych zr-

storage is possible to avoid any necessity to by-pass the
grain due to maintain its quality. This has a favourable
effect on the grain loss reduction caused by mechanical
damage, lower wearing of machine equipment, lower power
energy consumption while identical cooling degree is achi-

nin jsou uvedeny v nasledujicim v tabulkovém piehledu.
Vézové zasobniky jsou rozdilného provedeni a jsou vole-
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Z.0.D. KACINA SV. MIKULAS

o , ) Vihkost | S51° | opiemova | POUl | g1 | primesi | NS
Odrida Misto odbéru (%) poklesu hm. (g.I') plnych (@) (%) toty
’ ®) ") o (%) | 8 ()

BATIS | Piijem 12,1 249 681 792 | 434 | 26 1,3
BATIS | Po piedgisténi 11,8 248 776 83,5 | 46,1 | 44 0,3
BATIS | Uskladnéni v LIPP 11,6 224 771 80,8 | 459 | 3.8 0,3
SULAMIT | Piijem 11,4 346 713 82,7 | 419| 69 1,2
SULAMIT | Po predéisténi 11,3 315 777 713 | 405 59 0,2
SULAMIT | Uskladnéni v LIPP 11,2 320 781 78,7 | 41,0 40 0,2

7.0.D. POTEHY

o , ) Vinkost | 10 | Opjemova | POl | prs | primesi | VeSS
Odriida Misto odbéru (%) poklesu hm. (g.I') plnych (@) (%) toty
’ ®) ") Lz (%) | 8 (%)

ALANA | Pfijem 12,0 353 774 80,0 |465]| 68 0,1
ALANA | Uskladnéni v DENIS privé | 12,5 323 793 81,6 | 466 5.2 0,1
AKTEUR | Pfijem 11,9 365 801 92,1 |439| 3.2 0,2
AKTEUR [ Uskladnéni v DENIS privé | 11,8 359 833 91,7 | 446 | 28 0,1
LUDWIG | Pijem 11,6 344 799 90,0 | 486 | 7,0 0,1
LUDWIG | Uskladnéni v DENIS privé | 11,5 321 803 83,4 | 47.1 4,8 0,1
ALANA | DENIS privé po 3 mésicich 11,4 351 837 96,6 474 0,7 0,0
AKTEUR | DENIS privé po 3 mésicich| 11,5 329 828 926 | 478 | 25 0,0
LUDWIG | DENIS privé po 3 m&sicich| 11,1 339 828 954 | 480 0,9 0,0

Z.A.S. PODCHOTUCI KRINEC
] ] ) Vihkost Cislo | Objemova PO(’ill HTS | Primesi Necdis-
Odriuda Misto odbéru (%) poklesu hm. plnych (@) (%) toty
’ ) @) |zm(%)| ® ()
SULAMIT | Uskladnéni ¢. 1 12,4 374 787 944 | 46,1 1,8 0,1
SEPSTRA | Uskladnéni &. 3 13,6 241 697 777 | 373 63 0,3
AGRO PODLESI CERVENE JANOVICE

. ) . Vihkost | 1 | objemova | PO | yrs | primesi | VeSS
Odruda Misto odbéru (%) poklesu hm. ( 1.1) plnych (@) (%) toty
’ ®) 8 ()| B N
MLADKA | Piijem 12,8 64 743 924 |450]| 97 0,1
MLADKA | Uskladn&ni halovy sklad 13,3 87 723 844 | 508 | 49 0,1
HANA | Piijem 11,6 348 795 91,2 | 45,1 2.4 0,3
HANA | Uskladn&ni halovy sklad 11,7 336 830 930 | 46,1 2,0 0,1
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vazt

AGROMETAL MOHELNO
) , 3 Vinkost | S¥1° | Objemova | P09 | s | primesi | NeGiS-
Odrida Misto odbéru (%) poklesu hm. (g.l'l) plnych (@) (%) toty
(s) zrn (%) (%)
ARANKA | Piijjem I. 13,3 85 693 87,1 40,7 4.7 0,4
ARANKA | Uskladnéni halovy sklad I. 12,9 72 715 83,5 423 473 0,1
ARANKA | Ptijem II. 13,2 67 698 87,4 41,1 4.9 0,6
ARANKA | Uskladnéni halovy sklad II. 12,5 81 761 92,5 43,9 2,5 0,1
AGRICULTURAL TRADE COOPERATIVE FARM SV. MIKULAS
Number Volume Shoafre Admix- [ Impu-
Variety Place of withdrawal Moisture%) of weight | full HTS tures | rities
decrease 1 .| (@ 0 °
©) (gl) | grain (%) %o
(%)
BATIS | Reception 12,1 249 681 79,2 | 43,4 2,6 1,3
BATIS | After pre-cleaning 11,8 248 776 83,5 | 46,1 4.4 0,3
BATIS | Storage in LIPP 11,6 224 771 80,8 | 45,9 3,8 0,3
SULAMIT | Reception 11,4 346 713 82,7 1419 6,9 1,2
SULAMIT | After pre-cleaning 11,3 315 777 71,3 | 40,5 5,9 0,2
SULAMIT | Storage in LIPP 11,2 320 781 78,7 | 41,0 4,0 0,2
AGRICULTURAL TRADE COOPERATIVE FARM POTEHY
. Number Volume Shoafre Admix- | Impu-
Variety Place of withdrawal Mo:)sture of weight | full HTS tures | rities
0o el @rt) | grain | ® | %) | @)
(%)
ALANA [ Reception 12,0 353 774 80,0 | 46,5 6,8 0,1
ALANA [ Storage in DENIS privé 12,5 323 793 81,6 | 46,6 52 0,1
AKTEUR [ Reception 11,9 365 801 92,1 | 43,9 3,2 0,2
AKTEUR | Storage in DENIS privé 11,8 359 833 91,7 | 44,6 2.8 0,1
LUDWIG | Reception 11,6 344 799 90,0 | 48,6 7,0 0,1
LUDWIG | Storage in DENIS privé 11,5 321 803 83,4 | 47,1 4,8 0,1
ALANA [ Storage in DENIS privé 3 after months 11,4 351 837 96,6 | 47,4 0,7 0,0
AKTEUR | Storage in DENIS privé after 3 months 11,5 329 828 92,6 |47,8 2,5 0,0
LUDWIG | Storage in DENIS privé after 3 months 11,1 339 828 95,4 | 48,0 0,9 0,0
AGRICULTURAL JOINT - STOCK COMPANY KRINEC
. Number Volume Sli)afre Admix- | Impu-
Variety Place of withdrawal Mo:)sture of weight | full HTS tures | rities
(%) dec(r:)ase @) |grain| ® | ) | @)
(%)
SULAMIT | Storage No. 1 12,4 374 787 94,4 | 46,1 1,8 0,1
SEPSTRA | Storage No. 3 13,6 241 697 77,7 | 37,3 6,3 0,3
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AGRO PODLESI CERVENE JANOVICE
' Place of Moisture Number of Vol}lme Share (?f HTS Admix- IIT‘I[.)U-
Variety withdrawal (%) decrease weight full grain (@ tures rities
’ ®) @ | (%) o | %)
MLADKA [ Reception 12,8 64 743 92,4 45,0 9,7 0,1
MLADKA | Storage in hall 13,3 87 723 84,4 50,8 4,9 0,1
HANA | Reception 11,6 348 795 91,2 45,1 2.4 0,3
HANA | Storage in hall 11,7 336 830 93,0 46,1 2,0 0,1
AGROMETAL MOHELNO
' Place of Moisture Number of Vol}lme Share (?f HTS Admix- Ir¥1[.)u-
Variety withdrawal (%) decrease weight full grain (@ tures rities
’ UG A (%) £ @ |
ARANKA | Reception 1. 13,3 85 693 87,1 40,7 4,7 0,4
ARANKA | Storage in hall I. 12,9 72 715 83,5 423 4,3 0,1
ARANKA | Reception II. 13,2 67 698 87,4 41,1 4,9 0,6
ARANKA | Storage in hall II. 12,5 81 761 92,5 439 2,5 0,1

ny tak, aby postihovaly nejvice pouzivané typy v CR. Kro-
meé vézovych zasobniki je zjiSténa kvalita uskladnéného
zrna v halovém skladu rovnéz s provzdusiovanim. Jedna
se o typy skladii: LIPP, DENIS privé, VITKOVICE.

Souhrn poznatki

Hodnocené vzorky pSenice byly vybirany
z potravinaiskych odrid ARANKA, BATIS, SULAMIT,
ALANA, AKTEUR, LUDWIG, SEPSTRA, MLADKA,
HANA tak, aby postihly nejvice péstované odridy.

Statistické hodnoceni vlivu poskliziiového oSetfeni a skla-
dovani na jakostni ukazatele potravinaiské pSenice bylo
provedeno v laboratofi jakosti CZU v Praze metodou ana-
lyzy rozptylu. Statisticka vyznamnost vysledkt byla vzdy
hodnocena na ptijmu zrna, po prichodu zrna poskliziiovou
linkou a pfi uskladnéni v zasobnicich nebo halovém skla-
du.

Rocnikova jakost byla charakterizovana vysokym ¢islem
poklesu az k hodnoté 365, s vyjimkou odridy MLADKA
v Agro Podlesi Cervené Janovice, kde &islo bylo velice malé
a odrlida nesplnila pozadavek potravinarské kvality. Ob-
dobna situace byla i v podniku Agrometal Mohelno u od-
rady ARANKA a tato pSenice byla klasifikovana jako krm-
na.

Objemova hmotnost (OH) byla limitujicim faktorem pro
zafazeni odrudy do potravinai'ské jakosti. Vlivem ro¢niku,
(zejména dozravanim v posledni fazi a zaschnutim zrna
v klasu), nékteré odrtidy tento parametr nesplnily. Casteé-
né zvyseni objemové hmotnosti bylo dosazeno Gpravami
zrna na poskliziiovych linkach.

58

Results of the 10 sets of verified food grain are presented
in the following tabular overview. The tower silos have a
different construction and they are chosen to be typical for
the Czech agriculture. Besides the tower silos is also found
the stored grain quality in the hall storage with aeration, i.e.
LIPP, DENIS privé, VITKOVICE.

Results summary

The assessed wheat samples were chosen from the food
varieties ARANKA, BATIS, SULAMIT, ALANA, AKTEUR,
LUDWIG, SEPSTRA, MLATKA, HANA to represent the
most intensively grown types.

Statistical assessment of the after-harvest treatment and
storage effect on the qualitative indicators of the food wheat
was performed in the laboratory of quality of the Czech
Agricultural University in Prague by the method of the va-
riance analysis. The results statistic significance always
was assessed for grain reception, after grain passing throu-
gh the after — harvest line and for storage in towers of halls.

The year’s quality was characterized by high number of
decrease up to value of 365 except variety MLADKA in
Agro Podlesi Cervené Janovice, where that number was
too low and the variety did not meet the food quality requi-
rement. Similar situation was in Agrometal Mohelno with
the variety ARANKA and this wheat was classified as a
feed variety.

The volume weight was a limiting factor for the variety
introducing into the food quality. Due to the year — class
(in particular by ripening in the terminal phase and grain
drying in the ear) some varieties did not meet that parame-



Podil plnych zrn (PPZ) charakterizuje rozlozeni velikost-
nich kategorii zrna. Tento parametr se ani priichodem zrna
Cistici linkou vyrazné nezménil.

Hmotnost 1 000 semen (HTS) byl vyrovnany. Minimalni-
mu pozadavku HTS 42g vyhovuji téméf vSechny vzorky
(vyjimkou je pouze odrida SULAMIT v Z.0.D. Kacina a
SEPSTRA v Z.A.S. Podchotuci Kfinec).

Primési jsou slozkou rovnéz nezadouci. Vysledky ro¢ni-
ku potvrzuji skutecnost, ze se nové poskliziové linky vy-
znamneé podileji na odstranéni pfimési. Tim byl u vétSiny
vzorki po ¢isténi a expedici pozadavek CSN na podil 6 %
splnén.

Necistoty by se v potravinaiské pSenici v idedlnim pri-
padé nemély vyskytovat viibec. Po priichodu linkou a ¢is-
téni zrna byly zjistény velice dobré vysledky 0,1 — 0,3 %
(limit dle CSN je 0,5 %).

Celkove je mozné ro¢nik charakterizovat jako primérny az
podprimérny.

Poskliziiova uprava zrna, predc¢isténi nebo ¢isténi a t¥i-
déni se projevuje ve vyrazném zlepSeni kvality zrna. Takto
Ize ovlivnit zejména necistoty a ptimeési, Castecné i zvyseni
objemové hmotnosti zrna.

P1i skladovani zrna je nevyznamnéjsi jeho provzdusiio-
vani v celém profilu skladovaciho prostoru. Disledkem
Spatné funkce provzdusinovani je obvykle poristani a tvor-
ba plisné v celé povrchové vrstvé a tim znehodnoceni celé
partie. Vyznamnou roli v tomto problému hraje urovnani
horni Grovné skladovaného zrna, a to jak ve vézovych, tak
i v halovych skladech. Jak potvrdily vysledky naSeho mé-
feni, vystupni rychlost vzduchu se vyrazné méni prave
s touto neurovnanosti zrna (respektive velkym nasypnym
kuZelem zrna v horni Grovni zasobniku).

Prispévek byl zpracovan v ramci feSeni vyzkumného za-
méru MZE 0002703101 Vyzkum novych poznatkti védniho
oboru zemédélské technologie a technika a aplikace inova-
ci oboru do zem&délstvi Ceské republiky.

Kontakt: Ing. Jaroslav Skalicky, CSc.
Ing. Jiii Bradna ml.

Doprava cukrovky z meziskladii do cukrovaru

Restrukturalizace ¢eského cukrovarnictvi probihajici
v poslednich letech podstatné snizila pocet cukrovard
v Ceské republice. Zatimco v roce 1979 bylo v Ceské re-
publice 60 cukrovarti, v roce 1994 40, v roce 2003 jich
bylo uvedeno do provozu pouze 13. Celkova zpracovatel-
ské kapacita cukrovarti v CR je v soutasné dobé asi 43 000
t cukrové fepy denné. Primérny jmenovity vykon na jeden
cukrovar je vice nez 4500 tun fepy za den.

Snizovani poctu cukrovari vedlo k vyznamnému narts-
tu prepravnich vzdalenosti z pole na misto zpracovani. Do-
pravu cukrovky od sklizece do cukrovaru znazoriuje sché-
ma na obrazku 1.

vazt
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ter. Partial increasing of volume weight was achieved by
the grain treatment in the after harvest lines.

Share of full grains characterises deployment of grain
size categories. That parameter did not change even after
the grain passing through the cleaning line.

The 1000 seeds weight was balanced. The minimum de-
mand of 42 g (HTS) have met all the samples (except the
variety SULAMIT in agric. trade cooperative farm Kacina
and variety SEPSTRA in agric. Joint — stock company Pod-
choduci Kfinec).

The year’s results have confirmed a fact the new after —
harvest lines tale important part in the admixtures removal.
This has a significant impact on the standard CSN require-
ment fulfilment, i.e. 6 % share of admixtures level. Ideally,
the impurities should not occur in the food wheat at all.
After the line passing through and grain cleaning there
was found very good results of 0.1 — 0.3 % (limit by the
CSNis 0.5 %).

In total, the year — class can be characterized as standard
and even substandard.

Completely the grain after — harvest treatment, its pre —
cleaning or cleaning and assortment resulted in conside-
rable improvement of grain quality. Through that approach
can be influenced mainly impurities and admixtures, partial-
ly also the grain volume weight increasing.

The most important for the grain storage is its aeration

within the whole profile of the storage space. The aeration
incorrect function consequence usually is sprouting and
would formulation within the whole surface layer and thus
the whole lot depreciation. An important role in that pro-
blem plays the stored grain upper surface levelling in the
both tower and hall storage spaces. As confirmed by re-
sults of our measurements, the air output speed is conside-
rably changed just with that grain irregularity (by large grain
pouring come in container upper level respectively).
This contribution was worked-up in the framework of the
research project MZE0002703101 Research of new
knowledge of scientific branch agricultural technologies
and engineering and the branch innovation application to
the Czech agriculture.

Sugar-beet transport from intermediate storage

The Czech sugar industry re-structuring provided in the
recent years has significantly reduced number of sugar fac-
tories in the Czech Republic. While in 1979 there was in the
Czech Republic 60 sugar factories, in 1994 their number
decreased to 40 and in 2003 only 13 sugar factories were
introduced into operation. Total processing sugar facto-
ries capacity in the Czech Republic today is about 43,000
tons of sugar-beet daily. Average nominal performance per
1 sugar factory is more than 4,500 tons of sugar-beet daily.

The sugar-beet number reduction has lead to significant
growth of transport distances from field to the processing
site. Sugar-beet transport from harvester to the factory is
illustrated by scheme in Fig. 1
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Obr. 1 Schéma technologickych linek odvozu cukrovky
Fig. 1 Scheme of technological lines for sugar beet transport




Podle lokalizace pozemki vici zpracovatelskému zavo-
du se do vzdalenosti asi 10 km uplatiiuje pfima doprava
z pole do cukrovaru, a to vétSinou traktorovymi dopravni-
mi soupravami. V ostatnich pfipadech se vytvaii mezisklad-
ky, ze kterych se pfepravuje cukrovka na naklady zpraco-
vatele (novela vyhlasky ¢. 97/2003 Sb.). Piepravni vzdale-
nosti z meziskladek do cukrovaru, které jesté pied péti lety
dosahovaly priméru kolem 20 km v posledni dobé vyznamné
vzrostly.

Z této skuteCnosti vyplyva i pozadavek na druh doprav-
nich prostredk, které je ucelné k této doprave vyuzit.

Do analyzy moznosti technického zabezpeceni dopravy
z meziskladek do cukrovart byly zahrnuty nakladni auto-
mobily o uzite¢né hmotnosti 8 tun (napt. Liaz MTSP 27) a
automobily o uzitecné hmotnosti 10 tun (napi. Tatra 815
Agro) piepravujici cukrovku sélo nebo s pripojenymi pii-
vésy o uzite¢né hmotnosti 8 popt. 10 tun (tabulka 1) a trak-
torové dopravni soupravy, vytvorené sklapécimi navésy o
uziteéné hmotnosti 10, 15, 20 a 25 tun a traktory
s odpovidajicim jmenovitym vykonem motoru, které maji
pievodovky, umoznujici dosahovat rychlosti 40 km/h (ta-
bulka2).

Vsechny uvazované dopravni prostfedky jsou vybave-
ny nastavky bocnic, které pti objemové hmotnosti cukrov-
ky 740 az 780 kg/m? dovoluji pln€ vyuzit jejich uziteénych
hmotnosti.

V tabulce 1 jsou uvedeny orienta¢ni hodnoty exploatac-
nich, energetickych a ekonomickych ukazatelti ptepravy
cukrovky z meziskladti do cukrovaru nakladnimi automobi-
ly a automobilnimi dopravnimi soupravami, vztazené na 1
km ptepravni vzdalenosti. Pfedpoklada se pieprava po sil-
nici se sklonem vozovky do 3°, kdy svah vyznamné neo-
vliviiuje v tabulkach uvedené ukazatele.

V tabulce 2 jsou stejné ukazatele platné pro traktorové
dopravni soupravy.

Obrazek 2 znazoriiuje rozsah prepravnich vykonnosti,
které 1ze ocekavat pii piepravé na riizné prepravni vzdale-
nosti. Nejvykonnég;jsi jsou ndkladni automobily s uzitecnou
hmotnosti 10 tun, které maji pfipojen piives se stejnou uzi-
tecnou hmotnosti. Stejné vykonné jsou traktorové nave-
sové dopravni soupravy s uzite¢nou hmotnosti 25 tun. Nej-
niz§i vykonnost dosahuji traktory s navésy o uzite¢né hmot-
nostil0 tun.

Tvwr

spotfeby nafty pfipadajici na 1 tunu pfepravené cukrovky
pii riznych ptepravnich vzdalenostech. Nejvhodnéjsi
z hlediska spotfeby nafty je souprava nakladniho automo-
bilu o uzite¢né hmotnosti 10 tun s pfipojenym piivésem o
stejné uzite€né hmotnosti. Témét stejnou spotfebu nafty
maji i traktorové navésové soupravy o uzitecné hmotnosti
15, 20 a 25 tun. Nejvyssi spotfebu na piepravenou tunu
cukrovky ma nakladni automobil o uzitecné hmotnosti 8
tun.
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Depending on the plot location towards the processing
plant the direct transport from field to the factory in distan-
ce to about 10 km mostly performed by the tractor transport
set. In other cases there is provided the intermediate stora-
ge where the sugar-beet is transported from at the expendi-
tures of manufacturer (NV No. 97/2007). The transport
distance from the intermediate storage to the sugar factory
reaching 5 years ago about 20 km in average has recently
significantly increased. On this fact resulted also require-
ment for a type of vehicles utilized purposefully for that
transport.

In the analysis of transport technical provision from the
intermediate storage to sugar factory possibilities were in-
corporated trucks of effective weight 8§ tons (e.g. Liaz MPSP
27) and lorries of effective weight 10 tons (e.g. Tatra 815
Agro) transporting the sugar-beet solo or witch attached
trailers of effective weight 8 — 10 tons and tractor transport
sets consisting of tilting semi-trailers of 10, 15, 20 and 25
tons of effective weight and tractors with appropriate engi-
ne nominal performance fitted with a gear box allowing to
reach a speed of 40 km/t (Tab. 2).

All the considered vehicles are equipped by the side
extensions enabling fully utilization of the effective weight
at the sugar-beet volume mass 740- 780 kg/m?.

In table 1 are presented the orientation values of exploi-
tation, energy and economical indicators of sugar-beet
transport from the intermediate storage to the sugar facto-
ry by the lorries and their transport sets related to the trans-
port distance of 1 km. There is anticipated road transport
with the surface inclination to 3° when the slope does not
affect significantly the indicators listed in the tables.

In Table 2 are identical indicators valid for tractor trans-
port sets.

Fig. 2 illustrates extend of transport distances which can
be expected for transport in various distances. The most
efficient are the lorries of effective weight of 10 tons with
attached trailer of identical effective weight. The same effi-
ciency has the tractor-trailer transport sets of effective
weight 25 tons. The lowest efficiency have reached trac-
tors with trailers of effective weight 10 tons.

In Fig. 3 are presented the highest and lowest values of
diesel consumption per 1 ton of transported sugar-beet at
different transport distances. The most suitable from As-
pect of diesel consumption is a set of lorry of effective
weight 10 tons with attached trailer of identical weight. Al-
most the same of diesel consumption also have the tractor-
trailer sets of effective weight 15,20 and 25 tons. The highest
consumption per transported 1 ton of sugar-beet has the
lorry of effective weight 8 t.

Similar situation also is with sets evaluation from a view
of direct spent costs for 1 ton of sugar beet. In that case the
most suitable are the lorry transport sets of total effective
weight 25 tons. The most expensive is the lorry solo trans-
port (Fig.4).
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Tab. 1 Orientacni hodnoty exploatacnich, energetickych a ekonomickych ukazatelii prepravy
cukrovky z meziskladu do cukrovaru ndkladnimi automobily a automobilnimidopravnimi

soupravami vztazené na prepravni vzdalenost 1 km pri jizdé na silnici, po roviné)

Nakladni
Ukazatel Jednotka Nakladni automobil | Nékladni | Nakladni
automobil |a pfipojné | automobil | automobil
vozidlo a piipojné
vozidlo
8000 + 10 000 +

Uzite¢nd hmotnost kg 8 000 8 000 10 000 10 000
Provozni hmotnost kg 7 800 10 500 8500 11 500
Jmenovity vykon motoru kW 156 156 206 206
Potiebny vykon motoru:
- pHi jizd& bez nakladu V kW 22,6 30,4 24,6 333
- pHi jizd& s nakladem ? kW 41,6 69,7 48,7 82,9
Hodinova spotieba:
- pii jizde€ bez nakladu I/h 13,5 15,8 15,8 18,5
- pti jizd€ s nakladem /h 18,5 242 22,5 29,5
- za dopravni cyklus I/h 16,2 20,2 19,3 24,3
Spotieba nafty na jednotku hmotnosti
ptepravené cukrovky 11t 0,090 0,053 0,080 0,051
Piimé néaklady na jednotku hmotnosti
prepravené cukrovky * K&/t 5,60 3,20 5,90 3,40
Jednotkové potieba prace h/t 0,005 0,003 0,004 0,002

Pozn.: 1) rychlost 50 km/h; 2) rychlost 45 km/h; 3) bez zapocitani zisku dopravce

Tab.1 Orientation values of exploitation, energy and economical indicators of sugar-beet
transport from intermediate storage to the sugar factory by lorries and their transport
sets related to 1 km of transport distance at road travel, plain terrain)

Lorry Lorry +
Indicator Unit Lorry +attached | Lorry attached
vehicle vehicle
8000 + 10 000 +
Effective weight kg 8 000 8 000 10 000 10 000
Operational weight kg 7 800 10 500 8500 11 500
Engine nominal performance kW 156 156 206 206
Engine required performance:
- without loading" kW 22,6 30,4 24,6 33,3
- with loading” kW 41,6 69,7 48,7 82,9
Hourly consumption:
- without loading I/h 13,5 15,8 15,8 18,5
- with loading 1/h 18,5 242 22,5 29,5
- within transport cycle 1/h 16,2 20,2 19,3 243
Diesel consumption per transported sugar-
beet weight unit 1/t 0,090 0,053 0,080 0,051
Direct costs per transported sugar-beet weight
unit” CZK/t 5,60 3,20 5,90 3,40
Labour unit demand h/t 0,005 0,003 0,004 0,002

Notice: 1) speed 50 km/h; 2) speed 45 km/h; 3) without forwarder profit calculation
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Tab. 2 Exploatacni, energetické a ekonomické ukazatele prepravy cukrovky z meziskladii do
cukrovaru traktorovymi dopravnimi soupravami vztazené na prepravni vzddlenost
1 km pri jizdé na silnici po roviné

Ukazatel Jednotka Traktorové dopravni soupravy
UZite¢na hmotnost kg 10 000 15 000 20 000 25 000
Jmenovity vykon motoru traktoru kW 70 110 152 192
Spotieba nafty na jednotku hmotnosti 1t 0,063 0,060 0,059 0,059
prepravené cukrovky
Pfimé naklady na jednotku hmotnosti K&t 4,20 4,10 4,10 3,50
cukrovky
Jednotkova potieba prace h/t 0,006 0,004 0,003 0,002

Tab.2 Exploitational, energy and economical indicators of sugar-beet transport from
intermediate storage to the sugar factory by tractor transport sets related to
transport distance of 1 km at road travel, plain terrain

Indicator Unit Tractor transport sets
Effective weight kg 10 000 15 000 20 000 25000
Tractor engine nominal performance kW 70 110 152 192
Diesel consumption per sugar-beet 1t 0,063 0,060 0,059 0,059
weight unit
Direct costs per sugar-beet weight CZK/t 4,20 4,10 4,10 3,50
unit
Labour unit demand h/t 0,006 0,004 0,003 0,002
120
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Obr. 2 Rozsah dosahovanych vykonnosti dopravnich prostiedkii a souprav pri dopravée
cukrovky z meziskladii do cukrovaru

Fig. 2 Extension of reached vehicles and transport sets performance used for sugar-beet transport
from intermediate storage to sugar factory
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Obr. 4 Rozsah dosahovanych primych ndakladii na prepravu tuny cukrovky z meziskladii do cukrovarii
v zavislosti na prepravni vzdalenosti

Fig. 4 Extension of reached direct costs per transport of 1 ton of sugar - beet from intermediate storage
to sugar factory in dependence on transport
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Podobna situace je i pfi hodnoceni souprav z hlediska
pfimych nakladt vynaloZenych na pfepravu tuny cukrov-
ky. V tomto pfipadé¢ jsou nejvhodnéjsi automobilové do-
pravni soupravy o celkové uzite¢né hmotnosti 25 tun. Jako
nejdrazsi se ukazala byt doprava s6lo ndkladnimi automo-
bily (obr. 4).

Z provedené analyzy vyplyva, Ze nejvhodnéjsimi doprav-
nimi prostiedky jak z hlediska dosahované prepravni vy-
konnosti, tak z hlediska spotfeby nafty a ptimych nakladi
vynaloZenych na tunu pfepravené cukrovky jsou dopravni
soupravy vytvorené nakladnim automobilem a pfipojnym
vozidlem o celkové uzite¢né hmotnosti 16 a 20 tun a trakto-
rové dopravni soupravy o uzite¢né hmotnosti 20 a 25 tun.
Nejnevhodné;jsi je pak dopravovat cukrovku sélo naklad-
nimi automobily nebo traktorovymi dopravnimi souprava-
mi o uzitecné hmotnosti do 10 tun.

Udaje presentované v tomto piispévku byly ziskany
v ramci feseni projektu 1G46038 Technika a technologické
systémy péstovani cukrovky pro trvale udrzitelné zemédel-
stvi (nositel MZLU).

Kontakt: Ing. Otakar Syrovy, CSc.
Ing. Jaroslav Skalicky, CSc.
Ing. Jiii Bradna ml.

SniZeni spotieby energie a primych nakladii
spravnym vytvarenim pracovnich dopravnich
souprav

Zakladni podminky pro sestavovani pracovnich souprav
vytvareji vyrobei zemedélské techniky unifikaci pro spojo-
vani souprav a ptenos energie k aktivnim pracovnim orga-
nim.

Sestavit efektivni pracovni soupravu je vsak ukol pro
uZivatele. Ten ma v rukou kli¢ k vyznamnym usporam ¢asu,
pohonnych hmot i finanénich prostfedk. Pii sestavovani
a provozu souprav se pouzivaji rizna optimaliza¢ni hledis-
ka nebo jejich kombinace (tab. 1).

Pracovni nebo dopravni soupravu vytvaii energeticky
prostiedek s pracovnim strojem nebo pfipojnym vozidlem.
Souprava musi byt schopna plnit ukoly, které jsou na ni
kladeny jak z hlediska agrotechnickych a zootechnickych
pozadavkd, tak i z hlediska bezpe¢nosti prace, dopravnich
predpist, ekologickych aspektli apod.

Zakladni parametry, které urcuji energeticky prostiedek
(traktor, taha¢, nakladni automobil) do soupravy
s pracovnim strojem nebo piipojnym vozidlem jsou:
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From the extended analysis resulted that the most sui-
table vehicle (from the point of view of diesel fuel con-
sumption and direct costs on 1 ton transported sugar beet)
are the transport sets consisting of a lorry and attached
vehicle of total effective weight 16 and 25 tons. Neverthe-
less, the most suitable then is to transport the sugar-beet
with solo lorry or tractor transport sets of effective weight
to 10 tons.

The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.

Results presented in this contribution were obtained wi-
thin solution of the research project 1 G46038 Mechanizati-
on and technological systems for sugar - beet growing for
sustainable agriculture (MZLU bearer).

Reduction of energy consumption and direct
costs by correct creation of working transport
sets

The basic conditions for working sets arrangement crea-
te the agricultural engineering producers by unification for
the sets attachment and energy transmission to active wor-
king organs.

To arrange an effective working set is a task for users.
They have in hand a key to important time saving, fuels
and financial means. In the sets arrangement and operation
are used different optimization aspects or their combinati-
on (Tab.1).

Working of transport sets are created by the energy mean
with machine or attached vehicle. The set must be able to
fulfil the tasks resulting from aspect of agro-technical and
zoo-technical requirements and also labour security, trans-
port instructions, ecological aspects etc.

The basic parameters for energy means determination
(tractor, lorry, truck) in set with the working machine or
attached vehicle are:



Tab. 1 Hlediska pro optimdlni sestavovani souprav

Tab. 1 Aspects of optimal sets arrangement

Hledisko / Aspect Ucel / Purpose
Ekonomické / Economical Snizovani provoznich nakladl / Reduction of operation costs
Energetické / Energy Snizovani spotfeby energie / Reduction of energy consumption

Ekologické / Ecological

Omezovani negativnich dopadu na zivotni a pracovni prostredi
Reduction of negative impacts on living and working environment

Technologické / Technological

Minimalni spotieba zivé prace, maximalni vykonnost, minimalizace
kvalitativnich a kvantitativnich ztrat / Minimum need of live work,
maximum performance, minimization of qualitative and quantitative

- technické (jmenovity vykon motoru, pohotovostni
hmotnost, druh zavésného zatizeni a jeho umisténi,
nejvyssi dovolené zatizeni, rozsah pracovnich rych-
losti, otacky vyvodového hiidele,rozchod kol, Sitka
pneumatik apod.),

- provozni (svahova dostupnost, mérna spotieba,
kontaktni tlak na ptidu apod.),

- ekonomické (jednotkové ptimé naklady na hodinu
provozniho nasazent).

Jmenovity vykon motoru musi pokryt pozadovany vy-
kon na zavésném zafizeni, na vyvodovém htideli popf. na
hydraulickém zafizeni traktoru a mit jesté rezervu na pieko-
nani okamzitych odport.

P =k (P,+P,+P +P) [kW]

kde: P, = Jjmenovity vykon motoru traktoru [kW]

k_= soucinitel rezervy vykonu

P = tahovy vykon [kW]

P , = vykon odebirany na vyvodovém hiideli [kW]

P.= vykon odebirany na hydraulickém zafizeni trak-

toru [kW]

P = ztratove vykony (ptevodovym Gistrojim proklu
zem, odporem valeni, svahem, odporem vzdu-
chu) [kW]

Potfebnou rezervu vykonu vyjadiuje soucinitel rezervy
vykonu (k ).

Podle provedenych méfeni 1ze doporucit hodnoty soucini-
tele k_ uvedené v tab.2.

Na provozni hmotnosti energetického prostiedku zavisi
jednak nejvyssi mozna hmotnost ptipojeného stroje vzhle-
dem k bezpecnému pohybu soupravy, jednak velikost trakc-
nich sil, které mize energeticky prostredek v riznych pod-
minkach dosahnout.

Mezi jmenovitym vykonem motoru a provozni hmotnosti
existuje vzajemny vztah vyjadfeny rovnicemi:

- pro traktory s pohonem kol zadni napravy (4K2)

m, =214,0.P, 0.78 [kg]
- pro traktory s pohonem vSech kol (4K4)
m =122,6. Pjo’” [kg]

kde: m = provozni hmotnost traktoru [kg]
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- technical (motor nominal output ready weight, type
of suspending device and its location, highest al
lowed loading, working speed range, PTO revoluti
ons, wheel spacing, tyres width etc.).),

- operational (slope ceiling, specific consumption,
contact pressure on land etc.),

- economical (unit direct cost per 1 hour of operati
on).

The motor nominal output must cover the requested per-
formance on suspending device, PTO-shaft or hydraulic
equipment of tractor and to have a reserve for instantane-
ous resistance overcoming.

The motor requested output in regular curve is given by
the relationship:

Pj = kr (Pt + th + Phy + P7) [kW]

where: P, = tractor motor nominal output [kW]
k_= coefficient of output reserve
P, = traction output [kW]
P . = output on PTO-shaft [kW]
P, = output on tractor hydraulic equipment [kW]
P_=loss output (transmission mechanism, slipping,
rolling resistance, slope, air resistance)[kW]
The output necessary reserve is given by the output reser-
ve coefficient (k ).
According to realized measurements can be recommended
the coefficient k_values presented in Tab.2.

On the operational weight depends the highest possible
weight of attached machine with regard to the set safety
motion and size of the traction forces which can the energy
mean reach in various conditions.

Between the motor nominal output and operational weight
exists mutual relationship given by the equations:

- fortractors with rear driving axle (4K2)

m,=214,0.P*" [kg]

- fortractors with 4x4 driving (4K4)

m =122,6. P [kg]

where: m, = tractor operational weight [kg]
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Tab. 2 Doporucené hodnoty soucinitele rezervy vykonu (k)
Tab. 2 Recommended values of output reserve coefficient (k)

transport

Druh prace Priklad operaci Soucinitel rezervy vykonu k;
Type of work Operation examples Output resource coefficient k;
Lehka Smykovani, vlaceni, seti univerzalnim a piesnym secim

Light strojem, ochrana rostlin, hnojeni pramyslovymi hnojivy,

seceni picnin rota¢nimi Zacimi stroji, doprava po silnici
Harrowing, seeding with universal and precise drilling
machine, plant protection, fertilization with mineral
fertilizers, fodder mowing by rotary mowersa, road

nad/over 0,85

Stredné tézka

Kypreni, seti seci kombinaci, sklizen picnin sklizeci

manure application

Medium fezaCkou, sbéracim navésem, sklizen zrnin sklizeci nad/over 0,8 - 0,85
mlati¢kou, doprava po polni cesté a strnisti
Loosening, seeding combination, harvesting with cutting
harvester, pick-up trailer, grain harvesting with combine
harvester, field road and stubble transport
Tézka Orba, hluboké kypfeni, sklizen okopanin, hnojeni nad/over 0,75 - 0,80
Heavy statkovymi hnojivy

Tillage, need loosening, root-crops harvesting, farmyard

Vedle provozni hmotnosti ovliviiuje trakéni vlastnosti trak-
ptipojeni strojti a vozidel, druh a stav pneumatik.

Pro kazdy konkrétni traktor nebo obecné pro traktory
uréitého druhu (standardni s pohonem jedné nebo obou
naprav, horské, vini¢ni apod.) a daném jmenovitém vykonu
motoru lze stanovit pro ur¢ené podminky (druh povrchu,
popt. jeho vlhkost, svah) nejvyssi tahovou silu (F ), po-
piipadé tahové sily dosahované s ohledem na zvoleny pro-
kluz hnacich kol (F ).

Jako priklad je na obrazku 1 znazornéna zavislost nejvy-
Se dosazitelné tahové sily (F ) a tahové sily dosahované
pfi 20 % prokluzu hnacich kol (F ) v zavislosti na jmenovi-
tém vykonu traktoru s pohonem kol jedné napravy (4K2)
nebo obou naprav (4K4) pfi jizd€ na strnisti po picninach a
naroving. Zvoleny prokluz 20 % na strnisti po sklizni pic-
nin je pro tyto podminky limitnim prokluzem. Pfi vy$§im
prokluzu dochazi k trvalému poskozeni drnu.

Z hlediska bezpecnosti jizdy dopravnich souprav uréuje
vyhlaska ministerstva dopravy ¢. 244/1999 Sb. nejvyssi oka-
mzitou hmotnost pfipojného vozidla (pfivésu nebo nave-
su) na 2,5 nasobek okamzité hmotnosti energetického pro-
sttedku u souprav s nejvyssi konstrukéni rychlosti do
40 km/h. To vyrazné omezuje vytvareni dopravnich sou-
prav a posouva energetické prostfedky u téchto souprav
k vy$8im vykonovym tfidam, i kdyz to je z ekonomického i
energetického hlediska nevyhodné (viz obrazek 4).

Dalsi omezujici podminkou pro tvorbu souprav je poza-
davek na fiditelnost soupravy dany odst. 3 par. 81 vyhlas-
ky ministerstva dopravy ¢. 102/1995 Sb., ktery urcuje mini-
malni hmotnost pfipadajici na fizenou napravu. Ta nesmi
byt mensinez 25 % okamzité hmotnosti traktoru. Pfipousti
se v8ak niZs§i podil této hmotnosti po namontovani pracov-
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Besides operational weight the tractor traction proper-
ties are influenced by its dislocation on axles, centre of
gravity position and point of machines a vehicles at-
tachment, tyres type and state.

For every concrete tractor or generally for tractors of
certain type (standard with one or both axles driving, moun-
tain, viticulture etc.) and given motor nominal output can
be determined for certain conditions (surface or its moistu-
re, slope) the highest traction force (F__ ), or traction for-
ces reached with regard to chosen slipping of driving whe-
els (F,).

As an example is illustrated in Fig.1 dependence of the
highest reached traction force (F_, ) and traction force rea-
ched at 20 % slipping of driving wheels (F ;) in dependence
on tractor nominal output with one axle driving (4K2) or
both axles (4K4) on travel along stubble and flat surface.
The chosen slipping of 20 % on stubble after fodder har-
vest is a limiting for these conditions. At higher slipping
the durable turf damage occurs.

From the view of transport set travel safety the decree of
the Ministry of Transport No. 244/1999 is specifying the
highest instantaneous weight of attached vehicle (trailer or
semi-trailer) at 2,5 multiple of instantaneous weight of ener-
gy mean for sets with highest construction speed to 40 km/
h. This is considerably limiting generation of transport sets
and classifies the energy means of these sets in higher
output classes even it is disadvantageous from economi-
cal and energy aspects (see Fig. 4).

Other limiting condition for sets creation is a demand for
set steering ability given by the decree of the Ministry of
Transport No. 102/1995 specifying minimum weight loa-
ding the steering axle this should not be less than 25 % of
instantaneous tractor weight. Nevertheless permitted is



Obr.1 Zavislost nejvyssi tahove sily (F, ) a tahové sily pri prokluzu &= 20 %
na jmenovitém vykonu motoru traktoru (Pe) na strnisti po sklizni picnin
u kolovych traktorii s jednou (4K2) a dvemi (4K4) pohanénymi napravami

Fig.1 Dependence of highest traction force (F, ) and traction force of slipping &= 20 % on
tractor motor nominal output (P ) on stubble after fodder harvest for 4K2 and 4K4 tractors

nich nafadi nebo nakladnich plo$in pfi souc¢asném snizeni
pracovni rychlosti do 15 km/h. Pak u traktorti s okamzitou
hmotnosti do 3,2 t miize byt tento podil 20 %, u traktort
s okamzitou hmotnosti nad 4,4 t 18 %. Toto opatfeni ma
zarucit bezpecnou jizdu za kazdych podminek i na svazich.
Zatimco na roving tato omezujici podminka podstatné neo-
vliviluje tvorbu soupravy, protoZe tahové sily stanovené
na jejim zakladé (F,_ ) jsou obvykle vyznamné vySsi neZ
nejvyssi dosazitelné tahové dily vychazejici z trakénich
vlastnosti traktoru (F__ ) ve stejnych podminkach, na vys-
Sich svazich (nad 12°) je podminka zajisténé fiditelnosti trak-
toru pro tvorbu soupravy ¢asto rozhodujici.

Z obrazku 2 je zfejmé, jak svazitost pozemku ovliviiuje
velikost nejvyssi tahové sily, kterou je mozno dosahnout
pti dodrzeni pozadavku na dostatecné zatizeni fizené na-
pravy (F ). Ptiklad na obrazku plati pro jizdu na strnisti po
picninach a pro zobecnéné rozmérové parametry traktoru a
minky Ize stanovit velikost mezni tahové sily (F_ ). Na
svazich, kde velikost tahové sily (F)) je vétSi nez sila mezni
(F,,..)> by pracovni nebo dopravni soupravy nemély pra-
covat.

Kromeé fiditelnosti traktoru ovliviiuje svahovou dostup-
nost soupravy i stabilita jednotlivych stroji v soupravé
svahu. Stabilita je poruSena tehdy, kdyz dojde k pteruseni
styku alespon jednoho kola s podlozkou. Svahova dostup-
nost energetického prostredku, ptipojného vozidla nebo
pracovniho stroje se obvykle uréuje na zakladé experimen-
taln¢ zjisténé statické stability. Zjistény thel, pfi kterém
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lower share of that weight after the working organs or loa-
ding platform fitting at the working speed reduction to 15
km/h. Then this share can be 20 % for tractors with instan-
taneous weight to 3,2 t and 18 % for tractors with the in-
stantaneous weight over 4,4 t. This measure would guaran-
tee a safety travel under various conditions even on the
slopped sites. While on the flat surface this limiting condi-
tion does not affect the set creation because the traction
forces given at its basis (F ) usually are significantly
higher than the highest achieved traction forces based on
the tractor traction properties (F,_ ) under identical condi-
tions, for higher slopes (above 12°) the condition is provi-
ded tractor steering ability for set creation is often crucial.

From Fig. 2 is evident how the plot inclination influences
the highest traction force which can be achieve with the
requirement maintenance for sufficient loading of steering
axle (F_ ). Anexample in the figure is valid for travel on the
stubble after fodder and for general dimensional tractor
parameters and its centre of gravity position. For each spe-
cific tractor and travel conditions can be determined the
limiting traction force (F_ ). On the slopes where the trac-
tion force (F) is higher than the limiting force (F,_ ) the
transport sets should not operate.

Besides the tractor steering ability also individual machi-
nes stability in set given by their dimensions, centre of
gravity position and travel style affects the slope ceiling.
The stability is disobeyed in case when the contact at least
one wheel with surface is interrupted. The energy mean
slope ceiling, attached vehicle or working machine is usu-
ally determined on basis of the experimentally found stea-

tmax
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Obr. 2 Vliv svahu na velikost nejvys$si tahové sily (F, ), kterou je mozZno vyvinout na zavésném
zarizeni traktoru pri dodrZeni poZadavku na zatiZeni Fizené ndpravy

Fig. 2 Effect of slope on the highest traction force (F, ) which can be developed on the tractor
suspension device at compliance of requirement for steering axle loading

dojde k poruseni styku kola s podlozkou, upraveny souci-
nitelem bezpecnosti ur¢uje svahovou dostupnost. Svaho-
vou dostupnost soupravy z tohoto hlediska urcuje stroj

Pro urceni terénni svahové dostupnosti souprav i jed-
notlivych stroji byla vypracovana norma CSN 0170 ,,Sta-
noveni svahové dostupnosti®, ktera stanovuje svahovou
dostupnost jako: ,,Nejvétsi dovoleny tihel svahu pro jizdu
zemedélského vozidla samostatného nebo v souprave pfi
danych podminkach (rychlosti, stavu povrhu); je mezi odol-
nosti proti skluzu, odolnosti proti pfevrzeni a funkéni zpa-
sobilosti soucasti vozidel na svahu pfi respektovani miry
bezpecnosti®.

Z energetického hlediska by dopravni prostiedek, pra-
covni stroj nebo zafizeni mély byt pfipojeny k takovému
energetickému prostiedku, jehoz motor pfi pracovnim na-
sazeni soupravy bude vétSinou pracovat v oblasti, kde do-

s

v

né spotieby 1ze nejlépe zjistit z uplné charakteristiky moto-
ru.

Pro kazdé pripojné vozidlo a podminky, ve kterych bude
pracovat stroj nebo zafizeni, lze urcit, ktery energeticky
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dy stability. The found angle in which caused the wheel
contact interruption with surface, adapted by the safety
coefficient determines the slope ceiling. The slope ceiling
of the set is determined by machine with lowest value.

To determine the terrain slope ceiling of the sets and
individual machines the standard CSN 0170 Slope ceiling
determination was worked-up, specifying as “The highest
permitted angle of the slope for travel of single agricultural
vehicle or the set under given conditions (speed , surface
quality); it is a limit of slipping resistance, resistance aga-
inst overturn and functional ability of vehicles on the slope
when the safety measure is respected.*

From energy aspect would be the transport mean, wor-
king machine or device attached to such energy mean equip-
ped by motor operating during working process in the ran-
ge where is achieving to the lowest specific consumption,
i.e. at a high degree of motor nominal output and torque
utilization. The entire motor characteristic gives the lowest
specific consumption under certain conditions.

For every attached vehicle and machine or device wor-
king conditions can be determined what energy mean is
not suitable from economical point of view. Economical su-
itability is usually evaluated by the unit direct costs, i.e.
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Obr. 3 Vyse jednotkovych primych nakladit na prepravu tuny materialu (JNP) v zavislosti na pouzi-
tém traktoru s pohonem vsech kol charakterizovanym jmenovitym vykonem jeho motoru
s navesem o uzitecné hmotnosti 16 tun pri jejim plném vyuziti (jizda po silnici)

Fig. 3 Unit direct costs for transport of 1 ton material (NP ) in dependence on used tractor (4K4)
characterized by its motor nominal output with semi-trailer of effective mass 16 tons at its full

utilization (road transport)

prostfedek je pro néj z ekonomického hlediska nejvyhod-
néjsi. Ekonomicka vhodnost se obvykle posuzuje podle
jednotkovych pfimych nakladd, tj. ndkladd vynalozenych
na jednotku, ktera charakterizuje mnozstvi provedené pra-
ce (K¢/ha, K¢&/tkm, K¢/t apod.).

Pro nazornost je na obrazku 3 uvedena jako piiklad za-
vislost ptfimych nakladti vynaloZenych na ptepravu 1 tuny
materialu (jNPt) navésem o uzite¢né hmotnosti 16 tun, kte-
ry v soupravé s traktorem s pohonem vsech kol prepravu-
je l6tunovy naklad po silnici na pfepravni vzdalenost 1 a 3
km na jmenovitém vykonu motoru traktoru (P ).

Z obrazku je zfejmé, Ze pro tento navés v danych pod-
minkach je nejvhodnéjsi traktor o jmenovitém vykonu mo-
toru 80 kW, a to at’ je pfepravni vzdalenost 1 nebo 3 km.
Traktor o jmenovitém vykonu motoru niz§im nez je 80 kW
neumoziuje dosahovat nejvyssi konstrukéni rychlosti sou-
pravy, a prepravni rychlost a tim i pfepravni vykonnost je
tedy niz8i. Naproti tomu traktory o vy$§im jmenovitém vy-
konu motoru vykazuji ptebytek vykonu motoru, ktery ne-
muze byt vzhledem ke konstrukéni rychlosti soupravy vy-
uzit.

Ne vzdy je vSak mozZno vytvofit soupravu s energetickym
prostiedkem, ktery je z ekonomického hlediska optimalni.
Takovato souprava nemusi vyhovovat z jinych hledisek,
jako jsou napt. fiditelnost soupravy, trakéni vlastnosti ener-
getického prostiedku, predepsany pomér hmotnosti ener-
getického prostiedku a piipojného vozidla a pod.

Takovato situace je uvedena na obrazku 4, kdy vyse uve-
dena souprava se pohybuje na strni$ti po picninach.
Z ekonomického hlediska je nejvhodnéjsi traktor se jme-
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costs spent per unit characterizing amount of realized work
(CZK/ha, CZK/tkm, CZK /t etc.)

In Fig. 3 is presented as an example the dependence of
direct costs spent per transport of 1 ton (jNPt) by semi-
trailer of effective mass 16 tons transporting in set with
tractor (4K4) the 160 tons loading on the road in distance of
1 and 3 km on the tractor nominal output (P ).

From the Figure is evident, that for this semi-trailer and
under given conditions the most suitable is a tractor of
nominal output 80 kW in transport distance either 1 or 3 km.
The tractor with motor nominal output lower than 80 kW
does not allow to reach the highest construction speed
and. Transport speed and thus also the transport perfor-
mance is lower. In contrary the tractors of motor higher
nominal output have shown of the motor output surplus,
which can not be utilized with regard to the set constructi-
on speed.

It is not possible to create always the set with energy
mean, which is optimal from economical point of view. Such
set may not be in accordance with other aspects as far
example the set steering ability, energy mean traction pro-
perties, determined ratio of energy mean mass and attached
vehicle etc.

Such situation is demonstrated in Fig. 4, where the above
described set are moving on the stubble after fodder crops.
The most suitable from economical point of view is a tractor
with motor nominal output of 100 kW but having not a
sufficient instantaneous mass to meet conditions of the
decree No. 244/1999. Therefore the semi-trailer of effective
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Obr. 4 Zavislost primych nakladit vynaloZenych na prepravu 1 tuny materidalu (JNP ) navésem o
uzitecné hmotnosti 16 tun v soupravé s traktorem s pohonem vsech kol na jmenovitém vyko-
nu motoru traktoru (hmotnost nakladu 16 tun, jizda na roviné po strnisti)

Fig. 4 Dependence of direct costs spent per 1 ton material transport (JNP ) by semi-trailer of effecti-
ve mass 16 tons in a set with tractor (4K4) on tractor motor nominal output (mass of load

16 tons, travel on flat stubble surface)

novitym vykonem motoru 100 kW, ktery vSak nema dosta-
tecnou okamzitou hmotnost, aby byly splnény podminky
vyhlasky €. 244/1999 Sb. Proto navés o uzitecné hmotnosti
16 tun, prepravujici 16tunovy naklad po strnisti, musi byt
pfipojen k traktoru o jmenovitém vykonu motoru nejméné
145 kW, i kdyz jednotkové naklady na piepravu (jNPt) jsou
0 5 K¢ vyssi.

Efektivnost prace soupravy mize ptizniveé ovlivnit i sprav-
né pfipojeni vozidla nebo stroje k energetickému prostied-
ku. Tak napt. u pfipojeni stroje k tfibodovému zavésu trak-
toru mize byt pfi optimalnim nastaveni tahel zavésu snize-
na potieba tahové sily a tim i spotieba nafty. Nékteré pra-
meny uvadéji, ze pti spravném sefizeni tdhel je mozné, ze-
jména u energeticky naro¢nych praci, dosdhnout az 10 %
usporu nafty.

Vyrobcei zemédélské techniky a piipojnych vozidel pro
zemédélstvi obvykle u svych vyrobkii uvadéji energetické
prostfedky o ur¢itém rozsahu jmenovitého vykonu motoru,
které jsou vhodné do soupravy s jejich vyrobkem. Na uzi-
vateli pak je, aby pro své podminky zvolil optimélni varian-
tu.

Vysledky, prezentované v piispévku, byly ziskany pfi fe-
Seni vyzkumného projektu QF4080 Vyvoj energeticky méné
naro¢nych technologii rostlinné vyroby.

Kontakt: Ing. Otakar Syrovy, CSc.
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mass 16 tons transporting the 16tons load over stubble
must be attached to tractor of motor nominal output at least
145 kW despite the unit transport costs (J.NP[) are by 5 CZK
higher.

The set work effectiveness can favourably influence also
the correct vehicle or machine attachment to energy me-
ans. For example in the machine attachment to the 3-point
tractor suspension the need of traction force can be redu-
ced at optimum suspension the need of optimum suspensi-
on drawbars adjustment at thus also diesel consumption.
Some resources present that at correct drawbars adjust-
ment is possible particularly in heavy-duty operations to
reach the diesel fuel savings up to 10 %.

The farm mechanization and attached vehicles manufactu-
rers usually give the energy means of their production with
certain range of motor nominal output suitable for sets with
their product. The optimal variant choice depends then on
the user decision.

Results presented in this contribution were obtained du-
ring solution of the research project QF4080 Development
of crop production technologies with less energy consump-
tion.



Méreni podtlaku v dojici soupravé pri dojeni
vysokouzitkovych dojnic

Jak vyplyva ze statistickych tdajti, doslo od roku 1989
ve srovnani s rokem 2005 v chovu dojnic k vyznamnym
zménam. Pocet dojenych krav za toto obdobi klesl z 1 247
000 na 573 000 kust, pficemz primérna uzitkovost dojnic
vzrostlaz 3 982 1na 6 420 1. U krav zafazenych do kontroly
uzitkovosti byla v roce 2006 dosazena primeérna uzitkovost
jiz7 1551, pricemz Spickové dojnice jiz dosahovaly primeér-
nou uzitkovost pres 20 000 1. U takovych krav mtize dosa-
hovat Spickovy pritok mléka pfi dojeni pres 10 I/min. Na
takové pratoky musi byt i patficné dimenzované dojici zafi-
zeni. Obecné lze konstatovat, ze vyrabéna dojici zafizeni
musi spliiovat podminky stanovené v mezinarodni normeé
CSN IS0 5707 ,,Dojici zaiizeni — Konstrukce a provedeni,
kter plati v CR od &ervna 1999. Nicméné podminky nasta-
vené v této norme odpovidaji dobé, ve které norma vznika-
la, tj. dobé pied vice nez 15 roky. Model vysokoproduk¢-
nich stad zde predpokladal primérmy $pickovy pritok mlé-
ka 5 1/min na kravu. I kdyz vyrobci dojicich zafizeni reaguji
na zmény v uzitkovosti dojnic pruznéji, provedli jsme jak
laboratorni, tak i provozni méteni podtlakovych pomért
v dojici souprave v zavislosti na prutoku vody, resp. mlé-
ka. Na obr. 1 je vidét rozdil mezi hodnotami praimérné hod-
noty podtlaku v podstrukové komote za celou dobu pulzu
v zavislosti na prutoku méteného média. Méteni byla pro-
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Vacuum measuring in milking set at high-yield
dairy cows milking

As resulted from the statistical data the dairy cows bree-
ding has changed significantly when comparing the years
1989 and 2005. Number of dairy cows within that period
was cut from 1247 000 to 573 000 while average milk yield
has increased from 3982 1 to 6420 1. The cows included into
the milk yield control have reached in 2006 the average
yield of 7155 1 while the best cows have reached over 20 000
1 of average milk yield; the peak milk flow rate of these cows
canreach over 10 1. min"' during milking. For such flow rate
must be adapted the milking apparatus dimensions. Gene-
rally, the milking equipment has to fulfil conditions determi-
ned in the international standard CSN ISO 5707 “Milking
equipment — Construction and design”, being in force in
the Czech Republic since June 1999. Nevertheless, conditi-
ons adjusted in that standard correspond with a time of its
formulation, i.e. more than 15 years ago. The high - produ-
ctive herd model there anticipated an average top milk flow-
rate of 5 I/min/cow. Even the milking equipment producers
response more flexibly on the dairy cows milk yield we have
conducted both laboratory and operational measuring of
the vacuum level in the milking set depending on water
flow-rate and milk, respectively. In Fig.1 is evident differen-
ce between the vacuum average value in the liner chamber
within the whole pulse time in dependence on the measu-

44

I
)
L

I
o

w
[e2)

w
]

w
g

Podtlak [kPa)/Vacuum [kPa]

w
N

w
o

Pratok [I/min])/ Flow-rate [I/min]

3 4 5 6

¢ Laboratorni méfeni/Laboratory measuring
Dojnice €. 581/cow ? 581
+ Dojnice ¢. 400/cow ? 400

——Polynomicky (Dojnice ¢.440/cow ? 440)

——Polynomicky (Dojnice ¢. 216/cow ? 216)

= Polynomicky (Laboratorni méfeni/Laboratory measuring) —— Polynomicky (Dojnice ¢. 805/cow ? 805)

—— Polynomicky (Dojnice ¢. 400/cow ? 400)

= Dojnice ¢. 805/cow ? 805
x Dojnice ¢.440/cow ? 440
- Dojnice €. 216/cow ? 216

Polynomicky (Dojnice ¢. 581/cow ? 581)

Obr. 1 Zavislost prumérné hodnoty podtlaku za celou dobu pulzu (T) v podstrukové komore na velikosti
priitoku média pri laboratornim a provoznim méreni na identické dojici soupravé a shodé nasta-

venych parametrech dojiciho stroje

Obr. 1 Dependence of vacuum average value within the whole pulse time (T) in the line chamber on the
medium flow-rate at laboratory and operational measuring in the identical milking set and iden-
tically adjusted parameters of milking machine



vadéna na identické dojici souprave a stejné nastaveném
provoznim podtlaku. Jak je zfejmé z téchto grafti, jsou hod-
noty primérného podtlaku v podstrukové komote pii pro-
voznim méfeni jiz od prutoku 1,5 I/min zjevné nizsi a pfi
prutoku 5 I/min jiz tento rozdil €ini pres 4 kPa.

Prilisné snizeni podtlaku v podstrukové komofte pii doje-
ni prodluzuje dobu dojeni, zptisobuje ¢astéjsi spadavani
dojicich souprav a zhorSuje vydojenost, coz nasledné miize
negativné ovlivnit i zdravotni stav mlééné zlazy. V normée
CSN IS0 5707 ,,Dojici zatizeni - Konstrukce a provedeni® je
konstatovano, Ze uréujicim poZadavkem pro nastaveni Girov-
né podtlaku v dojicim stroji je primérna hodnota podtlaku
ve sbéradi pti dojeni. Doporucuje se, aby tato hodnota byla
v rozsahu 36 — 40 kPa béhem doby $pi¢kového prutoku
mléka pii dojeni. Jen takové nastaveni zajisti u vétsiny zvi-
fat rychlé, citlivé a uplné vydojeni. Podle tohoto doporuce-
ni by dojici zafizeni na kterém prob&hlo méfent, jehoz vysle-
dek je shrnut na obr. 2, nevyhovovalo jiz od pritoku 3,5 1/
min.

Na prvni pohled se mtize zdat, ze problém lze vyfesit jed-
noduse zvySenim pracovniho podtlaku, coz se asi prakti-
kuje na vétsing farem pokud ¢asto spadavaji dojici soupra-
vy. Toto feSeni lze akceptovat jenom v pripadech, kdy nové
nastaveny podtlak nepiesahuje hodnotu podtlaku dopo-
ru¢enou vyrobcem dojiciho zafizeni. Ve vétSing pripada
bude ale nutné provést diikladné&jsi analyzu problému uz
také proto, ze od instalace dojiciho zatizeni se zméni nejen
uzitkovost, ale i napf. vykonnost vyvev, netésnost rozvo-
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red medium flow-rate. The measurements were carried-out
for identical milking set at the same operational vacuum. As
evident from these graphs the values of average vacuum in
the liner chamber are evidently lower from the flow-rate of
1.5 /min and at the 5 I/min this difference is even more than
4 kPa.

Too intensive vacuum reduction in the liner chamber wi-
thin milking extends the time of milking, causing the milking
sets falling down and deteriorates the milk yield what con-
sequently can influence negatively also the milk gland he-
althy status. In the standard CSN ISO 5707 “Milking equip-
ment — Construction and design” is stated that the crucial
demand for the vacuum level adjustment in the milking ap-
paratus is the vacuum average value in the clow during the
milking process. It is recommended to maintain that value
within the range of 36 — 40 kPa during milk top flow-rate.
Such adjustment will provide rapid, sensitive and complete
milk yield for major part of animals. According to this re-
commendation the milking equipment would not satisfy from
the flow-rate of 3.5 I/min. It regards the equipment utilized
for the measuring and its results are summarized in Fig. 2.

It could seem at the first sight that the problem may be
solved out simply by increasing of the operational vacu-
um. This procedure probably is realized on mostly farms
where the milking sets are falling down more frequently.
This solution can be accepted only in the case when the
newly adjusted vacuum does not exceed the value recom-
mended by manufacturer of the milking equipment. Never-
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Obr. 2 Zavislost priimérné hodnoty podtliaku ve sbéraci a v podstrukové komore na pritoku mléka za

Fig. 2 Dependence of vacuum average value in the claw and liner chamber on the milk flow-rate




di podtlaku apod. Pti instalaci dojiciho zafizeni musi samo-
ziejmé dodavatelska firma provést méfeni vSech parametrti
podle normy CSN ISO 6690 “Dojici zaiizeni — Mechanické
zkousky“ a vysledky méteni pfedat uzivateli ve formé pro-
tokolu méfeni.

Provozni méteni byla provedena u dojicich zafizeni Ag-
romilk, De Laval, Farmtec, Fullwood a Westfalia Surfe na
farméch s vysokouzitkovymi dojnicemi ( Zidnéves, Netlu-
ky, Skalicka, Podmoky, Kobylniky, Hole, Velky Grunov, Tr-
hovy Stépanov). Vysledky méfeni jsou uloZeny v databazi
a zpracovany ve formé protokolu a graft. Jako ptiklad je
uvedeno vyhodnoceni méfeni dojnice ¢. 75, ktera nadojila
22,7 I mléka. Na obr. 3 jsou znazornény grafy pratoku mléka
a prubcht podtlaku v mlééném potrubi, sbéraci a podstru-
kové komote. Na tomto grafu je ndzorn¢€ vidét kolisani pod-
tlaku pfi rizném pritoku mléka po celou dobu doje-
ni.Vyrazny pokles podtlaku az pod 30 kPa je vidét pfi Spic-
kovém pritoku mléka pies 8 I/min. Graf prabéhu pratoku
mléka ukazuje na bimodalni charakter zptisobeny patrné
neklidem dojnice, tomu nasvédcuje i snizeni podtlaku ve
sbéraci pred poklesem pritoku mléka. Lze to vysvétlit po-
hybem dojici soupravy na vemeni zptisobené bud’ piesla-
povanim dojnice nebo snahou skopnuti dojici soupravy.
Dalsi vyvoj pritoku je jiz normalni a dojnice byla prakticky
podojena za 4 minuty.
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theless it will be necessary in most cases to carry out a full
analysis of the problem for the reason that since the mil-
king equipment installation to supply firm has apparently
to perform measuring of the all parameters in accordance
with the standard CSN ISO 6690 “Milking equipment —
Mechanical tests” and to submit the results in form of the
measurement protocol to the user. With the milking equip-
ment is changing not only the milk yield but for example
also the vacuum pumps effectiveness, vacuum distributi-
on system leakage etc.

The operational measurements were performed for the mil-
king equipment Agromilk, De Laval, Farmtec, Fullwood and
Westfalia Surfe on farms with the high-yield dairy cows
(Zidnéves, Netluky, Skali¢ka, Podmoky, Kobylniky, Hole,
Velky Grunov, Trhovy Stépanov). The results of measuring
are stored in the database and worked-up in the form of
protocols and graphs. As an example there is presented
evaluation of cow No. 75 measuring with the yield of 22.7 1.
In Fig. 3 are illustrated the milk flow-rate graphs and vacu-
um course in the milking pipeline, claw and liner chamber.
From the graph is evident the vacuum fluctuation for diffe-
rent milk flow-rate within the whole time of milking. Consi-
derable vacuum cut down up to bellow 30 kPa is seen for
the milk top flow-rate over § I/min. The graph of the milk
flow-rate course indicates bi-modal character caused likely
by the dairy cow troubles. This also corresponds with the
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Obr. 3 Pribéh pritoku mléka a podtlaku v méricich mistech dojici soupravy prii dojeni

na farmé Skalicka

kravy ¢. 75

Fig.3 Milk flow-rate and vacuum courses in the milking set measuring points during milking of cow

No.75 on the farm Skalicka

74



vazt

50

N
&

‘©
o
X
S e,
340 2 "
o
( [ r.. |
; ?1 "‘. e 8 & L # ¢
© o
- aﬁ.- . ¢
= 35 T
x
= L3 .q..... .
5 fote t 000 e t h{..
g ' e * of ":.‘ h‘}'.‘ h
[ ] [ {
30 L » UL B | Py d t
[
»
25 T T T T T T T T
0 1 2 3 4 5 6 7 8 9

Pruatok[l/min]/Flow-rate[kPa]

+ Sbérac¢/Claw

= Podstrukova komora/Liner chamber

Obr. 4 Graf zavislosti prumérného podtlaku ve sbéraci a v podstrukové komore na pritoku mléka za
celou dobu pulzu pri dojeni kravy ¢. 75 na farmé Skalicka

Fig. 4 Graph of claw and liner chamber average vacuum dependence on the milk flow-rate within the
whole pulse time for milking of cow No.75 on the farm Skalicka

Na obr. 4 je jiz vysledek zpracovani dat z méfeni pomoci
programu, ktery vypocitava primérny podtlak za dobu tr-
vani kazdého pulza¢niho cyklu pfi daném pritoku mléka.
Jak vyplyva z grafu, klesa hodnota primérného podtlaku
ve sbéraci od pritoku 4 1/min vyrazné pod limitni hodnotu
36 kPa, takze na prvni pohled by se zdalo, ze dojici zatizeni
neni v pofadku. Pokud ale provedeme spolecnou analyzu
obr. 3 a4, je zfejmé, Ze nizké hodnoty primérného podtlaku
v podstrukové komofte v rozsahu pritokt od 4 do 7 I/min
byly zptisobeny neklidem dojnice na zacatku dojeni mezi
20. a 30. sekundou, kdy se do dojici soupravy prisaval
vzduch pii pohybu dojici soupravy na vemeni. Je ale ziej-
me, ze pii vyssich pritocich mléka klesly hodnoty primér-
ného podtlaku ve sbéraci na hodnoty od 32 do 34 kPa.
Pricin nizkého prumeérného podtlaku ve sbéraci pri Spicko-
vém pritoku mléka mize byt celd fada jako napt. mala vy-
konnost vyvév a tim mald efektivni rezerva (musi byt
v souladu s CSNISO 5707), velké ztraty netésnosti podtla-
kovych rozvodl (nutno provést pieméfeni netésnosti),
nedostatecné dimenze jednotlivych prvka dojiciho zatizeni
(v tabulce 1 jsou uvedeny doporucené dimenze dojici jed-
notky pro dojeni vysokouzitkovych dojnic), poskozeny
regulacni ventil, nevhodné fesend regulace otacek pomoci
frekvencéniho ménice (zména otacek je prili§ pomald).

vacuum reduction in the claw before the milk flow-rate de-
crease. It may be explained by the milking set motion on the
udder caused by either cow overstepping or its effort to
kick-down the milking set. Following flow-rate development

is normal and the dairy cow was milked in 4 minutes.
In Fig.4 is presented the result of data processing from

measuring performed by means of the program calculating
average vacuum within each pulse cycle lasting at given
milk flow-rate. As evident from the graph, the average va-
cuum value in the claw decreases from the flow-rate of the
4 1/min significantly below the limit value of 36 kPa, therefo-
re it looks like there is some problem with the milking equip-
ment. But if the common analysis is carried out for the Figu-
res 3 and 4, then is evident that the low values of average
vacuum in the liner chamber in the flow-rate ranging from 4
to 7 1/min were caused by the dairy cow troubles at the
beginning of milking between the 20 and 30 seconds when
the air was sucked into the milking set during its motion on
the udder. At the same also is evident that at their higher
milk flow-rates the vacuum average values in the claw have
decreased to values from 32 to 34 kPa. There may be a lot of
respects of a low average vacuum level in the claw during
the milk top flow-rate, for example the vacuum pumps poor
performance and thus a low effective reserve (which must
be in accordance with the standard CSN ISO 5707), large
losses caused by leakage of the vacuum distribution sys-
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Spravné nastaveni podtlaku pfi dojeni vysokouzitkovych
dojnic s extrémnimi prutoky mléka vsak jesté nemusi zaru-
¢it optimalni parametry dojiciho stroje. Pti velkych priito-
cich mléka totiz dochézi i k pomalej$imu ptechodu strukové
navlecky do taktu stisku, coz mtize zkratit dobu trvani taktu
stisku (faze D pulzacni charakteristiky) natolik, Ze masaz
struku neni dostate¢nd. Pokud se faze taktu stisku snizi
pod 15 % celkové doby pulzacniho cyklu, je nutné snizit
rychlost pulzace, pfipadné zménit pomér taktu sani a stis-
ku. Doba trvani taktu stisku by neméla byt niz§i nez 200 ms.
V tabulce €. 1 jsou uvedeny doporucené parametry doji-
cich zatizeni pii dojeni vysokouzitkovych dojnic. Uvedené
hodnoty vychazi nejen z naSich méfeni a zkuSenosti, ale i
z doporuceni vyrobcti dojicich zatizeni.

vazt

tem (it is necessary to perform the leakage measuring), in-
sufficient dimensions of single elements of milking equip-
ment (in Table 1 are presented the recommended dimensi-
ons of the milking unit for the high-yield dairy cows mil-
king0, damaged regulation value, improperly solved revo-
lutions regulation by means of the frequency exchanger
(very slow revolution change).

The correct vacuum adjustment during the high-yield
dairy cows milking with extreme flow-rates but does not
guarantee optimal parameters of the milking machine. With
the large milk flow-rates occurs the slower transition of the
teat cup into the grip position and this consequently can
also shorten the grip phase lasting (phase D of the pulsati-
on characteristics) in such extent that the teat massage is

Tab. 1 Doporucené parametry dojiciho zarizeni pro dojeni vysokouzitkovych dojnic
Tab. 1 Recommended parameters of milking equipment for the high — yield dairy cows milking

Parametry dojiciho zafizeni Jednotky Hodnota, typ
Milking equipment parameters Unit Value, type
Jmenpvny podtlak .(Ve sbe.:rne nadobg) KPa 40 - 43
Nominal vacuum (in receiver)
Charakter pulzace (synchronni nebo asynchronni) Asynchronni
Character of pulsation (synchronous or asynchronous) Asynchronous
Rychlost pulzace pulzt/min
. . 50 - 60

Pulsation speed pulses/min
Pomér taktu sani a stisku
Time of suction/grip ratio 52:48 - 60:40
Doba trvani taktu stisku .

. . . ms min 200
Time of grip lasting
Js mlecpeho pqtrul?l mm 40 - 90
Js of milking pipeline
Js dlouhé mlééné hadice nm min 16
Js of long milking hose
Js vytokového hrdla sbérace
Js of claw outlet flare mm 16-20
Js kratké mlécné hadice mm min 10
Js of short milking hose
Js vtokii do sbérace mm min 10
Js of inlets into claw
Mnozstvi ptisdvaného vzduchu do sbérace Vmin 10-15
Amount of sucked air into claw
Objem sbérace om’ min 300
Claw volume
Hmotnost dojici soupravy
Milking set weight ke 1,5-2,5

Udaje a materialy, prezentované v tomto &lanku, byly
ziskany v ramci feseni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkti védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci oboru do zeméed€lstvi
Ceské republiky.

Kontakt: Ing. Antonin Machalek,CSc.
doc. Ing. Jiii Vegricht, CSc.
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insufficient. If the grip phase decreases below 15% of total
pulsation cycle time then is necessary to reduce the pulsa-
tion speed or to change the suction/grip ratio. The grip
phase lasting should not be lower than 200 ms. In table No.
1 are listed the recommended parameters of the milking
equipment during the high-yield dairy cows milking. The
presented values are based not only on our measurements
and experiences but also on recommendation of the milking
equipment manufacturers.

The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.



Vliv technického FeSeni venkovnich boxi pro
odchov telat na vybrané mikroklimatické
parametry jejich vnitiniho prostredi

Mikroklimatické parametry Zivotniho prostredi zvifat jsou

vvvvvv

zdravotnim stavu chovanych hospodaiskych zvirat, maji
vyznamny vliv na jejich uzitkovost, reprodukci, dlouhove-
kost a jsou dilezitym parametrem pro posuzovani welfare.
V ramci mikroklimatickych podminek pak byva kladen nej-
vetsi diiraz na zajisténi teplotné — vlhkostniho welfare, ¢imz
se rozumi soucasny ucinek teploty a vlhkosti vzduchu
v kombinaci obou téchto mikroklimatickych faktort, vyja-
dfujicich optimum, tj. skute¢nou tepelnou pohodu ustaje-
nych zvirat.

Pro optimalni podminky chovu skotu je tfeba dodrzet
zo6nu termické neutrality. Stale pfeziva podvédoma snaha
vytvaret skotu teplotni podminky vyhovujici clovéku, kte-
ré jsou vSak pro skot zatézi. Negativné se vSak uplatiiuji
nahlé zmény teplot, pfedevsim zmény extrémni. Tepelny
stres mize mit vyznamny vliv na zdravotni stav chova-
nych zvirat. Telata pfi teplot¢ nad 20 °C reaguji klinickym
projevem snizeného metabolismu, omezenim piijmu krmiva
a snizenim pfirdstku.

V souvislosti s feSenim projektu NAZV QF 4145 byl zalo-
zen experiment, v rdmci kterého byly sledovany zpocatku 4
ruzné venkovni individualni boudy (VIB) pro venkovni
odchov telat (obr. 1, 2). Zakladni parametry sledovanych
VIB jsou uvedeny v tabulce 1.

vazt

Tab. 1 Zakladni parametry sledovanych VIB
Tab. 1 Basic parameters of investigated OIS

Effect of technical design of outdoor boxes for
calves rearing on selected microclimatic
parameters of their inner environment

Microclimatic parameters of animal s environment belong
to the most important factors deciding about healthy sta-
tus of breed livestock and they have a significant impact
on their milk yield, reproduction, age, and simultaneously it
is important parameter for welfare assessment. In the frame
of the microclimatic conditions the biggest accent is put on
ensuring of thermal-humidity welfare, i.e. simultaneous ef-
fect of air temperature and humidity in combination of both
these microclimatic factors expressing optimum, i.e. real
thermal welfare of the hosed animals.

For optimum conditions of cattle breeding there is ne-
cessary to maintain the zone of thermal neutrality. There
still survive the subconscious effort to provide thermal con-
ditions for cattle suitable for man but these are in fact stres-
sing for cattle. Negative impact have the sudden changes
of temperature, especially the extreme changes. The ther-
mal stress could significantly affect the healthy status of
breed animals. The calves react by the clinical behaviour of
decreased metabolism, reduction of feed reception and in-
crement decrease at temperature above 20 °C.

In connection with the project NAZV QF 4145 solution
the experiment was established focused on monitoring of 4
different outdoor individual shanties (OIS) for calves out-
door rearing (Fig. 1, 2). The basic parameters of investiga-
ted OIS are presented in Table 1.

Rozméry / Dimensions, mm
vétraci otvor
vstupni otvor ventilation
VIB &. Material Barva | Délka | Sitka | Vyska | input opening opening
OIS No. Material Colour | Length | Width | Height §xd/wxl §xd/wxl
Sklolaminat Bila
1 Laminated glass White 1705 1170 1240 500 x 900 150 x 350
Sklolaminat Bila Primér/average
2 Laminated glass White 1800 | 1200 1450 900 x 1150 120
Polypropylen Bila Primeér/average
3 Polypropylene White 1810 1210 1310 950 x 1100 150
Polypropylen Modra Primeér/average
4 Polypropylene Blue 1810 | 1210 | 1310 570 x 1040 150
dievo a lepenka z asfaltu Cerna
5 wood + asphalt board Black 1500 1800 1700 500 x 900 350 x 250
Polypropylen Modra
6 Polypropylene Blue 1500 | 1210 | 1310 950 x 1100 640 x 200
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Obr. 1 Mérené venkovni individudlni boxy pro
odchov telat — pohled z boku

Fig. 1 Measured outdoor individual boxes for
calves rearing — side view

V kazdé sledované VIB je nainstalovéano ¢idlo teploty a
relativni vlhkosti vzduchu. Cidla jsou kombinovana se za-
znamnikem dat s paméti umoziujici snimani a zdznam sle-
dovanych parametri ve stanovenych casovych interva-
lech. Ke sledovani parametrti vnéjsiho prostiedi je na farmé
instalovana meteorologicka stanice, ktera méti a zazname-
nava udaje o teplotg, relativni vlhkosti, sméru vétru, inten-
zité slunecniho zéafeni, srazkach a dal$i meteorologicke tidaje.
Vsechny zjisténé hodnoty jsou pfifazovany na jednotnou
osu realného ¢asu a tim je umoznéno sledovani a vyhodno-
covani vSech zjisténych parametri ve vzajemnych souvis-
lostech.

Do sledovani byla zafazena telata ze Slechtitelskeé-
ho chovu ZD Krasna Hora, a to telata ¢ervenostrakatého
plemene ze stada s primérnou uzitkovosti 7800 l/rok. Délka
pobytu telat ve VIB je 81 - 87 dni. Pfed naskladnénim telat
jsou VIB vy¢istény a desinfikovany. Do vnitiniho prostoru
jsou pied naskladnénim telete nastlany 3 kg Cisté suché
slamy a kazdy den pobytu je piistylano kolem 1 kg Cisté
suché slamy. Venkovni vybeh se nepodestyla. Prvni faze
pokusu byla zaméfena na upfesnéni metodiky sledovani a
vyhodnocovani parametrit mikroklima ve VIB.

Namérené vysledky ukazuji, ze vnitini a vn&jsi mikrokli-
ma se vyznamné odliSuje jen po ¢ast dne v zavislosti na
venkovni teploté, intenzité slune¢niho zafeni a provedeni
VIB, a to jak z hlediska pouzitého materilu, tak i velikosti
vstupniho a vétraciho otvoru.

V grafu na obr. 3 jsou zndzornény prubehy teploty ve sle-
dovanych VIB a ve venkovnim prostfedi v prab&hu teplé-
ho dne s vysokou intenzitou slunecniho zafeni. Byla zjisté-
na vysoka korelace mezi intenzitou slune¢niho zafeni a vnitf-
ni teplotou ve sledovanych VIB, kdy korela¢ni koeficient
dosahuje hodnot 0,79 - 0,83. Je tedy ziejmé, ze intenzita
slune¢niho zafeni je v tomto pfipadé dominantnim fakto-
rem pro vnitini teplotu VIB. Byly také zjistény vyznamné
rozdily v pribéhu vnitini teploty béhem dne mezi jednotli-
vymi sledovanymi VIB. Ve v§ech sledovanych VIB doché-
zelo v pribéhu dne ke zvyseni teploty vnitiniho prostiedi
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Obr. 2 Mérené venkovni individudlni boxy pro
odchov telat — pohled z cela

Fig. 2 Measured outdoor individual boxes for
calves rearing — front view

In each of the investigated OIS is installed sensor of
temperature and air relative humidity. The sensors are com-
bined with the data recorder with memory enabling scan-
ning and recording of monitored parameters in determined
time intervals. For outdoor environment parameters moni-
toring there is on the farm installed the meteorological sta-
tion for measuring and recording of temperature, relative
humidity, wind direction, solar radiation intensity, rainfalls
and other meteorological data. All the found values are
placed on uniform axis of real time providing monitoring
and assessment of all found parameters in mutual connecti-
ons.

In the investigation were included calves from the sele-
ction breeding of the cooperative farm Krasna Hora, i.e.
calves of the red-spotted breed from the herd of average
milk yield of 7800 I/year. Calves housing time in OIS is 81 -
87 days. Before the calves housing the OIS are cleaned and
disinfected. The inner space is bedded with 3 kg of clean,
dry straw before the calf housing. Every day of housing is
bedding added with about 1 kg of clean, dry straw. The
outdoor yard is not bedded. The first phase of experiment
was aimed to the methodology specification, monitoring
and assessment of microclimatic parameters in OIS.

The measured results have proved that both indoor
and outdoor microclimate is significantly different merely a
part of the day in dependence on outdoor temperature,
solar radiation intensity and OIS design from aspect of
material used size of input and ventilation openings. In
graph in Fig. 3 are illustrated temperature courses in moni-
tored OIS and in outdoor environment during hot day with
a high intensity of solar radiation. Found was high correla-
tion between the solar radiation intensity and indoor tem-
perature in monitored OIS when the correlation coefficient
reaches values of 0,79 — 0,83. Therefore, it is clear that the
solar radiation intensity in this case is a dominant factor for
OIS inner temperature. There also were found significant
differences in the course of inner temperature during a day
among individual investigated OIS. In all monitored OIS
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ve srovnani s venkovni teplotou, jak je vidét v tomto grafu,
kdy venkovni teplota se blizi 30 °C a intenzita slunec¢niho
zafeni dosahuje téméf 900 W/m?.

V grafu na obr. 4 je znazornén prub¢h teplot béhem slu-

necniho podzimniho dne, kdy venkovni teplota dosahuje
necelych 14 °C a intenzita slunecniho zareni neptesahla 400
W/m?,
Napf. béhem teplého letniho dne byl u VIB €. 3 ve 14.00 h
tento rozdil mezi venkovni a vnitini teplotou 11,3 °C, zatim-
cou VIB¢. 6 jen 5,1 °C. Obdobné béhem slune¢ného pod-
zimniho dne byl rozdil mezi venkovni a vnitini teplotou VIB
¢.3az 17,1 °C. Tato skute¢nost je svym zpisobem alarmuyji-
ci, protoze se ukazuje, ze v obdobi vysokych teplot VIB
neposkytuje telatim dostatecnou ochranu pred slune¢nim
zafenim. Muze poskytovat stin nikoliv vSak chladek.
V dal§im vyzkumu bude nutné tomuto problému vénovat
zvySenou pozornost a hledat cesty ke zlepSeni stavajiciho
stavu.

Takeé prabéh relativni vlhkosti ve VIB je vyznamné zavis-
1y na intenzité slunec¢niho zareni. V obdobi vysoké intenzi-
ty slune¢niho zafeni relativni vlhkost ve VIB rychle klesa a
dosahuje hodnoty i pod 40 %. Z uvedenych grafii je také
zfejmé, Ze k odchylkdm mezi parametry vnitfniho a vnéjsiho
prostfedi dochézi jen po urcitou ¢ast dne (dopoledne a od-
poledne), zatimco ve vecernich, no¢nich a rannich hodi-
nach jsou parametry vnitiniho a vnéj$iho prostredi témér
totozné.

Zavérem je mozno konstatovat, Ze z doposud provede-
nych praci je zfejmé, ze parametry vnitiniho prostiedi ve
venkovnich individualnich boudach (VIB) jsou vyznamné
zavislé na intenzité sluneéniho zafeni, konstrukénim feseni
VIB a pouzitém materialu. Kritickych hodnot nabyva vniti-
ni mikroklima VIB zejména v dopolednich a odpolednich
hodinach, kdy rozdily teploty vnitiniho prostiedi a ven-
kovni teploty mohou pfesahnout 17 °C a béhem teplého
slune¢ného dne se vnitini teplota blizi 40 °C. Pozitivné lze
hodnotit, ze stavajici VIB chrani telata pfed destém, vétrem
a ptimym slune¢nim zafenim. Neposkytuji jim vSak tepelny
komfort a pobyt telat uvnit bud béhem teplého slunecné-
ho dne mlize na telata pusobit stresove. Tyto prvni vysled-
ky naznacuji, Ze je v dalsim vyzkumu bude tfeba analyzovat
vliv jednotlivych faktorii na mikroklima VIB a hledat cesty
k odstranéni naznac¢enych problémt.

Kontakt: Ing. Petr Milacek
doc. Ing. Jii'i Vegricht, CSc.

occurred during a day to the inner environment temperatu-
re increasing in comparison with outdoor temperature as
can be seen in this graph, when the outdoor temperature is
close to 30 °C and solar radiation intensity reaches almost
900 W/m?.

In graph in Fig. 4 is illustrated course of temperatures
during sunny autumn day when the outdoor temperature
reaches almost 14 °C and solar radiation intensity does not
exceed 400 W/m?. For example during a hot summer day the
difference of 11,3 °C was measured at 2:00 p.m. between the
outdoor and indoor temperatures for OIS No. 3, while for
OIS no. 6 that difference was only 5,1 °C. Similarly during
the sunny autumn day that difference between the outdoor
and indoor temperature of OIS No. 3 wasup to 17,1 °C. This
fact is somewhat alarming because it indicates that in the
period of high temperature the OIS does not provide suffi-
cient protection for calves against the solar radiation; it
can provide a shadow but not agreeable cold. In the next
research it will be necessary to pay increased attention to
that problem and to look for a way to improve that current
state.

Also the relative humidity course in OIS depends signi-
ficantly on the solar radiation intensity. In the period of
high solar radiation intensity the relative humidity in OIS
decrease rapidly and reaches value even below 40 %. From
the presented graphs is evident that deviations between
parameters of outdoor and indoor environment occur only
during certain part of a day (morning and afternoon) while
in the evening, night and early morning hours the parame-
ters of outdoor and indoor environment are almost equal.

It may be concluded that the so far performed work indi-
cates the following fact: parameters of the indoor environ-
ment in the outdoor individual shanty depend strongly on
the solar radiation intensity, its construction design and
material used. The OIS indoor microclimate reaches the cri-
tical values mainly in the morning and afternoon hours when
differences of the indoor environment temperature and
outdoor temperature can exceed 17 °C and during a warm,
sunny day the indoor temperature reaches almost 40 °C. It
may be assessed positively that existing OIS protects cal-
ves against rain, wind and direct solar radiation. Neverthe-
less it does not give them a heat comfort and thus their
housing in the OIS during a warm, sunny day could be
stressing. These first results indicate that the next research
should be focused on analysis of the individual factors
effect on the OIS microclimate and on searching the ways
to remove the mentioned problems.



OMEZOVANI NEGATIVNICH VLIVU
ZEMEDELSKE TECHNIKY NA ZIVOTNI
PROSTREDI

vazt

NEGATIVE EFFECTS REDUCTION OF
FARM MACHINERY TO ENVIRONMENT

Nova technologie zpracovani kejdy z chovu
skotu jako plastického steliva pro zlepSeni
vztahu k Zivotnimu prostiedi a welfare
chovanych zvirat

Vstupem do EU pievzala CR fadu zavazkii a smérnic, kte-
ré upravuji pristup a odpoveédnost vSech vyrobct k zivot-
nimu prostredi. Tento trend musi respektovat také zemédel-
stvi jako celek, zvlaste pak Zivocisna vyroba, ktera je z po-
hledu ochrany Zivotniho prostiedi nejvétsim znecistovate-
lem, zvlasté v oblasti ovzdusi a vod.

V zivoc€isné vyrobe je v soucasné dobe€ vénovana velka
pozornost uplatnéni kejdy tak, aby nebyla chapana pouze
jako odpad, ale aby byla nasledn¢ zhodnocena v dalsi ze-
meédélské Cinnosti. Jednou z moznosti, jak separat kejdy
vyuzit, je jeho pfeména na plastické stelivo, které vyrazné
zlepSuje welfare chovanych zvifat.

Moderni boxové ustajeni dojnic vyuziva pro pohodu
zvitat pfijejich lezeni tzv. ,,matrace* — tedy gumové podloz-
ky, které jsou castecné elastické a umoziuji zvifatim izolo-
vané a pohodInéjsi uléhani, ne pouze na holém betonu. Z
hlediska welfare vSak ani toto feSeni neni idealni. Vzhledem
k tomu, ze tradi¢ni stelivovy material (sldma) neni na pfe-
vazneé vétsine farem plné k dispozici, je nutné hledat vhod-
ny stelivovy material s dobrou plasticitou, dovolujici mék-
ce kopirovat télni povrch uléhajiciho zvifete oproti tvrdé
podloZce stajové podlahy. Déle by tento material mél mit i
dobreé tepelné izolacni vlastnosti. Pfihodnym médiem je napt.
separat z hovézi kejdy o susiné cca 60 %, specialné uprave-
ny pro potieby stlani a pfistylani v boxech.

Realizace uvazované technologie recyklace kejdy v po-
dobé separatu predpoklada —jako bazalni zraci etapu — pod-
minku frakcionovaného zahtati tohoto biologického mate-
rialu s dostate¢né dlouhou akéni termalni expozici v zave-
rec¢né fazi. Ta musi spolehlivé devitalizovat spektrum vy-
skytujicich se mikrobionttl, jmenovité pak patogennich dru-
ht a kment. Splnéni této podminky predpoklada zatazeni
fizeného kompostovaciho procesu do technologie separa-
ce a vyuziti separatu hoveézi kejdy ke stlani v boxovém usta-
jeni dojnic.

Pro ovéteni nové navrzené technologie vyroby plastic-
kého steliva byla vytvorena technologicka linka, sestavaji-
ci ze separatoru kejdy, nakladace, prekopavace kompostu a
tfidiciho zafizeni.

Podminkou spravné ¢innosti celé technologie je, aby
kazda ¢astecka prfeménovaného separatu prosla termickou
upravou pii dostateéné dlouhé expozici. Tuto podminku
musi splnit dobie pracujici pfekopava¢ kompostu. Separat
kejdy je pfi naskladnéni na kompostovaci zakladku smi-
chan s dal$imi surovinami tak, aby po dobu 21 dni byla
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New technology of cattle slurry processing as a
plastic litter to improve relationship to
environment and animals welfare

With accession to the EU the Czech Republic has accepted
many commitments and directives laying down attitude and
liability of all manufacturers to environment. That trend
has to respect also agriculture as a whole and livestock
production in particular as it is the most serious pollutant
as environment regards mainly in the field of atmosphere
and water.

Currently in livestock production the attention is paid to
the slurry application in such way to consider it not only as
a waste be to be consequently evaluated in other agricultu-
ral activity. One of possibilities how to utilize the slurry
separate is its conversion to plastic litter improving consi-
derably animals welfare.

Modern box dairy cows housing utilizes so called
“mattress” —i.g. rubber pads which are partially elastic and
enable isolated and more comfortable resting for animals,
not only laying on concrete floor. From a view of welfare
even this solution is not ideal. With respect to fact that
traditional litter material (straw) is not available on many
farms it is necessary to look for a suitable litter material with
good plasticity allowing soft imitation the body surface of
laying animal in comparison with the hard stable floor. Fur-
ther that material should also have a good thermal isola-
ting properties. A suitable material e.g. is the cattle slurry
separate with dry matter about 60 %, specially adapted for
bedding and after-bedding in the boxes.

Implementation of considered technology of slurry re-
cycling in form of separate assumes — as a basal stage of
ripening — condition of fractioned heating of that biologi-
cal material with sufficiently long action thermal exposition
in the final phase. That must reliably devitalize spectrum of
incidental microbionts particularly then pathogenic types
and strains. To fulfil this condition it assumes classificati-
on of the controlled composting process into separation
technology and utilization of cattle slurry separate for bed-
ding in the dairy cows box housing.

To verify the newly suggested technologies of the plas-
tic litter production the technological line was created con-
sisting of slurry separator, loader, compost turner and as-
sortment device.

Condition of whole technology correct performance is
requirement for thermal treatment of every converted sepa-
rat particle of sufficiently long exposition. That condition
has to fulfil the well operating compost turner. The slurry
separat is blended with other raw materials at its loading on
the composting filling in such way that the temperature in
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Tab. 1 Vysledky mikrobiologického vySetieni separované hovezi kejdy a tepelné upravené separované hovezi kejdy
Nalezené hodnoty (KTJ) v g susiny

tepel. oSetf. kejda

50°C 55°C 60°C 70°C
22.6. 28.6. 6.7. 18.7. 25.7. 2.8. 2.8. 8.8. 16.8. 17.8. 23.8. 31.8.

- o ano
koliformni pfi 30°C 7,5.10° 4,85.10° 1,7.10* 2,5.10°
separovana kejda

- PERTIEY Y
kollforrvnni pri -30 C 4’0'102 l,)ez Pez Pez <10 <10 <10 <10
tepel. oSetr. kejda nalezu nalezu | nalezu
koliformni pFi 45°C 5,0.10* 1,5.10° 2,1.10° 4,0.10°
separovana kejda

- TV
kollforlfmt prlfIS C 1.5.102 !362 pez 15 <10 <10 <10 <10
tepel. oSetf. kejda nalezu nalezu
enterokok)j . !)ez l’)ez 4.0.10* 6,0.10*
separovana kejda nalezu nalezu
enterokvoky . pez pez l’)ez !)ez <110 | <10 <10 <10
tepel. oSetf. kejda nalezu | nalezu nalezu | nalezu
ClOStl‘ldlllr’n SpPp- pez 1,5.10° 2.4.10° 1.9.10*
separovana kejda nalezu
Clostridium spp. 1.7.10° | 8.8.10° 3.4.10° |4.0.10° 8.0.10° | 1.6.10° 2.6.10° | 70
tepel. oSetr. kejda
Salmonella spp. bez bez bez bez
separovana kejda nalezu nalezu nalezu nalezu
Salmonella spp. bez bez bez bez bez bez bez bez
tepel. oSetr. kejda néalezu | nalezu nalezu | nalezu nalezu | nalezu nalezu | nalezu
plisné a kvasinky bez bez 28.10° 5410
separovana kejda nalezu nalezu > o
plisn€ a kvasinky bez 150107 30100 | be? 70 | <10 10 |2,1.10°
tepel. oSetr. kejda nalezu nalezu
cPM 1.7.10° 3.2.10* 1.3.10° 45.107
separovana kejda
CPM 43.10° | 8.8.10° 4.0.10° |1,0.10° 2.5.10° | 2.7.10° 1,6.10° | 2.5.10°
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Tab. 1 Results of microbiological treatment of cattle separated slurry and thermally adapted cattle slurry

Found values KTJ (colonies generating unit) in g of dry matter

Separated treaty slurry

50°C 55°C 60°C 70°C
22.6. | 28.6. 6.7. 18.7. 25.7. 2.8. 2.8. 8.8. 16.8. 17.8. | 23.8. | 31.8.
3 ]
Coliform at 30°C 7,5.10° 4,85.10° 1,7.10° 2,5.10°
Separated slurry
Coliform at 30°C > | No No No
4,0.1 . . . <1 <1 <1 <1
Separated treaty slurry ,0.10 finding finding | finding 0 0 0 0
Coliform at 45°C 5.0.10* 1,5.10° 2,1.10* 4,0.10*
Separated slurry
Coliform at 45°C 2 No No
Separated treaty slurry 1.5.10 finding finding 15 <10 <10 <10 <10
Enterokoks No No 4 4
Separated slurry finding finding 4,0.10 6,0.10
Enterokoks No No No No 2
< < <

Separated treaty slurry finding | finding finding | finding 110 10 10 <10
Clostridium spp. No 5 5 4
Separated slurry finding 1,5.10 2,4.10 1,9.10
Clostridium spp. 17.10° | 8,8.10° 3.4.10° |4,0.10° 8,0.10% | 1,6.10* 2,610 | 70
Separated treaty slurry
Salmonella spp. No No No No
Separated slurry finding finding finding finding
Salmonella spp. No No No No No No No No
Separated treaty slurry finding | finding finding | finding finding | finding finding | finding
Moulds and yeasts No No 5 3
Separated slurry finding finding 2,8.10 >4.10
Moulds and yeasts No 3 3 No 3
Separated treaty slurry finding >0.10 3,0.10 finding 70 <10 10 2,110
CPM 1,7.10° 3.2.10* 1,3.10° 4,510
Separated slurry
CPM 43.10° [8.8.10° 4,0.10° | 1,0.10° 2,5.10° 2,7.10° 1,6.10° | 2,5.10°




dodrzena teplota v zakladce cca 70 °C.

Soubézné se zprovoznénim technologicke linky na ziska-
ni plastického steliva probihaly pokusy s ur¢enim minimal-
ni teploty separatu a doby expozice na likvidaci patogen-
nich mikroorganismtl. Rozborem v autorizované laboratoii
v Ceskych Budgjovicich byl zjistén pocateeni stav a po-
stupnym zvySovanim teploty a doby expozice sledovan
stav ur¢enych mikroorganismtl. Z tabulky 1 je zfejmy po-
kles ve vztahu k dosazené teploté. Je mozné konstatovat,
ze jiz po pétidennim ptisobeni teplot do 60 °C vétsina riziko-
vych mikrobiontd byla potlacena. Dale bylo zjisténo, ze na
jedno stlané misto je zapotiebi 500 dm? plastického steliva
a v prub&hu jednoho mésice je tieba dodat dalsich 150 dm?.
Objemova hmotnost tohoto materialu se pohybuje v rozmezi
450 - 600 kg.m™. Prvni vysledky s uplatnénim plastického
steliva ve stajovém prostiedi ukazuji na vyrazné zlepSeni
mikroklima stéje a zlepSeni welfare chovanych zvirat.

Vysledky, prezentované v piispévku, byly ziskany pfi fe-
Seni vyzkumného projektu NAZV 1G58053 Vyzkum uziti
separované hovézi kejdy jako plastického organického ste-
liva ve stajovych prostorach pro skot pfi biotechnologické
optimalizaci podminek welfare.

Kontakt: Ing. Antonin Jelinek, CSc.
Ing. Petr Pliva, CSc.
Ing. Martin Dédina, Ph.D.

Polni kompostovani s vyuZitim
biotechnologickych pripravki

Cilem experimentu je ovéfit moznost zpracovani zbytko-
vé biomasy z udrzby krajiny v misté jejiho vzniku technolo-
gii kompostovani na volné plose v pasovych hromadach,
bez pouziti piekopavace, s aplikaci biotechnologickych pfi-
pravkd.

Polni kompostarna je umisténa nedaleko Zahor¢ic na lo-
kalité vzdalené asi 100 m od udrzované lokality. Pro zalozeni
kompostu byla vybrana plocha v zavétii, ktera byla pro
kompostovani pfedem upravena.

Optimalizace surovinové skladby a zaloZeni kompostu

Surovinova skladba hromad byla optimalizovana dle mnoz-
stvi jednotlivych surovin a moznosti, které poskytovalo
zvolené stanoviste. Jedna se o zbytkovou biomasu z udrzby
okolni lokality. Byly zalozeny 4 hromady. Surovinova sklad-
ba byla u v§ech hromad totozna. Surovinovou skladbu jed-
notlivych hromad uvadi tab. 1.
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the filling is kept at about 70 °C within 21 days.

Parallelly with the technological line operation beginning
for the plastical litter production also the experiments with
the separat minimum temperature and exposition time for
pathogenous microorganisms liquidation determination. By
the analysis of the autorized laboratory in Ceské Budgjovi-
ce the initial state was found and specified microorganisms
state was investigated by the gradual temperature and ex-
position time increasing. From Table 1 is evident the gerea-
se in relationship to the reached temperature. It can be men-
tioned that even after the 5-day effect of temperature to 60
°C most of the risky microbionts was suppressed. In addi-
tion was found that 1 bedded place requires 500 dm? of the
plastic litter and other 150 dm?® it is necessary to be added
within 1 month. The volume weight of this material ranges
between 450-600 kg.m. The first results of the plastic ap-
plication in stable have shown a considerable improvement
of stable microclimate and better animals welfare.

Results presented in this contribution were obtained du-
ring solution of the research project 1G58053 Research in
utilization of separated cattle slurry as a plastic organic
litter in stables for cattle at bio-technological optimization
of welfare conditions.

Field composting with using of
biotechnological agents

The goal of the contribution is to verify possibility of the
residual biomass processing from landscape maintenance
in the place of its generating through composting on free
area in the belt heaps without turner with application of
bio-technological agents.

The field composting plant is placed nearby Zahor¢ice in
locality about 100 m far from the maintained area. For the
compost establishing the leeward area was chosen prepa-
red for composting in advance.

Raw material composition optimisation and compost esta-
blishing

The raw material composition of the heaps was optimi-
sed according to amount of single raw materials and possi-
bilities given by the chosen site. The raw material is a resi-
dual biomass from the ambient locality maintenance. Com-
pletely 4 heaps were established with identical raw material
composition. The raw material composition of individual
heap presents Tab. 1



Tab. 1 Surovinové slozeni hromad kompostu
Tab. 1 Raw material composition

Hromada Surovinové sloZeni Objem Percentualni
Heap Raw material composition Volume podil
(m3) Percentage
1 kontrola | Stépka / Chips 2,1 20
1 control | Zavadla trava (seno) / Wilted grass (hay) 7,8 80
0 9,9 100
aplikace 100 1 H,O / application 100 1 H,O
2 Stépka / Chips 2 20
Zavadla trava (seno) / Wilted grass (hay) 8 80
0 10 100
aplikace pripravku Cobiotex 5000, 120g piipravku+ 140 1 H,O
Agent Cobiotex 5000 application, 120 g of agent + 140 1 H,O
3 Stépka / Chips 2 20
Zavadla trava (seno) / Wilted grass (hay) 8 80
0 10 100
aplikace ptipravku Amalgerol premium, 21 pfipravku+120 1 H,O
Agent Amalgerol premium application 2 1 of agent + 120 1 H,O
4 Stépka / Chips 2 20
Zavadla trava (seno) / Wilted grass (hay) 8 80
0 10 100
aplikace ptipravku Oxygenator, 100g ptipravku+ 100 1 H,O
Agent Oxygenator application, 100 g of agent + 100 1 H,0O

Stépka do surovinové skladby kompostu pochazela
z tdrzby lokality — nastépkovana profezavka naletovych
drevin. Posecena zavadla trava pochazela také z okolni udr-
zované lokality.

Byla zvolena technologie kompostovani, na volné neza-
bezpecené plose v pasovych hromadach bez prekopavani
hromad. Pro zabezpeceni spravného prub&éhu komposto-
vaciho procesu se do jednotlivych hromad naaplikovaly
biotechnologické ptipravky pro stimulaci a urychleni kom-
postovaciho procesu. Zakladani hromad kompostu probi-
halo ,,vrstvenim* jednotlivych surovin. Kazda vrstva byla
zavlazena vodou, do které byl namichan pfislusny vybra-
ny biotechnologicky pfipravek s vyjimkou hromady ¢. 1,
ktera byla hromadou kontrolni a byla do ni aplikovana pou-
ze Cista voda (obr. 3-7).

Méfeni teplot kompostu a obsahu kysliku
U jednotlivych hromad byla sledovana teplota a obsah
kysliku. Pro méfenti teplot byl pouzivan zapichovaci teplo-
mer fy. Sandberger (obr.8). Pro méteni obsahu kysliku byl
pouzivan pienosny monitor kysliku fy. Aseko. Zptsob
meéfeni teploty zapichovacim teplomérem je dan metodi-
kou.
Vpich sondou vést kolmo k povrchu hromady tak,
aby mifil do jejiho stfedu podle jejiho pfi¢ného tva-
ru (trojuhelnikovy nebo lichobéznikovy profil).
Po definovaném tseku (je urcen z celkové vysky
hromady) od povrchu hromady vpich zastavit
a odecist ustalenou teplotu, s vedenim vpichu po-
kracovat az do stfedu hromady.
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The chips to the compost raw material composition origi-
nate from the locality maintenance — chopped pruning of
natural seeding wood. The mowed wilted grass originates
also from the ambient maintained locality.

For composting was chosen technology on free non-
secured area in the belt heaps without turning. To provide
correct course of the composting process the bio-techno-
logical agents for composting process stimulation and ac-
celeration were applied in the individual heaps. The com-
post heaps establishing were carried-out by laminating of
individual raw materials. Each the layer was irrigated by
water containing appropriate chosen bio-technological
agent except heap No. 1 which is a control heap with appli-
cation of clean water (Fig. 3-7).

Measuring of compost temperature and oxygen content
The temperature and oxygen content were observed in
individual heaps. To measure temperature the necking ther-
mometer Sandberger (Fig. 8) was utilized. To measure oxy-
gen content the portable oxygen monitor Aseko was utili-
zed. Method of temperature measuring by the necking ther-
mometer is given by the methodology:
To probe stabbing is led perpendicularly to the heap
surface is such direction to be aimed at its centre
along its cross shape (triangular or trapezoidal pro-
file);
Along the defined section (is determined from heap
total height) from the heaps surface to stop the stab-
bing and read the steady temperature, then stab
bing continues into the heap centre;









Vzdalenosti jednotlivych vpichti po horizontale jsou
zavislé na celkové délce hromady.
Jednotliva méfici mista na jednotlivych hromadach
je nutno oznacit a toto oznaceni pouzivat po celou
dobu jedné zakladky.
Protoze méfici piistroj nema elektronicky vystup, je
nutno hodnoty naméfené teploty zapisovat podle
oznacenych méficich mist do tabulky. Pfi opakova-
nych meéfenich je nutné vzdy namétfené hodnoty
ze stejného mista zaznamenavat pod stejnym ozna-
cenim.
Vsechny naméfené hodnoty byly zaznamenany do tabu-
lek a graficky vyhodnoceny. Na obrazku 9 a 10 jsou prumér-
né hodnoty teplot a obsahu kysliku v jednotlivych hroma-

dach.
5000

KONTROLA
Control

1400

Na zakladé dosavadniho monitorovani pribéhu kom-
postovaciho procesu lze konstatovat, Ze jeho prvni faze
probéhla spravné. Dokladuje to kiivka pribéhu teplot, kdy
kratce po zaloZeni zakladek kompostu teplota u v§ech hro-
mad ptesahovala 50 °C.

Kromé méfeni teploty probihalo pravidelné monitorova-
ni obsahu kysliku v hromadach kompostu a naméfené hod-
noty obsahu kysliku byly po celou dobu méfeni pomérné
vysoké a to i presto, ze hromady nebyly pfekopavany.

Pribéh kompostovaciho procesu neni zatim ukoncen. Ve
vSech hromadach Ize rozeznat jednotlivé komponenty su-
rovinové skladby a na zakladé hodnoceni barvy a struktu-
ry kompost nevykazuje znaky zralosti.

Doba zrani kompostu odpovida skute¢nosti, ze do zakla-
dek kompostu byly pouzity jiz ¢aste¢né degradované suro-
viny a jednotlivé hromady nebyly v pribéhu kompostova-
ciho procesu provzdusnovany.

Vysledky, prezentované v prispévku, byly ziskany pfi
feseni vyzkumného projektu 1G57004 Komplexni metodic-
ké zabezpeceni udrzby trvalych travnich porostd pro zlep-
Seni ekologické stability v zemeédélské krajing se zamétenim
na oblasti se specifickymi podminkami.
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Obr. 3 Schéma rozmistnéni jednotlivych hromad
Fig. 3 Scheme of individual heaps arrangement

Distances of individual stabbings along the hori-
zontal line depend on the heap total length;
Individual measuring points in single heaps should
be marked and these marks utilize within the whole
time of one filling;

As a measuring apparatus is not equipped with the
electronic output it is necessary to write the measu-
red temperature values in table according to the
marked measuring points. For repeated measuring
it is necessary to record always the measured valu-
es from the same place under the identical marking.

OXYGENATOR

AMALGEROL
Premium

All the measured values were recorded in tables and as-
sessed graphically. In Fig. 9 and 10 are presented the tem-
perature and oxygen content average values in individual
heaps.

Following the current monitoring of the composting pro-
cess course it can be concluded that its first phase was
performed correctly. This is proved by the temperature cour-
se curve when shortly after the compost filling establis-
hing the temperature in all the heaps has exceeded 50 %.

Besides the temperature measuring also the regular mo-
nitoring of the oxygen content in the compost heaps was
carried-out and the measured values of oxygen content
were relative high within the whole measuring time despite
the heaps were not turned.

So far, the composting process course is not finished. In
all the heaps can be recognized components of the raw
material composition and on basis of assessment of the
compost colour and structure no ripeness features are re-
cognized.

The compost ripeness time is in accordance with a fact
that for the compost filling were used partially degraded
raw materials and individual heaps during the composting
process are not aerated.

The results presented in the contribution were obtained
in the framework of the research project 1G57004 Complex
methodology providing the perennial grassland maintenan-
ce to improve ecological stability in agricultural landscape
focused to regions with specific conditions.



OXYGENATOR
20 | vody/of water o 02m
20 | vody/of water 1'0 - 0,3m’
10 | vody/of water + 25 g OXYGENATOR 1'0 ; 03m’
,um
10 | vody/of water + 25 g OXYGENATOR Tom 03m
10 | vody/of water + 25 g OXYGENATOR 1’0 S 0,3m’
10 | vody/of water + 25 g OXYGENATOR 1’0 - 0,3m
7 3
20 | vody/of water 2o 0,3m
CELKEM 100 | vody + 100 g OXYGENATOR 80m 2,0m
TOTAL 100 | water + 100 g OXYGENATOR STARE SENO ETEPKA
OLD HAY CHIPS
AMALGEROL Premium
20 | vody/of water = Tom 02m
20 | vody/of water ~ 1’0 = 0,3m’
20 | vody/of water + 500 ml AMALGEROL /= 1’0 S 03m
L ,um
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20 | vody/of water + 500 ml AMALGEROL /S 1’0 7 03m
20 | vody/of water + 500 ml AMALGEROL === Tont 0,3m’
—— 03m
2,0 m
CELKEM 120 | vody + 2 | AMALGEROL 80m 20n
TOTAL 120 | water + 2 | AMALGEROL STARE SENG STEPKA
OLD HAY CHIPS
COBIOTEX 5000
20 | vody/of water Tom 02m
20 | vody/of water + 20 g COBOTEX 1’0 .~ 03m
20 | vody/of water + 20 g COBOTEX 1’0 3 0,3m’
,um
20 | vody/of water + 20 g COBOTEX Tom 0,3m’
20 | vody/of water + 20 g COBOTEX 1’0 w 03m’
20 | vody/of water + 20 g COBOTEX Tont 03m
20 | vody/of water + 20 g COBOTEX sor? 03m
CELKEM 140 | vody + 120 g COBOTEX 80m 20n
TOTAL 140 | water + 120 g COBOTEX STARE SENG STEPKA
OLD HAY CHIPS
KONTROLA/CONTROL
e 0,1m
,om
S 0,4m
1,3m
04m
20 | vody/of water 13nt m
’ 3
20 1 vody/of water T3 0.4m
04m
20 | vody/of water 1,3m
- 04m
1,3m
CELKEM 100 | vody Flad e w6 7.8m 21m
TOTAL 100 Twater STARE SENO  STEPKA
OLD HAY CHIPS

Obr .4 Podrobny popis jednotlivych hromad
Fig. 4 Detailed description of individual heaps
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Obr. 5 Kompostovaci plocha Obr. 6 Hromady kompostu (po zaloZeni)
Fig. 5 Composting area Fig. 6 Compost heaps (after establishing)
Obr. 7 Hromady kompostu (po 1.tydnu) Obr. 8 Mereni teploty a obsahu kysliku
Fig. 7 Compost heaps (after I*' week) Fig. 8 Measuring of temperature and

oxygen content
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Obr. 9 Prumerné teploty v hromaddch
Fig. 9 Average temperatures in heaps
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Fig. 10 Average values of oxygen content in heaps

Kontakt: Ing. Petr Pliva, CSc.
Ing. Mdria Kollarova
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VYUZITI OBNOVITELNYCH ZDROJU
ENERGIE V ZEMEDELSTVI A NA
VENKOVE

Moznosti efektivniho vyuzZiti zemédélskych
produkti k nepotravinairskym uceliim

Do seznamu vlastnosti urcujicich jakost bioenergetickych
surovin se da napsat velky pocet znaki, jimZ se v praxi
pfisuzuje rizné velky vyznam. V podstaté je tieba rozliso-
vat dvé skupiny znakl: chemické sloZeni a fyzikalni vlast-
nosti. Bioenergetické suroviny je mozné z chemického hle-
diska zaradit v naprosté vétSiné mezi lignocelul6zové ma-
terialy, kde pomér obou pfirodnich polymerti i jejich mnoz-
stvi je znacné promeénlivé. Jak celuldza, tak lignin jsou za-
kladnimi stavebnimi kameny vétSiny rostlin, takze znalost
zastoupeni a vlastnosti obou ptirodnich polymerti pomaha
objasnovat i vlastnosti fytomasy vyznamné pro jeji vyuziti.
K dal$im chemickym znakidim patii obsah prvka (vedle C, H,
0O, N, také Cl, S, K a tézké kovy) a rovnéz obsah popela.
Fyzikalni vlastnosti charakterizuji naproti tomu mimotadné
zietelné znaky, piip. zplsob Upravy. Daji se popsat parame-
try jako jsou rozméry, sypnd hmotnost, sypny objem, roz-
déleni podle velikosti, rozmér ¢astic, mechanické odolnost,
odolnost proti otéru apod.

Olejniny

V této Casti se pokrac¢ovalo v posuzovani surovin a pro-
duktt primyslové chemie rostlinnych oleji. Pro rostlinné
oleje jsou charakteristické jejich profily mastnych kyselin,
pfedevsim stupel nenasycenych (pfitomnost dvojnych
vazeb) a molekulova délka (délka uhlikového fetézce).

Pfirodni oleje a tuky jsou normalné slozeny z triglycerida
smési mastnych kyselin (FA). Céast FA piedstavuje cca 90
% m/m a glycerinova ¢ast cca 10 % m/m molekuly tuku a
oleje. Jednotlivé FA jsou charakterizovany po¢tem uhliko-
vych atomd v uhlikovodikovém fetézci v rozsahu od C8 do
(C22 a vedle toho poétem dvojnych vazeb v fetézci. Typicka
sloZeni FA sledovanych rostlinnych olejti jsou znazornéna
v tab. 1.

Pro systémovou analyzu kvality odridové skladby do-
macich olejnin se posuzovaly vedle fepky olejné i slunecni-
ce, Inény olej a olej z olejnicky. Hospodaiské parametry a
kvalitativni vlastnosti sluneénice s vysokym obsahem ole-
jové kyseliny jsou uvedeny v tab. 2. Vzorky poskytla firma
Soufflet Agro Prostéjov. V tab. 3 je provedeno srovnani
zakladnich chemickych udaji Inéného oleje s olejem
z olejnicky.
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RENEWABLE ENERGY SOURCES
UTILISATION IN AGRICULTURE AND
COUNTRYSIDE

Possibilities of effective utilization of agricultural

products for non-food purposes

Into a list of properties determining the bio-energy raw
materials quality can be written a huge amount of signs of
various importance as viewed from practice. Basically, it
should be distinguished two groups of signs: chemical
composition and physical properties. The bio-energy raw
materials can be largely incorporated into the lignocellulo-
se materials from chemical point of view, where the ratio of
the both natural polymers and their quantity are signifi-
cantly variable. Both cellulose and lignin are basic structu-
ral stones of mostly plants, thus knowledge of abundance
and properties of these both natural polymers helps to ex-
plain also properties of phytomass important for its utiliza-
tion. Other chemical signs are the elements content (C, H,
O, N, CL N, S, K and heavy metals) and ash content, too. In
contrary the physical properties characterise exceptionally
distinct signs or method of treatment. Then can be descri-
bed by the parameters as dimensions, loose weight, loose
volume, size classification, particles size, mechanical re-
sistance etc.

Oil crops

In this section has continued the raw materials and pro-
ducts evaluation belonging into the plant oils industrial
chemistry. The vegetable oils are characterized by the fatty
acid profiles, particularly degree of unsaturation (double
bonds presence) and molecular length (carbon chain leng-
th).

The natural oils and fats are typically composed from
triglycerides of fatty acids (FA) mixture. Part of FA repre-
sents about 90 % m/m and the glycerine part about 10 %
m/m of fat and oils molecules. Individual FA are characteri-
zed by a number of the carbon atoms in the hydrocarbon
chain in range from C8 to C22 and also by a number of the
double bonds in the chain. Typical FA compositions of
monitored vegetable oils are presented in table 1.

Besides the rape also sunflower, linseed and dragonhe-
ad oils were assessed for the system analysis of the do-
mestic plants cultivar composition quality. Sunflower eco-
nomical parameters and qualitative properties with high
content of the oil acid are shown in Tab. 2.

The samples were delivered by the firm Soufflet Agro
Prostéjov. In Tab. 3 are compared basic chemical features
of the linseed and dragonhead oils.



Tab. 1 Slozeni mastnych kyselin rostlinnych olejii
Tab. 1 Composition of vegetable oils fatty acids

Mastné kyseliny
Fatty acids
%

Repka/Rape
”00‘4
typ/type

Rape
HO'

Repka

Slunecnice
Sunflower

Slunecnice
Sunflower
HO"

Soja
Soya

Palmovy
olej
Palm oil

Kokos
Coconut

Caprylova C8:0
caprylic

6

caprynova C10:0
caprynic

5

laurinova C12:0
lauric

49

myristinova C14:0
myristic

18

palmitova C16:0
palmitic

42

stearinova C18:0
stearic

olejova C18:1
oil

60 86

20
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30

41

linolova C18:2
linoleic

21 4

63

50

11

linolenova 18:3
linolenic

11 3

11

eicosenova C20:1
eicosenic

erukova C22:1
erucic

Celkem nasycené
mastné kyseliny

Saturated fatty acids in|

total

11

48
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Jodové ¢islo
Jodine number

111 83

135

84

130

54

Kyslik
Oxygen

10,8

11

11,3

14,4

Obsah tuku
Fat content

40-50

40 -50

35-52

35-52

18 -24

*HO vysoky obsah kyseliny olejové / HO (high oleic) high content of oil acid

Tab. 2 Hospodarské parametry a kvalitativni viastnosti slunecnice s vysokym obsahem

olejové kyseliny (sklizenn v roce 2006)

Vyska Vynos Sbérova Vynos semene Obsah Obsah kyseliny

Hybrid rostliny semene vlhkost pii 8 % m/m tuku olejové

(cm) (tha™) (% m/m) vlhkosti (tha™) | (% m/m) (% m/m)
Olsavil 195 3,22 7,8 3,23 48,1 91,05
LG 5450 HO 170 3,11 7,6 3,12 46,8 86,77
Pacific RMO 195 3,00 7,9 3,00 47,2 89,73
NK Ferti 180 2,88 6,7 2,92 49,9 86,97
LST 16 156 2,88 6,9 2,91 49,1 83,28
Atomic RMO 180 2,66 7,6 2,67 46,8 90,09
Heroic RMO 170 2,44 6,4 2,48 48,0 83,78
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Tab. 2 Sunflower economical parameters and qualitative properties with high content

of oil acid (harvest in 2006)

Plant height| Seed yield Harvest Seed yield at Fat Oil acid content
Hybrid (cm) (tha™) moisture 8 % m/m of content (% m/m)
(% m/m) moisture (tha™) | (% m/m)
Olsavil 195 3,22 7,8 3,23 48,1 91,05
LG 5450 HO 170 3,11 7,6 3,12 46,8 86,77
Pacific RMO 195 3,00 7,9 3,00 47,2 89,73
NK Ferti 180 2,88 6,7 2,92 49,9 86,97
LST 16 156 2,88 6,9 2,91 49,1 83,28
Atomic RMO 180 2,66 7,6 2,67 46,8 90,09
Heroic RMO 170 2,44 6,4 2,48 48,0 83,78
Tab. 3 Srovnani nékterych udajii Inéného oleje s olejem z olejnicky
Obsah Obsah
, , . v, . Obsah
. nenasycenych nasycenych Jodové Cislo Cislo Index .
Druh oleje , , . . , o oleje v
mastnych mastnych ¢islo kyselosti | zmydelnéni | lomu
4 4 semenech
kyselin kyselin
Lnény olej " . . <4mg | 188-195 30 %
89 % m/m 9,5 % m/m 175 -190 KOH mg KOH 1,48 m/m
Olej <0,8mg | 180185 38 %
oy o o ) y - (]
%olejmcky 90 % m/m 9 % m/m 182-203 KOH mg KOH 1,48 m/m
D' Vzorek poskytla firma Sempra Slapy u Tabora.
2 Vzorek poskytl VURV Praha.
Tab. 3 Comparison of some features of linseed and dragoon oils
. . . . Refrac | .. .
. Unsaturated fatty| Saturated fatty| Jodine Acid  |Saponificati-on . Oil content i1
Oil . . tive
acids content | acids content | number number number index seeds
Linseed oil ” . . <4 mg 188 - 195 .
89 % m/m 9,5% m/m | 175-190 KOH mg KOH 1,48 | 30 % m/m
Dragoon oil ” . . <0,8mg | 180-185 o
90 % m/m 9 % m/m 182 -203 KOH mg KOH 1,48 | 38 % m/m

Y Sample delivered by firm Sempra Slapy at Tabor

2 Sample delivered by RICP Praha

Pfi posuzovani vhodnosti odrtid olejnin pro budouci trhy

z hlediska profilu mastnych kyselin lze u€init tyto zavéry:

Kyselina linolenova je relativné nestabilni. Stabilita
se snizuje s urovni nenasycenosti v posloupnosti na
sycena kyselina > olejova > linolova > linolenova. Pfi-
tom i potravinaisky primysl vyzaduje vysokou stabili-
tu rostlinnych olej a tukt (s ohledem na vysoké teplo-
ty pii vyuzivani, vicenasobné pouziti oleju, dlouhodo-
ba zivotnost).

Standardni fepkovy olej je tradiéné hydrogenovan za
ucelem zvyseni stability.
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For assessment of the oil plants cultivars suitability from

future market from a view of the fatty acids profile it can be
concluded:

Linolenic acid is relative unstable. Stability decreases
with the unsaturation level in the sequence saturated
acid > oil > linoleic > linolenic. At the same time also the
food industry requires high stability of vegetable oils
and fats (with regard to high temperature on utilization,
multiple oil application, long-time service life).
Standard rape oil is traditionally hydrogenated due to
stability improving.



- Rostlinné oleje s <3 % m/m kyseliny linolenové a >75 %
m/m kyseliny olejové nepotiebuji hydrogenaci. K tomu
se jiz piiblizujeme u fepky olejné a postupné se zavadeji
slunec¢nice s vysokym obsahem kyseliny olejové.

- U odrtd s vysokym obsahem kyseliny erukové je pied-
poklad uplatnéni v biologicky odbouratelnych plastech,
moznost pfemény na kyselinu behenovou a biologicky
odbouratelnych mazivech.

- Velmi nizky obsah nenasycenych mastnych kyselin
(napf. linolenova <2 % m/m) je urostlinného oleje do-
provazen vysokou stabilitou, biologickou odbouratel-
nosti a pfirozenou univerzalnosti z divodu manipulace
s profily mastnych kyselin.

- Trhs biopalivy by nemél ptisobit ptimo jako hnaci sila
kvality oleje, avSak profil s vysokym obsahem kyseliny
olejové je pro biopaliva lepsi, nez je soucasny komodit
ni fepkovy olej, takZze mize urychlit vybér odrad.

- VySe uvedené pifinadsi velké dusledky pro agronomy.
Politické pozadavky na vyrobu biopaliv by mohly pa-
sobit na ekologické vstupy, zejména hnojeni dusikem.

Stébelniny a dieviny

Narozdil od chemickych znakt stébelnin a dievin, které
byly objastiovany v minulém roce, jsou fyzikalni vlastnosti
navzajem velkou mérou k sobé ve vzajemném plisobeni.
Reseni v této oblasti bylo zamé&feno na nové aspekty vza-
jemného plsobeni chloru a siry. V tab. 4 a 5 jsou uvedeny
fyzikalné-chemické analyzy sledovanych stébelnin a zrnin.
Chlor (CI)

Kvantitativni souvislosti mezi obsahem Cl v palivu a emi-
semi dioxint a furanti (PCDD/F) jsou popsany u riiznych
autort. Vedle ekologickych aspektt je Cl skodlivy svymi
koroznimi u¢inky. Tyto G€inky se projevuji ve spolupiiso-
beni s alkalickymi kovy a s SO, na povrchu vyméniku tepla
a dalSich kovovych ¢asti zatizeni. Mimoto miize zvySeny
obsah ClI také vést ke snizené teploté meéknuti popela.
Sira (S)

Také pro oxidy S ma primarni vyznam obsah prvku

v palivu. Sira pfechazi béhem spalovani za tvorby SO,, SO,
a stupnu alkalisulfatii z nejvétsi casti do plynné faze. Jako
v piipadé chloridu dochazi béhem ochlazeni kourovych ply-
ni v kotli ¢astecné ke zpétné kondenzaci, pti které se alkali-
a erdalkalisulfaty bud’ srazeji na ¢asticich polétavého po-
pilku, ptipadné jsou sulfaticky vazany. SO, ve formé€ plynu
a sulfat vazany na neodstranéném prachu uniké do okoli.
Sira miize byt také neptimo zodpovédna za zvysené riziko
koroze. To spociva v tom, Ze pti vySSich koncentracich SO,
v koufovém plynu dochazi k vyssi sulfatizaci dispozi¢nich
alkalickych a erdalkalickych chloridd. Tim je uvolfiovan Cl,
podporujici korozi.
Vedle uvedenych nedostatkii mtize pfitomnost S mit ale
také pozitivni u€inky. Pfi pfitomnosti sulfatd je elementarni
chlor svazan s konkuren¢ni reakci, piiCemz SO, reaguje
v nasledné reakci na kyselinu chlorosirovou:

CL,+S0,+H,0« SO,+2HCI
Sirou jsou mimoto ménény a inaktivovany katalyticky
pusobici oxidy S pfi tvorbé dioxinu a furanu:

- Vegetable oils with <3 % m/m linolenic acid and >75 %
m/m of oil acid do not need hydrogenation. The rape is
close to these figures and gradually the sunflower cul-
tivars with high content of oil acid are introduced.

- For the cultivars with high content of erucic acid is
anticipated their application in biologically degradable
plastics and lubricants and possibility of conversion to
behenic acid.

- Very low content of unsaturated fatty acids (e.g. linole-
nic <2 % m/m) is associated with high stability, biologi-
cal degradability and natural multi-purpose utilization
due to handling with the fatty acids profiles.

- The bio-fuel market should not act directly as a driving
force of oil quality, but profile with high content of oil
acid is better for bio-fuels as compared with current
commodity rape oil, therefore it can accelerate the culti-
vars choice.

- The above mentioned facts bring serious effects for
agronomist. Political requirements for bio-fuels produ-
ction could have impact on ecological inputs, nitrogen
fertilization in particular.

Culm plants and wood

In contrast to chemical signs of culm plants and wood
explained in the past year, the physical properties are most-
ly mutually connected each to other. Research in this sphe-
re was focused to new aspects of mutual influence of chlo-
rine and sulphur. In Tables 4 and 5 are listed the physical-
chemical analysis of monitored culm and grain plants.
Chlorine (Cl)

Quantitative correlations between Cl-content in a fuel
and dioxins and furans emissions (PCDD/F) are described
by various authors. Apart from ecological aspects the chlo-
rine also is detrimental throng its corrosion affects. These
affects are displayed in correlation with alkaline metals and
SO, on the heat exchanger surface and other metal parts of
device. Additionally increase in Cl-content could lead to
reduced temperature of ash softening.

Sulphur (S)

Also for sulphur oxides the element content in a fuel is of
considerable importance. During combustion is sulphur
transformed predominantly to gaseous phase under creati-
on of SO,, SO, and alkalsulphates degrees. As in case of
chloride there also occurs the partial reverse condensation
during the flue gases cooling in boiler resulting in precipi-
tation of alkali- and erdalcalisulphates on particles of flying
ash or eventually they are bonded sulphatically. SO, in
gaseous form and sulphate bonded to irremoved dust are
leaking to atmosphere. Sulphur also can be responsible for
increased risk of corrosion. It consist in occurrence of higher
sulphatization of disposition alkalic and erdalkalic chlori-
des at higher SO, concentrations. This releases Cl, and sup-
porting corrosion. Besides mentioned backwards the sul-
phur presence can have possitive effect as well. In presen-
ce of sulphates the elementary chlor is bonded with a com-
petitive reaction and SO, reacts in the subsequent reaction
to chlorosulfuric acid:
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CuO+S0,+%0,« CuSO,

Ruznymi prizkumy je doloZeno snizujici pisobeni PCDD/

F jiz od poméru Cl/S v palivu o hodnoté 1.

vazt

Cl,+S0O,+H,0« SO,+2HCI
Besides this sulphur also changes and inactivates cata-
lytically acting sulphur oxides with formulation of dioxine
and furan:

Tab. 4 Typické hodnoty pro zrno pSenice, Zita a jeCmene
Tab. 4 Typical values for grain from wheat, rye and barle

Parametr Jednotka Typ. Hodnota | Parametr | Jednotka | Typ. Hodnota
Parameter Unit Typical value | Parameter Unit Typical value
Popel / Ash % (m/m) d 2 Mg mg/kg d 1500
Spalné teplo
Ggoss calgriﬁc value qv grdar MJ/kg daf 18,8 Mn me/kg d )
Vyhtevnost
NZt calorific value g a MI/kg daf 17,4 Na mg/kg d -
Uhlik, C / Carbon, C % (m/m) daf 46 P mg/kg d 4000
Vodik, H / Hydrogen, H % (m/m) daf 6,6 Si mg/kg d -
Kyslik, O / Oxygen, O % (m/m) daf 45 Ti mg/kg d -
Dusik, N / Nitrogen, N % (m/m) daf 2 As mg/kg d <0,1
Sira, S / Sulphur, S % (m/m) daf 0,1 Cd mg/kg d 0,05
Chlor, CI/ Chlorine, Cl % (m/m) daf 0,1 Cr mg/kg d 0,5
Fluor, F / Fluorine, F % (m/m) daf - Cu mg/kg d 4
Al mg/kg d - Hg mg/kg d <0,02
Ca mg/kg d 500 Ni mg/kg d 1,0
Fe mg/kg d - Pb mg/kg d 0,1
K mg/kg d 5000 Zn mg/kg d 30

Poznamka: d = bezvody stav (suSina), daf = hotlavina, bezpopelna susina
Notice: d = anhydrous state (d.m.), daf = flammable matter, ash-free d.m.

Tab. 5 Fyzikalné-chemické viastnosti jednotlivych casti Zita lesniho
Tab. 5 Physical-chemical properties of single parts of forest rye

Slozeni Tednotka ’ . Zito 1esn1"/ Forest rye
Composition Unit cela rostlina stéblo klasy
Whole plant haulm ear

Voda / Water % m/m 6,94 7,71 7,75
Prchava hoflavina / Volatile flammable matter | % m/m 75,42 71,90 76,14
Neprchavy zbytek / Non-volatile residue % m/m 13,12 16,78 13,15
Popel / Ash % m/m 4,52 3,61 2,96
C % m/m 43,73 44,44 42,26
H % m/m 6,53 6,65 6,26
N % m/m 0,86 0,85 <0,1
S % m/m 0,07 0,06 0,08
O % m/m 37,22 36,45 40,61
Cl % m/m 0,13 0,23 0,08
Tavitelnost popela / Ash fusibility
t; (spékani) / t; (sintering) °C 960 860 990
Spalné teplo / Combustuble heat MJ .kg'1 16,97 17,34 16,96
Vyhtevnost / Heating value MJ kg™ 15,55 15,90 15,60
Pomér hmotnosti klasti k hmotnosti stébel 0.68
Ratio of ears and haulms mass ’

Poznamka: (vzorky poskytl ZV Troubsko, fijen 2006) / Notice: (samples delivered by ZV Troubsko, October 2006)

Faktory vyuZiti nekontaminovanych biosurovin z péce o
krajinu jako energetickych nosi¢i a produkti pro tech-
nické zpracovani

V této oblasti v souladu s etapou standardizace bylo do-
konceno tfidéni zalozené na ptivodu a zdroji (viz obr. 1 a 2).
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CuO+80,+%0,« CuSO,

Various research works support decreasing acting of
PCDD/F even at ratio Cl/S =1 in the fuel.

Application factors of non-contamined bio-row materials
originating from landscape management as energy and
products carriers for technical processing



Drevni paliva (1)

Lesni a plantazni
dfevo (1.1)

Drevozpracujici
primysl (1.2)

Pouzité di‘evo
(1.3)

Smési a primési
(1.4)

— Celé stromy (1.1.1)
- listnaté (1.1.1.1)
- jehlicnaté (1.1.1.2)
- rychlerostouci dieviny (1.1.1.3)
- ktoviny (1.1.1.4)
- smesi a piimesi (1.1.1.5)
— Kulatina (1.1.2)
- listnata (1.1.2.1)
- jehli¢nata (1.1.2.2)
- smesi a piimesi (1.1.2.3)
— Zbytky po tézbé dieva (1.1.3)
- Cerstvé/zelené (1.1.3.1)
- skladované (1.1.3.2)
- smési a pfimési (1.1.3.3)
— Patfezy (1.1.4)
- listnaté (1.1.4.1)
- jehlicnaté (1.1.4.2)
- rychlerostouci dfeviny (1.1.4.3)
- kfoviny (1.1.4.4)
- smesi a pfimési (1.1.4.5)
— Kury (z lesnich praci) (1.1.5)
— Dtevni biomasy z péce
o krajinu (1.1.6)

—Chemicky neosetiené

dfevni zbytky (1.2.1)

- bez klry (1.2.1.1)

- s kiirou (1.2.1.2)

- kiira z primyslového
zpracovani (1.2.1.3)

- smési a piimési (1.2.1.4)

—Chemicky oSetiené

drevni zbytky (1.2.2)

- bez kiry (1.2.2.1)

- s ktirou (1.2.2.2)

- kiira z primyslového
zpracovani (1.2.2.3)

- smési a pfimési (1.2.2.4)

— Vlaknité odpady rostlinného

puvodu z celulézového a

Chemicky neosetiené
drevo (1.3.1)

-bez kury (1.3.1.1)

- kira (1.3.1.2)

- smési a ptimési (1.3.1.3)
Chemicky oSetiené dievo
(1.3.2)

- bez kiry (1.3.2.1)

- kiira (1.3.2.2)

- smesi a pfimési (1.3.2.3)

papirenského primyslu (1.2.3)

- chemicky neosetiené
vlaknité odpady (1.2.3.1)

- chemicky oSetiené
vlaknité odpady (1.2.3.2)

Obr. 1 Klasifikacni schéma drevnich paliv podle piivodu a zdroji

Wood biomass (1)

Forest and
plantation (1.1)

— Whole trees (1.1.1)

- deciduous (1.1.1.1)

- coniferous (1.1.1.2)

- short rotation coppice (1.1.1.3)

- bushes (1.1.1.4)

- blends and mixtures (1.1.1.5)
— Stemwood (1.1.2)

- deciduous (1.1.2.1)

- coniferous (1.1.2.2)

- blends and mixtures (1.1.2.3)
— Logging residues (1.1.3)

- fresh/green (1.1.3.1)

- stored (1.1.3.2)

- blends and mixtures (1.1.3.3)
— Stumps (1.1.4)

- deciduous (1.1.4.1)

- coniferous (1.1.4.2)

- short rottion coppice (1.1.4.3)

- bushes (1.1.4.4)

- blends and mixtures (1.1.4.5)
— Bark (from forestry operations)
(1.1.5)
— Landscape management woody

Fig. 1

Wood processing
industry (1.2)

Blends and
mixtures (1.4)

Used wood
(1.3)

—Chemically untreated
wood residues (1.2.1)
- without bark (1.2.1.1)
- with bark (1.2.1.2)
- bark (from industry
operations (1.2.1.3)
- blends and mixtures
(1.2.1.4)
—Chemically treated
wood residues (1.2.2)
- without bark (1.2.2.1)
- with bark (1.2.2.2)
- bark (from industry
operations (1.2.2.3)
- blends and mixtures
(1.2.2.4)

and paper industry (1.2.3)

Chemically untreated

wood (1.3.1)

- without bark (1.3.1.1)

- bark (1.3.1.2)

- blends and mixtures (1.3.1.3)
Chemically treated wood
(1.3.2)

- without bark (1.3.2.1)

- bark (1.3.2.2)

- blends and mixtures (1.3.2.3)

—Fibrous waste from the pulp

- chemically untreated fibrous waste (1.2.3.1)

- chemically treated fibrous
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Bylinna biomasa (2)

Zemédélské a zahradni

Primysl zpracovavajici byliny, vedlejsi

Smési a primési

byliny (2.1) produkty a zbytky (2.2) 2.3)

—Obilniny (2.1.1) Chemicky neosetfené bylinné zbytky (2.2.1)

- cela rostlina (2.1.1.1) - obilniny a traviny (2.2.1.1)

- Casti slamy (2.1.1.2) - olejniny na semeno (2.2.1.2)

- zrna nebo semena (2.1.1.3) - kofenoviny (2.2.1.3)

- lusky nebo slupky (2.1.1.4) - luskoviny a kvétiny (2.2.1.4)

- smési a pfimési (2.1.1.5) - smési a ptimési (2.2.1.5)
— Traviny (2.1.2) Chemicky osetfené bylinné zbytky (2.2.2)

- cela rostlina (2.1.2.1) - obilniny a traviny (2.2.2.1)

- Casti slamy (2.1.2.2) - olejniny na semeno (2.2.2.2)

- semena (2.1.2.3) - kofenoviny (2.2.2.3)

- slupky (2.1.2.4) - luskoviny a kvétiny (2.2.2.4)

- smési a pfimési (2.1.2.5) - smési a pfimési (2.2.2.5)
— Olejniny na semeno (2.1.3)

- cela rostlina (2.1.3.1) — Luskoviny (2.1.5)

- stonky a listy (2.1.3.2) - celarostlina (2.1.5.1)

- semena (2.1.3.3) - stonky a listy (2.1.5.2)

- lusky nebo slupky (2.1.3.4)| - plody (2.1.5.3)

- smési a pfimési (2.1.3.5) - lusky (2.1.5.4)
— Kofenoviny (2.1.4) - smési a pfimési (2.1.5.5)

- cela rostlina (2.1.4.1) — Kvétiny (2.1.6)

- stonky a listy (2.1.4.2) - cela rostlina (2.1.6.1)

- kofen (2.1.4.3) - stonky a listy (2.1.6.2)

- smési a pfimési (2.1.4.4) - semena (2.1.6.3)

- smési a piimési (2.1.6.4)
Bylinna biomasa z péce o krajinu (2.1.7)
Obr. 2 Klasifikacni schéma bylinné biomasy
Herbaceous biomass (2)
|
Agriculture and horticulture Herb processing industry, by-products and Blends and

herb (2.1)

residues (2.2)

—Cereal crops (2.1.1)
- whole plant (2.1.1.1)
- straw parts (2.1.1.2)

— Grasses (2.1.2)
- whole plant (2.1.2.1)
- straw parts (2.1.2.2)
- seeds (2.1.2.3)
- shells (2.1.2.4)

— Oil seed crops (2.1.3)
- whole plant (2.1.3.1)

- seeds (2.1.3.3)

— Root crops (2.1.4)
- whole plant (2.1.4.1)
- fruit (2.1.4.3)

- blends and mixtures
(2.1.4.4)

- grains or seeds (2.1.1.3)
- husks or shells (2.1.1.4)
- blends and mixtures (2.1.1.5)

- blends and mixtures (2.1.2.5)
- stalks and leaves (2.1.3.2)
- husks of shells (2.1.3.4)

- blends and mixtures (2.1.3.5)

- stalks and leaves (2.1.4.2)

mixtures (2.3)

Chemically untreated herb residues (2.2.1)
- cereal crops and grasses (2.2.1.1)

- oil seed crops (2.2.1.2)

- root crops (2.2.1.3)

- legume crops and flowers (2.2.1.4)

- blends and mixtures (2.2.1.5)
Chemically treated herb residues (2.2.2)
- cereal crops and grasses (2.2.2.1)

- oil seed crops (2.2.2.2)

- root crops (2.2.2.3)

- legume crops and flowers (2.2.2.4)

- blends and mixtures (2.2.2.5)

— Legume crops (2.1.5)

- whole plant (2.1.5.1)

- stalks and leaves (2.1.5.2)

- fruit (2.1.5.3)

- pods (2.1.5.4)

- blends and mixtures (2.1.5.5)
— Flowers (2.1.6)

- whole plant (2.1.6.1)

- stalks and leaves (2.1.6.2)

- seeds (2.1.6.3)

- blends and mixtures (2.1.6.4)

Landscape management herbaceous biomass (2.1.7)

Fig. 2 Classification scheme of herbaceous biomass

99




V navaznosti na klasifikaci byly stanoveny postupy pro
splnéni pozadavki na jakost a opatfeni, ktera dostatecnym
zplisobem zarucuji, ze jsou dodrzeny specifikované vlast-
nosti biopaliv. Piiklady dokumentace ptivodu a zdroje a
prohlaseni o jakosti paliva v riznych dodavatelskych fe-
tézcich biopaliv jsou znazornény na obr. 3. Cilem zajisténi
jakosti je poskytovat zaruku, ze je neptetrzité dosahovano
stabilni jakosti v souladu s pozadavky zakaznika. Opatfeni
pro zajisténi jakosti usnadiiuje nadvrh systému pro zajisténi
jakosti paliva u vyrobcti a dodavatelti tuhych biopaliv. Jeho
funkci je ujistit se, Ze:

*  existuje sledovatelnost

*  pozadavky, které ovliviiuji jakost paliva, jsou pod

kontrolou;

*  konecény uzivatel miize mit divéru v jakost paliva.

Pozadavky na vyrobu tuhych biopaliv se 1isi podle slozi-
tosti vyrobniho procesu, stejné jako podle pozadavkd na
biopaliva (naptiklad mezi maloodbeérateli, ktefi mohou po-
zadovat vysoce kvalitni biopaliva a velkoodbérateli, ktefi
mohou vyuzit vyhodu flexibility spalovacich zafizeni, co se
tyka paliva). To vede k riznym opatfenim a pozadavkiim na
zplisob zajisténi jakosti. Metodika zajisténi jakosti pfi vyro-
bé musi byt pouzita pro vSechny procesy, ale musi byt
pfizpisobena pozadavkiim na vyrobu v urcitém piislus-
ném vyrobnim fetézci.

Vhodna pfeprava, manipulace a skladovani jsou velmi
dulezitymi faktory pro konec¢nou jakost biopaliva. Zarucuji
také, Ze je palivo uchovavano ve spravnych podminkach.
Melo by byt zabranéno negativnim vliviim na tyto ¢innos-
ti. Ucastnik musi dokumentovat postupy piepravy, mani-
pulace a skladovani po vyrobé biopaliva. To mize byt uci-
néno napiiklad ve smlouvé o dodéni.

Pii vyrobé, skladovani a dodavani tuhych biopaliv by
meély byt pouzity vhodné metody a mél by byt dan pozor na
to, aby nedoslo ke znecisténi a degradaci dodavky paliva.
Prikladem necistot jsou kameny, kovové Castice a plasty.
Degradace miZe byt zptisobena absorpci vlhkosti.

Inovace a optimalizace vyuZivani vhodnych stébelnatych
plodin a rychlerostoucich dievin jako nosici energie a
produkti

Prace v této etapé byly zaméteny na potencial a postup
vyroby biomethanolu, ethylesteru mastnych kyselin a bu-
tanolu v procesu konverze vhodné biomasy na uhlovodi-
ky — BtL (Biomass-to-Liquid).

V ramci riznych moznosti vyroby paliva pro dopravni
ucely na bazi biomasy se velice slibnou volbou zda byt
zejména tepelné-chemicka preména biomasy zplyfovanim
a syntézou paliva. Ve srovnani s konvenénimi fosilnimi pa-
livy a surovinami zaloZenymi na ropé mohou byt BtL vyra-
béna s jasné stanovenymi vlastnostmi, které prispivaji ke
splnéni soucasnych a budoucich norem pro vyfukové emi-
se, jako je EURO IV/V. Jejich vyroba je charakterizovana
tfemi hlavnimi kroky:

* zplynovanim lignocelul6zové biomasy na surovy plyn,
* CiSténim a upravou surového plynu na synteticky plyn,

vazt

In this field was finished classification based on origin
and resource (see Fig. 1 and 2) in compliance with period of
standardisation.

In connection with classification procedures were deter-
mined to meet qualitative requirements and measures pro-
viding that the biofuels specified properties are maintai-
ned. Examples of origin and resource documentation as
well as proclamation on fuel quality in different biofuel sup-
ply chains are illustrated in Fig. 3. Scope of the quality
provision is to give a guarantee of continually achieved
stable quality in accordance with customer demands. Mea-
sures for quality provision facilitates proposal of system
for quality maintenance of solid biofuels manufacturers and
suppliers. The proposal function is to be sure about:

+  Existence of traceability;

*  Requirements influencing fuel quality are under con-

trol,

*  Final user’s credibility on fuel quality.

Requirements for solid biofuels production vary accor-
ding to the production process complication level similarly
as for biofuels (e.g. among small users demanding high-
quality biofuels and large users employing advantage of
combustion systems flexibility as a fuel regards). That leads
to various measures and demands to ensure quality. The
quality ensurance methodology during production should
be applied for all processes but has to be adapted to requi-
rements for production in certain appropriate production
chain.

A suitable transport, handling and storage are very im-
portant factors for biofuel final quality. They also guaran-
tee correct storage conditions. It is important to prevent
the negative affection of these factors. The participant has
to declare the transport, handling and storage procedures
after the biofuel is produced. This can be treated by the
contract of delivery.

For the solid biofuels production, storage and delivery
the suitable methods should be applied and attention focu-
sed to avoid pollution and degradation of a fuel delivery.
The example of pollution is stones, metal particles and plas-
tics. Degradation can be caused by moisture absorption.

Innovation and optimization of suitable culm plants and
rapid growing wood exploitation as energy and products
carriers

Work in this section was focused to bioethanol, fatty
acids ethylester and butanol production procedure and
potential within suitable biomass conversion process to
hydrocarbons — BtL (Biomass-to-Liquid).

Within the scope of various possibilities of fuel produc-
tion for transport purposes based on biomass very promi-
sing option seems to be mainly biomass thermal-chemical
conversion via gasification and fuel synthesis. Compared
with conventional fossil oil-based fuels and raw materials
the BtL fuels can be produced with clearly specified pro-
perties contributing to fulfilment of current and future stan-
dards for exhaust emissions as EURO IV/V. Their producti-
on is characterized by the three principal steps:
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BIOMASA DODAVATEL KQNE(":NY
PUVOD/ZDROJ UZIVATEL

Biopaliva v sypkém stavu

) Vyrobce
Uéastrllik nebo vlastnik bio p aliva = , Kopeény
, . I dodavatel ! uzivatel
Vlastnici | , | I
7 droje Uéas}nik :
. |
biomasy ’ . \ !
: Yyrobg Dodavatel : ‘v
f biopaliva |1 ... . Konec¢ny
I biopaliva i sivatel
I [ uzivate
T / |
i |
| |
- . I
Balena biopaliva I }
| |
. I , [
Vlastr%lm Uéas}nik Vyrobce /! Malogbchod- L\ Koneén}'l
;drOJe | dodavatel T . mkAS i uzivatel
biomasy : biopaliva : biopalivem -
| |
| | |
v v v
Dokumentace Prohlaseni o Prohlaseni o
puvodu a zdroje jakosti paliva jakosti paliva

Obr. 3 Priklady dokumentace piivodu a zdroje a prohldseni o jakosti paliva v riznych
dodavatelskych retézcich biopaliva

BIOMASS SUPPLIER END-USER
ORIGIN/SOURCE

Biofuels in bulk material

Biofuel
Opera;or or owner pro ducer = : End-user
. | supplier ‘
Biomass | PP I
I0perator :
resource I !
owners i !
! Biofuels Biofuel : End
I nroducers li I nd-user
: /| supplier i
| I
: |
| |
' I
Packaged biofuels : !
| I
Biomass Biofuel ; I
resource Operper rolguﬁr/ - Blofuel - End-user
| p X | retailer |
owners I supplier I Il
I
: | '
v v v
Documentation of Fuel quality Fuel quality
origin and source declaration declaration

Fig. 3 Examples of the documentation of origin, source and fuel quality declaration in
different biofuel supply chains
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* katalytickou syntézou tohoto plynu na synteticka biopa-
liva, napft. Fischerovy-Tropschovy uhlovodiky (FT), bi-
omethanol (MeOH), biodimethylether (DME) a zuslech-
tény synteticky plyn (SNG) nebo tGpravou a ¢isténim na
biovodik.

Doposud nejbéznéji pouzivany alkohol pro transesterifi-
kaci je methanol. Katalyticka syntéza s bioethanolem byla
Casto zminovana jako alternativa vyhodnéjsi z pohledu vli-
vu na zivotni prostfedi. V soucasnosti je vSak také nutné
obdobné posuzovat biomethanol, jehoz vyrobé z biomasy
a také z bioplynu se vénuje zna¢na pozornost. Dalsi vyho-
dou bioethanolu je jeho relativné nizka toxicita a dale sku-
tecnost, Ze doplitkovy uhlikovy atom v molekule mirné zvy-
Suje obsah energie a cetanové ¢islo.

V ramci feseni byl studovan prubéh alkalicky katalyzo-
vané transesterifikace fepkového oleje jednomocnymi al-
koholy této fady: methanol (MeOH), bioethanol (EtOH),
propanol (PrOH), butanol (BuOH) a oktanol (OkOH).

Na zékladé ziskanych experimentalnich vysledka byly zjis-
tény relativni rovnovazné stupné konverze triacylglyceri-
di (TAG) a déleni reakéni smési na esterovou a glycerino-
vou fazi uvedené v tab. 6. V tab. 7 jsou uvedeny soucasné
ceny pro bioethanol a biomethanol.

vazt

Lignocellulose biomass gasification to raw gas,
Cleaning and treatment of raw gas to synthetic gas,
Catalytic synthesis of that gas to synthetic biofuels, e.g.
Fischer - Tropsch hydrocarbons (FT), biomethanol
(MeOH), biodimethylether (DME) and refined synthetic
gas or by treatment (SNG) or by treatment and cleaning
to biohydrogen.

So far most typically employed alcohol for transesterifi-
cation is methanol. Catalytic synthesis with bioethanol is
often referred to as an alternative more suitable from a view
of environmental impact. Today also bioethanol should be
assessed similarly because its production from biomass
and biogas is in a centre of attention. Other advantage of
bioethanol it its relative low toxicity and also a fact that
additional carbon atom in molecule increases slightly ener-
gy content and cetane number.

In framework of this solution the course of alcalically
catalyzed transesterification of rapeseed oil monovalent al-
cohols of this line: methanol (MeOH), bioethanol (EtOH),
propanol (PrOH), butanol (BuOH) a octanol (OkOH).

Following the acquired experimental conversion trigly-
cerides degrees (TAG) were found as well as division of
reaction mixture to ester and glycerine phases as referred
in Tab. 6. In Table 7 are presented now-a-day prices of bio-
ethanol and biomethanol.

Tab. 6 Relativni rovnovazné stupné konverze a déleni fazi u sledovanych alkoholil
Tab. 6 Relative balanced degrees of conversion and phases division of investigated alcohols

Alkohol Methanol Ethanol Propanol Butanol Oktanol
Alcohol (MeOH) (EtOH) (PrOH) (BuOH) (OkOH)
Relatlvn} stupen 'konverze 1,00 0.85 0.74 0.56 0.40
Conversion relative degree
D¢leni fazi ano ano Castecné ne ne
Phases division yes yes partially no no

P1i studii alkoholyzy fepkového oleje bylo zjisténo:

*  Sezvétsujici se délkou alkylového radikalu alkoho-
lu klesa rovnovazny stupeil konverze TAG a snizuje
se rychlost reakce a vytézek esterti.

*  Prodluzovani alkylového radikalu v molekule alko-
holu zptsobuje snizovani polarity alkoholu a tim
zvySovani jeho rozpustnosti v esterové fazi. Tim se
snizuje extrakce glycerolu z reak¢ni faze do glyceri-
nové faze, coz spolu se vznikem povrchove aktiv-
nich latek, tj. mydel, mono- a diacylglyceridi muze
zpuisobovat nerozdéleni reakéni smési na dvé faze.

*  Uplatnéni alkoholyzy jako transesterifikacni reakce
v klasickém uspotadani Ize prakticky uplatnit u met-
hanolyzy a ethanolyzy.

Na zaklad¢ vyzkumné ¢innosti je mozné pro dalsi vyvo-

jové prace doporucit:

*  Laboratorné a nasledné¢ poloprovozné ovéfit moz-
nost vracet ¢ast azeotropického recyklatu do vyro-
by (stanoveni vlivu vody v reakéni smési),

z vysledku odvodit celkovy pozadavek na absoluti-
zaci bioethanolu;

When studying rapeseed oil alcoholysis the following

was found:

*  With extending alcohol alkyl radical length the TAG
and reaction speed and esters yield reduces.

*  Thealkyl radical extending in alcohol molecule is a
cause of alcohol polarity decreasing and thus its
dissolution in ester phase increasing this reduces
glycerol extractions from reaction to glycerine phase
what can cause the reaction mixture impart to two
phases together with generating of active substan-
ces, i.e. soaps, mono- and diacylglycerides

*  Alcoholysis utilization as transesterification reacti-
on in classical arrangement can be applied for met-
hanolysis and ethanolysis.

Based on the research activity it is possible to recom-

mend for future development:

*  To verify possibility to return back a part of azeotro-
phical recyclate into production (Water effect de-
termination in reaction mixture) in laboratory and
consequently under half-operational conditions;
from result to derive total demand for bioethanol
absolutization;
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Tab. 7 Cenové relace pro methanol, bioethanol a biomethanol (bez DPH)
Tab. 7 Price relations for methanol, bioethanol a biomethanol (without VAT)

Polozka / Item Methanol Bioethanol Biomethanol "
Burzovni cena (EUR.t") 395 — (400 — 600 | jen vyrobni naklady / Production costs only
Stock market price (EUR.t") 415 EUR/1000 1) | Choren z biomasy / Choren from biomass 400
507 - 760 Chemrec from black liquor 182
1 ZSW — bioplyn 150 - 520
Tuzemska cena (K¢&.t) 2 -
Domestic price (CZK.t") 13900 228027

D Vyroba jen v pilotnim, ev. experimentalnim zafizeni / V Production only in pilot or experimental device
2 Trzni cena 18 K¢&.I, hustota 789,4 kg.m> (20 °C) /  Market price 18 CZK.I"!, density 789,4 kg.m3 (20 °C)

*  Obdobnym zptisobem ovéfit postup debioethanoli-
zace surové glycerolové faze a finalni rafinaci této
suroviny;

»  Stanovit investi¢ni naklady na posileni stupné od-
destilovani bioethanolu z EERO a glycerolové fize;

*  Zhotovit studii proveditelnosti, ktera by obsahova-
la posouzeni technicko-ekonomické efektivnosti a
ekologické zatéze zatrazeni této operace do techno-
logického procesu;

»  Dokonc¢it technickou specifikaci — pfednormu a nor-
mu na EERO palivo se viemi néleZitostmi. Vlastnos-
ti EERO musi byt definovany v technické normé,
parametry méfitelné a vysledky opakovatelné;

*  Srovnani vyuziti bioethanolu do benzinovych paliv
(ETBE, ptimy ptidavek v souladus CSN EN 228);

»  Kvalifikovany odhad energetické naroc¢nosti vyro-
by EERO z pohledu zvyseného naroku na destilaci
prebytku bioethanolu v reakéni smési.

Velka pozornost v rdmci této etapy se vénovala biobuta-
nolu, jehoz realné moznosti Sirokého uplatnéni vyrazné po-
sunuly vyzkumné aktivity firmy Du Pont de Nemours and
Company v letech 2003 —2006.

Tepelné-technické aspekty a minimalizace emisnich uka-
zateli pr¥i energetickém vyuZivani biopaliv v souladu
s platnou legislativou a normami

Pokracovalo hodnoceni biomasy resp. biosurovin na zi-

votni prostiedi. Hodnoceni ekologickych rizik je komplex-
né provadéno ve tfech oblastech:

«  emise CO,,  (hodnoceni zivotnich cykld).

S vyznamné klesajicim vlivem emisi konverznich za-
fizeni na imisni situaci, a tim na kvalitu vzduchu, se
vyhledoveé pfesouva rovnovaha mezi emisemi kla-
sickych 8kodlivych plyni jako CO, HC aNO_a emi-
semi CO, ve smérurostouci dileZitosti CO,, . To
ptredevsim proto, ze byl mezitim Siroce akceptovan
sklenikovy efekt jako realita, ackoliv objektivni du-
kaz stale jesté neni plné k dispozici;

*  dopad produkce biomasy. Zem&dé€lstvi mize mit vy
znamny vliv na Zivotni prostiedi: kladny i zaporny.
Obecné uroven skodlivych vlivi se 1i$i s intenzitou
zemedélstvi (viz A¢ni plan pro biomasu);

*  lokalni dopad pouzivani biopaliv na zivotni prostie-
di.

*  Toverify similarly procedure ofthe raw glycerol
phase de-bioethanolization and final refining of that
raw material;

*  To determine investment costs to reinforce degree
of bioethanol distillation from rapeseed oil ethyles
ter and glycerol phase;

*  Tomake a study of feasibility containing evaluation
of technical-economical effectivity and ecological
burden caused by this operation introduction into
technological process;

* To bring to end the technical specification - pre-
standard and standard for fuel produced from rape-
seed oil ethylester with all essentials. That fuel pro
perties have to be defined in technical standard,
parameters measurable and results repeatable;

*  Comparison of bioethanol exploitation in petrol fuels
(ETBE, direct addition in accordance with stan-
dard CSN EN 228);

*  Qualified estimation of rapeseed oil ethylester fuel
production energy consumption from a view of in-
creased demand for distillation of bioethanol sur-
plus in reaction mixture.

In framework of this period a considerable attention was
paid to biobutanol having real possibility of wide applicati-
on due to the research activity of the firm Du Pont de Ne-
mours and Company within 2003 —2006.

Heat-technical aspects and minimization of emission indi-
cators at biofuels energy exploitation in accordance with
valid legislation and standards

In this field has continued biomass evaluation and bio-

raw materials on environment. Ecological risk evalution is
completely implemented in the three fields:

+ CO,,, emissions (life cycles evaluation). With sig-
nificantly decreasing emissions effect of conversi-
on systems on immision situation and thus on air
quality, the balance between classical harmful ga-
ses emissions as CO, HC a NO, and CO, emissions
is shifted in direction of CO,,  increasing importan-
ce due to the widely accepted greenhouse effect as
a reality, despite to objective evidence is not fully
available so far;
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Tuha biopaliva

Systematicky se jiz tieti rok fesi také problematika spalo-
vani standardizovanych paliv z vhodné biomasy (v soula-
du s obr. 1 - 3) u typickych pfedstaviteld automatickych
teplovodnich zafizeni tuzemskych vyrobcti: Pel Ling 27: jme-
novity tepelny vykon 25 kW s regulovatelnym vykonem
7,5—25kW (obr. 4), Verner A 25: jmenovity tepelny vykon
25 kW s regulovatelnym vykonem 7 —26 kW (obr. 5), AM
24 Licotherm: jmenovity tepelny vykon 24 kW
s regulovatelnym vykonem 7 — 24 kW (obr. 6). V leto$nim
roce byla pozornost zaméfena na energetické zrniny.
V navaznosti na zakladni etické aspekty se hodnotila u¢in-
nost a emisni parametry energetické pSenice, jeémene, ku-
kufice a ovsa.

Z hlediska dokonalosti spalovani primérné hodnoty
emisi pfi provozu zafizeni o jmenovitém i nejmensim tepel-
ném vykonu se sledovanymi energetickymi zrninami jako
palivem neptekrocily hodnoty:

CO=2000 mg.m > (suché spaliny, 0°C, 101,325 kPa,
10%0,)

NO, =950 mg.m,* (suché spaliny, 0 °C, 101,325 kPa,
11%0,)

OGC =50 mg.m,* (suché spaliny, 0°C, 101,325 kPa,
10%0,)

prach =70 mg.m,* (suché spaliny, 0 °C, 101,325 kPa,

10%0,).

Pfitom tyto hodnoty jsou vyrazné niz$i nez limitni hod-
noty dané normou CSN EN 303-5:2000. Tato norma nesta-
novuje limitni hodnoty emisi NO,, ale jen CO, OGC a prach.
Tato znecist'ujici latka je u nas sledovana ¢eskou inspekci
zivotniho prostiedi. I kdyZ tyto vyrobky patii do kategorie
malych zdroju znecist'ovani, je mozné orientacné vychazet
z pozadavku na emisni limit platny pro stiedni zdroj zne¢is-
tovani. Ten je podle nafizeni vlady ¢. 352/2002 Sb. pro spa-
lovaci zafizeni vyuzivajici biomasu jako palivo 650 mg.m,
(suché spaliny, 0 °C, 101,325 kPa, 11 % O,). Tato hodnota
vsak byla zatim u sledovanych energetickych zrnin vzdy
ptekrocena. Automaticky teplovodni kotel Verner A 25 na
drevni pelety a energetickou psenici je zatim jedinym zafi-
zenim tohoto typu, ktery je SZU Brno certifikovan (&islo: B
—30-00092 - 06 do 28.2.2008).

Z technického hlediska je nutné pii navrhu optimalizace
konstrukce zohlednit niz$i teploty deformace popela (obr.
7) a potiebu snizovani emisi NO,.

Podklady pro standardizaci nebo jejich zpi‘esnéni vhod-
nych biosurovin jako nosic¢i energie a produkti

Pokracovaly prace na prednorme (viz souvisejici obr. 3)
,»Tuhd biopaliva — Zaji§téni kvality paliva®“ v souladu
s technickou specifikaci CEN/TS 15234:2006. V oblasti tu-
hych alternativnich paliv (TAP — solid recovery fuels) byla
dokonéena terminologie, definice a popis souvisejicich
pojmu. Dokoncena byla také specifikace a tfidéni TAP. Jde
o vlastnosti, které charakterizuji toto palivo s podilem bio-
masy. Retézec TAP je patrny z obr. 8. Odbér vzorki znazor-
fluje obr. 9.

*  Biomass production impact. Agriculture can have a
significant impact on environment: both positive and
negative. Generally the harmful effect level varies
by the agriculture intensity (see Action plan for bi-

omass);
*  Local impact of biofuels utilization on environment.
Solid biofuels

Systematically also are solved problems of standardized
fuels combustion from suitable biomass (3™ year) as illustra-
ted in Figures 1 — 3 in typical automated heat conductive
devices of domestic manufacturers: Pel Ling 27: nominal
heat performance of 25 kW with regulated performance of
7,5—25kW (Fig. 4), Verner A 25: nominal heat performance
of 25 kW with regulated performance of 7—26 kW (Fig. 5),
AM 24 Licotherm: nominal heat performance of 24 kW with
regulated performance of 7 — 24 kW (Fig. 6). This year at-
tention was put on energy grain crops. In conjunction with
basic ethical aspects of energy wheat, barley, maize and
oats efficiency and emission parameters were evaluated.

From point of view of combustion perfection the emissi-
ons the emissions average values did not exceed the fol-
lowing level regarding the device operation of nominal and
least heat performance using monitored energy grain crop
as a fuel:

CO=2000 mg.m,* (dry combustion products, 0°C,
101,325kPa, 10%O,)

NO_=950 mg.m,* (dry combustion products, 0°C,
101,325kPa, 11%0O,)

OGC = 50 mg.m,* (dry combustion products, 0°C,
101,325kPa, 10%O,)

dust =70 mg.m,* (dry combustion products, 0 °C,
101,325kPa, 10% O,).

Actually these values are considerably lower than limit
values given by the standard CSN EN 303-5:2000. This stan-
dard does not determine the limit values of NO_emissions
but only CO, OGC and dust. This polluting substance is in
our country monitored by the Czech environmental inspe-
ction. Even these products belong into the category of
small polluting resources it is possible to consider roughly
the requirement for emission limit valid for the medium pol-
luting resource. That is 650 mg.m * (dry combustion pro-
ducts, 0°C, 101,325 kPa, 11 % O,) according to the Decree
No. 352/2002 of the Government of the Czech Republic for
combustion systems using biomass as a fuel. Meanwhile,
that value always was exceeded when using the monitored
energy grain crops. The automated heat conductive boiler
Verner A 25 for wood pellets and energy wheat is up to now
the only device of this type certified by the SZU Brno (No:
B —30-00092 - 06 till 28 February 2008).

From technical aspect it is necessary to consider the ash
deformation lower temperature (Fig. 7) and a need of NO_
emissions reduction for the construction proposal optimi-
zation.
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Obr. 4 Schéma spalovaciho systéemu se spodnim privodem paliva (Pel Ling 27)
Fig. 4 Scheme of combustion system with bottom fuel supply (Pel Ling 27)
1 - spalovaci prostor s keramikou / combustion space with ceramics, 2 - retortovy hotak / retort burner,

3 - $nekovy dopravnik paliva / fuel auger conveyor, 4 - zasobnik popela / ash hopper, 5 - ventilator spalovaciho
vzduchu / burning air ventilator, 6 - zdsobnik paliva / fuel container,

7 - elektromotor s pfevodovkou / electric motor with gear box

Obr. 5 Schéma spalovaciho systému se samospadovym privodem paliva (Verner A 25)
Fig 5 Scheme of combustion system with self-filling fuel supply (Verner 4 25)
1 - spalovaci prostor s hofakem / combustion space with burner 2 — ro$tnice / grate bar, 3 - zasobnik popela / ash hop-
per, 4 - ventilator spalovaciho vzduchu / burning air ventilator, 5 - topna ty¢ / heating bar, 6 - Snekovy dopravnik paliva /
fuel auger conveyor, 7 - elektromotor s pfevodovkou / electric motor with gearbox, 8 - pohon rostnic / grate bars drive, 9 -
zasobnik paliva / fuel container

Obr. 6 Pohled na automaticky teplovodni kotel

Obr. 7 Pohled na spékani popelovin pri

AM 24 Licotherm na zkuSebnim okruhu spalovani granulované slamy

Fig. 6 View on automated heat conductive boiler Fig. 7 View on ash sintering during
AM 24 Licotherm at the testing circuit

pelletized straw combustion
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Fig. 8 SRF chain — The Technical specification on specification and classes is applicable at the

point of delivery

Tridici systém je zaloZen na tfech dulezitych paramet-
rech, vztahujicich se k hlavnim vlastnostem TAP: ekono-
micky parametr (vyhfevnost), technicky parametr (obsah
chloru) a environmentalni parametr (obsah rtuti). Paramet-
ry jsou vybrany tak, aby poskytly okamzity a také zakladni
obraz o ptislusném palivu (viz tab. 8).

Pouze paliva odvozena z biomasy a jiného nez nebezpec-
ného odpadu, ktera spliiuji pozadavky pro TAP, mohou byt
klasifikovana jako TAP.

Basis for standardization of suitable bio-raw materials or
their specification as energy and products carriers

In this field the work on the pre-standard has continued
(seerelated Fig. 3) ,,Solid biofuels — Fuel quality provision”
in accordance with technical specification CEN/TS
15234:2006. In the field of solid recovery fuels TAP there
was concluded terminology, definitions and connected
terms description. Completed also was TAP specification
and classification, i.e. properties characteristic for that bio-
mass fuel. The TAP chain is illustrated in Fig. 8. The sam-
ples off-take is presented in Fig. 9.
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Tab.8 Navrh tridiciho systému pro TAP
Tab.8 Classification system for solid recovered fuels

Tr1d1c1.vlast.nost Statistickd mira Jednotka Ttidy / Classes
Classification . . 1 2 3 4 5
Statistical measure Unit
property

Vyhtevnost (NCV) stfedni hodnota

Net calorific value (aritmeticky prameér) MJ/kg (ar) >25 >20 >15 >10 >3

(NCV) Mean

Chlor (CD) sttedni hodnota

Chlorine (Cl) (aritmeticky primér) | % (m/m)d | ? 0,2 70,6 71,0 715 73
Mean

Rtut’ (Hg) Median 80. percentil | mg/MJ (ar) | ? 0,02 70,03 70,08 | ?0,15 | ?0,50

Mercury (Hg) Median 80" percentile | mg/MJ (ar) | ? 0,04 ? 0,06 70,16 | 20,30 | ? 1,00

ar - pivodni vzorek, d - v suSiné / ar — original sample, d — in d.m.
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Obr. 9 Znazornéni odbéru vzorkii a postup odbéru. Pocet a velikost dilcich vzorkii zavisi na

heterogenité TAP a na poZadované presnosti (viz prCEN/TS 15442)
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Fig. 9 Illustration of sampling and sample procedure. Number and size of increments depend on
the heterogenity of the SRF and on requiered accuracy and precision (see prCEN/TS 15442)

Udaje a materialy, prezentované v tomto &lanku byly zis-
kany v ramci feseni vyzkumného zaméru MZE 0002703101
Vyzkum novych poznatkti védniho oboru zemédélské tech-
nologie a technika a aplikace inovaci oboru do zeméed€lstvi
Ceské republiky.

Kontakt: Ing. Petr Jevic, CSc.
Ing. Zdena Sedivi

The classification system consists of three important pa-
rameters related to the TAP principal properties: economi-
cal parameter (heat value), technical parameter (chlorine
content) and environmental parameter (mercury content).
These parameters are chosen in such way to give instanta-
neous and also basic imagination on appropriate fuel (see
Table 8).

Only the fuels derived from biomass and other non-haza-
rdous waste meeting requirements for TAP can be classi-
fied as TAP.

The results presented in the contribution were obtained
in the framework of the research project MZE0002703101
Research of new knowledge of scientific branch the agri-
cultural technologies and mechanization and the branch
innovation application to the Czech agriculture.
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Dfevo z ovocnych vysadeb vyuzitelné
k produkci energie

Téma energetického vyuziti rostlinnych produktti jako
obnovitelného zdroje je stale aktualnéjsi. Tato skutecnost
vyplyva nepochybné z faktu, ze se nemilosrdné ptiblizuje
termin, do kterého se Ceska republika zavézala zvysit podil
obnovitelnych zdrojti na vyrob¢ energie. Pti geografickych
podminkach CR a sou¢asnych cenach technologii v oblasti
obnovitelnych zdrojti energie, je vyuzivani biomasy hlavni
prostredek, jak témto zavazktim dostat.

S touto problematikou tzce souvisi potieba definovat
vlastnosti zdroju surovin, které 1ze potencionalné vyuzit
pfi produkei bioenergetickych produktti (dale BEP) .V roce
2006 byly v ramci feseni projektu QG60083 posuzovany moz-
nosti vyuziti dfeva z ovocnych vysadeb, révi z vinohradid
a vybranych netradi¢nich bylin jako zdroje surovin pro
vyrobu BEP.

V CR zaujimaji sady a vinice, oznadované terminem trva-
1¢ porosty, péstitelské plochy o celkové vyméie 44 000 hek-
tarti. Podil ploch pfipadajici na sady ¢ini 25 000 ha, u vinic
19 000 ha. Protoze kazdoroéné pii vychovnych zésazich
v téchto porostech vznikd znacné mnozstvi odpadniho die-
va, nabizi se moznost jeho vyuziti. Jeho nespornou vyho-
dou je, ze jako zdroj vyuzitelné energie je celkem rovnomer-
né rozmistén po celém tizemi.

Zbytky vznikajici pti udrzbé ovocnych vysadeb v sadech
mohou byt zdrojem nezanedbatelného mnozstvi bioener-
getickych surovin. Pfi jednoduchém orientaénim vypoctu
ze ziskanych udajti je ziejmé, ze v udanych 25 000 ha ovoc-
nych sadl vznika roéné cca 50 tisic tun dfevni hmoty. Susi-
na se u métenych vzorkii pohybovala v rozmezi 43 az 65 %,
vyhfevnost byla 5,6 az 9,7 MJ.kg™'. To znamena pfibliznou
energetickou kapacitu na izemi Ceské republiky 382,5.10°
GJ.rok'. V tomto ¢isle neni zahrnuto dalsich 1,64.10° GJ zis-
kanych kazdy rok vykluc¢enim sadt s pfedpokladanou do-
bou rotace 20 let. Zdroj materialu Ize povazovat za pomérné
stabilni, ktery se pravidelné opakuje kazdoro¢né v terminu
unor az duben. Dostupnost zdroje je zpravidla dobra, pro-
toze piijezd do sadii musi byt uzptsoben doprave sklize-
nych plodii v podzimnich mésicich. Nevyhodou je ovSem
nerovnomérnost vynost v riznych letech. Mnozstvi od-
padniho dfeva z ovocnych vysadeb je ovlivnéno celou fa-
dou aspekttl - odrtda, podnoz, péstitelsky tvar a spon vy-
sadby. Vedle vychovného fezu mé vyznam zejména kazdo-
ro¢ni udrzovaci fez, pfi kterém se odstranuji poskozené,
suché ¢i zahustujici vétve. Potencialni produkce dreva
z likvidace ovocnych vysadeb jabloni, broskvoni a meru-
nék je udan v tabulce 1.

Dalsi ovérovany zdroj, ktery je potencionalné vhodny pro
vyrobu bioenergetickych produkti, jsou zbytky vznikajici
piiudrzbé vinohradd. U moznosti vyuZivani révi jako bioe-
nergetické suroviny je situace v mnoha ohledech obdobna
jako u ovocnych vysadeb. Velké mnozstvi révi je tedy
k dispozici zejména v zimnim a jarnim obdobi. Z provedenych
meéfeni vyplyva, ze zbytky vznikajici pfi udrzbé vinohrada

vazt

Wood from orchard plantation usable for
energy production

The theme of crop products energy utilization as a rene-
wable resource is more and more topical. That reality re-
sults undoubtedly from the fact of rapidly approaching date
of the Czech Republic commitment to increase a share of
renewable resources for energy production. Under geogra-
phical conditions of the Czech Republic and current price
of technology in the sphere of energy renewable resources
the biomass exploitation is a principal tool how to meet
that commitment.

These problems are closely jointed with a need to define
properties of raw materials resource which could potential-
ly be utilized for bioenergy products generating (BEP). In
2006 there were in the framework of the project QG60083
solution assessed possibility of utilization of wood from
orchard plantation, vine from vineyards and selected non-
traditional herbs as a raw materials resource for BEP produ-
ction.

The cropland of orchards and vineyards, named perma-
nent vegetation, allocates in total 44 000 ha in the Czech
Republic. Share of orchard area is 25 000 ha and 19 000 ha
belongs to vineyards. As the energy year is generated con-
siderable amount of waste wood within the educational
interventions, the possibility of its utilization is conside-
red. Its unambiguous advantage is its regular spreading
within the whole territory.

The residua generating during the fruit plantations main-
tenance in the orchards can be a resource of significant
amount of bioenergy raw materials. A simple orientation
calculation based on acquired data gives a result that 25
000 ha of orchards produce about 50 000 tons of wood
material. The dry matter of the measured samples ranges
from 43 to 65 %. Heat value was 5.6 —9.7 MJ .kg™!. It repre-
sents the energy capacity on the Czech Republic territory
of 382,5.10° GJ.year'. This figure does not involve other
1,64.10° GJ acquired annually from the orchards grubbing
with assumed rotation period of 20 years. The material re-
source can be considered relative steady repeated annual-
ly in the period February — April. The resource availability
is usually good as the arrival in the orchard has to be adap-
ted to the harvested crop transport in the autumn period
nevertheless, disadvantage is the yield irregularity in vari-
ous years. The waste wood quantity from the fruit plantati-
ons is affected by many aspects — variety, stock, cultivati-
on form and planting spacing. Besides educative cutting
the particular importance has the every-year maintenance
cutting removing damaged, dry or redundand branches.
Potential wood production from liquidation of apple, peach
and apricot trees is presented in Table 1.

Other investigated resource potentially suitable for produ-
ction of bioenergy products are remainder generating du-
ring the vineyards maintenance. For the possibility of the
vine utilization as a bioenergy raw material the situation is
similar from many aspects as for the fruit plantations. A
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Tab. 1 Potencialni produkce dreva z likvidace ovocnych vysadeb
Tab. 1 Potential wood production from fruit plantations liquidation

Vynos odpadniho Vypocitana
, e , dfeva na jeden strom produkce dieva Primér
Ovocny druh Péstitelsky tvar .
. o Waste wood yield per | Wood calculated Average
Fruit Cultivation form . i
1 tree production [tha™]
[k] [tha]
Jablon (3300 ks.ha™) Stihl¢é vieteno 48 158.4
Apple tree (3300 units.ha™) Slim spindle ’
Broskvori (600 ks.ha™) Duta koruna
Peach tree (600 units.ha™) Hollow top 69 414 86,2
Meruiika (570 ks.ha™) Duta koruna 103 58.7
Apricot tree (570 units.ha™) Hollow top ’

l1ze vyuzit, podobné jako zbytky z ovocnych vysadeb,
k vyrobé bioenergetickych produkt. Primérny vynos
hmoty pii drzbé porostu je cca 2 t.ha™!, coz pii poétu 19 000
ha vinic v CR je asi 38 tisic tun ro¢né. P¥i laboratornich
analyzach vzorkl vykazovalo révi vyssi mnozstvi suSiny
nez ovocna vysadba (51 az 75 %). Vyhievnost vzorkd révi
byla 16,9 a7 17,5 MJ kg''. Zdroj materialu se opét kazdoro¢-
né opakuje; révi je mozné stiihat v obdobi prosinec — bie-
zen, tedy v obdobi topné sezdny.

Z vysledki maloplo$nych pokust péstovani bylin pro
energetické Gcely v Lukavci (620 m.n.m.) je patrné, Ze lesk-
nice a kostiava, pokud jsou dobte zalozeny, vydrzi na jed-
nom stanovisti bez snizeni vynosi fytomasy fadu let. Pro
zavadeéni lesknice a kostfavy hovofi nizka naro¢nost praci
pfi zakladani a udrzbé porostit a minimalni potieba pouziva-
ni herbicidi nebo pesticidd. Vyhodou téchto dvou rostlin
je, ze se u nas daji obé péstovat prakticky ve vSech klima-
tickych podminkach od niZin az po horské oblasti. Pro do-
sazeni vys$ich vynost je tieba porosty bylin piihnojovat,
zvlasté dusikem. Piirtstek vynosu u sledovanych plodin je
z ekonomického hlediska vzhledem k pouzitym davkam
hnojiv dobry. Na daném stanovisti lze péstovat vétSinu
uvedenych plodin, které zde pii vhodnych davkach dusiku
dosahuji obdobnych vynosi ve srovnani se stanovisti
urodnéj$imi. Vyjimku tvoii ozdobnice ¢inska, patici k tep-
lomilnéjsim rostlindm. Na stanovisti s vy$s$i nadmotskou
vySkou vykazuje zvlasté v prvnich letech po zaloZeni po-
rostu niz§i vynosy v porovnani s teplejSimi stanovisti.

Vysledky, prezentované v ptispévku, byly ziskany pfi fe-
Seni vyzkumného projektu QG60083 Konkurenceschopnost
bioenergetickych produktu.

Kontakt: Ing. Jiii Soucek, Ph.D.
Ing. Patrik Burg, Ph.D., MZLU
Ing. Milan Kroulik, Ph.D., CzU

huge amount of vine is available mainly in winter and spring
periods. As proved the performed measurements the resi-
dua generating during the vineyard maintenance can be
used similarly as those from the fruit plantation for the bi-
oenergy products manufacturing. The mass average yield
from the crop stand is around 2 tons.ha™! and this amount
represents around 38 000tons annually considering 19 000
ha of vineyards in the Czech Republic. The samples labora-
tory analysis in vine proved higher amount of dry matter as
compared with the fruit plantation (51 - 75 %). The vine
samples heat value was 16,9 - 17,5 MJ kg'. The material
resource is the same every year; the vine can be cut within
the period December — March, i.e. during the heating sea-
son.

From the results of the small-surface experiments of the
herbs cultivation for energy purposes in Lukavec (620 m
a.s.l.) is evident that reed canory grass and fescue, when
well established, hold out at one site for many years witho-
ut the phytomass yield decrease. For introduction of reed
canory grass and fescue prove low labour consumption at
crop stand establishing and maintenance and minimum need
of herbicides or pesticides. Advantage of these two plants
is fact that they can be cultivated properly under all clima-
tic conditions from the lowland up to the mountain regions.
To achieve higher yields the plants should be after-fertili-
zed in particular with nitrogen. The yield increment of the
monitored plants is good taking in account economical as-
pect and used fertilizers dose. At the given site can be
cultivated majority of the mentioned plants giving similar
yields with suitable nitrogen dose in comparison with the
sites of better fertility. An exemption is the miscantus be-
longing to the more thermophilic plants. At the site of higher
elevation this plant has shown lower yield in the initial
years after the stand establishing in comparison with the
warmer sites.

Results presented in this contribution were obtained
during solution of the research project QG60083 Competiti-
veness of bioenergy products.
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Spalovani travin

Vyuzivani tvarové upravenych paliv v energetickych za-
fizenich lze rozdélit dle tepelnych vykont. U zafizeni do 50
kW je vyuzivani téchto paliv ve formé napf. peletek u auto-
matickych topidel ¢i briket u topidel s ru¢nim piikladanim jiz
témef standardem. Jedna se vSak zejména o paliva prede-
vs§im na bazi dfeva, dfevni kiiry a minimalné jsou vyuzivana
dalsi smésna fytopaliva. U velkych zafizeni je snaha pouzi-
vat palivo s co nejmensimi naroky na upravu. Jedna se
zejména o rozdruzenou slamu ¢i dievni Stépku a minimalné
je vyuZivana napf. §tépka ze Stoviku ¢i rozdruzené seno.
Tato paliva se Casto pouzivaji ve smésich.

Pro spalovaci zkousky bylo k dispozici dostate¢né mnoz-
stvi psinecku z produkéni plochy o dvou rtiznych stupnich
zralosti. Zkousky s velkym kotlem probéhly v obecni vy-
topné v Bouzovée na kotli K2 o vykonu 1800 kW, ktery je
urceny pro kombinované spalovani riznych druht Cisté
biomasy. Pro zkousky na malém kotli byl vybran kotel VER-
NER V 25 ur€eny pro spalovani kusového dieva. Zkousky
probéhly piimo u vyrobce firmy Verner v Cerveném Kostel-
ci s briketami o priméru 60 mm. Brikety byly vyrobeny ve
VUZT na hydraulickém lisu Briklis.

V souladu s programem zkousek byly na kotli 1800 kW v
koteln€ Bouzov provedeny spalovaci zkousky s dievni §tép-
kou, psineckem ve dvou stupnich zralosti a $tovikem Uteu-
$a. Palivo pro zkousky bylo dodano v proschlém stavu pfi
volném skladovani v pfistiesku. Emise CO se pfi spalovani
drevni §tépky pohybovaly kolem 50 mg.m?_ pfi 11% O, ve
spalinach. Tato hodnota je velmi ptizniva a svéd¢i o velmi
dobfe setizeném spalovacim rezimu.

Obr. 1 Mereny kotel Verner 1 800 kW
Fig. 1 Measured boiler Verner 1 800 kW

vazt

Grass combustion

Utilization of adopted fuels as their shape regards in the
energy systems can be divided by the heat output. For
device to 50 kW these fuels utilization in form of small
pellets in automated boilers or briquettes in boilers with
manual feeding is almost standard It regards mainly the
fuels on basis of wood, moody bark and at least other blen-
ded phytofuels are utilized. For the large systems is ten-
dency to utilize a fuel with as low as possible demand for its
adaptation. It regards mainly the separed straw or woody
chips and minimum utilization of sorrel chips or separed
hay. These fuels are often used in mixtures.

For the combustion trials the sufficient amount of rep
top (Agrostic gigantea) from the production area with two
different ripeness stages was available. The trials with a
large boiler were carried-out in the municipal heating plant
in Bouzov with the boiler K2 with output of 1800 kW deter-
mined for combined combustion of different types of clean
biomass. For trials with a small boiler the VERNER V 25
boiler was chosen. This boiler is constructed for combusti-
on of wood blocks. The trials were carried-out just at the
producer, i.e. Verner company in Cerveny Kostelec with
briquettes 60 mm in diameter. The briquettes were produ-
ced in RIAEng, p.r.i. in hydraulic press Briklis.

In accordance with the trials program the combustion
experiments with woody chips, red top in two stages of
ripeness and sorrel Uteusa were performed at boiler of 1800
kW in Bouzov. The fuel was delivered in the dry condition
and stored in a free storing in the shelter. CO emissions
during the woody chips combustion ranged about 50
mg.m” at 11% O, in combustion products. That value is

Obr. 2 Rozdruzovadlo balikii
Fig. 2 Shredder of bales
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Obr. 3 Priibéh koncentraci O,, CO, NO _a SO, pri spalovani dievni Stépky
Fig. 3 0, CO, NO_and SO, concentration course during woody chips combustion

Tuhé emise pii spalovani dieva byly 142 mg.m? pii 11%
O, ve spalinach. Tato hodnota je ovlivnéna pouZitym ty-
pem odlucovace a nevypovida pfili§ o spalovacim proce-
su. Z hlediska spalovani je proschla dfevni hmota pro kotle
tohoto typu idealnim palivem. Emise NO_byly 168 mg.m
pii 11% O, ve spalinach (obr.3). Doprava paliva do kotle
probihala bez problémt, Snekovéa doprava je schopna ten-
to material zpracovat bez poruch a vypadkd. Problémy dé-
laji pouze kovové piedméty a kameni, které se vlivem tech-
nologické nekazné v palivu obcas vyskytuji. V téchto pfi-
padech dochazi k vypadkim dopravy a nutnosti dopravni
cesty rozebrat a vycistit.

Pro dopravu psinecku do kotle byla pouzita dopravni
cesta na stébelniny a vlakniny. Pii této zkouSce se zaroven
projevil vliv vyrazné mensi objemové hustoty paliva pii
dopravé i pti spalovani ve spalovaci komote kotle. Spalo-
vaci komora byla vyrazné vice zaplnéna nac¢echranym pali-
vem (v rizném stupni vyhoteni) nez pii spalovani dfevni
Stépky. Spalovaci komora z keramickych materialti byla pod-
statné studenéjsi, coz v konecném diisledku ovlivnilo tvor-
bu emisi CO a nésledn¢ i emise tuhych castic. Vyhoteni
paliva na rostu bylo pomérné¢ dobré a nedopaly v popelu
na ros$tu se pohybovaly kolem 12%, coz je hodnota velmi
dobra. Emise CO se pfi spalovani psinecku pohybovaly
kolem 596 mg.m? pfi 11% O, ve spalinach. Tato hodnota je
vyrazn€ vyssi nez pii spalovani dievni $tépky. Spalovani
probihalo pfi niz§im vykonu kotle s vyrazné vyssim piebyt-
kem vzduchu, ktery nasledné ovlivnil vysledné emise pie-

very favourable and proves about properly adjusted com-
bustion regime.

The solid emissions in the wood combustion were 142
mg.m” at 11% O, in the combustion products. That value
is affected by utilized type of separator and does not give
evidence about the combustion process. From combustion
aspect the dried woody matter is an ideal fuel for boilers of
that type. NO_emissions were 168 mg.m>_ at 11% O, in
combustion products (Fig. 3). Fuel transport to the boiler
was wihout problems, screw transport is able to process
this material without failures and time loss. Only the metal
foreign bodies and stones make problems. These unfa-
vourable material is contained in the fuel due to technolo-
gical lack of discipline. In this case the transport fall-out
loss occurs and it is necessary to dismantle the transport
routes and to clean them.

For the red top transport to the boiler the transport rou-
tes for culm crops and fibrous material were used. In this
trial has proved the effect of the significantly lesser fuel
volume density during transport and combustion in the
bpoiler combustion chambre. The combustion chambre was
much more filled the loosed fuel (in different burnt-up sta-
ge) in comparison with the woody chips combustion. The
combustion chambre from the ceramic materials was signi-
ficantly cooler and this affects in the final consequence the
CO emissions generating as well as solid particles emissi-
ons. The fuel burning-up on the grate was relative good
and unburnt proportion in ash on the grate were about
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poctené na referencni stav. Tuhé emise pii spalovani psi-
necku byly 514 mg.m?_ pii 11% O, ve spalinach, obsah
spalitelnych latek v popilku byl cca 13%. S ohledem na typ
odlucovace se prevazné jednalo o saze s jemnym popilkem.
Emise NO_byly 308 mg.m? pii 11% O, ve spalinach.

2500

vazt

12%, i.e. very good value. The CO emissions during the red
top combustion were about 596 mg.m=_ at 11% O, in com-
bustion products. This value is much more higher as com-
pared with the woody chips combustion. This combustion
process was performed at lower performance of the bouler
with a high surplus of air what consequently influenced
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Obr. 4 Priibéh koncentraci O,, CO, NO_a SO, pri spalovani psinecku
Fig. 4 O,, CO, NO_and SO, concentration course during red-top combustion

Z hlediska dosazenych vysledku se jevi spalovani sté-
belnin v porovnani se dfevni hmotou jako horsi. Je vSak
nutno poznamenat, ze kazdy kotel je konstruovan pied-
nostné na urcity typ paliva. Kotel Verner 1800 kW je kon-
struovan na dievni hmotu se schopnosti spalovat i jina
biopaliva. Pokud bude kotel konstruovan na stébelniny typu
slama, a navic bude vybaven u¢innéj$im odlucovacim zafi-
zenim, 1ze o¢ekavat, ze vysledky namétenych emisi budou
podobné jako pfi spalovani dievni hmoty Spalovacimi
zkouskami bylo prokazano, ze v kotli Verner 1800 kW Ize
spalovat rtizné typy biomasy, dfevni $tépky a stébelniny,
pii spalovani §toviku byly emise CO nejhorsi, ale emisni
limity splnily.

Provedené spalné zkousky na malém kotli Verner V 25
prokazaly, ze traviny lze na vybranych spalovacich zafize-
nich spalovat pii dodrzeni emisnich limitd. Prokazalo se, ze
vhodnym palivem je psinecek a kostfava. Pro Gcely spalo-
vani je vhodné provadeét sklizen co nejpozdéji po technické
zralosti na semeno. Vliv velikosti ok pfi Srotovani psine¢ku
pted lisovanim briket nema vliv na emise, ale pouze na kva-
litu briket (¢im mensi oka, tim vétsi pevnost briket). Jako
mén¢ vhodné palivo se ukazuje ovsik. V prub&hu dalsiho
feSeni budou odzkouseny smési riznych travin, svefep a

the resulting emissions converted to the referential state.
The solid emissions from the red top were 514 mg.m™ at
11% O, in combustion products, the combustible substan-
ces content in the flu ash was about 13%. With regard to
the type of separator it mostly was the soot with a fire flue
ash. NO_emissions were 308 mg.m” at 11% O, in combus-
tion products. The different time of the red top harvest has
not been displayed (Fig.4).

From a view point of results achieved the culm crops
combustion seems to be worse in comparison with the
woody material. Nevertheless it should be noted that each
boiler is constructed mainly for a certain fuel type. The
boiler Verner 1800 kW is constructed for a woody material
with ability to burn also other material. If the boiler is desi-
gned for culm crops of straw type and in addition it will be
equippped by more effective separation system it can be
expected that the measured emissions results will be similar
as those of the woody material combustion. During the
performed combustion trials with the boiler Verner 1800
kW was demonstrated that it is possible to burn the diffe-
rent kind of biomass, woody chips and culm crops.At the
burning of sorrel CO emission were the worst but emission
limits were executed.
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chrastice. Spalovani travin nardzi jeste na legislativni pro-
blém - dany kotel smi spalovat pouze to palivo, pro které je
odzkousSen a schvalen. V soucasné dobé jsou velké kotle
schvaleny pouze na spalovani dieva a slamy a malé kotle
jennadfevo. Vyjimkou je automaticky kotel A25 na spalo-
vani pelet, ktery je schvalen i na obilni peletky. Timto smé-
rem bude soustfedéna nase pozornost v dal§im obdobi.

Vysledky, prezentované v piispévku, byly ziskany pfi fe-
Seni vyzkumného projektu NAZV QF4179 Vyuziti trav pro
energetické ucely.

Kontakt: Ing. David Andert, CSc.

Topné brikety z biomasy travnich porostii

S rostoucim zajmem o energii z biomasy se za¢ina véno-
vat pozornost energii z biomasy travnich porostu.
V souvislosti se stoupajici urovni a produktivitou
v zemé&d¢lstvi se zvySuje plocha pudy, ktera nema vyuziti
pro produkci potravin. Celkové plochy travnich porosta
v CR jsou uvedeny v tab. 1.

Vzhledem k nutnosti udrzovani téchto porostt, kterd je
déana zakonem, je nutné (krome vyjimecnych piipadi), dva-
krat do roka provadét sec. Tuto biomasu pak nutné
z pozemku odstranit a je mozné ji, kromé krmivarskych uce-
1, vyuzit i jinymi zpisoby. Jednim z moznych zpisob je
vyroba standardizovanych paliv ve formé briket nebo pe-
let.

Z typického travniho porostu ve formé luéniho sena byly
lisovany brikety o priméru 65 mm, a to samostatné i ve
smésich s jinymi materialy. U vytvofenych briket byly zjis-
tovany mechanické, palivo-energetické a emisni vlastnos-
ti. Energetické vlastnosti jsou uvedeny v tab. 2.

Pro zjisténi emisnich parametrt briket byla pouzita aku-
mula¢ni kamna SK-2 (obr. 1). Zjisténé emise oxidu uhelnaté-
ho, coz je veli¢ina charakterizujici kvalitu spalovaciho pro-
cesu, jsou uvedeny na obr. 2.

The performed combustion trials with the small boiler
Verner V 25 have proved that the grass can be combusted
in selected combustion devices with maintenance of the
emission limits. It also was displayed that the suitable fuels
are red top and fescue. For the combustion purposes is
suitable to provide harvest as late as possible after the
seed technical ripeness. Effect of the mash size during the
red top crushing before the briquettes pressing has not
effect on emissions but merely on the briquettes quality
(as lesser mash as better briquettes strenthness). As less
suitable fuel is tall-out grass. Within the next research there
will be tested the mixtures of different grasses, the brome
grass and reed canory grass. The grass combustion is now
in conflict with the legislative problem, i.e. the given boiler
may burn only that fuel type for which was tested and
approved. At present the large boilers are approved only
for wood and straw combustion and the small ones only for
awood. An exception only is the automated boiler A25 for
pellets combustion approved also for the small cereal pel-
lets. To this sphere will be concentrated our attention in a
future period,

Results presented in this contribution were obtained du-
ring solution of the research project QF4179 Grass utilizati-
on for energy purposes.

Heating briquettes from grassland biomass

With increasing interest for energy from biomass the at-
tention is focused to the energy from grassland biomass.
In connection with growing level and productivity in agri-
culture also the lend area without utilization for food pro-
duction is extending. Total area of the grassland crops is
presented in Tab. 1.

With regard to necessity to maintain these crops stand
given by the law it must be — except some cases — to provi-
de mowing twice a year. This biomass then must be remo-
ved from the field and it is possible — except feed purposes
—to utilize it also in other ways. One of that way are produ-
ction of standardized fuels in form of briquettes or pellets.

From typical grassland in form of meadow hay there
were pressed the briquettes with diameter of 65 mm either
individually or in blend with other materials. In the produ-
ced briquettes were investigated mechanical, fuel-energy
and emission properties. The energy properties are presen-
ted in Tab. 2.

To find briquettes emission parameters the accumulator
stove SK-2 was used (see Fig. 1). The found NO emissions,
i.e. quantity characterizing quality of the combustion pro-
cess are presented in Fig.2.
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Tab. 1 Rozlohy trvalych travnich porostii v CR a mérnd produkce picnin
Tab. 1 Acreage of permanent grassland in CR and forage crops specific production

Roky Louky trvalé Pastviny Celkem Trvalé travni porosty*/

Year Permanent meadows Pastures Total Permanent grassland */
ha t/ha ha t/ha ha ha t/ha

1993 546 354 3,34 229 326 2,18 775 680

1994 589 765 3,55 246 921 2,48 836 686

1995 613519 3,77 264 315 2,73 877 834

1996 613 435 3,51 262 046 2,46 875 481

1997 641 490 3,67 270 877 2,54 912 367

1998 648 472 3,18 273 253 2,29 921725

1999 651497 3,35 278 335 2,32 929 832

2000 659 353 2,95 281 083 2,15 940 436

2001 656 553 3,27 283 613 2,37 940 166

2002 802 726 3,08

2003 875 035 2,41

2004 858 116 3,23

2005 852 741 3,12

*/ Pozn.: od roku 2002 byla zavedena kategorie zemédélské pudy — trvalé travni porosty — ktera zahrnuje louky

i pastviny

*/ Notice: Since 2002 was introduced category of agricultural land — permanent grassland involving meadow

and pastures

Zdroj: CSU/ Resource: CSU

Tab. 2 Energetické parametry briket z travni biomasy
Tab. 2 Energy parameters of briquettes from grass biomass

SloZeni smési Voda Prchava Neprchava Popel Vyhtevnost
Mixture composition Water hoflavina hotlavina Ash Heat value
(%) Volatile Non-volatile (%) MJIkg™")
flammable flammable
matter matter
(%) (%)
Seno 11,02 67,91 15,82 5,25 14,4
Hay
Seno + 25% uhli 13,24 60,7 18,94 7,12 15,5
Hay+ 25% coal
Seno + §tovik 8,15 68,55 17 6,3 15,1
Hay + sorrel
Seno + kira 9,77 67,85 18,1 4,29 15,29
Hay + bark
Seno + stépka 8,91 71,73 15,23 4,14 15,79
Hay + chips
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Obr. 1 Spalovaci akumulacni kamna SK-2
RETAP 8 kW

Fig. 1 Combustion accumulation stove SK-2
RETAP 8 kW

Z provedené analyzy topnych briket z biomasy travnich
porosti je zfejmé, Ze k pouziti v topenistich malych vykoni
jsou vhodnéjsi brikety vytvotrené z viceslozkovych smési,
které maji vyrazné lepsi mechanické vlastnosti.

Pouziti jednoslozkovych briket ze sena v takovychto za-
fizenich se jevi jako problematické, coz nevylucuje samo-
statné spalovani biomasy z travnich porostti v jinych zafi-
zenich vétSich vykonti. Ze zkoumanych paliv maji vyrazné
nejvhodnéjsi vlastnosti topné brikety ze smési sena a kiry.
Oproti briketam z dievni biomasy maji tato paliva na bazi
biomasy z trvalych travnich porostl vétsi mnozstvi popela
a mensi obsah energie na jednotku objemu.

Vysledky, prezentované v tomto piispévku byly ziskany
pri feseni vyzkumného projektu NAZV QF3153 Energetic-
ké vyuziti odpadii z agrarniho sektoru ve formé standardi-
zovanych paliv.

Kontakt: Ing. Petr Hutla, CSc.
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Obr. 2 Emise CO pri spalovani topnych briket
Fig. 2 CO emission of heat briquettes
combustion

From the conducted analysis of the heat briquettes pro-
duced from the grassland crops is evident that for their
utilization is the combustion chambers of small output the
more advantageous are those generated from multi-com-
ponent mixtures which have considerably better mechani-
cal properties.

Utilization of single-component briquettes from hay se-
ems to be problematic for such devices but this does not
exclude individual combustion of biomass from grassland
crops in other systems of higher performance. From the
investigated fuel the significantly best properties have the
heat briquettes from mixture of hay and bark. In contrast to
the briquettes from wood biomass have these fuels on ba-
sis of biomass from permanent grassland higher amount of
ash and lesser energy content per volume unit.

Results presented in this contribution were obtained du-
ring solution of the research project QF3153 Energetic uti-
lization of agricultural waste in form of standardized fuels.
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Energetické vyuziti vihkych trav

Hledani alternativnich zdroju energie se stava celosveé-
tovou zalezitosti. V souvislosti se stoupajici rovni a pro-
duktivitou zeméd¢lstvi se zvySuje plocha ptidy, kterd nema
vyuziti pro produkci potravin. Vedle produkce pice plni trav-
ni porosty oproti ostatnim porostim nezastupitelné mimo-
produkeni funkce. Mezi vyznamné patii: vodohospodai-
skd — zadrZovani dest'ové vody; protierozni — ochrana pudy
pred vodni a vétrnou erozi; ochranna ve vztahu k hydro-
sféfe — kofenovy systém omezuje znecisténi podzemnich
vod; estetickd — travni porost jako krajinny prvek udrzuje
vzhled krajiny; hospodarska a socialni — vytvoieni pracov-
nich pfilezitosti pro obyvatele marginalnich oblasti. V pfi-
padé¢ uvedeni orné ptidy do klidu, kdy je vhodné zatravné-
ni, potebuji i tyto plochy obhospodarovat secenim. Lze
predpokladat, Ze podobné jako v okolnich zemich bude
vzrustat spolecensky tlak na majitele pozemku, zvIasté v
turistickych oblastech, aby provadéli pravidelnou udrzbu
veskerych travnich ploch.

Jedna z moznosti vyuziti travni hmoty jako odpadu je jeji
zpracovani anaerobni fermentaci s naslednym energetic-
kym vyuzitim bioplynu. Z pohledu na provozované bio-
plynové stanice ve svété je teoreticky mozné konstatovat,
Ze vyroba bioplynu je zvladnuta jiz desitky let. Problémem
je vSak sloZeni v soucasnosti zpracovavanych substratli a
moznosti likvidace stavajicich odpadt do budoucna. Ne-
jen diky poklesu stavu skotu je mnoho ploch picnin, zejmé-
na v horskych a podhorskych oblastech, nevyuzito a pro-
dukovana travni hmota je vlastné¢ odpad. Totéz pak plati
pro produkei z utlumovych oblasti s omezovanim vyroby.
Zatim vétSina uvedenych odpadi je mul¢ovana ¢i konc¢i na
skladkach, které ve vétsin€ ptipadti vak nespliuji parame-
try ekologického nakladani s odpady. Vyhody zpracovani
téchto organickych materidli anaerobni fermentaci s na-
slednym energetickym vyuzitim bioplynu jsou vice nez ziej-
mé. U nas zatim v oblasti zemédélstvi jednoznacné preva-
zuje vyroba bioplynu z exkrementt hospodarskych zvirat.
Proto je potieba znat vlastnosti technologického procesu
anaerobniho zpracovani kazdého materialu i v jejich vza-
jemné kombinaci. Vzajemné promichani miize mit synergic-
ky nebo inhibi¢ni ti¢inek. Je nutné experimentalni oveéteni
chovani jednotlivych vzorkd materialu pfi anaerobnim vy-
hnivani.

Postup stanoveni vytéZnosti bioplynu

Z jednotlivych typti substratl byly pii riiznych rezimech
anaerobniho vyhnivani zjistovany produkce bioplynu a
jeho chemické slozeni. Pro vyrobu bioplynu ze specialnich
substratl bylo upraveno laboratorni pracovisté. V labora-
tornich pokusech urcujeme vhodné smeési biomasy pro
vyrobu bioplynu na malych zafizenich o objemu 2 1. Sada
fermentort je ulozena ve vyhiivané vodni lazni. Kazdy fer-
mentor ma svij plynojem pro odecet produkce bioplynu.
Tato mala zafizeni slouzi k variantnim pokustim pro stano-
veni produkce bioplynu a dal$ich vlastnosti smési fytoma-
sy energetickych plodin, kejdy, fugdtu a neutralizanich

vazt

Wet grass utilization for energy

Looking for alternative resources has become the world-
wide phenomenon. In connection with increasing level and
productivity of agriculture also the land area not utilized
for food production is extending. Besides forage producti-
on the grassland fulfil unique non-production functions in
comparison with other crop stands. These functions inclu-
de: water management — rainfall water retention; anti-erosi-
on — soil protection against water and wind erosion; prote-
ction in relation to hydrosphere — root system presents the
underground water pollution; esthetic — grassland as a land-
scape element maintains its appearance; economical and
social — creation of jobs opportunities for marginal regions
inhabitants. In case of arable land into set-aside regime,
when grassing is suitable, also these areas need mowing
operation. It can be assumed that similarly as in the sur-
rounding countries there will increase the social pressure
on the plots owners, in particular in tourist regions to pro-
vide regular maintenance of all grass surfaces. One of the
possibilities of utilization of grass matter as a waste is its
processing by anaerobic fermentation with consequent bi-
ogas energy utilization.

From a view of operating biogas plant in the world it is
possible to express theoretically, that biogas production is
known and well performed for decades. But problem is cur-
rent composition of processed substrata and possibilities
of existing waste liquidation in future. Not only due to re-
duction of cattle herd there is a lot of forage non-utilized
areas mainly in the mountain and sub-mountain regions
and produced grass matter is in fact a waste. This also
regards the production in dumping regions with producti-
on limitation. So far most of the mentioned wastes is mul-
ched or is shored in the landfills mostly do not fulfil para-
meters of the waste ecological management. Advantages
of these organic materials processing via anaerobic fer-
mentation with consequent biogas energy utilization are
clearly evident. In our country so far unambiguously domi-
nates in agricultural sector the biogas production from li-
vestock excrements. Therefore it is necessary to know pro-
perties of technological process of every material anaero-
bic treatment also in their mutual combination. Mutual blen-
ding could have a synergic or inhibition effect. It is neces-
sary to verify experimentally behaviour of material indivi-
dual samples in anaerobic fermentation.

Procedure of biogas yield determination

From individual substrata types the biogas production
and its composition under various regimes of the anaero-
bic fermentation were investigated. For biogas production
from special substrata the laboratory was provided. In the
laboratory experiments are determined a suitable biogas
mixtures for biogas production in small plants with volume
of 2 1. A set of fermentors is inserted in the heated water
bath. Each fermentor has its own gas-holder for biogas
production reading. These small plants serve for variant
trials to determine biogas production and other properties
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¢inidel pro snizeni kyselosti anaerobn¢ zpracovavané sme-
si organickych substrati. Soucasné je k dispozici dvojice
vétsich reaktorti o objemu 100 1, slouZzicich k provadéni srov-
navacich méfeni metanogeneze. Smési, odzkousené s dob-
rymi vysledky v malych fermentorech, jsou pak dale ovéio-
vany v téchto vétsich laboratornich fermentorech. Dvojice
reaktori pak umozni optimalizovat slozeni fermentacni sme-
si, Iépe kontrolovat prubéh procesu a sledovat vliv provoz-
ni teploty. Pro inokulaci procesu metanogeneze jsme pouZi-
vali smés vyhnilého fugatu z bioplynové stanice RAB Tie-
bon a Cerstvé vepiové kejdy rovnéz z Tiebong.

Obr. 1 Porost sverepu Tacit v Cervnu
Fig. 1 Brome grass Tacit in June

Obr. 3 Porost smési do vihcich podminek
Fig. 3 Mix crop stands in wetter conditions

of the energy crops phytomass blends, slurry, fugat and
neutralization agents for acidity reduction of anaerobic pro-
cessed blend of organic substrata. At the same time avai-
lable is a pair of larger reactors with volume of 100 1, serving
to providing of metanogenesis comparative measurements.
The blends tested with good results in the small fermentors
are consequently verified in the larger laboratory fermen-
tors. The two reactors than enable to optimize the fermen-
tation blend composition, better control of the process cour-
se and to observe the operation temperature effect. For the
metanogenesis process inoculation we have used blends
of fermented fugat from RAB Ttebon and fresh pig slurry
also from Ttebon.

Obr. 2 Porost sverepu Tacit v zari
Fig. 2 Brome grass Tacit stand in September

Obr. 4 Porost smési do sussich podminek
Fig. 4 Mix crop stands in more dry conditions
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Graph 1 Dry matter yields of investigated grass types in different harvest date
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Graf 2 Priklad kumulativni produkce bioplynu z 1 t organické susiny smési: 10% fugat +
40% kejda vepr. + 50% traviny= 1. kostrava, 2. chrastice, 3. ovsik, 4. smés vIhci,
5. smés susi, 6. psinecek, 7. cistd kejda
Graph 2 Example of biogas cumulative production from 1 ton of organic dry matter of mixture:
10% fugat + 40% pig slurry + 50% grass matter = 1. Fescue, 2. Reed canary grass,
3. Arrhenatherum elatius, 4. Wetter mixture, 5. More dry mixture, 6. Agrostis gigantea,
7. Clean slurry
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Graf 3 Produkce bioplynu pro jednotlivé smesi
Graph 3 Biogas production for individual mixtures

120



Zavér

U jednotlivych luénich smési a travnich druhti zaraze-
nych do projektu se projevil rozdilny obsah susiny v zele-
né hmote, ktery se zvySuje zejména starnutim porostu a
oddalovanim doby prvni sklizné. Obsah suSiny byl nejvys-
§iu porostu sklizenych v zafi (u svefepu horského v hnoje-
né varianté dosahl obsah susiny v zelené hmot¢ v hnojené
variant€ 63,21%). Jednotlivé luéni smési i travni druhy rea-
guji rozdilné i z hlediska vynosu susiny a optimalniho ter-
minu sklizné€ pro biomasu a jeji vyuziti pro energetické uce-
ly v pribéhu skliziiového roku s cilem dosazeni maximalni-
ho vynosu suSiny. Snizeni vynosu suSiny u travnich po-
rostt sklizenych v pozdnim letnim a podzimnim obdobi v
prvni seci je zpisobeno zejména opadem listi a polehnu-
tim.(napf. luéni smési nebo ovsik vyvyseny). Na zakladé
prvnich vysledki Ize doporucit pro sklizen luéni smési do
vlhkych a suchych podminek v mésici ¢ervnu a ¢ervenci s
pfipadné viceseCnym vyuzitim. Zejména u téchto smési lze
vyuzit vysoky vynosovy potencial zelené hmoty v ran-
nych secich.

Jiz prvni méfeni prokazala moznost pouzit do vsazky vy-
soky podil psinecku. Podil suSiny se pohyboval kolem 50%
ve smési. Produkce bioplynu ze smési s psineckem je plné
srovnatelna s produkeci bioplynu pouze z kejdy. Jsou dosa-
hovéany primérné vynosy 265 m3/tmg_SLl§ pfi dosazném maxi-
mu 378 m3/t0rg_su§. Zde se jednalo o psinecek 1 mésic pred
technickou zralosti. Velmi dobré vysledky jsou dosahova-
ny rovnéz u ovsiku, kde rozpéti mezi dosazenou maximalni
aminimalni produkci bylo nejmensi. Velmi dobrych vysled-
ki bylo rovnéz dosahovano u smési pro vlh¢i stanoviste.
Jako méné vhodna plodina pro vyrobu bioplynu se jevi
kosttava. Pfi prodlouzené reak¢ni dobé dochézi po 33 dnech
ke stagnaci tvorby bioplynu a poklesu obsahu metanu, coz
ukazuje na vycerpani substratu ve fermentoru. U vSech
zkousek se ukazalo, ze je vhodné pouzivat plodiny mladé
nejlépe dva mésice pred technickou zralosti nebo alespon 1
mesic pred technickou zralosti. Pi sklizni mésic po zralosti
jsou vysledky vyrazné horsi. Dal§i pokusy budou zameérte-
ny na vliv struktury travin.

Vysledky, prezentované v piispévku, byly ziskany pfi fe-
Seni vyzkumného projektu NAZV QF4179 Vyuziti trav pro
energetické ucely.

Kontakt: Ing. David Andert, CSc.

Moderni zemédélské bioplynové stanice

Bioplyn Ize vyrabét z kejdy, chlévské mrvy, biologicky
odbouratelnych domovnich odpadii, odpadii z COV a po-
travinarského primyslu, ale i z energetické fytomasy k tomu
ucelu péstované. Vyroba bioplynu z ucelové péstované

vazt

Conclusions

For individual meadow blends and grass types included
in the project the different dry matter content in green mat-
ter has displayed. That content increases mainly with the
crop stand ageing and first harvest time delay. The dry
matter content was highest for the crop stands harvested
in September (for brome grass in fertilized variant the dry
matter content in green matter has reached 63,21%). Indivi-
dual meadow mixtures and grass types react differently also
from aspect of dry matter yield and optimal harvest date for
biomass and its utilization for energy purposes during the
harvest year with aim to reach maximum dry matter yield.
Dry matter yield reduction for grass stand harvested in late
summer and autumn period in the first mowing is caused
mainly by leaf fall and lodging (e.g. meadow mixture or tall-
out grass). On basis of the first results can be recommen-
ded for harvest of the meadow mixture in wet and dry con-
ditions the period of June and July. Mainly for these mixtu-
res can be used the high yield potential of the green matter
in the early mowing.

Even the first measurement have proved possibility to
utilize the high share of red top in the batch, dry matter
share has ranged about 50% in the mixture. Biogas produ-
ction from mixture with the red top is fully comparable with
biogas production from slurry. The average reached yields
is265m’t , atmaximum378mYt , Itregardsthered
top Imonth before technical ripeness. Very good results
are reached also for tall-out grass where the span between
reached maximum and minimum production was the least.
Also the mixtures in wet site have proceeded very good
results. As a less suitable crop for biogas production se-
ems to be reed canary grass. In extended reaction time the-
re occurs to biogas generating stagnation after 33 days
and methan content reduction what indicates the substra-
tum exhausting in the fermentor. The all test have shown
that it is suitable to utilize a young crop, two months before
the technical ripeness if possible or at least 1 month before
the technical ripeness. The harvest 1 month after the ripe-
ness proved the results considerably worse. Other trials
will be focused to the grass crops structure effect.

Results presented in this contribution were obtained du-
ring solution of the research project QF4179 Grass utilizati-
on for energy purposes.

Modern agricultural biogas plants

Biogas can be produced from slurry, farmyard manure,
biologically degradable domestic waste, waste water treat-
ment plants (COV) and food industry, but also from energy
biomass grown to that purpose. In the Czech Republic bio-
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energetické fytomasy je v Ceské republice ve stadiu mode-
lovych experimentti. V zahrani¢i vénuje tomuto problému
pozornost celd fada interdisciplinarnich pracovist’ vyuzi-
vajicich moznosti kombinace anaerobni digesce zemédeél-
skych vedlejSich a druhotnych surovin spolu
s prumyslovymi bioodpady. Hlavni dtiraz je ovSem kladen
na zpracovani zvifecich exkrementl a iceloveé péstované
zabezpecuji stabilni intenzivni fermentacni proces a navo-
zuji ekonomickou efektivnost celého systému véetné pro-
dukce nasledn¢ aerobné stabilizovaného organického hno-
jiva, produkovaného kompostovanim separovanych orga-
nickych zbytkt po fermentaci.

Nekteré zem&délské podniky v Ceské republice maji rov-
néz dlouhodobé zkusenosti s vyuzivanim bioplynu. Dodnes
je v provozu jedna z prvnich a zaroven nejvétsich evrop-
skych bioplynovych stanic v Tfeboni. Také dodavky tech-
nologie pro bioplynové stanice je zcela mozno zabezpecit z
tuzemskych zdrojti. Zakladni pfekazkou pro rozvoj a Sifeni
bioplynovych technologii v CR je jejich relativné vysoka
pofizovaci cena a z ni vyplyvajici vySe vyrobnich nakladi
na jednotku vyprodukované energie, ktera prevysuje sou-
casnou realiza¢ni cenu za tuto energii a narocné bezpec-
nostni pozadavky, které jsou zejména u malych a stfednich
bioplynovych stanic vyznamnym omezenim moznosti je-
jich rozsiteni. Mérné naklady na instalovany elektricky vy-
kon jednoho kilowatu se pohybuji piiblizné od 70 do 120ti
tisic korun pro bioplynovou stanici o vykonu 500 kW _.
Ptiblizny priibéh mérnych nakladi je uveden na obrazku 1.

Meérné naklady jsou ovlivnény mnoha skutecnostmi:
v jaké lokalit¢ bude vystavba probihat, jaka infrastruktura
je v misté k dispozici, jaké substraty se budou zpracovavat
a v neposledni fadé¢ jaké firmy bioplynovou stanici projek-
tuji, jaké technologické prvky jsou na vystavbu pouzity a

300 000

gas production from purposefully grown energy phyto-
mass is in stadium of model experiments. Abroad this issue
is in the centre of attention of many inter- disciplinary insti-
tutions utilizing possibilities of combination of agricultural
by-and secondary raw materials anaerobic fermentation with
industrial bio-waste. Of course, main emphasis is put on
processing of animal excrements and purposefully grown
suitable energy phytomass. Those technologies with bet-
ter success the stabile intensive fermentation process and
contribute to economical effectivity of whole system inclu-
ding production of consequently aerobically stabilized or-
ganic fertilizer produced by composting of separated orga-
nic residua after fermentation.

Some agricultural enterprises in the Czech Republic also
have the long-time experiences with biogas utilization. Till
this time there is in operation one of the first and at the
same time the largest European biogas plants in Tteboi.
Also technology supplies for biogas plants can be fully
provided from the domestic resources. The basic barrier of
biogas technology development and spreading in the Czech
Republic is their relative high purchase price and thus pro-
duction costs per produced energy unit exceeding current
realization price for that energy and tight safety require-
ments which are limiting their broader application, mainly
of small and medium plants. The specific costs for installed
electric output of 1 kW range approximately from 70 to 120
000 CZK per 1 biogas plant with output of 500 kW . Appro-
ximate course of specific costs is illustrated in Fig. 1.

Specific cost are affected by many factors: locality of
plant construction, infrastructure available in the locality,
what substrata will be processed and last but not least
what firms are projecting the biogas plant, what technolo-
gical elements are used for construction and what sup-
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Obr. 1 Meérna investicni narocnost bioplynové stanice
Fig. 1 Specific investment demands of biogas plant
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jaké dodavatelské firmy vystavbu zajist'uji. Graf na obrazku

1 je proto pouze pfiblizny, ale signalizuje, Ze optimalni je
stavét bioplynovou stanici od instalovaného elektrického
vykonu £400 kW . VétSina bioplynovych stanic byla v CR
uvedena do provozu v obdobi let 1986 — 1989, dalsi do roku
1993, ato v ramci ovétovacich nebo experimentalnich pro-
vozu s podporou statu na jejich vystavbu. Z toho dtivodu
jsou nékteré ekonomické udaje z tohoto obdobi v podstaté
nepouzitelné. Po roce 1993 se vystavba bioplynovych sta-
nic v zemedé€lstvi omezila na nékolik malych jednotek, fi-
nancovanych z dotac¢nich tituld.

Anaerobni digesce muze zabezpecit ekologické palivo
pro vyrobu tepla, elektrické energie i provoz motortt mobil-
nich zafizeni. Konkurenceschopnost bioplynu bude stou-
pat se zvySujicimi se cenami energii a environmentalnimi
pozadavky obc¢antl. Ve srovnani s postupy termické kon-
verze fytomasy je u€inek anaerobni digesce fytomasy na
snizeni produkce CO, vyssi a navic nedojde ke znehodno-
ceni rostlinnych zivin, zejména dusiku. Je mozné predpo-
kladat, ze anaerobni digesce biomasy bude ve tietim tisici-
leti soucasti akumulacnich biotechnologickych cyklt pro-
pojenych s dal§imi systémy ekologické vyroby energie do
integrovanych systému.

Potieba nekrmivaiského vyuziti fytomasy je v Ceské re-
publice zptisobena omezenim stavu skotu na témét polo-
vicni stav proti roku 1989. Nejveétsi pokles je prevazne v
marginalnich zemédélskych oblastech, kde se utlum potra-
vinafské produkce fesi zatravnénim orné pudy. Cast fyto-
masy z téchto ploch by bylo mozné zpracovat na bioplyn a
organické hnojivo. K tomu pfistupuje fytomasa z udrzby
vefejné zeleng, sportovist’ a okraji komunikaci. Dale je tie-
ba na zaklad¢ zahrani¢nich zkusSenosti uvazovat o spole¢-
ném zpracovani fytomasy a dalsich biologicky odbouratel-
nych substratd. Pii anaerobni digesci fytomasy je mozné
uplatnit kofermentaci odpadti z vyroby bionafty, z tukové-
ho primyslu, z konzervaren, lihovard, jatek, mlékaren a
COV. Schema takové bioplynové stanice je uvedeno na
obrazku 2.

Zde je tieba ptipomenout, Ze zpracovani jate¢nich a ku-
chyniskych odpadi je podminéno upravou rozmeéru Castic
atepelnou stabilizaci podle pokyni ,,Natizeni EC 1774/2002
O zpracovani vedlejSich zivocisnych produktt, které ne-
jsou ur¢eny k lidské spotiebé™.

Ptijmy ze zpracovani vyse jmenovanych odpadi mohou
zefektivnit provoz bioplynovych stanic. ZvySovani cen
energii, hnojiv i poplatki za zneSkodnovani odpadi vytva-
ti perspektivu pro ¢innost svoznych centralizovanych bio-
plynovych stanic na urovni stiediskovych obci, vybave-
nych kogenera¢ni jednotkou a kompostarnou s denni pro-
dukei bioplynu vyssi nez 1500 m?.den.

Zakladnim pravidlem hospodarného provozu bioplyno-
vé stanice a pfedpokladem dobré navratnosti vynalozenych
investic je vyuziti tepla produkovaného kogeneraéni jed-
notkou. Bioplynové stanice jsou tak na nejlepsi cesté zajis-
tit v nékterych obcich, v kombinaci s ostatnimi zdroji cent-
ralni zasobovani teplem a ohiev teplé uzitkové vody. N¢-
kdy je mozné piebytek tepla vyuzit pro suseni nékterych
komodit, jako zeméd¢€lskych produkta ¢i dieva.

vazt

pliers firms provide the construction. Graph in Fig.1 is the-
refore only orientation but it can be an indicator that opti-
mal is to construct the biogas plant from the installed elect-
ric output +400 kW . The majority of the biogas plants in
the Czech Republic was put into operation within 1986 —
1989, the next to 1993 in the framework of verifying or expe-
rimental plants with state subsidy for their construction.
For this reason some economic date from that period and in
fact are unusable. After 1993 the biogas plant construction
in agriculture is represented by some small units, subsidi-
zed by the grant support.

Anaerobic fermentation can provide the ecological fuel
for production of heat, electric energy and mobile systems
engines operation. The biogas conception power will in-
crease with increasing energy prices and citizens environ-
mental demands. In comparison with procedures of thermal
conversion of phytomass is the phytomass anaerobic fer-
mentation effect on CO, production decreasing higher and
in addition there does not occur the crop nutrients depreci-
ation, nitrogen is particular. It can be anticipated that the
biomass anaerobic fermentation will be in the third millen-
nium a part of accumulation biotechnical cycles connected
with other systems of energy ecological production into
the integral systems. The demand for phytomass non-food
utilization in the Czech Republic is caused by the cattle
herd reduction to almost one half as compared with 1989.
The most considerable decrease is mostly in the agricultu-
ral marginal regions where the food production damping is
solved by arable land grassing. A part of the phytomass
from these regions would be possible to process into bio-
gas and organic fertilizer. To this added the phytomass from
the public greenery, sport yards and roads margins. Fur-
ther, it is necessary to consider the common phytomass
and other biologically degradable substrata processing on
basis of the foreign experiences. With the phytomass ana-
erobic fermentation is possible to apply the waste co-fer-
mentation from biodiesel production, fat industry, canne-
ries, distilleries, slaughterhouses, dairies and waste water
treatment plants (COV). A scheme of such biogas plant is
shown in Fig. 2.

It must be reminded that the slaughter and cooking was-
tes processing needs an adaptation of particles size and
thermal stabilization in accordance with the ,,EC Directive
1774/2002 On treatment of animal by-products which are
not determined for human consumption®.

Earnings from the processing of above mentioned was-
tes could make the biogas plants operating more effective.
The energy price increasing as well as fertilizers and fees
for waste liquidation creates perspective for activity of ga-
thering centralized biogas plants on level of key villages
equipped by the co-generating unit and composting plant
with daily production of biogas higher that 1500 m3.

The basic rule of the economical operation of the biogas
plant and an anticipation of good investment return is the
utilization of produced heat by the co-generating unit. The
biogas plants therefore have a good chance to provide in
some villages a central heat supply and hot use water hea-
ting in combination with other energy resources. Sometime
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Obr. 2 Schema moderni bioplynové stanice

Fig. 2 Scheme of modern biogas plant
Legenda:

1-kejda ze staje / slurry from stable, 1a-kejda pfivaZena z okolnich zemédé€lskych podnikd / slurry transported from marginal
agricultural enterprises, 2-piijem jate¢nich odpadti / reception of slaughter waste, 3-pfijem kuchynskych odpad / reception
of cooking waste, 4-tepelna Uprava rizikovych substratd 2 a 3 / thermal adaptation of risky substrata 2 and 3, 5-ptijmové
misto zrnin / grain reception, 6-mechanicka Giprava zrnin (mackani, drceni, Srotovani) / grain mechanical treatment (pressing,
crushing, grinding), 7-piijem a uprava zelené biomasy / reception and adaptation of green biomass, 8-fermentor se stieSnim
plynojemem / fermentor with roof gas holder 9-kogenera¢ni jednotka / co-generating unit, 10-hofak zbytkového plynu /
burner of residual gas, 11-zasobni jimka na digestat / supply pit for fermented matter, 12-odvoz digestatu jako hnojiva /

transport of fermented matter in form of fertilizer

Technologie anaerobni fermentace vyzaduje znacné in-

vesti¢ni prostfedky, coZ je v pomérech CR asi nejvétsi pro-
blém. V sousednim Némecku je nyni v provozu 3700 bio-
plynovych stanic (stav f{jen 2006), velmi rychle roste pocet
bioplynovych stanic i v Rakousku. Vyvoj tam sméfuje
k bioplynovym stanicim o instalovaném elektrickém vyko-
nu 500 kW _az 1000 kW , ovSem vyjimkou nejsou ani bio-
plynové stanice o vykonu 2000 kW _ a je mozné ocekavat i
vykony vetsi.
Zasobovani takovych velkych bioplynovych stanic kejdou
hospodarskych zvifat a zelenou biomasou, at’ uz erstvou
nebo silazi, ovsem vzhledem k dopravnim nékladtim nevy-
chazi ekonomicky ptiznive. Tyto materialy se vyuzivaji ob-
vykle jako dobry zaklad, ale zbytek surovin jsou obiloviny
nerealizované na trhu a vedlejsi produkty z velkych potra-
vinafskych zavod, jako lihovary, pivovary, skrobarny, mly-
ny, pekarny, mlékarny atd.

Pro vyuziti bioplynu je proto tieba peclivé vybrat vhod-
nou lokalitu s vysokou a celoro¢né stalou poptavkou po
teple a elektiing z kogeneraéni jednotky. Resit je tieba i
navazné provozy vylepsSujici ekonomiku. Dilezity je pravi-
delny a dostate¢ny piisun vstupniho materialu pro fermen-
taci a vyrobu bioplynu.

Vysledky, prezentované v piispévku, byly ziskany pfi fe-
Seni vyzkumného projektu QG50093 Zpracovani konfiska-
tt a dalSich odpadt bioplynovym procesem.

Kontakt: Ing. Jaroslav Kara, CSc.
Ing. Zdenék Pastorek, CSc.

is possible to use the heat surplus for drying of certain
commodities, as agricultural products or wood.

The anaerobic fermentation technology requires a signi-
ficant investment and this is probably the most serious
problem in the Czech Republic conditions. In Germany is
now in operation 3700 biogas plants (October 2006). In
Austria the biogas plants amount is rapidly growing. The
development there is focused to the biogas plants with
installed electric output of 500 kW _to 1000 kW _, but unu-
sual there also are the biogas plants of 2000 kW _and even
high outputs can be expected.

The supply of this large biogas plant of the livestock
slurry and a green biomass either fresh or silage is not
suitable from economical point of view. These materials
usually are utilized as a good basis but the raw material
reminder is represented by cereals without market applica-
tion as well as the large food enterpriser by-products as
distilleries, breweries, starch factories, mills, bakeries, dai-
ries etc. For the biogas utilization thus is necessary to se-
lect carefully a suitable locality with a high demand for heat
and electricity from the co-generating unit within the whole
year. It is also important to solve out the associated plants
improving the economy as well as regular and sufficient
supply of input material for biogas fermentation and pro-
duction.

The results presented in the contribution were obtained
in the framework of the research project QG50039 Confisca-
tions processing and other waste by means of biogas pro-
cess.
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Logistika bioenergetickych surovin (BES)

V pribéhu zacleniovani obnovitelnych zdrojii energie do
energetického systému bude nezbytné nutné mit na zieteli
zasady logistického fizeni toku surovin. Tim lze predejit
problémuim, které maji za nasledek snizovani efektivnosti
provozi a mohou vyustit v problémy existencni, ohrozujici
provoz jednotlivych ¢lanki fetézce.

Zpusoby logistického fizeni toku surovin ze zemédelstvi
a lesnictvi, hlavnich oblasti produkujicich energeticky vy-
uzitelnou biomasu rostlinného ptivodu, jsou vsak ovlivné-
ny specifickymi faktory, tudiz na né nelze Sablonovité apli-
kovat formy logistického fizeni z oblasti primyslové vyro-
by nebo systémt zasobovani klasickymi palivy fosilniho
ptvodu.

Z udaji ziskanych v ramci feSeni projektu vyplyva, ze
kromeé nékolika ojedinélych ptipadi, kdy vedle tepelné ener-
gie je vyrabéna téz energie elektricka, se vétsina provozo-
ven zabyva predevsim spalovanim biomasy v kotlich za
ucelem vytapéni objektil a ohfevu teplé uzitkové vody.

Pro celkové vyhodnoceni byly objekty podle Gcelu vyu-
ziti tepla pracovné rozdéleny do n¢kolika kategorii.
Z celkového vyctu maji nejvétsi zastoupeni kotle vyuziva-
jici biomasu k vytapéni objektt firem (asi 38 %). Dalsi sku-
pinou jsou kotle pro vytapéni a na vyrobu tepla a pary
potiebné pro vyrobni technologii podnikti (27 %). Zhruba
stejny podil tvofi systémy centralniho zasobovani teplem a
ohfevem teplé uzitkové vody ve méstech a obcich (25 %).
Zbytek tvoii kotelny pro vytapéni objektli Skol a ustavil
socialni péce a rodinnych domt.

Zaucelem srovnani efektivity provozoven byla stanove-
na rocni spotfeba paliva na jeden kilowatt celkového insta-
lovaného vykonu. Na zékladé tohoto kritéria bylo zjisténo,
ze nejnizsi spotfebu paliva na jednotku instalovaného vy-
konu (méné nez 0,5 t.kW-'.rok ") vykazuji systémy vytapeni
objektt firem, vytapéni budov skol a nékteré vyrobni pro-
vozy s potfebou technologické pary a tepla (susarny die-
va, atd.). Jejich nizsi spotieba je ovlivnéna sezoénnosti pro-
vozu nékterych technologii (suseni pice, nékteré susarny
dreva). Naopak nejvyssi spotiebu paliva na jednotku vy-
konu vykazuji pfedevsim systémy centralizovaného zaso-
bovani teplem a technologické provozy podnikd s celoro¢ni
potiebou tepla, piipadné vyrobou elektfiny.

Pokud jde o celkovou ro¢ni spotiebu paliva, tak nejvyssi
dosahuji kotelny s velkym tepelnym vykonem pro central-
ni zdsobovani teplem ve méstech a obcich. Zde se napf. pii
instalovaném vykonu 16 MW (centralni kotelna
v Pelhfimové) spali za rok az 40 000 tun paliva (piliny, kura,
Stépka, seno, slama). Tyto typy kotelen pak nejCastéji spa-
luji dievni odpad, ktiru, piliny a hobliny z pilafskych a truh-
latskych provozi, dale pak kusové dievo a dfevni Stépku.
Nektera zatizeni vyuzivaji i odpadni slamu a jiné zbytky
rostlin.

V systémech s vyrobou technologického tepla se napf.
pfi instalovaném vykonu 582 kW (vytapéni budov a susa-

vazt

Logistics of bioenergy raw materials (BERM)

In the course of the energy renewable resources associ-
ation into the energy system it will be necessary to take
into account the principles of the logistic management of
raw materials flow. This approach can remove problems
causing reduction of the plants effectiveness and could
result in the existence problems, endangering operation of
the chain individual links.

Methods of the logistic management of raw materials
flow from agriculture and forestry, i.e. principal sectors pro-
ducing the crop origin biomass usable for energy purposes
are influenced by specific factors, thus it is not possible to
be exposed to applications of the logistic management forms
from industrial production or systems of supply by classi-
cal fuels of fossil origin.

From the data acquired within the project solution resul-
ted that besides some sporadic cases when along with the
heat energy also the electricity is produced, the major part
of the plants run particularly biomass combustion in boi-
lers with a purpose to heat facilities and hot water for indu-
strial use.

For total evaluation the facilities were divided by the
purpose of heat utilization into some categories. From total
amount the biggest share have the boilers utilizing bio-
mass for the firms facilities heating (about 38 %). Other
group represents boilers for heating and heat and vapour
generating necessary for enterprise technology (27 %).
Approximately identical share represent systems of heat
central supply and hot industrial water in towns and vil-
lages (25 %). The rest create the furnace rooms of schools,
social care institutes and family houses heating.

For a purpose for comparing of the plants effectiveness
the fuel annual consumption was determined per 1 kW of
installed performance. On basis of that criterion was found
that the lowest fuel consumption per unit of installed out-
put (less than 0,5 t. kW-'.year") proved systems for heating
of firm facilities, school buildings heating and some produ-
ction plants consuming technological vapour and heat
(wood driers, etc.). Lower consumption of these systems
influenced the seasonal running of some technologies (fod-
der drying, some wood driers). In contrary, the highest fuel
consumption per output unit has have shown mainly sys-
tems of centralized head supply and technological plants
of enterprises with all the year round heat consumption or
electricity production.

As the total annual fuel consumption regards, the highest
is reached by the boiler rooms with large heat output for
central heat supply in town and villages. There is combus-
ted during 1 year up to 40 000 tons of fuel (sawdust, bark,
chips, hay, straw) at installed output of 16 MW (central
boiler room in Pelhfimov). These types of boiler rooms then
often incinerate wood waste, bark, sawdust and shaves
from sawdust and carpenter plants as well as piece wood
and wood chips. Some devices utilize also waste straw and
other crop residua.
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ren dfeva - dievovyroba Valasska Bysttice) spali rocné 1 500
tun pilin.

V kategorii zafizeni, ktera zajist'uji pouze vytapéni objek-
ta firem, bez technologického tepla, se napf. pii instalova-
ném vykonu 200 kW spalilo za rok 24 tun pilin (vytapéni
dievoobrabéci dilny a stolarny, Letovice)

V objektech statni a socialni péce (Skolky, $koly, domovy
dichodct atp.) je pouzivana srovnatelna velikost instalo-
vanych vykont jako v pfedchozi kategorii. Naptiklad pro
vytapéni objekti matetské a zakladni skoly v Bohuslavicich
se pii instalovaném vykonu 350 kW ro¢né spali 147 tun
dfevni §tépky a pilin.

U nejmensich zafizeni pro spalovani biomasy se pii vyta-
péni rodinného domu kotlem o vykonu 25 kW spali ro¢né
cca 6 — 9 tun paliva, nej¢astéji kusového dieva (vyhiev-
nost u suchého dieva a produktli z n€j se pohybuje v rozmezi
15,5 az 18,5 Ml kg !, vyhtevnost vlhké suroviny mize kles-
nout pod 10 MJ.kg"). Hodinova spotieba malé¢ho kotle na
dfevo se proto pohybuje v zavislosti na rezimu kotle a vlh-
kosti paliva v rozmezi od 2 kg.h'! pfi minimalnim vykonu az
po 6 kg.h'! pii maximalnim vykonu (uvedené hodnoty plati
pro vlhkost paliva 20 %). S vyssi vlhkosti paliva spotieba
samoziejmé stoupa.

V tabulce 1 jsou uvedeny piiklady variantnich technolo-
gii pro manipulace dievni §tépky. Pro Gcely nakladky
v polnich podminkach lze vyuZzivat mechaniza¢ni prostied-
ky ur¢ené pro pohyb v terénu. Tuto skupinu mechanizac-
nich prostfedki reprezentuje sloupec samojizdny nakladaé
—nakladka. Hydraulické ruky a traktor s ¢elnim naklada¢em
1ze rovnéz vyuzit pro nakladku, ovSem jejich pouZiti je ome-
zeno. U traktoru s ¢elnim nakladacem je limitujicim faktorem
vyska zdvihu (bézné 3,5 m), takze jeho vyuziti pro nakladku
baliki do vysSich vrstev nakladii je komplikované. Klasic-
ké vyuziti hydraulické ruky je fixovano na dopravni pro-
stiedek. Lze ji vyuzit pro nakladku surovin, které byly pte-
dem pfiblizeny do snadno dostupného mista (napt. na okraj
pozemku, ke komunikaci nebo do mista do¢asného sklado-
vani). Principu nakladaciho zafizeni na dopravnim prostied-
ku je vyuzito i u automatickych manipulac¢nich vozi, jejichz
pouzivani ma v Ceské republice vzriistajici tendenci.

Pro skladani vSech forem BES Ize na zpevnénych plo-
chach vyuzit vSechny druhy manipula¢nich prostredki
udanych v tabulce 1.

Pro naskladiiovani BES do mista skladovani je vybér
manipulacnich prostfedkti ovlivnén mistnimi podminkami a
zpusobem skladovani. U jednotlivych druhti manipulac¢nich
prostiedki hraje opét dulezitou roli jejich nosnost a vyska
zdvihu. Za univerzalni a nejvhodnéjsi 1ze pro ucely nasklad-
novani opét oznacit samojizdny naklada¢ s vyménnymi pra-
covnimi adaptéry.

Dalsi nedilnou soucasti logistického fetézce vyuziti bi-
oenergetickych surovin je skladovani.

Vyhledové 1ze pocitat s pouzitim skladovacich zafizeni
vychazejicich ze standardné pouzivanych zafizeni pro skla-
dovani zrnin. Po drobnych Gpravach jednotlivych zafizeni
s ohledem na vlastnosti skladovanych surovin se nejevi
jako problematické zachovani standardné pouzivanych tech-
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In the systems with production of technological heat is
combusted annually 1,500 tons of sawdustat e.g. installed
output of 582 kW (buildings and wood driers — wood indu-
stry Valasska Bystfice).

In the category of devices providing only heating for the
firms facilities,, without technological heat, was for examp-
le combusted 24 tons of sawdust at installed output of 200
kW (heating of woodworking workshop Letovice etc.)

In the facilities of State and social care (nursery schools,
pensioners homes etc.

Are being used a comparative installed outputs as in
mentioned previous category. For example, for heating of
nursery and primary school in Bohuslavice is combusted
annually 147 tons of wood chips and sawdust at installed
output of 350 kW.

With the least devices for biomass combustion are con-
sumed annually about 6 — 9 tons of fuel, particularly piece
wood (heat value of dry wood and its by-products ranges
from 15,5 to 18,5 MJ kg !-wet raw material heat value can be
reduced below 10 MJ.kg") at installed output of boiler 25
kW. These values are valid for heating for family house.
Hourly consumption of small boiler for wood differs in de-
pendence on the boiler regime and fuel moisture in range
from 2 kg.h™! at minimum output up to 6 kg.h"! at maximum
output (given values are valid for fuel moisture of 20 %). Of
course, with higher fuel moisture its consumption is
growing.

In table 1 are presented examples of variant technologies
for wood chips handling. For the purposes of loading un-
der field conditions can be used the machinery for off-road
motion. This group of mechanization means represents a
column ,,self-propelled loader — loading®. Hydraulic arms
and tractor with front loader can be used for loading, but
their application is limited. For tractor with front loader the
limiting factor is a high of lift (normally 3,5 m), therefore its
utilization for bales loading to higher layers is complicated.
Classical utilization of hydraulic arm is fixed to the trans-
port means. It can be used for loading of raw materials
located in advance to the easily accessible point (e.g. plot
margin, close to road and place of interim storage). The
principle of loading system on transport means is used
also for automated service vehicles. Their application in
the Czech Republic has increasing tendency.

For unloading all BERM forms can be applied for the
consolidated surface all types of handling systems listed
intable 1.

For loading of BERM to the place of storage the hand-
ling means choice is affected by local conditions and me-
thod of storage. For individual handling means types the
important role play their loading capacity and lift height.
As the most versatile and suitable for loading purposes
can be considered the self-propelled loader with exchange-
able working adapters.

Other necessary part of the logistic chain of bioenergy
raw materials utilization is storage. In future can be consi-
dered utilization of the storage system based on normally
utilized devices for grain storage. With small adaptations
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Tab.1 Parametry manipulace drevni stepky pri vyuZziti riiznych zarizeni

S Samoj IZdIJy Samoj 1zdrV1y vysokozdvizny | hydraulicka | traktor s ¢elnim
kategorie zafizeni nakladac nakladac ozik ruka nakladacem
- nakladka - naskladnéni voz
° dopravni
zplisob pohonu vlastni motor | vlastni motor vlastni motor prostiedek traktor
celkova hmotnost (kg) 8000 8000 8 250 - -
nosnost (kg) 3,00 3,00 3,2 0,6 1,8
vyska zdvihu (m) 7,50 7,50 3,3 2,5 + nosié 3,50
dosah (m) 4,60 4,60 0,5 - -
primérna vykonnost | (th™) 26,96 29,68 7,77 46,96 12,20
maximdlni (th 38,93 51,91 30,46 61,36 17,43
vykonnost
Casovd spotieba | |} 1y 5,95 4,95 1,60 3,95 5,40
paliva
mérmd spotfeba | 1y 0,23 0,18 0,22 0,08 0,44
paliva
nakladania | pakladani a nakladani a nakladani a nakladani a
o skladani v | skladani v skladani v skladani v skladani v
moznost vyuZziti terénuive | terénui ve terénu i ve lehkém terénu a | lehkém terénu a
skladu, | skladu, skladu, ve skladu, ve skladu,
naskladiiovani | naskladiiovéni | naskladfiovani | naskladiiovéni | naskladiiovani
Tab.1 Parameters of wood chips handling with utilization of various device
Self-propelled .
Device category loader - Self-propelled Lift-fork cart | Hydraulic arm Tractor with
loading loader - storage front loader
. Transporting
Drive system Own motor Own motor Own motor means Tractor
Total weight (kg) 8000 8000 8250 - -
Loading capacity (kg) 3,00 3,00 3,2 0,6 1,8
Lift height (m) 7,50 7,50 33 2,5 + carrier 3,50
Radius (m) 4,60 4,60 0,5 - -
Average output (th™h 26,96 29,68 7,77 46,96 12,20
Maximum output (th™h 38,93 51,91 30,46 61,36 17,43
Time fuel (Lh') 5,95 4,95 1,60 3,95 5,40
consumption
Specific fuel (1t 0,23 0,18 0,22 0,08 0,44
consumption
Loading and Loading and Loading and | Loading and Loading and
. o unloading in unloading in unloading in | unloading in unloading in
Possible application terrain and terrain and terrain and | light terrain and | light terrain and
storage hall storage hall storage hall | storage hall storage hall

nologickych postupti. Obecné technologické schéma linky
jenaobrazku 1.

Bez ohledu na druh skladované suroviny je limitujicim
faktorem poskliziiové linky vykonnost piijmu. Piijmovy za-
sobnik musi mit dostate¢nou kapacitu a musi umoziovat
sklapéni materialu z dopravnich prostfedkt. Pro vykonnost
pfijmového kose plati nepsana zasada, podle které se do-
porucuje jeho pfijmova kapacita o 30 % vyssi nez je sou-
hrnna vykonnost nasazenych sklizecich stroji. Tim je do-
cileno navaznosti sklizné na dopravni prostfedky i plynulé

of individual devices regarding properties of stored materi-
als the maintenance of standard technological processes
seems not to be problematic. General technological line
scheme is shown in Fig. 1.

Regardless the type of the stored raw materials the limi-
ting factor of the post-harvest line is the reception perfor-
mance. The reception container has to have sufficient ca-
pacity and should provide the material lifting from the trans-
port means. For the performance of the reception basket is
valid an unwritten principle recommending its reception
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Technologické schema linky

1 - piijmovy zasobnik

2,14, 19, 23, 24, 26, 28, 29, 33- pasové dopravniky
3,11, 15, 31 - koretkové elevatory

4 - aspira¢ni komora

5, 18 - ventilatory

6 - prachova komora

7,13, 16, 20, 30, 32 - regula¢ni prvky
8 - Cisticka

9 - piedcisticka

10 - snekovy dopravnik

12, 22, 25 - zasobniky

17 - vé&zové zasobniky

21 - expedicni zasobniky

27 - susicka

== == T ===
W\ /,,,,//;/W\\\\
et Q—

fe— 1
19\ 19
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Line technological scheme

1 - reception container

2, 14, 19, 23, 24, 26, 29, 33 -
belt elevators

3,11, 15, 31 — bucket elevators
4 — aspiration chamber

5, 18 — ventilators

6 — dust chamber
7,13,16,20, 30,32 —regulation
elements

8 - cleaner

9 — pre-cleaner

10 — screw elevator

12, 22, 25 — containers

17 — tower silos

21 — expedition containers

KW
27 - drier
15
7KW

/19

22/
kW

Obr. 1 Technologické schéma variantni technologie skladovaciho zarizeni BES
Fig. 1 Technological scheme of variant technology of the BERM storage system

Tab. 2 Meérné investicni naklady na vézove sklady
Tab. 2 Specific investment costs for tower silos

. . skladovaci kapacita mérny investi¢ni naklad
Typ zésobniku . P
Type of container storage capacity sp601ﬁcvlr{}/estmer{tl)costs
(t) (Ke.t/CZK. .t
200 2200 -2 350
LIPP 500 1700-1 720
1000 1520-1570
200 2 035
DENIS-PRIVE 500 1 800
1000 1 450
malokapacn.m zasobplky 32 2390
small-capacity containers
upravené silazni véze
adapted silage towers 750 400 - 600
VITKOVICE

navaznosti dopravnich prostfedki na pfijmové zasobniky.

Vézové sklady (sila) maji kruhovy nebo ¢tythranny pri-
fez, s vysypkou nebo s aktivnim dnem. Nasypna vyska v
téchto skladech se pohybuje v rozmezi 5 — 20 m. Jednotko-
va skladovaci kapacita mize byt 40 az 2500 t. Mérny inves-
ti¢ni naklad na skladovaci kapacitu 1 t suroviny (udano na
z1mo) pro vézové sklady nejéastéji pouzivané v CR je udén
v tabulce 2.

Vyskladnovani z vézovych zasobnik je feSeno gravitac-
né, doplnéné obéznym $nekovym dopravnikem. Soucasna
orientaéni trzni cena naskladnéni a vyskladnéni je 75,-
K¢.t1 (opét na tunu zrna).

Na stanoveni parametrti a na rekognoskaci provozoven
se podileli fesitelé z VUZT az CZU.

Vysledky, prezentované v ptispévku, byly ziskany pfi
feSeni vyzkumného projektu QF4079 Logistika bioenerge-
tickych surovin.

Kontakt: Ing. Jaroslav Kara, CSc.
Ing. Jivi Soucek, Ph. D.

Ing. Petr Jevi¢, CSc.

Ing. Martin Polik, CZU

capacity by 30 % higher than total performance of harves-
ters in operation. This enable to reach the harvest con-
nection with the transport means and continuous linkage
of transport means with the reception containers.

The tower storage (silos) has circular or square section
with discharge chute or active bottom. The filling height in
these storage systems ranges from 5 to 20 m. The unit sto-
rage capacity can be 40 to 2500 tons. Specific investment
costs for storage capacity of 1 ton (grain) of the tower silos
typical for the Czech Republic are given in Table 2.

Unloading of the tower silos is solved by gravitational
method, completed with rotary screw elevator. Current ori-
entation market price for loading and unloading is 75
CZK.t"! per 1 ton of grain.

In parameters determination and plants reconnaissance
took part also researchers of the RIAEng and the Czech
Agricultural University.

Results presented in this contribution were obtained
during solution of the research project QF4079 Logistics of
bioenergy raw materials.
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PORADENSTVI

vazt

CONSULTANCY

Specializované odborné poradenstvi VUZT realizoval né-

kolika hlavnimi zptsoby:

a)

b)

prirucky pro praxi a poradenstvi

¢.1/2006 Zakladani, pribeh a fizeni kompostovaciho
procesu — prirucka uvadi zakladni postupy pro techno-
logii kompostovani na pasovych hromadach. Uvadi pte-
hled doporucenych pfistroju a zatizeni pro monitorova-
ni a fizeni kompostovaciho procesu.

¢.4/2006 Zemédélska technika a biomasa — sbornik pii-
spévkl z mezindrodniho odborného seminafe. Piispév-
ky jsou zaméfeny na soucasny stav i perspektivy vyu-
ziti zamérné péstované, zbytkové i odpadni biomasy, na
technologické systémy a ekonomiku péstovani a vyu-
ziti biomasy pro energetické a primyslové ti¢ely a na
vyznam podpor pro dalsi rozvoj této oblasti

¢.5/2006 Ekonomik a technologickych systémil ve vi-
nohradnictvi - uvadi postupy a metody stanoveni hlav-
nich technickych a ekonomickych parametrti stroji a
souprav, nakladl a ceny mechanizovanych pracia vy-
poéty vysledné

¢. 6/2006 Stroje a strojni linky pro plosny postiik plodin
—cilem publikace je popsat postup pfi navrhovani stroj-
nich linek na ochranu rostlin, shrnout nejdulezité;si
kriteria pro rozhodovani pti volbé stroji a strojnich sou-
prav pro plo$ny postiik prostiedky ochrany rostlin a
jejich kombinace s hnojenim kapalnymi mineralnimi hno-
jivy. Pro typické nejrozsifenéjsi strojni linky v zemédél-
ském provoze jsou uvedeny normativy provoznich na-
kladt spolu se struénym popisem piedpokladanych
technologickych a provoznich parametrd. Informace je
mozné vyuzit piedevsim pro planovani a hodnoceni eko-
nomiky jednotlivych operaci a pro podporu rozhodo-
vani o potiebé, vyuziti a obnove stroji

¢.7/2006 Energetické vyuziti pevnych biopaliv — publi-
kace uvadi popis fyzikalnich a mechanickych vlastnos-
ti pevnych biopaliv a technologie jejich vyroby. Zaby-
va se dale problematikou spalovani pevnych biopaliv,
hodnoti ekonomiku péstovani a sklizn¢ pevnych biopa-
liv z vybranych energetickych plodin.

odborné akce pro praxi

Seminar ,,Soucasnost a perspektiva biopaliv*
Jednodenni seminaf pro zemédé€lskou praxi a poraden-
stvi.

Seminaf byl zaméfen na oblast soucasného stavu a per
spektivy vyroby a vyuziti motorovych biopaliv. Dale
na legislativni a technickou pfipravu programu vyuziti
bioethanolu v Ceské republice, analyzu kli¢ovych ba-
rier a na problematiku marketingu motorovych biopa-
liv.

Ze seminafe byl vydan sbornik piispévka, uzivatelim
je k dispozici na internetové strance www.vuzt.cz.
Seminar ,,Biomasa a zemédélska technika 2006
Jednodenni seminaf pro zemédélskou praxi a poraden-
stvi.

Professional consultancy VUZT (RIAEng) realized by

some main ways:

a)

b)
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Manuals for practice and consultancy

No. 1/2006 Establishing, course and controlling of com-
posting process — manual presents the basic procedu-
res for composting technology in the belt heaps. Pre-
sentation of recommended appliances and devices over
view for composting process monitoring and control-
ling.

No. 4/2006 Agricultural engineering and biomass — pro-
ceedings of international professional seminar. The pa-
pers are aimed to present state and perspectives of pur-
posefully grown, residual and waste biomass, techno-
logical systems and economy of growing and utilizati-
on of biomass for energy and industrial purposes and
subsidies importance applied for further development
in this sphere.

No. 5/2006 Economy of technological systems in viti-
culture - presentation of procedures and methods for
determination of main technical and economical para-
meters of machines and sets, costs and prices of me-
chanized work and consequent calculations.

No. 6/2006 Machines and machines lines for crops
broadcast straying — scope of the publication is descrip-
tion procedure of the machine lines design for crop pro-
tection, summary of the most significant criteria for de-
cision about machines and machine sets choice for
broadcast spraying by crop protection agents and their
combination with the liquid mineral fertilizers. For the
most common machine lines in agricultural practice are
presented norms of operation costs together with a bri-
ef description of anticipated technological and operati-
onal parameters. Information could be used particularly
for planning and evaluation of individual operations
economy and for support of decision about machines
need, utilization and innovation.

No. 7/2006 Solid biofuels energy application — publica-
tion presents description of physical and mechanical
properties of solid biofuels and technology of their pro-
duction, problems of solid biofuels combustion, eva-
luation of economy of solid biofuels growing and har-
vesting from selected energy crops.

Expert’s public actions

Seminar Present state and future of biofuels
One-day seminar for agricultural public and consultan-
cy was aim to the field of present state and perspecti-
ves of motor biofuels production and utilization, legis-
lative and technical preparation of the program for bio-
ethanol utilization in the Czech Republic, analysis of
key barriers and motor biofuels marketing problems. The
proceedings of this seminar is available for users on the
website www.vuzt.cz.

Seminar Biomass and agricultural engineering 2006



Seminaf byl zaméfen na technické, technologické, eko-
nomické i legislativni podminky surovinového a ener-
getického vyuziti odpadni i zdmérné péstované bioma-
sy. Uvedena problematika je v soucasné dob¢ velmi ak-
tualni. O fadu ptispévkil ze seminate jiz projevily zajem
redakce odbornych zemédélskych casopisti, nékteré
byly jiz publikovany.

Ze seminare byl vydan sbornik ptispévka, uzivatelim
jek dispozici na internetové strince www.vuzt.cz.

¢) internetové poradenstvi

Z divodu rychlého rozvoje internetovych technologii
byla vypracovana analyza soucasnych trendti v oblasti in-
ternetového poradenstvi a realizovany nové webové stran-
mezi uZivateli a autory prispévka.

Vsechny technicko ekonomické normativy strojt, sou-
prav i normativy technologie a ekonomiky péstovani plo-
din jsou pro uzivatele volné pfistupné na webové strance
VUZT.

Dale byla realizovana Gvodni verze nového expertniho
systému ,, Technologie a ekonomika plodin®.

d) veletrhy a vystavy

VUZT se jiz tradiéné zo&astnil 9. mezinarodniho veletrhu
zemedélské techniky a technologii TECHAGRO 2006 v Brné.
Prezentace vysledkt vyzkumu VUZT probihala tentokrat
jednak v samostatné expozici, na venkovni plose a
v neposledni fade i jako soucést spole¢né prezentace re-
sortu zemédglstvi ve stanku MZe CR. V expozici VUZT se
pozornost zaméfila na vysledky zvlaste v oblasti biomasy
jako obnovitelného zdroje energie (toto téma bylo ostatné
nosnym programem celého veletrhu) v¢. pfedvedeni brike-
tovaciho lisu pro vyrobu briket a pelet z riznych druhii
biomaterialti, dale monitorovaciho zatizeni pro kompostar-
ny v¢. ruznych typt teploméri. Dal$i doporucena feSeni se
tykala autorizovaného méteni emisi amoniaku a dalSich
plyni ze zeméd¢lské Cinnosti , na jehoz zékladeé je mozno
navrhnout opatieni pro snizeni téchto emisi vyhovujici
pozadavkiim na Spravnou zeméd&lskou praxi a Zadosti o
integrované povoleni provozu chovti zemédélskych zvirat.
Rovnéz vyuziti ovéfenych biotechnologickych pripravka
pro snizeni téchto emisi a zapachu aplikovanych do krmiva,
napéjeni, na hlubokou podestylku, rosty, skladky exkre-
mentt, chlévského hnoje a kejdy umoznuje splnit pozadav-
ky na zavedeni technologii snizujicich emise amoniaku
v ramci Planu spravné zemédélské praxe dle Natizeni vlady
¢€.353/2002 Sb. k zakonu €. 86/2002 Sb. o ochrané ovzdusia
jako technologie , svymi vlastnostmi odpovidajici nejlep-
$im dostupnym technikam BAT dle piilohy ¢. 3 k zédkonu
¢€.76/2002 Sb. o integrované prevenci. Na venkovni plose
byla pfedvedena technika a technologie pro vyrobu a zpra-
covani kompostu ve spolupraci s vyrobci a dovozci této
techniky (prekopava¢ kompostu, prosévaci zafizeni ).V ex-
pozici Ministerstva zemédélstvi byla piedstavena ukazka
ruznych druht biopaliv ve formé topnych pelet a topnych
briket vytvorenych z rostlinné biomasy.

One-day seminar for agricultural public and consultan-
cy was aimed to technical, technological, economical
and legislative conditions of row material and energy
utilization of waste and purposefully grown biomass.
The mentioned problems are highly up-to-date now. Edi-
tors of professional journals gave an indication in the
se problems for public, some of them were published.
The proceedings of this seminar was published, avai-
lable for users in on the website www.vuzt.cz.

¢) Internet consultancy

For areason of fast development of the Internet applica-
tions the analysis of present trends in the field of the Inter-
net consultancy was worked-up and new websites imple-
mented. The most significant change in comparison with
the older version is a feedback between users and papers
authors.

All the technical and economical machine and machine
sets norms as well the technological and economical norms
for crop growing are available for users on the VUZT (RI-
AEng) website.

In addition the initial version of the expert system ,,Tech-
nology and economy of crops‘ was implemented.

d) Fairs and exhibitions

Traditionally the RIAEng took part in the 9% internatio-
nal fair of agricultural engineering and technologies TE-
CHAGRO 2006 in Brno. Presentation of the RIAEng re-
search results was held partly in individual exposition in
Al fair pavilion, on outdoor area and partly as a common
presentation of the agriculture resort in the stand of the
Ministry of Agriculture of the Czech Republic. In the RI-
AEng exposition the attention was focused to results ma-
inly in the branch of biomass as renewable energy resource
(that topic was a bearing program of the whole fair) inclu-
ding demonstration of briquetting press for briquettes and
pellets production from various biomaterials, monitoring
device for composting plants including different types of
thermometers. Other recommended solutions have regar-
ded authorized measuring of ammonia emissions and other
gases from agricultural activity which allows to suggest
measure for these emissions reduction, complying all re-
quirements for Correct Agricultural Practice and Demand
for integrated permission of livestock breeding. As well
utilization of verified biotechnological agents for these
emissions and odour reduction applied into feeding, drin-
king, deep litter, grates, excrements, farmyard manure and
slurry landfills allows to comply with all requirements for
introduction of technologies reducing ammonia emissions
in the framework of the Plans for correct agricultural practi-
ce according to the Governmental Decree No.353/2002 to
the Act No. 86/2002 on Air protection and as a technology
being with its properties in accordance with the Best Avai-
lable Techniques (BAT) according to the Annex No. 3 to
the Act No.76/2002 on Integrated Prevention. At the out-
door surface was presented mechanization and technolo-
gy for production and processing of compost in cooperati-
on with manufacturers and importers of that mechanization
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Pracovnici ustavu piednesli své ptispévky rovnéz v fadé
doprovodnych programti v ramci TECHAGRO. Ustav byl
rovnéz organizatorem jiz 5.mezinarodniho seminare zamére-
ného na motorova biopaliva a smésna paliva, jehoz Gispéch
zarucily i pfednasky pfednich zahrani¢nich odbornik v této
oblasti.

VUZT prezentoval vysledky své prace i na dal$i odborné
vystavé v Ceské republice.
V expozici Ministerstva zemédélstvi na vystaveé Zeme zivi-
telka 2006 byla prezentovana biopaliva vytvofena
z energetickych rostlin, ktera Ize pouZit pro lokalni topenis-
té, automatické peletové kotle i pro centralni vytopny. Pred-
vedla se rovnéz vyroba topnych briket z rychle rostoucich
dfevin a z odpadni biomasy trvalych travnich porostt
s pouzitim briketovaciho lisu.

Kontakt: Ing. Zdenék. Abrham, CSc.
Ing. Radmila Kabelkovd

vazt

(compost turner, sieving device). In the exposition of the
Ministry of Agriculture there were demonstrated various
types of biofuels in form of heat pellets and briquettes pro-
duced from the crop biomass.

The Institute employees presented their papers also in
many accompanying programs in the framework of TE-

CHAGRO. The Institute also was an organizer of the S5th
international seminar focused on the motor biofuels and
blended fuels. Its success was emphasized also by the lectu-
res of leading foreign experts in this sphere.

VUZT (RIAEng) presented results of its work in other
professional exhibition in the Czech Republic. In the expo-
sition of the Ministry of Agriculture at the countrywide
exhibition Zemég Zivitelka 2006 were presented biofuels ge-
nerated from the energy crops which can be utilized for
local heating rooms, automated pellets boilers and central
heating briquettes from rapid growing wood and waste bi-
omass of permanent grassland was demonstrated using
the briquetting press.
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MEZINARODNI SPOLUPRACE

vazt

INTERNATIONAL COOPERATION

Hlavni dliraz v mezinarodni spolupraci Vyzkumného usta-
vu zemédelské techniky se klade na prezentaci vysledkil
vyzkumu na mezinarodnich konferencich a seminéfich, na
nichz vyzkumni pracovnici VUZT piednesli referaty a ped-
stavili postery:

»  Workshop Sectorially Coordinated Research — The
Road to European Research and Technical Develop
ment (RTD), zasedani Rady expertii EK, Brusel, Belgie

» 4th IFAC/CIGR Workshop Control Applications in Post-
harvest and Processing Technology, Potsdam, Némec-
ko

* European Pellets Conference, Wels, Rakousko

»  World Sustainable Energy Days, Wels, Rakousko

* Mezinarodni seminaf Briketovanie a peletovanie, STU
Bratislava, Slovensko

* Seminaf Landtechnik in Alpenraum, Feldkirch

* Mezinarodni konference Technika ochrany prostredia
—TOP 2006, Cista - Papierni¢ka, Slovensko

* 5. mezindrodni védecko-technicka konference Energe-
tické zajisteéni a energetické uspory v zemédeélstvi, VIE
SCH Moskva, Rusko

* Mezinarodni symposium Nové trendy pti pouzivani bi-
otechnologickych ptipravkt v chovech hospodatskych
zvifat, Viden, Rakousko

* Mezinarodni védecka konference ,,Trendy vo vyzkume
a vyvoji pol nohospodarskych strojov a technologii
v ekosysteme kulturnej krajiny*, Dudince, Slovensko

* Mezinarodni seminat ,,Biologické pohonné hmoty*, AEA
Viden, Rakousko

» Sixtth World Potato Congress, Technology Exhibit and
Farm Show, USA

* International Conference on Soil Tillage Research (IST-
RO), Christian-Alberts University Kiel, Némecko

* Mezinarodni konference Vnutorna klima polnohospo-
darskych objektov, SPU Nitra

» 27th Club Meeting of AgEng 2006 + CIGR Conference
Agricultural Engineering for a better World, section Re
newable Energy Sources and Energy, Bonn, Némecko

» Potato Europe 2006 International Congress, Machinery
Demonstration, Field Trials, Bockerode, Némecko

» Konference o biopalivech , Agrokomplex 2006 Nitra, Slo-
vensko

» Konference Energetische Nutzung nachwachsender
Rohstoffe, Bornim, Némecko

* Mezinarodni konference Management of Production
Systems with Support of Information Technologies and
Control Engineering, SPU Nitra, Slovensko

» 12. Internationalen Fachtagung Energetische Nutzung
nachwachsender Rohstoffe, TU Bergakademie Freiberg,
Némecko

» 11th International Conference Development of Agricul-
tural Technologies and Technical Means in Ecological
and Energetic Aspects, LIAE Randoudvaris, Litva

* Veédecka konference Travne porasty — sucast’ horské-

The main accent in the international cooperation of the
Research Institute of Agricultural Engineering (RIAEng) is
put on the research results presentation at the internatio-
nal conferences and seminars, where RIAEng scientists
have delivered their lectures and exhibited the posters:

» Workshop Sectorially Coordinated Research — The Road
to European Research and Technical Development (RTD),
session of the Expert’s Board of the EC, Brussels, Belgi-
um

* 4th IFAC/CIGR Workshop Control Applications in Post-
harvest and Processing Technology, Potsdam, Germany

» European Pellets Conference, Wels, Austria

» World Sustainable Energy Days, Wels, Austria

* International seminar Production of briquettes and pel-
lets, STU Bratislava, Slovak Republic

* Seminar Landtechnik in Alpenraum, Feldkirche, Austria

* International conference Techniques for environment
protection — TOP 2006, Cista - Papierni¢ka, Slovak Re-
public

+ 5th international scientific-technical conference Energy
security and savings in agriculture, VIESCH Moscow,
Russia

* International symposium New trends in using of biotech-
nological agents in livestock breeding, Vienna, Austria

* International scientific conference Trends in research and
development of agricultural machines and technologies
in the ecosystem of cultural landscape, Dudince, Slovak
Republic

* International seminar Biological fuels, AEA Vienna, Aus-
tria

* Sixtth World Potato Congress, Technology Exhibit and
Farm Show, USA

* International Conference on Soil Tillage Research (IST-
RO), Christian-Alberts University Kiel, Germany

* International conference Indoor climate of agricultural
facilities, SPU Nitra, Slovak Republic

» 27th Club Meeting of AgEng 2006 + CIGR Conference
Agricultural Engineering for a better World, section Re-
newable Energy Sources and Energy, Bonn, Germany

* Potato Europe 2006 International Congress, Machinery
Demonstration, Field Trials, Bockerode, Germany

* Conference on Biofuels, Agrokomplex 2006 Nitra, Slovak
Republic

* Conference Energy utilization of new raw materials, Bor-
nim, Germany

* International conference Management of Production
Systems with Support of Information Technologies and
Control Engineering, SPU Nitra, Slovak Republic

* 12. international workshop on Energy utilization of new
raw materials, TU Bergakademie Freiberg, Germany

* 11th International Conference Development of Agricul-
tural Technologies and Technical Means in Ecological
and Energetic Aspects, LIAE Randoudvaris, Lithuania

132



ho polnohospodarstva a krajiny, VUTPHP Banské Bys-
trica, Slovensko

+ 1. Fachtagung Anbau und Nutzung von Balimen auf
Landwirtschaftliche Flachen, TU Dresden — Tharandt,
Némecko

¢ Konference Kraftstoffe der Zukunft 2006, Bundesver-
band Bio Energie ¢.V. Berlin, Némecko

» Seminai Biogas 2006, Linec, Rakousko

V uplynulém roce se uskuteénilo rovnéz nékolik odbor-
nych exkursi a studijnich cest, z nichz vybirame nékteré.

Navstéva vyrobny pelet, lisovani trav (TU Freiberg, Pe-
linos Holzpelets Pfarroda, Némecko) — ziskavani poznatkti
o vyrob¢ pelet z Cistého dfeva bez kliry a jejich distribuci
u vyznamného vyrobcee pelet. Pelety jsou rozvazeny velko-
objemovymi cisternami s volné lozenymi peletami nebo
v tzv. big bagech, u odbératele je pouzita pneumaticka do-
prava do sila. Na TU ve Freibergu se jednalo o moznosti
vyuziti pfipadnych pridavkl pojiv do pelet a o pouziti tra-
vin k vyrob¢ paliva.

Exkurse na zafizeni pro mechanicko-biologickou tipravu
smésnych komunalnich odpadi v Linci v Rakousku, jehoz
technologie umoziuje ziskat ze smésného komunalniho
odpadu jesté dale materidloveé nebo energeticky vyuzitelné
slozky — zejména kovy, papir a plasty. Zafizeni umoziuje
splnit pozadavky evropské legislativy na snizovani mnoz-
stvi biologicky rozlozitelnych komunélnich odpadt ukla-
danych na skladky a snizuje produkci sklenikovych plynti.

Pro Moldavskou statni zemédélskou universitu a Narodni
agenturu pro rozvoj venkova v Kisinévé se uskutecnily
prednésky z oblasti energetického a materidlového vyuzi-
vani odpadi biologického ptivodu a ekologického monito-
ringu v oblasti ochrany ovzdusi a pudy. Problematika im-
plementace systému produkce obnovitelnych zdroji ener-
gie v agrarnim sektoru bude rovnéz zahrnuta do uc¢ebnich
planti a smért.

V minulém roce bylo dokonéeno feseni mezinarodniho
projektu SOWAP (Soil and Water Protection). V fesitelském
tymu méli zastoupeni odbornici z Velké Britanie, Belgie,
Holandska, Francie, Ceské republiky a Mad'arska. Cilem
projektu bylo porovnat u¢innost protieroznich technologii
v riznych piidné-klimatickych podminkéach zépadni a stred-
ni Evropy. V CR byla v ramci projektu SOWAP vybudova-
na pokusna baze v ZD Klapy, kde je na pokusnych parce-
lach monitorovana vodni eroze pidy. V ¢ervnu 2006 se
v Praze konalo jednani feSitelského tymu SOWAP, na jehoz
organizaci se VUZT podilel.

Dvoustranna spoluprace

Dvoustranna spoluprace v ramci MSMT programu KON-
TAKT - projekt s némeckym partnerem 1/ 04 SniZeni plyn-
nych emisi z chovu skotu (ATB Bornim — VUZT) v roce
2006 nepokracovala v disledku nedostate¢ného zajisténi
finanénich prostiedki ze strany némeckého partnera.

Dohoda o spolupraci byla uzaviena rovnéz se dvéma slo-
venskymi partnery:

vazt

Scientific conference Grassland —a part of mountain ag-
riculture and landscape, VUTPHP Banska Bystrica, Slo-
vak Republic
* 1. Fachtagung Anbau und Nutzung von Batimen auf Land
wirtschaftliche Flachen, TU Dresden — Tharandt, Germa-
ny
* Conference Fuels of future 2006, Bundesverband Bio
Energie e.V. Berlin, Germany
Seminar Biogas 2006, Linz, Austria
In the past year also some specialized excursions and
study trips were realized of which we present the most im-
portant. Visit of pellets manufacturing plant, grass pres-
sing (TU Freiberg, Pelinos Holzpelets Pfarroda, Germany) —
acquisition of information on pellets production from clean
wood without bark and their distribution at important pel-
lets manufacturer. The pellets distributed by the large-size
tanks with free stored pellets in so called big bags, at the
customer site is being used the pneumatic transport to silo.
Atthe TU in Freiberg was discussed possibility of the even-
tual binder additives utilization in pellets and grass for fuel
production.

Excursion in plant for mechanical-biological treatment of
municipal waste in Linz (Austria) utilizing technology which
allows to obtain material or energy usable parts from blen-
ded municipal waste — mainly metal, paper and plastics.
The system allows to fulfil requirements of the European
legislation for reducing of biologically degradable munici-
pal waste stored in landfills and reducing production of
green house gas.

For the Moldavian State Agricultural University and the
national Agency for countryside development in Kishinev
were held the lectures from the field of energy and material
utilization of waste of biological origin and ecological mo-
nitoring in the field of atmosphere and soil protection. The
problems of energy renewable resources production sys-
tems implementation in agrarian sector will also be inclu-
ded in the educational plans and trends.

In the last year was finished implementation of the inter-
national project SOWAP (Soil and Water Production). In
the working team were participated experts from Great Bri-
tain, Belgium, the Netherlands, France, Czech Republic and
Hungary. The aim of the project was to compare effectivity
of anti-erosion technologies under different soil-climatic
conditions of the west and middle Europe. In the Czech
Republic was built the experimental basis in cooperative
farm Klapy in the framework of the project SOWAP where
is monitored water erosion of soil on the experimental plots.
In June 2006 was held in Prague meeting of the SOWAP
working team where the RIAEng took part as an organizer.

Bilateral cooperation

The bilateral cooperation was realized in the framework
of MSMT of the programme KONTAKT, i.e. 1 project with
German partner 1/ 04 Reduction of gaseous emissions (ATB
Bornim — RIAEng Prague) did not prosecute in 2006 becau-
se of insufficient funding of German partner.
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Vyzkumny ustav trdvnych porastov a horského
pol 'nohospodarstva , Banska Bystrica
Spoluprace smétuje na problematiku péstovani a vyuziti
biomasy pro energetické a surovinové tucely s hlavnim di-
razem na:
- technologie péstovani a sklizné travnich porostd
a alternativni vyuziti produkce z nich pro energetic-
ké ucely,
- vyuziti odpadni biomasy z udrzby krajiny a vefejné
zelené,
- technologie a ekonomika zpracovani a vyuziti bio-
masy a odpadni biomasy
Forma spoluprace spociva pfevazné v ucasti na seminafich
a konferencich, ve vzajemnych informacich o feSenych pro-
jektech, ve spole¢nych publikacich vysledkti a v neposledni
fadé i v ptipraveé spolecného vyzkumného projektu.

Agrovaria Export-import, spol. s r.0., Stirovo — ptima spo-
luprace v oblasti aplikovaného  vyzkumu, a to pfi zpra-
covani biologicky rozlozitelnych odpadui a pii snizovani
emisi zatéze amoniakem a sklenikovymi plyny v resortu
zemedélstvi.

Obsahem spoluprace je:

- zajisténi experimentl pii separaci kejdy prasat a
skotu,

- zajisténi experimenti pii davkovani biotechnologic
kych ptipravki pii kompostovani BRO do tekutych
hnojiv nebo napajeci vody,

- poradani spole¢nych odbornych seminait s prob-
lematikou vztahu zemé&dé€lstvi a Zivotniho prostiedi.

Dohody o védecko-technické spolupraci

Dohoda o piimé védecko-technické spolupraci mezi VIE-
SCH Moskva a VUZT Praha v oblasti zemédélské energeti-
ky na obdobi r. 2005 — 2009
V roce 2005 byla spoluprace zaméfena na problematiku:

*  zdokonalovani stavajicich a tvorbu novych tech-
nologii v zemédélstvi s vyuzitim obnovitelnych zdro-
juenergie — ziskavani motorovych palivz vhodné
biomasy a odpadli — metoda rychlé pyrolyzy;

*  prezentace spoleéného ¢lanku na Sth Agricultural
Engineering Conference ,,Techmology and equip-
ment for renewable of energy utilization, Moskva,
16.—17.5.2005.

Smlouva o védecko-technické spolupraci mezi Agrarni
univerzitou v Kyjevé a VUZT Praha tykajici se stroji a zafi-
zeni pro realizaci energeticky uspornych technologii
v rostlinné vyrob¢, problematiky technické aplikace proce-
st biokonverze organického materialu a alternativni ener-
getiky v zeméd¢lstvi.

V ramci prezentace dil¢ich vysledkt byly v roce 2006 pu-
blikovany ptispévky na konferenci ,,Development of agri-
cultural technologies means in ecological and energetic
aspects” v Randoundsvaris, Kaunas (Litva) a ve védec-
kém Casopise ,,Journal of research and applications in agri-
cultural engineering™.

Smlouva o védecko-technické spolupraci mezi Myko-

Agreement on RIAEng cooperation is made as well with
two Slovak institutions:
Research institute of grassland and mountain agriculture,
Banska Bystrica

The cooperation is aimed to problems of biomass growing
and utilization for energy and raw material purposes with
accent to:

- Technologies of grassland growing and harvest and
alternative utilization of production from grass for
energy purposes;

- Waste biomass utilization from landscape mainte-
nance and public greenery;

- Technology and economy of biomass and waste
biomass processing and utilization.

The cooperation form is based predominantly on seminars
and conferences participation, mutual information on re-
search projects, results common publications and last but
not least on preparation of common research project.

Agrovaria Export-import, Ltd., Starovo

There is direct cooperation in the applied research sec-
tor, i.e. processing of biologically degradable waste and
reduction of ammonia emissions and greenhouse gas in
the agricultural sector.
The cooperation involves:

- Experiments provision for pigs and slurry separati-
on;

- Experiments provision of biotechnological agents
dosage for BRO composting to liquid fertilizers or
drink water;

- Organization of common professional seminars fo-
cused to problems of relationship between agricul-
ture and environment.

For the common experiments the AGROVARIA are lending
its technological blocks, RIAEng Prague then the measu-
ring equipment, results are presented together.

Agreements on scientific and technical co-operation

Agreement on direct scientific and technical co-operati-
on between VIESCH Moscow and RIAEng Prague in the
field of agricultural energy for period of 2005 —2009
In 2005 the cooperation was focused to problems of:

*  Improvement of existing and creation of new tech-
nologies in agriculture using energy renewable re-
sources — composition of motor fuels from suitable
biomass and waste — method of rapid pyrolysis;

*  Presentation of common article at the Sth Agricultu-
ral Engineering Conference Technology and equip-
ment for renewable energy utilization, Moscow, 16.
—17.5.2006.

Agreement on scientific and technical co-operation
between Agricultural University in Kiev and RIAEng Pra-
gue concerning machines and devices development for re-
alization of energy saving technologies in crop producti-
on, problems on technical application of bio-conversion
processes of organic material and alternative energy in ag-
riculture.

In the framework of the partial results presentation there
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laiv State Agrarian University, Faculty of Farm Mechaniza-
tion a VUZT Praha zaméfena na vyvoj technologickych
procest biokonverze organické hmoty a alternativni ener-
getika v zemé&d€lstvi.

V 1. 2006 probihaly prace na ptipravé 3. mezinarodni konfe-
rence ,,Prospective technics and technologies 2007, Myko-
laiv 11.—13. za#i 2007.

Mnohostranna spoluprace:

Spoluprace v navaznosti na feseni projektu ALTENER
XVII/4.1030/Z/99-386: Biodiesel Courier International — A
Union-Wide News Network:

Mr. Werner Korbitz, chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria — editor
Mr. Dieter Bockey, assistant director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later-on Berlin, Germany
Mr. Peter Clery, chairman of the British Association for Bi-
ofuels and Oils (BABFO), Spalding, United Kingdom
Mr. Petr Jevic, task leader Biodiesel, Research Institute for
Agricultural Engineering (VUZT), Prague, Czech Republic
V roce 2006 bylo predmétem spoluprace:
*  vymeéna informaci, pfiprava a realizace mezinarodni-
ho seminafe ,,Motorova biopaliva a smésna paliva
— soucasnost a perspektivy*, 4.4.2006 v Brné.

V roce 2006 se konaly tyto mezinarodni seminate a kon-
ference organizované VUZT nebo ve spolupraci ustavu
s dalsimi institucemi:

Motorova biopaliva a smésna paliva - soucasnost a per-
spektivy (4.4.20006, doprovodna akce Techagro 2006, Vy-
stavisté Brno);

Technika pro zpracovani biologicky rozlozitelnych od-
padii - Den nové techniky v ramci mezindarodni konferen-
ce Biologicky rozlozitelné odpady, jejich zpracovani a
vyuziti v zemedeélské a komundalni praxi (25.-26.4.2006,
Kompostarna v Namésti nad Oslavou);

Separovana kejda jako plastické stelivo v chovech skotu
(12.10.2006, Kulturni ditm ZD Krasna Hora a.s.)
Zemédeélska technika a biomasa 2006 (21.11.2006, Aula
VURV Praha).

Do vy¢tu odbornych aktivit Gistavu patii i ucast vyzkum-
nych pracovniktt VUZT na odbornych vystavach a veletr-
zich v zahranici: Energiespar Messe 2006, Wels, Rakousko;
Potato Machinery Demonstration v Bockenrode
u Hamburku, Némecko; Technology Exhibit and Farm Show,
Boise, Idaho, USA; EIMA 2006 Bologna, Italie; EuroTier
2006 Hannover, Némecko.

Kontakt: Ing. Radmila Kabelkova

vazt

were in 2006 published contributions at the conference on
“Development of agricultural technologies and technical
means in ecological and energetic aspects” in Raudondva-
ris, Kaunas (Lithuania) and in scientific magazine ,,Journal
of research and applications in agricultural engineering”.
Contract on scientific-technical cooperation between

Mykolaiv State Agrarian University, Faculty of Farm Me-
chanization and RIAEng Prague focused in development
of technological processes of the organic matter bio - con-
version and alternative energy in agriculture.

In 2006 was carried-out the preparing for the 3™ interna-
tional conference on “Prospective technics and technolo-
gies 2007”7, Mykolaiv 11.—13. September 2007.

Multi-lateral cooperation

Cooperation in connection with the project ALTENER
XVI1/4.1030/Z/99-386: Biodiesel Courier International — A
Union-Wide News Network with participation of the fol-
lowing experts:

Mr. Werner Korbitz, chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria,

Mr. Dieter Bockey, assistant director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), Berlin, Germany,
Mr. Peter Clery, chairman of the British Association for Bi-
ofuels and Oils (BABFO), Spalding, United Kingdom,

Mr. Petr Jevic, task leader Biodiesel, Research Institute of
Agricultural Engineering (RIAEng), Prague, Czech Repub-
lic.

In 2006 the subject of co-operation was:

*  Exchange of information, preparing and realization
of the international seminar “Motor bio-fuels and
blended fuels — present state and future”, Techagro
2007, Brno.

In 2006 were held the following international seminars
and conferences organized by RIAEng or in cooperation of
the Institute with other institutions:

Motor biofuels and blended fuels — present state and futu-
re (4.4.2006, accompany action of Techagro 2006, Brno ex-
hibition grounds);

Mechanization for processing of biologically degradable
waste — Open day in framework of the international con-
ference Biologically degradable wastes, their processing
and utilization in agricultural and municipal practice
(25.-26.4.2006,

Composting plant in Namést on Oslava);

Separated slurry as plastic litter in cattle breeding
(12.10.20006, Culture house of the cooperative farm Kras-
na Hora, plc);

Agricultural engineering and biomass 2006 (21.11.2006,
VURV Prague).

To the summary of the institute activities also belongs the
VUZT scientists participation in specialized exhibitions and
fairs abroad: Energiespar Messe 2006, Wels, Austria; Pota-
to Machinery Demonstration in Bockenrode at Hamburk,
Germany; Technology Exhibit and Farm Show, Boise, Idaho,
USA; EIMA 2006 Bologna, Italy; EuroTier 2006 Hannover,
Germany.
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Biotechnology 2006 : Sbornik prednasek z mezinarodni
konference Jihoceské univerzity v Ceskych Budéjovicich,
Zemédelské fakulty a Ceské akademie zemédélskych véd,

vazt

15.-16.2.2006. Ceské Budg&jovice : Scientific Pedagogical
Publishing 2006, s. 934-936. ISBN 8085645-53-X +[CD-ROM]

SOCH, M., VOSTOUPAL, B., JELINEK, A., DEDINA, M.,
PLIVA, P, NOVAK, P, GTUROV, V.: Biotechnologické ovliv-
néni kvality digestivnich procest u hospodatskych zvirat
pripravky typu bioalgeen. [Biotechnological affection of
Bio-Algeen type preparative on the quality of digestive
processes in livestock]. In Biotechnology 2006 : Shornik
predndsek z mezindrodni konference, JU v Ceskych Bu-
dejovicich, Zemédélska fakulta, Ceskd akademie zemé-
délskych véd, 15.-16.2.2006. Ceské Bud&jovice : Scientific
Pedagogical Publishing, 2006, s. 905-907. ISBN 8085645-53-
X+[CD-ROM]

VEGRICHT, J., AMBROZ, P, MACHALEK, A.: Analysis
of technical launch and proportional representation of tech-
nical and technological systems in cattle breeding in the
Czech Republic. In Management of Production Systems
with Support of Information Technologies and Control
Engineering : Zbornik predndsok z medzindarodnej vedec-
kej konferencie 19-20.9.2006, Nitra. Nitra : SPU, 2006, s.
315-320.ISBN 80-8069-743-4

VEGRICHT, J., AMBROZ, P, MACHALEK, A.: Analysis
of technical launch and proportional representation of tech-
nical and technological systems in cattle breeding in the
Czech Republic. In Management of Production Systems
with support of Information Technologies and Control
Engineering : Zbornik anotacii z medzindarodnej vedec-
kej konferencie 19-20.9.2006, Nitra. Nitra : SPU, 2006, s.
123.1SBN 80-8069-744-2

VEGRICHT, J., AMBROZ, P.: Vyvoj technickych a tech-
nologickych systémt pro chov skotu. [Development of
technical and technological systems for cattle breeding].
Bulletin UKZUZ Brno, odbor agrochemie, piidy a vyZivy
rostlin, 20006, ¢. 1, 5. 49-58

VEGRICHT, J., MACHALEK, A.: Vliv technickych systé-
mi na spotebu energie na farmach pro chov dojnic. [Influ-
ence of technical systems on energy consumption on dairy
farms]. In Management of Production Systems with Sup-
port of Information Technologies and Control Enginee-
ring : Zbornik prednasok z medzinarodnej vedeckej kon-

ferencie 19-20.9.2006, Nitra. Nitra : SPU, 2006, s. 321-325.
ISBN 80-8069-743-4

VEGRICHT, J., MACHALEK, A.: Vliv technickych systé-
mi na spotfebu energie na farmach pro chov dojnic. Influ-
ence of technical systems on energy consumption on dairy
farms. In Management of production systems with support
of information technologies and control engineering :
Zbornik anotacii z medzindarodnej vedeckej konferencie
19-20.9.2006, Nitra. Nitra: SPU, 2006,s. 110-111. ISBN 80-
8069-744-2

VEGRICHT, J., MILACEK, P, MACHALEK, A., AMB-
ROZ, P.: Test MKV — &ast prvni, metodika. [MKV test —
First part, methodology]. Mechanizace zemédelstvi, 20006,
roc. 56, ¢. 12, s.40-44

VEGRICHT, J.: Porovnani systéma ustajeni dojnic. [Com-
parison of dairy cows housing systems]. Zemédélec, 2006,
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ro¢. 14,¢.12,s.12-14
VEGRICHT, J.: Vyvojové sméry na vystavé EuroTier.
[Developing trends at the Euro Tier exhibition]. Zemédeélec,
2006, roc. 14, ¢. 50, s. 36-38
VEVERKA, V., BURG, P, KOVAROVA, M.: Mechanizag-
ni prostfedky pro sklizen listové zeleniny. [Mechanization
for foliar vegetable harvesting]. Zahradnictvi, 2006, roc.
XCVIIL, €. 6,s.45-46
VOSTOUPAL, B., GIUROV, V., NOVAK, P, SOCH, M.,
JELINEK, A., PLIVA, P: Role bioalginatti v procesu kontro-
lované biodegradace pii kompostovani. [Role of bio algi-
nates during process of controlled biodegradation by com-
posting]. In Aktualni poznatky v péstovani, Slechteni a
ochrané rostlin : Sbornik referati z mezinarodni konfe-
rence VUP a Zemédélského vyzkumu, konané v Brne 23.-
24.11.2006. Troubsko : Vyzkumny ustav picninaisky, 2000,
s. 153-158. ISBN 80-86908-03-8
VOSTOUPAL, B., JELINEK, A., PLIVA, P, DEDINA, M.,
GJUROV, V.: Bioalginaty v roli vyznamného detoxikacniho
média. [Bioalginates as a meaningful detoxicants medium].
In Wuziti doplnkové a nekonvencni péce o zdravi zvirat —
2006 : Sbornik prednasek z 6. mezinarodni védecké kon-
ference 16.6.2006, Ceské Budéjovice. Ceské Budgjovice :
Jihoceska univerzita, 2006, s. 130-137. ISBN 80-7040-868-5
VOSTOUPAL, B., NOVAK, P, JELINEK, A., DEDINA,
M., GJUROV, V.: Piiznivé vysledky aplikace bioalginattiu
pst. [Advantageous results with using of bioalginates for
dogs]. In Wuziti doplitkové a nekonvencni péce o zdravi
zvirat — 2006 : Sbornik prednasek z 6. mezinarodni ve-
decké konference 16.6.2006, Ceské Budéjovice. Ceské
Budgjovice : JihoCeska univerzita, 2006, s. 137-144. ISBN
80-7040-868-5

VOSTOUPAL, B., PETERKA, A., PLIVA, P, NOVAK, P,
JELINEK, A., GIUROV, V.: Bioalginaty a veterinarni asanac-
ni programy. [Bioalgeenates and veterinary rehabilitation
programme]. In Trendy v prevenci a omezovani znecisto-
vani ZP v podminkdch asanacnich podnikii : Shornik pred-
nasek z mezindarodni konference a odborného semindre
20.-21.6.2006. Brno : Mendelova zeméd¢lska a lesnicka
univerzita v Brg, Ustav zem&dé&lské, potravinaiské a envi-
ronmentalni techniky a Institut celozivotniho vzdélavani,

2006, s. 5-15. ISBN 80-7157-963-7
VOSTOUPAL, B., SOCH, M., JELINEK, A., PLIVA, P,
GJUROV, V.: Dekompozice a biolgenaty. [ Bioalgeenates and
biodegradation]. In Biologicky rozloZitelné odpady : Sbor-
nik prednasek z 1. mezindrodni konference 25.-26.4.2006,
Hrotovice. Namést nad Oslavou : ZemédéElska regionalni

agentura ZERA, 2006, s. 100. ISBN 80-903548-1-5
VOSTOUPAL, B., SOCH, M., NOVAK, P, JELINEK, A.,
GJUROV, V.: Bioalginaty — jejich role pii asanaci stajového
a ptidniho prostiedi. [Bioalginates — its function for decon-
tamination of stable and soil environment]. In Shornik re-
feratiize VII. konference DDD 2006, 15.-17.5.2006, Ptivoro-
vy dny. Podébrady : Spolecenstvo drobného podnikani,
Sdruzeni DDD, 2006, s. 28

ZAJICEK, P, MILACEK, M., JELINEK, A., DEDINA, M.:
Evropska unie vyzaduje IPPC. [Europe Union requires
IPPC]. Farmar, 2006, ro¢. 12,¢.12,s. 12-14

ZAJICEK, P, MILACEK, M., JELINEK, A., DEDINA, M.:
Prirucka pro zavedeni zésad spravné zemédélské praxe pro
potieby procesu IPPC ve velkochovech hospodaiskych
zvitat. [Handbook for introduction of principles of correct
agricultural practice for need of IPPC process in large farms
for livestock breeding]. Zemédelec, 2006, ro¢. 14, ¢. 41,s.36

ZAJICEK, P, MILACEK, M., JELINEK, A., DEDINA, M.:
Prirucka pro zavedeni zésad spravné zemédélské praxe pro
potieby procesu IPPC ve velkochovech hospodaiskych
zvitat. [Handbook for introduction of principles of correct
agricultural practice for need of IPPC process in large farms
for livestock breeding]. Zemédelec, 2006, ro¢. 14, €. 40,s. 36

ZEMANEK, P, BURG, P, ABRHAM, Z., KOVAROVA,
M.: Vliv velikosti a struktury vinohradnického podniku na
vyuziti stroju. [Effect of size a structure of viticulture enter-
prise on machines exploitation]. In Shornik prispévkii
z mezinarodni konference Aktudlni problémy vyuzivani
zemédeélské techniky. 1. vydani. JCU : Ceské Budgjovice,
Zemédéelska fakulta, 2006, s. 347-351. ISBN 80-7040-861-8

Zemédeélska technika a biomasa 2006 : Sbornik anota-
ci z mezindrodniho odborného semindie VUZT s podporou
MZe 21.11.2006, Praha. [Agricultural engineering and bi-
omass 2006 : Proceeding of abstracts of international ex-
perts seminar of VUZT with support of the Ministry of the
Ministry of Agriculture, 21.11.2006 Praque]. Praha : VUZT,
2006.40 s. ISBN 80-86884-16-3

Zemédeélska technika a biomasa 2006 : Sbornik pred-
nasek z mezindrodniho VUZT s podporou MZe 21.11.2006,
Praha. [Agricultural engineering and biomass 2006 : pro-
ceedings of lectures of international experts seminar of
VUZT with support of the Ministry of the Ministry of Ag-
riculture, 21.11.2006 Praque]. Praha : VUZT, 2006, &. 4. 160ss.
ISBN 80-86884-15-5+[CD-ROM]

Zprava o cinnosti 2005 Annual report VUZT, Praha.
Praha : VUZT, 2006. 118 s. ISBN 80-86884-12-0

Patenty, ul itné vzory / Patents, use examples

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Odsavaci zarizeni. [Suction device]. Pivodce vynale-
zu: Pavel KROUPA, Jaroslav SKALICKY. Int. C1: B07 B4/
02,B 07 B 7/10,B 07 B 7/083. Ceskd republika, Urad prii-
myslového viastnictvi. Spis uZitnych vzori 16533 (pfihla-
Seno 12.01.2006, zapsano 29.05.2006, oznameni o zapsani
29.05.2006, Véstnik, 2006, €. 5)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Uzaver vypusti vézového zasobniku sypkych latek.
[Closing of tower container outlet for loose material]. Pt-
vodce vynalezu: Pavel KROUPA, Jaroslav SKALICKY. Int.
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Cl.: A01F25/20,A 01 F 12/60, B 65 D 88/28, B 65 G 69/08, B
65 G 65/42. Ceskd republika, Urad primyslového viast-
nictvi. Spis uzitnych vzorii 16609 (ptihlaseno 02.05.2006,
zapsano 15.06.2006, oznameni o zapsani 16.08.2006, Vést-
nik, 2006, ¢. 8)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Zasobnik sypkych latek. [Container for loose mate-
rial]. Piivodce vynalezu: Pavel KROUPA, Jaroslav SKA-
LICKY. Int.CL: A01 F25/14, A 01 F 25/20, B 65D 88/26, B 65
D 88/28. Ceskd republika, Urad primyslového viastnic-
tvi. Spis uzitnych vzoru 16608 (prihlaseno 02.05.2006, za-
psano 15.06.2006, ozndmeni o zapsani 16.08.2006, Véstnik,
2006)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Strukovy nasadec. [Teat cup]. Plivodce vynalezu: Jiii
VEGRICHT, Antonin MACHALEK. Int. C1.:A 01J 5/16. Ces-
kd republika, Urad priimyslového viastnictvi. Spis uzit-
nych vzorii 16432 (piihlaseno 14.03.2006, zapsano 10.4.2006,
oznameni o zapsani 17.05.2006, Véstnik, 2006, €. 5)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Zarizeni k osvétleni dojiciho stani. [System of milking
stall]. Piivodce vynalezu: Jifi VEGRICHT, Antonin MACHA-
LEK. IntCl.: A01J5/00,A011J7/00. Ceskd republika, Urad
primyslového viastnictvi. Spis uzZitnych vzoru 16433 (pfi-
hlaseno 14.03.2006, zapsano 10.04.2006, oznameni o zapsa-
ni 17.05.2006, Véstnik, 2006, €. 5)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Ventilacni zarizeni boudy pro vzdusny odchov hos-
podarskych zvirat. [Ventilation of house for livestock air
breeding]. Pivodce vynalezu: Jiti VEGRICHT. Int. CL.: A 01
K 1/02, A 01 K 29/00. Ceskd republika, Urad priimyslové-
ho vilastnictvi. Spis uzitnych vzorii 16970 (ptfihlaSeno
18.09.2006, zapsano 30.10.2006, oznameni o zapsani
13.12.2006, Véstnik, 2006, ¢. 12)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. VERNER, a.s., CERVENY KOSTELEC. Palivo na bdzi
lucnich porostii. [Grassland growth — based fuel]. Ptivod-
ce vynalezu: Petr HUTLA, Robert VERNER. Int. C1.: C10L
5/44. Ceskd republika, Urad priimyslového vlastnictvi.
Spis uzitnych vzoru 16279, (ptihlaseno 14.12.2005, zapsano
13.02.2006, oznameni o zapsani 15.03.2006, Véstnik, 2006, ¢.
3)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. ATEA PRAHA a.s., RUDNA U PRAHY. Palivo na bdzi
slamy. [Straw — based fuel]. Plivodce vynalezu: Petr HUT-
LA, VaclavBEJLEK. Int. Cl.: C 10 L 5/44. Ceskd republika,
Ufad primyslového viastnictvi. Spis uzitnych vzorii 16278
(ptihlaseno 14.12.2005, zapsano 13.02.2006, Véstnik, 2006,
¢.3)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, PRA-
HA. Zarizeni pro bezkontaktni mereni profilit velkych plos-
nych povrchii. [System for contact less measuring of large
surface profiles]. PGvodce vynalezu: Vaclav MAYER, Pa-
vel KOVARICEK, Véclav PROSEK. Int. C1: G01 B 5/28,G 01
B 21/20,G 01 B 21/30. Ceskd republika, Urad primyslové-
ho vlastnictvi. Spis uzitnych vzorii 16642 (ptihlaseno
11.04.2006, zapsano 26.06.2006, oznameni o zapsani

vazt

16.08.2006, Véstnik, 2006, ¢. 8)

SoutéZ INOVACE ROKU 2006 / Innovation 2006 contest
Cestné uznéni za Topné pelety na bazi odpadni slamy. [Ho-
nourable mention for Heating pellets on the basis of waste
straw].

Zpravy / Reports

HUTLA, P.: Energetické vyuziti odpadii z agrarniho sek-
toru ve formé standardizovanych paliv : Zavérecna zpra-
va za rok 2006 o postupu praci na projektu QF3153. Pra-
ha: VUZT, 2006, Z— 2472, 77 s.+ piilohy

KARA, I.: Zpracovani konfiskatii a dalsich odpadii bi-
oplynovym procesem (nositel Sdruzeni IDEAL) : Zavérec-
nd zprava za rok 2006 o postupu praci na projektu
0G50039. Praha : VUZT, 2006, Z— 2481, 193 s.

Periodické zpravy (pouze pro interni potiebu)
Periodical reports (for internal use only)

ANDERT, D., MAYER,V.: Hospodareni na pude
v horskych a podhorskych oblastech se zretelem na trvalé
travni porosty : Periodickd zprava za rok 2006 o postupu
praci na projektu QG60093. Praha : VUZT, 2006, Z — 2475,
51s. +prilohy

ANDERT, D.: Wuziti trav pro energetické ucely : Perio-
dicka zprava za rok 2006 o postupu praci na projektu
QF4179. Praha : VUZT, 2006, Z — 2474, 35 s. + ptilohy

FER, J., MAYER, V.: Inovace systému hnojeni brambor
lokalni aplikaci minerdlnich hnojiv se zietelem na ochra-
nu zivotniho prostredi : Periodicka zprava za rok 2006 o
postupu praci na projektu QF4081. Praha : VUZT, 2006, Z
—2471, 40s.

HULA, J. akol.: Péce o piidu v podminkdch se zvySenymi
naroky na ochranu Zivotniho prostredi : Periodickd zpra-
va za rok 2006 o postupu praci na projektu 1G57042.
Praha: VUZT, 2006, Z —2477,132s.

JELINEK, A.: Vyzkum uziti separované hovézi kejdy jako
plastického organického steliva ve stajovych prostordach
pro skot pri biotechnologické optimalizaci podminek wel-
fare : Periodicka zprava za rok 2006 o postupu praci na
projektu 1G58053. Praha : VUZT, 2006, Z — 2468, 55ss.

JELINEK, A:. Omezeni emisi sklenikovych plynii a amo-
niaku do ovzdusi ze zemédelské cinnosti : Periodicka zpra-
va za rok 2006 o postupu praci na projektu QF3140. Pra-
ha: VUZT, 2006, Z 2465, 74s.

KARA, J., SOUCEK, J., ADAMOVSKY, R., POLAK, M.
Logistika bioenergetickych surovin : Periodickad zprdava
za rok 2006 o postupu praci na projektu QF4079. Praha :
VUZT, 2006, Z — 2469, 40s.
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PASTOREK, Z. a kol.: Obhospodarovani travnich po-
rostii a udrzba krajiny v podminkdch svazitych chrane-
nych krajinnych oblasti a horskych oblasti LFA : Perio-
dicka zprava za rok 2006 o postupu praci na projektu
1G58055. Praha : VUZT, 2006, Z — 2480, 71 s.

PASTOREK, Z. a kol.: Vyzkum novych poznatkui védni-
ho oboru zemédelské technologie a technika a aplikace
inovaci oboru do zemédélstvi Ceské republiky : Periodic-
ka zprava za rok 2006 o postupu resSeni vyzkumného za-
méru  MZE0002703101. Praha : VUZT, 2006, Z — 2473,
222s.

PASTOREK, Z., KARA, J.: Vyzkum novych technolo-
gickych postupii pro efektivnéjsi vyuziti zemedélskych a
potravinarskych odpadii : Periodicka zprava za rok 2006
o postupu praci na projektu QF3160. Praha : VUZT, 2006,
Z-2476,63s.

PLIVA, P.: Komplexni metodické zabezpeceni tidrzby tr-
valych travnich porostii pro zlepseni ekologicke stability
v zemédelské krajiné se zamerenim na oblasti se specific-
kymi podminkami : Periodicka zprava za rok 2006 o po-
stupu praci na projektu 1G57004. Praha : VUZT, 2006, Z —
2467,56s. + ptilohy

PLIVA, P.: Preména zbytkové biomasy zejména z oblasti
zemédelstvi na naturalni bezzateézové produkty, vyuzitel-
né v prirodnim prostredi ve smyslu programu harmoniza-
ce legislativy CR a EU : Periodicka zpréava za rok 2006 o
postupu praci na projektu QF3148. Praha : VUZT, 2006,
Z-2466,83s.

SOUCEK, J., BURG, P, KROULIK, M.: Konkurenceschop-
nost bioenergetickych produktii : Periodicka zprava za
rok 2006 o postupu praci na projektu QG60083. Praha :
VUZT, 2006, Z—2470, 60 s.+ piiloha

SYROVY, O. akol.: Vyvoj energeticky méné narocnych
technologii rostlinné vyroby : Periodicka zprava za rok
2006 o postupu praci na projektu QF4080. Praha : VUZT,
2006,Z—-2479,115s.

SYROVY, O. a kol.: Vyzkum raciondlnich dopravnich
systémii pro zemédélstvi CR v podminkdch platnosti le-
gislativy EU : Periodickad zprava za rok 2006 o postupu
praci na projektu QF3145. Praha : VUZT, 2006, Z — 2478,
142s.

Prednasky (nepublikované) - Postery
Lectures (non-published) — Posters

ANDERT, D., GERNDTOVA, I, HANZLIKOVA, 1., AN-
DERTOVA, J., FRYDRYCH, J.: Vyuziti trav pfi produkci
bioplynu. Grass utilization by biogas production (pos-
ter). Mezinarodni védecka konference ,,Travne porasty —
stdast horského pol'nohospodarstva a krajiny VUTPHPK
Banska Bystrica, 27.-28.9.2006

ANDERT, D.,KARA, J., JEVIC, P, HUTLA, P.: Ausniit-
zung von Biomasse aus Dauergriinldndern fiir energetische
Zwecke (poster). European Pellets Forum, 1-3 March 2006,
Stadthalle Wels, A-4600 Wels, Austria

vazt

DEDINA, M.: Zdsady sprdavné zemédélské praxe pro po-
treby procesu IPPC ve velkochovech hospodarskych zvi-
Fat (prednaska). Seminaf Spravnd zemédélska praxe. Insti-
tut vzdélavani v zemédelstvi Praha, Kokory 12.-13.12.2006

DEDINA, M.: Zavdadéni planii zdsad spravné zemédél-
ské praxe do zemédelské cinnosti. (prednéaska). Palackého
univerzita, Pfirodovédecké fakulta, Olomouc 22.2.2006

DEDINA, M.: Zkusenosti s procesem integrovaného
povolovani a zavadeni BAT technik do zemédélskych pro-
vozii (prednaska). Jihoceska univerzita, Zemédelska fakul-
ta, Ceské Bud&jovice 15.2.2006

DEDINA, M.: ZkuSenosti s procesem integrovaného
povolovani a zavadeni BAT technik do zemédélskych pro-
vozii (prednaska). Palackého univerzita, Pfirodovédecké
fakulta, Olomouc 22.2.2006

DEDINA, M.: ZkuSenosti s procesem integrovaného
povolovani a zavadeni BAT technik do zemédélskych pro-
vozii (pfednaska). Nenacovice 1.3.2006

DEDINA, M.: ZkuSenosti s procesem integrovaného
povolovani a zavadeni BAT technik do zemédélskych pro-
vozii (pfednaska). Znojmo 8.3.2006

DEDINA, M.: ZkuSenosti s procesem integrovaného
povolovani a zavadeni BAT technik do zemédélskych pro-
vozit (prednaska). Chrudim 15.3.2006

FER, J., MAYER, V.: Improvement of early potatoes pre-
germination and their planting (poster). 2006 World Pota-
to Congress, 20-26 August 2006, Boise, Idaho, USA

FER, J.; MAYER, V.: Separation of Potato, Stones and
Clods in the Air Flow. (poster), 4th IFAC/CIGR Workshop
Control Applications in Post-Harvest and Processing Tech-
nology (CAPPT 2006) 26th to 29th of March Potsdam-Bor-
nim 2006

HULA, J.: Evaluation Of Machines Suitability For Con-
servation Soil Tillage Technologies (poster). Mezinarodni
konference ISTRO 17, Kiel 28.8.-3.9.2006

HULA, J.: Minimalizacni a pidoochranné technologie
(ptednaska). MZLU Bro, 15.3.2006

HULA, J.: Minimalizacni a pidoochranné technologie
(ptednaska). MZLU Brno, 7.4.2006

HULA, J.: Povrchovy odtok srdzkové vody a eroze piidy
na pokusnych parcelach na pokusné bazi — Klapy. Setka-
ni fesiteld mezinarodniho projektu 6. PR EU SOWAP, Pra-
ha, 7.6.2006

HULA, J.: Soil protection technologies (ptednaska).
Mezinarodni seminaf — Pidoochranné technologie ve své-
t&av CR. Praha, VURYV, 11.4.2006

HULA, J.: Spravnd zemédélska praxe v agrotechnice
(pfednaska). Institut vzdélavani v zemédélstvi, o.p.s., Stu-
denec 22.11.2006

HULA, J.: Uplatnéni techniky v ekologicky prijatelném
hospodareni na pudé (prednaska). Zemédélska technika
v podminkéch trvale udrzitelného hospodateni na puade.
CZU Praha, 15.11.2006

HULA, J.; KOVARICEK, P.; MAYER, V.: ZaFizeni pro
bezkontaktni méreni profilu povrchu piidy (poster). Te-
chagro Brno, 2.4.-6.4.2006
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HUTLA, P, ANDERT, D., KARA, J., JEVIC, P, KOUTNY,
R., SLAVIK, J.: Effect of coal additives on parameters of
heating pellets produced from some phytomaterials (pos-
ter). European Pellets Forum, 1-3 March 2006, Stadthalle
Wels, A-4600 Wels, Austria

HUTLA, P, ANDERT, D., KARA, J., JEVIC, P, KOUTNY,
R., SLAVIK, J.: Vliv uhelnych aditiv na parametry topnych
pelet z nékterych fytomaterialii (poster). Briketovanie a pe-
letovanie, 17. februar 2006, Strojnicka fakulta STU
v Bratislavé

JELINEK, A., DEDINA, M.: Pldn spravné zemédélské
praxe, zkuSenosti a aktudlni souvislosti s pravnimi pred-
pisy (prednaska). Envikongres 2006, Brno 24.5.2006

JELINEK, A., DEDINA, M.: Problematika méieni emisi
pachovych latek v chovech hospodarskych zvirat (pted-
naska). X VIII. Setkani uzivateld pocitacovych programi pro
chovy prasat MIKROREP, PLEMEX, KRMEX. Hotel Devét
skal, Milovy 23.5.2006

JELINEK, A.: Problematika méfeni emisi pachovych ld-
tek v chovech hospodarskych zvirat (prednaska). 13. semi-
nar firmy Delacon Hotel S.E.N., Senohraby u Prahy
11.5.2006

JELINEK, A.: Zdsady sprdavné zemédélské praxe
z hlediska ochrany ovzdusi (pfednaska). Seminai Spravna
zemédeélska praxe. Institut vzdélavani v zemed¢€lstvi Praha,
Kokory 12.-13.12.2006

JELINEK, A.: Zavddeéni planii zdsad spravné zemédél-
ské praxe do zemédélské cinnosti (prednaska). Jihoceska
univerzita, Zemé&dglska fakulta, Ceské Bud¢jovice 15.2.2006

JELINEK, A.: Zavddéni planii zdsad spravné zemédél-
ské praxe do zemédelské cinnosti (prednaska). Nenacovi-
ce 1.3.2006

JELINEK, A.: Zavadéni planii zdsad spravné zemédél-
ské praxe do zemédélské cinnosti. (pfednaska). Znojmo
8.3.2006

JELINEK, A.: Zavadéni planii zdsad spravné zemédél-
ské praxe do zemédélské cinnosti (prednaska). Chru-
dim15.3.2006

JEVIC, P.: Akéni plan pro biomasu se zietelem na biopa-
liva druhé generace (prednaska). AGROKOMPLEX Nitra
2006, 19.8.2006

JEVIC, P.: Biodiesel in the Czech Republic and EU 2005/
2006 and forecast for year 2007 (ptednéska). Czech-Ger-
man meeting held in framework of the 4th international
scientific congress ,,Kraftstoffe der Zukunft — Fuels of the
future 2006, Berlin, 27.11.2006

JEVIC, P.: Biofuels utilization in the Czech Republic —
challenges and perspectives (prednaska). Press Conferen-
ce & Workshop, BASF Chemical Company Agricultural
Product, Praha, 1.6.2006

JEVIC, P.: Bionafta — bioethanol — biopaliva 2. genera-
ce, technologie a organizace vyroby, situace ve svété a u
nds — porovnani, moznosti a perspektivy rozvoje (pted-
naska). Cyklus ,,Clovék, energie a odpady*, CZU v Praze,
Univerzita tretiho véku, 14.11.2006

JEVIC, P.: Energetické obili — etické aspekty, moznosti a

vazt

predpoklady uplatnéni jako tuhé palivo (prednaska). Pod-
blanické ekocentrum CSOP Vlasim, 29.11.2006

JEVIC, P.: Motorova biopaliva a smésnd paliva — Sou-
Casnost a perspektivy (prednaska). 5. seminaft, Energy cen-
tre Ceské Budgjovice, 27.7.2006

JEVIC, P.: Predpoklady zhodnoceni bezpecného odpa-
du vyrobou a ekologickym vyuzitim tuhych alternativnich
paliv (ptrednaska na kolokviu) ,,Nebezpec¢né odpady a spa-
lovani odpadt®, IREAS Praha, 10.10.2006

JEVIC, P.: Wuziti Fepkového oleje jako motorového pa-
liva (ptednaska). Regionalni agrarni komora Kralovéhra-
deckého kraje, Libcany, 24.10.2006

KARA, J.: Péstovand biomasa — standardizace, zkous-
ky, normy, spoluprdce s CZ Biom (pfednaska). Brno, Te-
chagro 3.4.2006

KOLLAROVA, M.: Monitoring viivu biologického zpra-
covani odpadit na Zivotni prostredi (prednaska). Odborny
¢tyfdenni kurz: Biologické zpracovani odpadl. Zemédél-
ska a ekologicka regionalni agentura Namést’ nad Oslavou
15.2.2006

KOLLAROVA, M.: Monitoring vlivu biologického zpra-
covani odpadit na Zivotni prostredi (prednaska). Odborny
¢tyfdenni kurz: Biologické zpracovani odpadl. Zemédél-
ska a ekologicka regionalni agentura Namést’ nad Oslavou
17.5.2006

KOLLAROVA, M.: Monitoring viivu biologického zpra-
covani odpadii na Zivotni prostredi (prednaska). Odborny
¢tyfdenni kurz: Biologické zpracovani odpadl. Zemédél-
ska a ekologicka regionalni agentura Namest’ nad Oslavou
18.7.2006

KOLLAROVA, M.: Monitoring vlivu biologického zpra-
covani odpadit na Zivotni prostredi (prednaska). Odborny
¢tyfdenni kurz: Biologické zpracovani odpadl. Zemédél-
ska a ekologicka regionalni agentura Namést’ nad Oslavou
18.10.2006.

KOLLAROVA, M.: Zdkladni podminky kompostovaci-
ho procesu (prednaska). Odborny ¢tyfdenni kurz: Biolo-
gické zpracovani odpadt. Zemédélska a ekologicka regio-
nalni agentura Namést' nad Oslavou 15.2.2006

KOVARICEK, P.: Kvality hnojeni (ptednaska). Stiedni
zemé&délska skola, UNICOM Céslav, 23.2.2006

FER, J.; MAYER, V.: Separation of Potato, Stones and
Clods in the Air Flow. (poster), 4th IFAC/CIGR Workshop
Control Applications in Post-Harvest and Processing Tech-
nology (CAPPT 2006) 26th to 29th of March Potsdam-Bor-
nim 2006

MUZIK, 0., KARA, J., ABRHAM, Z.: Moznosti vyuziti
produkce travnich porostii anaerobni digesci (poster).
Mezinarodni védecka konference ,,Travne porasty — su-
&ast’ horského polnohospodarstva a krajiny* VUTPHPK
Banska Bystrica, 27.-28.9.2006

PASTOREK, Z.: Sber a zpracovani bioodpadu. (pied-
naska). ZERA, Namést' nad Oslavou, 8.11.2006, 6.12.2006

PLIVA, P., SOUCEK, J.: Ispolzovanie otchodovych pro-
duktov — osnova lekcii (ptednaska). Moldavska statni ze-
medélska univerzita v Kiginéve, 20.10.2006 (QF3148)
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PLIVA, P.: Technika pro kompostovini a monitoring
kompostovaciho procesu (ptednaska). CZU Praha, Tech-
nicka fakulta, Katedra vyuziti stroji, Praha 14.11.2006

PLIVA, P.: Technika pro kompostovini a monitoring
kompostovaciho procesu (prednaska). CZU Praha Katedra
agrochemie a vyzivy rostlin, Praha 23.3.2006

PLIVA, P.: Zdkladni podminky kompostovaciho proce-
su (prednaska). Odborny ¢tyfdenni kurz: Biologické zpra-
covani odpadii. Zemédelska a ekologicka regionalni agen-
tura Namest’ nad Oslavou 17.5.2006

PLIVA, P.: Zdkladni podminky kompostovaciho proce-
su (prednaska). Odborny ¢tyfdenni kurz: Biologické zpra-
covani odpadii. Zemédelska a ekologicka regionalni agen-
tura Namest’ nad Oslavou 18.7.2006

PLIVA, P.: Zdkladni podminky kompostovaciho proce-
su (prednaska). Odborny ¢tyfdenni kurz: Biologické zpra-
covani odpadii. Zemédelska a ekologicka regionalni agen-
tura Namest’ nad Oslavou 18.7.2006

PLIVA, P.: Zdkladni podminky kompostovaciho proce-
su (prednaska). Odborny ¢tyfdenni kurz: Biologické zpra-
covani odpadii. Zemédelska a ekologicka regionalni agen-
tura Namést' nad Oslavou 18.10.2006

SKALICKY, I.: Nové metody skladovini potravindi-
skych zrnin (pfednaska). Rostlinolékaiska spolecnost vy-
chodoceského kraje 25.1.2006

SOUCEK, J.: Alternativnaja energija — ispolzovanie voz-
noviljaemych istocnikov energii (prednaska). Moldavska
statni zemédélska univerzita v KiSinévé, 24.10.2006

SOUCEK, I.: Obrabotka otchodov iz selskogo chozjaj-
stva i lesovodstva dlja energetiki (ptednaska). Moldavska
statni zemédélska univerzita v KiSinévé, 26.10.2006

SOUCEK, J.: Ochrana vozdusnogo bassejna v uslovijach
Cesskoj respubliki i v Evropejskom Sojuze (prednaska).
Moldavska statni zemédé€lska univerzita v KiSinéve,
17.10.2006

SOUCEK, J.: Sistematiceskij monitoring emisii v CR
(pfednaska). Moldavska statni zemédelska univerzita
v Kisingvé, 18.10.2006

SOUCEK, J.: Technologija proizvodstva biotopliva
(pfednaska). Moldavska statni zemédelska univerzita
v Kisinévé, 26.10.2006

Posudky navrhi norem / Standards proposals
review

CSNEN 14017
Zemédelské a lesnické stroje — Rozmetadla tuhych pri-
myslovych hnojiv — Bezpecnost (névrh)

CSNEN 60335-2-76
Elektrické spotiebice pro domécnost a podobné icely —
Bezpecnost — Cast 2: Zvl4stni pozadavky na zdroje ener-
gie pro elektrické ohradniky (zména)

CSNEN 12525/A1
Zemé&délské stroje — Celni nakladage — Bezpeénost (na-
vrh zmény)

CSNENISO 11681-2
Lesnické stroje — Bezpecnostni pozadavky a zkouSeni
prenosnych fetézovych pil — Cast 2: Retézové pily pro
vyvétvovani stromi (navrh)

CSNISO 5692-1
Zemédélska vozidla — Mechanicka spojeni na tazenych
vozidlech — Cast 1: Rozméry zavésnych ok priifezi 50/30
mm (navrh)

CSNISO730-1
Zemédélské kolové traktory — Zadni tiibodovy zaves —
Cast 1: Kategorie 1,2, 3 a 4 (navrh)

CSNENISO 5674
Zemédelske a lesnické stroje a traktory — Ochranné kryty
kloubovych hridelti — Pevnostni zkousky a zkouska opo-
tiebeni a prejimaci kritéria (navrh)
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