ZPRAVA O CINNOSTI

2007
ANNUAL REPORT

e
» Z

/



Vyzkumny ustav zemédélské techniky, v.v.i. Praha
Research Institute of Agricultural Engineering, p.r.i. Prague

Zprava o cinnosti
2007

Annual report

Brezen / March 2008



©  Vyzkumny ustav zemeédélské techniky, v.v.i. Praha
2008

ISBN 978-80-86884-29-5



OBSAH

UVOU e8RSt 6
OrganizaCng STIUKLUIA TISTAVIL ......vuiieiiiiiie it ettt e et e ettt e e e bbb e e e e abb e e e e abb e e e e e abb e e e e bbb e e e e bbe e e e anbb e e e s anbbeeesnnneas 7
STRUKTURAPROJEKTU AEXPERTNICH CINNOSTI VR. 2006 ........coovveuieiriirrinieiiene. 10
STRATEGIE TECHNICKEHO ROZVOJE ZEMEDELSTV] - EKONOMIKA ........cccoovivmiiriinenn. 13
Technické zabezpeceni zemédelstvi a ekonomika zemeEdEISKE VYTODY ........cciviiiiiiiiiiiiiiii e 13
Vyvoj integrované zemEAEISKE LOZISHIKY ......iiviiviiiiiiiiiiicie sttt et ebe et e b e sbeese et esaesaeesre b 27
DLOUHODOBE UDRZITELNE ZPUSOBY HOSPODARENT .........ccoovviiiiiniiniinrieniecseenn, 26
Spotieba motorové nafty pti riizné hloubce kypieni soupravou CASE 7250 a DMI Ecolo-Tiger ....cvevveiveiveiiveiiveannnns 26
Inovace metody méfeni povrchového odtoku vody pii simulovaném zadeStOVANI ...........ccoviieriiiiieniieeee e 30
Technologické systémy péce o plidu uvedenot do KLU ........eeiiiiiiiiiiiiiici e 35
Vliv technickych opatieni Na USPOTU ENETZIE ......ivveiviiviirieieiteieeieiteste et e ste e e et este e e et e stesbe e s e sbesbeeseeseesbesreesseseens 38
Hodnoceni technologickych systému pro sklizen a sSkladoOVANT PICHIN .....ceeiiviiiiiiiiiiiiiiee e 39
Vyzkum lokalni aplikace mineralnich hnojiv ubrambor .............ccoooviiiiiii e 43
Hodnoceni vnitini kvality hliz odriid BrambOr ............ccviiiiiiiiiiicce et saa e 48
Ztraty na vné&j$i kvalit€ pii manipulaci SE ZIMEM .........ccuiviiieiuiiiiieiie ittt ete et e ste e sreste et esbeere et e sbesaeesseseeas 53
Vztah kvality porostu a zvolené pracovni rychlosti sklizece na velikost ztrat bulev cukrovky...........cccoveiiiiiieinnnen. 59
Doprava cukrovky od sklizece na pricestnou SKIAAKU .........occueiiiiiiiiiiiiiii e 65
Hodnoceni vynosovych a kvalitativnich parametrti na trvalych travnich porostech
Sumavskéno Statku NICOV, CHKO SUMBAVA «....ve.veeeeeeeeee et ee et ee et e e et et et e e et e et eee e et e e et e e et ee e eeeeeeneenn 72
Méfeni podtlakovych pomérii pfi dojeni dojicim FODOTEM ........cueiiiiiiiiiiiicicce e 77
VYUZIT{ OBNOVITELNYCH ZDROJU ENERGIE V ZEMEDELSTVI ANAVENKOVE ........... 93
Zasady pro navrh logistickych fetézcl bioenergetickych surovin (BES) ......ccueiiiiiiiiiiiiii e 93
Stanoveni parametril deSINTEZIACE VYTEZUL Z VITIIC ......uvvrreiuieieeiitieeeeatteeeaatteaeaastbeeesasteeesatbeasaasbseeeaasbseeesssneeeesnsseeeaas 109
Vyuziti odpadniho dieva po fezu vinic formou vyroby pevnych biopaliv .........cccociviiiiiiiiiiiiic e m
Standardni paliva z TychleroStouCiCh AFEVIN .....ccviiiiiiiiiii ittt sre e e 114
Kompostovani na volné ploSe v pasovych hromadach ............ccccviiiiiiiiiccc e 117
Optimalizace terminu sklizng trav pro energetickE TICELY .........ocvviiviiiiiiiiiiccc e 121
SPAIOVANT EFAY ...ttt sttt et ettt b et e e be et e b e e beese e b et eebeesb et e s beeas et e besbe e st et e sbeeae et e nbenbeerr e bers 125
Moznosti efektivniho vyuziti zemédélskych produktii k nepotravindiskym GCelim ..........ccoocererieiiieieiiiiiieiesenn 125
VYUZIt] trav I VITODE DIOPLYIIU ....veviiviiiicie sttt ettt sttt et et e b sb e e st et e sbeere et et e s beenee e s 125
Vyroba bioplynu ze zelené biomasy - vyuziti krmného $toviku jako stabilizaéni plodiny ..........cccceviiiiieiieiiiinnns 125
PORADENSTVI ..ttt s 129
MEZINARODNI SPOLUPRACE ..ottt 132

PUBLIKAGCE ...tttk et b ekt na e e st e e e e e s e e 136



CONTENT

L) oo [T £ o g OO OO PR SROPTPETTSPPT 6
OFQANISALION CAIT ......eviiiiciccte ettt ettt e e te et et e e te e st et e s beess e st et e s beess et e sbeere e st et e sbeens et e sbeareesee st e 7
STRUCTURE OF RESEARCH PROJECTS AND EXPERTSACTIVITES
OF VUZT IN 2006 .......eiieiiieeee e et e e e e ettt e e e e e e et e e e e e e e e s s nnaa e e e e e e e e e s sannntaaaeeeeeeeeannnnnes 10
STRATEGY OF THE CZECH AGRICULTURE TECHNICAL DEVELOPMENT - ECONOMY .... 13
Technical resource of agriculture and agricultural production €CONOMY .........ccuiiiiiiiiieiiie e 13
Development of integrated agriCultural IOQISTICS .........ooiuiiiiiiiie et 27
LONG-TERM SUSTAINABLE WAYS OF FARMING ......cooviiiiiiiiiiecc et 26
Motor diesel fuel consumption for tillage different depth using the set CASE 7250 and DMI Ecolo-Tiger .................. 26
Innovation of water surface run-off measurement in simulated sprinkling ...........ccccoviiiiii i, 30
Technological systems for SEt-aSide SO CAIE .........iiiiiiiiie e 35
Effect of technical measures on energy savings 38
Evaluation of technological systems for forage crops harvest and StOrage ...........cooververierienienienie e 9
Research in mineral fertilizers local application fOr POLALORS ..........ccuieiiuiiiiiieiiie e 43
Tubers internal duality evaluation for different potato VArieties..........coovieiiiiiiiiiiieee e 48
The outer quality 105S€S in grain NANAIING .........c.coiiiiiiiicie e bbb 53
Relationship between crop cover quality and harvester selected working speed from point of new
OF SUQAr-DEEL TUDEIS IOSSES FALE .....viiviiveeitiitiitieie et ettt ettt ettt st e et et e st et eesb et e s besbe e st et esbeere et et e sbeeneesberas 59
Sugar beet transport from harvester to the road conjoiNed SEOFAGE ........ccveiiiiiiiieiie e 65
Evaluation of the yield and qualitative parameters for permanent grass vegetation
of the farm Nicov, Protected Landscape Area (PLA) SUMAVA ..............ovvrvereereeeeeeeisissesssesesessissesesesessesesesssseneen. 72
The under pressure conditions measuring in Milking With FODOL ............ccoiiiiiiiii e 77
RENEWABLE ENERGY SOURCES UTILISATION IN AGRICULTURE
AND COUNTRYSIDE ...ttt e e e e e e e e e e e e e et a e e e e e e e s e e nnnnanneeees 93
Principles for proposal of bio energy raw materials 10giStiC ChaINS ..........cooiiiiiiiiiii e 3
Determination of parameters for Vineyards CULLINGS ........c.cveiiiiiiirieie ittt 109
Waste wood utilization for solid bio fuels production after the vineyards CUtting ..........cccoooevverieiieiiiiiciiccecns m
Standard fuels from rapid growing Woody PIANES ...........cc.oiiiiiiiiiie et 114
Composting on free surface iNDEIT PIIES .......ooviiiiie e 17
Optimization on grasses harvest term for ENErgy PUIMPOSES .......c.ueeiuieiieeirieeeaieeeaieeaieeesieeesseeeseeeseeeesseeesseeeaseeeanes 121
(€T =S o[V o [T o AP OO PRRPTETPTOPI 125
Possibilities of effective utilization of agricultural products for NoN-food PUIPOSES .........c.eiveiiiiiiiiiiiiiieeieeeee 125
Grasses utilization for Diogas ProdUCLION .............ccciiiiiiiie it re e 125
Biogas production from green biomass — feed sorrel utilization as a stabilization Crop ...........cccccooeveviiiiiiiiennennn. 125
(@10 ]I S U I 1 N [ O SRR 129
INTERNATIONAL COOPERATION ...otiiiiiiieeiiiciiiet ettt e e e e e e e e s e snnaanaaeeeeae e 132

PUBLICATIONS .ottt ekttt et e et e e e b e 136



Uvod

yzkumny Ustav zemédélské techniky zménil od

1.1.2007 svoji organizacni formu, ¢imz se
z piispévkové organizace transformoval na vefejnou vy-
zkumnou instituci podle zakona ¢.341/2005 Sb. o veiejnych
vyzkumnych institucich.

Jejim zf'izovatelem je Ministerstvo zeméd¢lstvi, které vy-
dalo ziizovaci listinu VUZT, v.v.i. jeZ je dostupna na inter-
netové strance MSMT v rejstiku vefejnych vyzkumnych
organizaci. Tato zména patii v 56leté historii stavu k tém
nejvyznamnéjsim.

V souladu se zdkonem byla ustavena noveé Dozor¢i rada
VUZT, v.v.i. a Rada instituce VUZT, v.v.i. Tfeti vrchol
v pomyslném trojuhelniku organtit VUZT, v.v.i tvoii mana-
gement respektive feditel instituce.

Nova ziizovaci listina obsahuje predevsim hlavni, dalsia
jinou ¢innost, pro niz byla nova instituce zfizena. Jeji vy-
zkumné zaméfeni na problematiku zemédelské techniky, eko-
nomiky, energetiky a zivotniho prostfedi se radikalné ne-
zmeénilo, méni se vSak poradi priorit podle realné situace
v narodnim vyzkumu i v evropském prostoru. Spoluucasti
nafeseni dvou mezinarodnich projekti podporovanych EU
se tykaji vyroby a vyuZiti bioplynu a problematiky IPPC.
Uckelové projekty predeviim MZe-NAZV byly zaméfeny
nazvySovani kvality zemédélskych produktt, konkurence-
schopnosti zemédélskych vyrobnich subjektd, vyuzivani
obnovitelnych zdrojti energie a problémy omezovani nega-
tivnich vlivlli na Zivotni prostfedi z hlediska zemédélské
vyrobni ¢innosti. Nékteré vysledky feSeni téchto projektii
a téz vyzkumného zaméru jsou presentovany v této rocen-
ce.

Pokud jde o konkrétni pracovni vysledky feseni projektt
a zaméru jsou zemédélskou vefejnosti ocenovany pora-
denské aktivity, ¢lanky v odborném tisku i sluzby v ramci
tzv. jiné ¢innosti pracovnikt Gistavu.

Vétime, Ze budou ocefiovany i Radou vlady CR pro vy-
zkum a vyvoj, protoze se jedna o u€inné informacni zdroje
nezbytné pro komunikaci mezi védeckou komunitou a vel-
mi pocetnou skupinou uzivatel z fad zemédélské a komu-
nélni praxe.

Proto nezbyva nez popiat tviircim védeckych a vyzkum-
nych vysledki i jejich uzivatelim ze vSech sfér odborného
zivota, aby nachazeli k sobé cestu bez umélych bariér
s podporou, jakou si zaslouzi.

Zdenék Pastorek
feditel VUZT, v.v.i.

Lt

Introduction

he Research Institute of Agricultural Engineering has

changed his organization structure since 1.1.2007 and
thus is was transported from the contributory to the public
research institution in compliance with Act No. 341/2005
on public research institutions.

The founder of this institution is the Ministry of Agricul-
ture that issued the Deed of Establishment of the RIAEng
p.r.i. available on the Ministry of Education, Youth and
Sport pages in the register of the public research instituti-
ons. This change belongs to the most significant within
the 56-year history of our Institute.

In accordance with the legal regulations the RIAEng
p.r.i. the Supervisory Board and the Board of Institution
were established. The third apex of the imaginary triangle
of the RIAENg p.r.i. organs is constituted by the manage-
ment and director of institution, respectively.

The new Deed of Establishment contains in particular
the principal, additional and other activities creating the
main contents of the RIAENg p.r.i. Its research focusing on
problems of agricultural engineering, economy, energy and
environment has not been changed radically but priorities
order is changed according to actual situation in national
research and also in the European environment. The RI-
AENg p.r.i. isinvolved in the two international projects sup-
ported by EU regarding biogas production and utilization
and IPPC problems. The purposeful projects Ministry of
Agriculture — NAZV in particular —were focused on agri-
cultural products quality increasing, agricultural producti-
on subject’s competition ability, energy renewable resour-
ces utilization and problems of negative impacts on envi-
ronment reduction from point of view of agricultural produ-
ction activity. Some results of these projects solution and
alsothe research plan are presented in this Annual Report.

As the concrete working results of the projects and plan
solution regards, the agricultural public appreciates the
consultancy activities, articles in professional press and
services in framework of so called other activity of the in-
stitution staff.

We believe that these results will also be appreciated
by the members of Governmental Board of the Czech Re-
public for research and development because these repre-
sent the effective information resources necessary for com-
munication between the scientific community and very
numerous groups of users from agricultural and municipal
practice.

In conclusion 1 would like to wish the authors of scien-
tific and research results as well as their users from all sec-
tors of professional life to find a mutual professional ap-
proach each to other without artificial barriers and with the
deserved support.
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SEZE

VYZKUMNA CINNOST RESEARCH

STRUKTURA PROJEKTU A EXPERTNICH STRUCTURE OF RESEARCH PROJECTS
CINNOSTI VUZT AND EXPERTS ACTIVITIES OF VUZT
V ROCE 2007 IN 2007

Vyzkumné projekty Ministerstva zemédélstvi CR - NAZV
Research projects of the Czech Ministry of Agriculture

Ident.k6d NAZV [Nazev projektu Resitel

Ident.code NAZV |Title of project Author

QF3050 Vyvoj metod objektivni identifikace zemédelskych plodin (nositel Ing. V. Mayer, CSc.
VURY)
The methods development objective identification of agricultural crops
(VURYV bearer)

QF3098 ZvySovéni protierozni ucinnosti péstovanych plodin (nositel VUMOP) | prof. Ing. J. Hiila, CSc.
Increasing of anti-erosion effectiveness of growing crops (VUMOP
bearer)

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

zeme&délské Cinnosti

Limitation of greenhouse gases and ammonia into atmosphere from
agricultural activity

QF3145 Vyzkum racionalnich dopravnich systémi pro zemédélstvi CR v Ing. O. Syrovy, CSc.
podminkéch platnosti legislativy EU

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

QF3148 Pfeména zbytkové biomasy zejména z oblasti zemédélstvi na naturdlni | Ing. P. Pliva, CSc.
bezzatézové produkty, vyuzitelné v piirodnim prostiedi 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 sense of
programme of CR and EU legislative harmonization

QF3160 Vyzkum novych technologickych postupt pro efektivngjsi vyuziti Ing. Z. Pastorek, CSc.
zemedélskych a potravinarskych odpada

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

QF4079 Logistika bioenergetickych surovin Ing. J. Kara, CSc.
Logistic of bio-energy feedstock

QF4080 Vyvoj energeticky méné naroc¢nych 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. V. Mayer, CSc.

se zfetelem na ochranu Zivotniho prostredi
Innovation of system for potato fertilization by local application of
mineral fertilizers with regard to the environment protection

QF4145 Parametrickd analyza a multikriteridlni hodnoceni technologickych |doc.Ing. J.Vegricht,
systému pro chov dojnic a krav bez trzni produkce mlé¢ka z hlediska |CSc.,

pozadavki EU, zlep3eni environmentélnich funkci a kvality
produktii

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

QF4179 Vyuziti trav pro energetické ucely Ing. D. Andert, CSc.
Grass utilization for energy purposes
QG60083 Konkurenceschopnost bioenergetickych produktt Ing. J. Soucek, Ph.D.

Competitiveness of bioenergy products
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QG60093

Hospodaieni na ptidé v horskych a podhorskych oblastech se
zietelem na trvalé travni porosty

Farming on land in mountain and foothill region with regard to
permanent grassland

Ing. D. Andert, CSc.

QH72134

Vyzkum z&kladnich environmentalnich aspekti v chovech
hospodarskych zvitat z hlediska sklenikovych plynd, pachu, prachu
a hluku, podporujicich welfare zvifat a tvorbu BAT

Research in fundamental environmental aspects regarding livestock
breeding from a view of greenhouse gases, odour, dust and noise
supporting animals welfare and BAT development

Ing. A. Jelinek, CSc.

1G46038

Technika a technologické systémy péstovani cukrovky pro trvale
udrzitelné zemédelstvi (nositel MZLU)

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

Ing. O. Syrovy, CSc.
Ing. J. Skalicky, 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 podminkach (nositel
VUZV)

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

Ing. A.Machalek,
CSc.

1G57004

Komplexni metodické zabezpeceni udrzby trvalych travnich
porostu pro zlepseni ekologické stability v zemédélské krajiné se
zamefenim 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

prof. Ing. J. Hila,
CSc.

1G58053

Vyzkum uziti separované hovézi 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

Obhospodatovani travnich porostii a idrzba krajiny v podminkach
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.

Vyzkumny zamér MZe

Ident.k6d M Ze
Ident.code MZE

Nazev projektu
Title of project

Resitel
Author

\4
MZE0002703101

Vyzkum novych poznatkti védniho oboru zemédé€lské technologie
a technika a aplikace inovaci oboru do zemédélstvi Ceské
republiky

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

Ing. Z. Pastorek, CSc.
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Vyzkumny projekt MSMT
Research project of the MSMT

Ident.kéd MSMT
Ident.code

Néazev projektu
Title of project

Resitel
Author

2B06131

Nepotravinatské vyuZiti biomasy(nositel-koordinator VUKOZ)
Non-food utilization of biomass

Ing. P. Hutla, CSc.

Vyzkumny projekt MZP_
Research project of the MZP

Ident.kéd MZP | Nazev projektu Resitel
Ident.code Title of project Author
SP/3g1/180/07 Vyvoj kompozitniho fytopaliva na béazi energetickych rostlin Ing. D. Andert, CSc.

Development of composite energy crops — based phytofuel

Mezinarodni zakazky
International contracts

CEC Best Available Techniques for European Intensive Livestock Farming- | Ing. M. Dédina, Ph.D.
Support for the implementation of the IPPC Directive (BATT-
SUPPORT)

CEC European Biogas Initiative to improve the yield of agricultural biogas | Ing. Z. Pastorek, CSc.

plants

Ing. J. Kéra, CSc.

Expertni ¢innost pro MZe

Experts’ activity

Cislo smlouvy | Pfedmét smlouvy ReSitel

Contract Contract subject Author

Number

A/2/07 Pokyn Mze, IPPC Ing. A. Jelinek, CSc
A/3/07 Studie vyuzitelnosti BAT technik v CR Ing. A. Jelinek, CSc.
A/5/07 Nitratova smérnice doc.Ing. Vegricht, CSc.
A/6/07 Vyhodnoceni $etieni skladovacich kapacit doc.Ing. Vegricht, CSc
AI7/07 Ptiprava standardizace motorovych paliv Ing. P. Jevi¢, CSc.
A/8/07 Poradenstvi Ing. Z. Abrham, CSc.
A/9/07 Poradenstvi Ing. Z. Abrham, CSc.
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STRATEGIE TECHNICKEHO ROZVOJE
CESKEHO ZEMEDELSTVI - EKONOMIK A

STRATEGY OF THE CZECH
AGRICULTURE TECHNICAL
DEVELOPMENT- ECONOMY

Technické zabezpeceni zemédélstvi a
ekonomika zemédélské vyroby

1. Technické zabezpeceni zemédélské vyroby
poslednich letech dochazi ke zméné struktury stro
jového parku v zemédélstvi. Investice do techniky
se orientuji predevsim na vykonné traktory a sklizeci mla-
ticky. Za obdobi 2000 — 2005 poklesl celkovy pocet trakto-
i, a to predevsim diky vyraznému poklesu ve vykonové
tfidé do 60 kW (témér o 20 tisic kusti). Ve vykonové tiidé
nad 60 kW naopak doslo ke zvySeni poétu kust (o vice jak
10 tisic kust ). Vyvoj struktury traktorového parku je zna-
zornén na obr. 1.

Technical resource of agriculture and
agricultural production economy

1. Technical resource of agricultural production

ithin the recent years the structure of agricultural

machine fleet is changed. Investments into me-
chanization are oriented mainly to heavy-duty tractors and
combine harvesters. In the period 2000 — 2005 the tractor
total number had decreased thanks to significant reduction
in the performance class to 60 kW (almost by 20 000 trac-
tors). In contrary, in the performance class above 60 kW
the tractors number has increased (by more than 10 000
tractors). The tractor structure development is illustrated
inFig.1.
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80000
70000 \
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Obr. 1 Vyvoj struktury traktorového parku za obdobi 2000 — 2005 (dle udajii CSU)
Fig. 1 Tractor fleet structure development within period of 2000-2005 (by the Czech

Statistical office data)

Diky podpote investic se postupné zvysuji dodavky tech-
niky do zemeédélstvi. Presto 1ze konstatovat, ze dodavky
nové techniky jsou stale nizké a primérné stafi strojového
parku a zeméd¢lské techniky se zvysuje.

Zacinaji se rozsifovat investice do dalsich technologic-
kych systémul (napf. zpracovani pudy, zalozeni porostu,
ochrana rostlin) a rovnéz investice do novych technolo-
gickych oblasti multifunkéniho zemédélstvi (péce o kraji-
nu, zpracovani a vyuziti biomasy, obnovitelné zdroje ener-
gie).
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Thanks to the investment support the mechanization
supply in the agriculture is gradually increased. Despite
this fact it may be stated that the new mechanization sup-
plies are still on a low level and the machine fleet average
age as well as the agricultural engineering is still growing.

The investments to other technological systems are be-
ing extended (e.g. soil cultivation, cover establishing, crops
protection) as well as the investment to new technological
areas of multi-functional agriculture (landscape care, bio-
mass processing and utilization, energy renewable resour-
ces).



2. Ekonomika provozu zemédélské techniky - technické
atechnologické poradenstvi

Z dtvodu rychlého rozvoje internetovych technologii
byly aktualizovany nové webové stranky. Upravy zvysily
prehlednost a prohloubily zpétnou vazbu mezi uzivateli a
autory jednotlivych ptispévkd, stranky jsou piehlednéjsi a
uzivatelsky pohodlngjsi. Jednou z vyznamnych a odbor-
nou praxi navitévovanych je rubrika ,,PORADENSTVI,
ktera obsahuje tyto hlavni ¢asti:
a) Provozni naklady zemédélskych stroji

Vystupni informace (viz tab. 1) uvadi pro uvedené pofi-
zovaci ceny, pro prumérnou vykonnost stroje a pro dopo-
rucené ro¢ni nasazeni provozni naklady stroje bez obsluhy.
Naklady se ¢lenina:

- fixni naklady (odpisy, dan€ a poplatky, pojisténi,

uskladnéni stroje, zuroceni kapitalu)

- variabilni ndklady (pohonné hmoty a maziva,

udrZovani a opravy)

Lt

2. Economy of agricultural mechanization operating —tech
nical and technological consultancy
For a reason of fast development of Internet technology
the new web pages were updated. The adaptation increa-
sed well-arrangement and improved feedback between users
and authors of particular contributions, the pages are well-
arranged and more comfortable for users. One of important
and frequently attended parts is a section ,, CONSULTAN-
CY* consisting of these parts:
a) Operational costs of agricultural machines
Output information (see Tab. 1) present the operational
costs for machines without operators for specified purchase
prices, for machine average performance and for recom-
mended annual application.
The costs are divided into:
- Fixed costs (depreciations, taxes and fees, insuran-
ce, machine storage, capital interest bearing)
- Variable costs (fuels and lubricants, maintenance
and repairs).

Tab. 1  Provozni naklady stroje - kyprice radlickové
Pofiz. Fixni naklady Vykonnost| Roéni Naklady na 1 h provozu Naklady na 1 hektar
Pol| Nazev - typ - parametr | cena | Odpisy | Celkem nasazen| Fixni |Variabilni] Celkem | Fixni JVariabilni] Celkem
(tis.K&) | (K&r™) (K&.r) (ha.h™) (h) Ke.hH) T (Keh™) | Keh™) [KehaH)[ (Keha™) | (Ke&.ha™)
15|Kypfice radlickové
15.1|Kypfice radlickové 130 21667 23467 1,40 300 78 166 244 56 119 174
se zabéremdo 3 m
172 28667 30107 1,40 300 100 166 266 72 119 190
15.2|Kypfice radlickové 207 34563 36243 2,20 600 60 193 253 27 88 115
se zabérem 3 - 6 m
560 93333 95133 3,00 600 159 286 445 53 95 148
15.3|Kypfice radlickové 670 111667 | 113917 4,00 600 190 380 570 a7 95 142
se zabérem nad 6 m
790 131667 | 134417 4,00 600 224 380 604 56 95 151
Tab. 1 Machine operational costs — blade tillers
Purch. Fixed costs Perform Annua Costs per 1 h operation Costs per 1 ha
lten] Name-type-parameter price Deprec. | Total applic. Fixed |Variable | Total Fixed |Variable | Total
(10°cz4 (CZK: ) (CZKD (ha.h™) (h) czkh | (czkh (Czkh [(czk.hg| (Czk.hg | (CzK.ha
15]Blade tillers
15.1|Blade tillers 130 21667 23467 1,40 300 78 166 244 56 119 174
work.width 3 m
172 28667 30107 1,40 300 100 166 266 72 119 190
15.2|Blade tillers 207 34563 36243 2,20 600 60 193 253 27 88 115
work.width 3 -6 m
560 93333 95133 3,00 600 159 286 445 53 95 148
15.3|Blade tillers 670 111667 | 113917 4,00 600 190 380 570 47 95 142
work.width above6
790 131667 | 134417 4,00 600 224 380 604 56 95 151

b) Provozni naklady strojnich souprav

Vystupni informace (viz tab. 2) provoznich nakladu stroj-
nich souprav je ¢lenéna podle pracovnich operaci. Pro da-
nou operaci uvadi doporucené strojni soupravy a jejich
fixni i variabilni naklady (energeticky i piipojny mechani-
zacni prostiedek véetné obsluhy soupravy).
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b) Operational costs of machine sets

Output information (see Tab. 2) on machine sets operati-
onal costs is divided according to working operations. For
given operation it presents recommended machine sets and
their fixed and variable costs (energy and attached mecha-
nization means including operators).



Tab. 2 Provozni ndklady strojni soupravy — kypreni radlickovym kypricem

Kypreni radlickovym kypricem - mélké
Vykonnost | Spotieba Naklady (K&.h 3 Naklady (Ké.ha 1)
Souprava paliva variabilni | fixni | celkem | variabilni | fixni [ celkem
(ha.h™l | (ha
Traktor 4x4, 150 kW _ 45 6,3 1514 | 509 | 2023 | 333 112 | 445
Kypfi€ radlickovy - zabér 6 m
Traktor 4x4, 110 kW __ 34 6,3 1156 | 301 | 1547 | 340 115 | 455
Kypfi€ radli€kovy - zabér 4,5 m
Traktor 4x4, 75 kW __ 2.4 6,5 888 362 | 1250 | 373 152 | 525
Kypfi€ radlickovy - zabér 3 m

Tab. 2 Operational costs of machine set — blade tiller loosening

Blade tiller loosening |
Performan| Fuel Costs (CZK.hY Costs (CZK.hal)
Set cons. |variabilni] fixni | celkem] variabilni| fixni | celkem
(ha.h) | (Lhah
Tractor 4x4, 150 kW
Blade tiller - width 6 m 4,5 6,3 1514 509 2023 333 112 445
Tractor 4x4, 110 kW
Blade tiller - width 4.5 m 3,4 6,3 1156 391 1547 340 115 455
Tractor 4x4, 75 kW
Blade tiller - width 3 m 2,4 6,5 888 362 1250 373 152 525

¢) technologicky postup péstovani plodin

V tabulkach je pro kazdou plodinu uveden doporuceny
modelovy technologicky postup péstovani (viz tab. 3).
Obsahuje chronologicky setazeny doporuéeny sled vyrob-
nich operaci (hnojeni a ptiprava pudy, seti, oSetiovani be-
hem vegetace, ochrana rostlin proti chorobam a Skiidctim,
sklizen, odvoz produkce a iprava pole po sklizni). Pfi jejich
zpracovani se vychazi z primérnych podminek a intenzity
vyroby.

c¢) Technological process of crops growing

In the tables is presented for each crop recommended
model technological process of growing (see Tab. 3). It
contains chronological recommended sequence of produ-
ction operations (fertilization and soil preparation, seeding,
care during vegetation period, crop protection against di-
seases and pests, harvest, production transport and after-
harvest field cultivation). Their processing is based on ave-
rage conditions and production intensity.

Tab. 3 Technologicky postup péstovani — kukurice na zrno

Operace Materiél
Nazev ATL OpakovaniNazev MJ MnoZstvi/ha
Vapnéni do 2t/ha vé.dopravy a nakladani 05.09. 0,10 Vapenec jemné mlety t 2,00
Hnojeni TPH 0,31-0,6t/ha vé.dopravy a nakladani 07.10. 1,00 Superfosfat 19% a draselna sul 60% |t 0,55
Rozmetani hnoje v€.dopravy a nakladani 08.10. 0,40 Chlévsky hn(j t 30,00
Hluboka orba 10.10. 1,00
Smykovani a viaéeni 20.03. 1,00
Hnojeni TPH do 0,2t/ha v¢.dopravy a nakladani 18.04. 1,00 Siran amonny 21% N t 0,20
Kombinatorovani 20.04. 1,00
Seti kukufice 25.04. 1,00 |Osivo kukufice na zrno VYs.j 1,00
Plo$ny postfik do 300l/ha v¢.dopravy vody 10.05. 1,00 Mustang | 0,70
Hnojeni TPH do 0,2t/ha v¢.dopravy a nakladani 25.05. 1,00 LAV 27.5% N t 0,10
Sklizen kukufice na zrno 10.10. 1,00 Kukurice krmna t 7,50
Doprava maloobjemovych hmot 10.10. 7,50
Drceni slamy 15.10. 1,00 Kukuriéna slama zaoravka t 7,00
Podmitka hluboka (12-16 cm) 25.10. 1,00

d) ekonomika péstovani plodin

Zakladem kalkulace nakladd a vynost (viz tab. 4) jsou
modelové technologické postupy péstovani jednotlivych
plodin. Pfi jejich zpracovani se vychazi z primérnych pod-
minek a intenzity vyroby a aktualnich ekonomickych pod-
minek (ceny vstupd, ceny produkce, dotace).
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d) economy of crops growing

The basis for costs and yields calculation (see Tab. 4) are
the model technological processes of particular crops
growing. Their processing is based on average conditions
and production intensity and update economical conditi-
ons (input price, production price, subsisies).



Tab. 3 Technological process of growing — grain maize

Operation Material
ame ATL Repetition |Name MJ Amount/ha
Sweetening to 2t/ha incl. transport and loading 05.09. 0,10 Fine limestone t 2,00
TPH fertiliz. 0.31-0.6t/ha incl. transport and load. 07.10. 1,00 |Calcium bis19%,potassium salt 60% |t 0,55
Manure spreading incl.transp. and loading 08.10. 0,40 Farmyard manure t 30,00
Deep ploughing 10.10. 1,00
Smoothing and harrowing 20.03. 1,00
TPH fertiliz. 0,2 t/ha incl. transport and loading 18.04. 1,00 Ammonia sulfate 21% N t 0,20
Combined cultivation 20.04. 1,00
Maize seeding 25.04. 1,00 |Grain maize seed stock Seed unit 1,00
Surface spraying to 300l/ha , trans. water 10.05. 1,00 Mustang | 0,70
TPH fertiliz. 0,2 t/ha incl. transport and loading 25.05. 1,00 LAV 27.5% N t 0,10
[Grain maize harvest 10.10. 1,00 |Feed maize t 7,50
Small volume material transport 10.10. 7,50
Straw crushing 15.10. 1,00 Maize straw ploughdown t 7,00
Deep skimming (12-16 cm) 25.10. 1,00
Tab. 4 Ekonomika péstovani — kukurice na zrno
Tab. 4 Economy of growing — grain maize
Ukazatel Jednotka Normativ
Indicator Unit Normative
Materialové naklady celkem/ Material costs in total K&ha /CZK.ha' 8034
Mechanizovana prace / Mechanized work K¢&.ha'/CZk.ha” 7886
Spotieba paliva / Fuel consumption I ha™ 90.5
- Potfeba prace / Work need h. ha™ 5.4
S Variabilni naklady celkem / Variable costs in total K&.ha'/CZK ha 15920
Xg Fixni naklady / Fixni costs K¢.ha'/CZK ha' 4000
20 Néklady celkem (variabilni + fixni) K&.ha'/CZK ha 19920
Costs in total (variable + fixed) K&t /CZK T 2656
Hlavni produkt — vynos / Main product - yield t.ha™ 7.5
- - jednotkova cena / unit price K&t /CZK ™ 2940
8.9 Celkova hodnota hlavniho produktu / Total value of main product K&.ha'/CZK ha' 22050
X S Finanéni hodnota vedlejsiho produktu (slama) i .
> S X 1 1
88 Financial product of by product (straw) Ke-ha™/CZK ha 210
oo Hodnota produkce celkem / Production value in total K&ha'/CZK ha™ 22260
N > Hruby vynos (pfispé&vek na Uhradu) o 1
8 g Gross yield (contribution for payment) Keha”/CZK ha 6340
g u§j " Zisk (+), ztrata (-) / Profit (+), loss (-) K&ha'/CzK ha™ 2340
§_5S<  |Rentabilita/ Profitability % 11.75
S 823 - — -
Ce5E2.8 Vynosowy prah pro nulovou rentabilitu t ha't 6.71
s 3o Yield threshold for zero profitability ' '
22y Dotace 2007 (SAPS + TOP UP) / Subsidies 2007 (SAPS+TOP UP) | Ké&ha'/CZK.ha' 4800
883 Hruby vynos (ptispévek na tthradu) - -
QO Y Vynos (prisp X hal 1
: u?j = Gross yield (contribution for payment) Kéha'/CZKha 11140
é - ;.2 Zisk (+), ztrata (-) / Profit (+), loss (-) K&ha'/CZK ha™ 7140
85 Rentabilita / Profitability % 35.84
SE S Vynosowy préah pro nulovou rentabilitu t ha' 5.09
Ho.= Yield threshold for zero profitability ' '

Cely soubor normativil je rovnéz publikovan v tisténé
formé v publikaci: ,,Technické a technologické normativy
pro zemé&délskou vyrobu®, vydané v roce 2007 ve VUZT
Vv.v.i. (publikace je uvedena v celkovém seznamu publikaci
pracovnikit VUZT).

3. Expertni systémy

Expertni systém piedstavuje novy progresivni zptisob
rychlého transferu vysledki vyzkumu do praxe. Nabizeji
uzivateli pfehlednou formou souhrn vysledkd vyzkumnych
projektd a umoziuji Siroké prizptisobeni vysledkil vlastnim
lokalnim podminkam uzivatele. Expertni systém Ize vyuzit
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The total complex of standard values also is published in
printed form in* Technical and technological standard va-
lues for agricultural production®, published in 2007 in the
RIAENg., p.r.i. (publication is referred to in the complex of
the RIAENg, p.r.i. publications).

3. Experts system

The expert system represents a new progressive method
of research results fast transfer into practice. It offers the
user a well-arranged form of the research projects results
summary and provides a wide adaptation of the results to
own local user’s conditions. The experts system can be



Tab. 5 Provozni naklady stroje
Tab. 5 Machine operational costs

Cislo / Number: 114550 Datum zpracovani / Date of processing: 13.12.2007
Typ / Type:Zahr. + vin traktory 4x4 nad 60 kW NEW HOLLAND TN 90 F - 66 K
Garden and vineyard tractors 4x4 over 60 kW NEW HOLLAND TN 90 F - 66 K
Cena bez DPH/ Price without VAT: 1349180 K¢/ CZK Platce DPH / VAT Payer: ano / yes
Cena v¢. DPH/ Price incl. VAT: 1646000K¢/ CZK Zpisob portizeni / Purchase: za hotové / cash
FIXNI NAKLADY K&.r' /FIXED COSTS CzZK.y*' udaje primémé / average data
Rok / Year | Odpisy / Depreciations | Zaroc¢eni / Interest bearing | Ostatni / Other Celkem/ Total
1 114680 11805 1438 127923
2 180790 10119 1438 192347
3 202827 8432 1438 212697
4 213845 6746 1438 222029
5 220456 5059 1438 226953
6 224863 3373 1438 229674
7 192740 1686 1438 195864
8 168648 0 1438 170086
9 149909 0 1438 151347
10 134918 0 1438 136356
VARIABILNI NAKLADY K¢&.h' / VARIABLE COSTS CzZK . h'!
Ro¢ni nasazeni / Annual utilization
Druh/Type 500 1000 1600 2000 2500
Pohonné hm. a maz. / Fuels and lubricants 198 198 198 198 198
Opravy / Repairs 79 113 137 151 166
Provozni material / Operational material 0 0 0 0 0
Celkem / Total 277 311 335 349 364
Néklady na obsluhu za hod: / Costs for operators per 1 hour: 0 K¢/CZK
PROVOZNiI NAKLADY K¢.h' /OPERATIONAL COSTS CzK.h'
Ro¢ni nasazeni / Annual utilization
Rok / Year 500 1000 1600 2000 2500
1 533 439 415 413 415
2 662 503 455 445 441
3 702 524 468 455 449
4 721 533 474 460 453
5 731 538 477 462 455
6 736 541 479 464 456
7 669 507 457 447 442
8 617 481 441 434 432
9 580 462 430 425 425
10 550 447 420 417 419

pro hodnoceni vlastnich vysledki produkce a pro objekti-
vizaci rozhodovacich procest pfi zpracovani podnikatel-
skych zaméri v feSené oblasti
a) vypocet provoznich nakladi stroje

Uzivatel si miZe vybrat zcela konkrétni stroj z databéze,
pfipadné zadat novy stroj pokud hledany stroj neni
v databazi. Vypocet provoznich nakladi stroje 1ze ptizpl-
sobit lok&lnim podminkam (cena stroje, cena pohonnych
hmot, odpisy, spotieba paliva, naklady na opravy, ro¢ni
nasazeni stroje). Priklad vystupni informace je uveden
v tabulce 5.
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utilized for production of own results evaluating and pro-
cess objective decision for elaboration of business plans
in the respective sector.
a) Calculation of machine operational costs

The user can choose quite concrete machine from data-
base or a new machine can be introduced in case of appro-
priate machine is not included in the database. The machi-
ne operational cost calculation can be adapted to the local
conditions (machine price, depreciations, fuel consumpti-
on, repairs costs, machine annual utilization). An example
of output information is presented in table 5.



b) doporucené pripravky na ochranu rostlin

Uvadi doporucené aktualni pfipravky na ochranu rost-
lin, a to v ¢lenéni podle skodlivych Ciniteld nebo podle
plodiny. Ptiklad vystupu je uveden v tabulce 6.
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b) Recommended agents for crops protection

Presented are the topical agents for drops protection in
classification according to harmful factors or crop type.
The output example is shown in table 6.

Tab. 6 Doporucene pripravky — skodlivy cinitel: hermankovité plevele

Tab. 6 Recommended agents — harmful factor: camomile weeds
Plodina Ptipravek | Davka min. Déavka max.
Crop Agent Portion kg(l)/ha | Max. portion
Hor¢ice bila / White mustard Galera 0.3 0.35
JeCmen jarni / Spring barley Kantor 0.08 0.08
Je¢men jarni / Spring barley Mustang 0.5 0.5
JeCmen ozimy / Winter barley | Kantor 1 1
JeCmen ozimy / Winter barley | Mustang 0.6 0.6
Kukufice na silaZ / Silage maize | Mustang 0.6 0.8
Kukufice na zrno / Grain maize | Mustang 0.6 0.8
Oves / Oats Kantor 0.08 0.08
Oves / Oats Mustang 0.5 0.5
PSenice jarni / Spring wheat Mustang 0.5 0.5
PSenice ozima / Winter wheat | Kantor 0.1 0.1
PSenice ozima / Winter wheat | Mustang 0.6 0.6
Tritikale Kantor 0.1 0.1
Tritikale Mustang 0.6 0.6
Tritikale — energet. Kantor 0.1 0.1
Tritikale — energet. Mustang 0.6 0.6
Repka ozima / Winter rape Galera 0.35 0.35
Zito ozimé / Winter rye Kantor 0.1 0.1
Zito ozimé / Winter rye Mustang 0.6 0.6

c) technologie a ekonomika plodin

Zékladem feseni je databazovy modelovaci program AG-
ROTEKIS. V ném jsou zpracovavany a prubézn¢ aktualizo-
vany doporucené technologické postupy péstovani a skliz-
né plodin, materialové vstupy, idaje o produkci, technické
zajisténi operaci (doporucené soupravy a jejich technickéa
ekonomické parametry). Vysledky jsou pfistupné pro uzi-
vatele ze zemédé€lské praxe a pro poradenstvi formou inter-
netového expertniho systému. Poskytuje podrobné udaje
o technologickém postupu péstovani plodiny, nakladech a
vysledné ekonomice produkce. UzZivatel ma moznost
v Sirokém rozsahu ptizpisobit vysledky lokalnim podmin-
kédm uZivatele.

Prvni vystupni relace je ,,Technologicky postup®. Tato
vystupni relace obsahuje podrobny technologicky postup
péstovani plodiny v ¢lenéni na jednotlivé operace. Za jed-
notlivé operace je uvedena opakovatelnost operace, mate-
ridlovych vstupi (druh, nazev, davka, naklady), doporuce-
né stroje a soupravy pro technické zajisténi operaci (nazev
stroje, pracnost, spotieba paliva, naklady), produkce (na-
zev produktu, mnozstvi, cena). UZivatel v této vystupni re-
laci mize provadét tyto Gipravy:

- zmenit opakovatelnost operace pfipadné ji zrusit
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c) Crops technology and economy

The basis of the solution is the modelling program AG-
ROTEKIS. Through that program the recommended tech-
nological growing and harvest crops processes are wor-
ked-up and continually updated, as well as the material
outputs, data on production, operations technical security
(recommended sets and their technical and economical pa-
rameters). The results are available for users from agricul-
tural practice and for consultancy through the Internet ex-
perts system. It supply the detailed information on techno-
logical process of the crop grain, costs and production
resulted economy. The user can adapt in a wide range the
results to his/her local conditions.

The first output relation is ,,Technological process*.
That output relation involves detailed technological pro-
cess of crop growing in assortment to particular operati-
ons. Behind the particular operations the operation repea-
tability is presented, material inputs (type, name, dose,
costs), recommended machines and sets for operations tech-
nical security (machine name, labour need, fuel consumpti-
on, costs), production (product name, amount, price). In
this output relation to user can perform these adaptations:
- to change operation repeatability or to cancel it ,



- zménit vstupni material, pfipadn€ ménit pouze davku a
porizovaci cenu materialu

- zmeénit udaje o produkci — zménit vynos a cenu produktu

- zm¢énit technické zajisténi operace (druh soupravy,
pracnost, spotieba paliva, naklady na jednotku operace)

- doplnit novou operaci (véetné vSech detailtl
materialovych vstupti a technického zajisténi).
Vysledky prabéznych tprav jednotlivych prvku se oka-

mzité promitaji do vyslednych hodnot technologického po-

stupu (variabilni naklady, pracnost, spotieba paliva).

Pouptesnéni prvni vystupni relace podle lokalnich pod-
minek uzivatele 1ze piejit na druhou vystupni relaci ,,Ekono-
mika plodiny*“. Tato relace obsahuje:

- Udaje o variabilnich nakladech a o produkci plodiny
(ptebiraji se z prvni vystupni relace ,,Technologické
postupy*)

- fixni néklady (dané¢, poplatky, avérové zatizeni, vyrobni a
spravni rezie apod.), uzivatel je miize zménit podle
vlastnich podminek

- dotace jsou ve vystupni relaci uvedeny podle platnych
podminek daného roku, uzivatel je mize rovnéz
prizpusobit svym lokalnim podminkam. Na zakladé
téchto prevzatych, ptipadné uzivatelem upravenych
vstupnich udaji jsou pak vypocteny ukazatele mérnych
nakladt plodiny, zisku resp. ztraty a ekonomické
rentability plodiny.

Pokud jsou ekonomické vysledky péstovani vybrané plo-
diny neuspokojivé, miize se uzivatel vratit k prvni vystupni
relaci a pokracovat v dalSich upravach technologického
systému, které by vedly k lep§im ekonomickym vysledktim.
UZivatel m& moznost si upraveny model ulozit a kdykoli v
dalsi budouci praci s expertnim systémem se k nému vratit
a vyuzivat vysledky své predchozi prace.

4. Stroje prochemickou ochranu vinic a ekonomika
jejich provozu
Chemicka ochrana je v soucasné dob¢ nejucinnéjsi a
nejvice uplatiiovana. Spociva v cileném uplatinovani che-
mickych pripravki proti jednotlivym druhiim nebo skupiné

Skodlivych organismi. Jeji hlavni vyhodou je rychlost za-

sahu, moznost vybéru vhodného ptipravku a operativni

pfizptusobeni davky a koncentrace. Vyznamnou roli

v ochrané plodin plni pouziti vhodné techniky pro chemic-

kou ochranu rostlin.

Stroje pro chemickou ochranu vinic — rosiee mohou byt

nasazeny:

- v pfimém pracovnim postupu - strojni souprava
zajistuje dopravu vody z podnikového stfediska na
pozemek a vlastni aplikaci ochranného prostiedku, pro
dalsi napln se opét vraci, postiikova jicha se pripravu-
je v zasobni nadrzi rosice

- vdéleném pracovnim postupu — v déleném pracovnim
postupu je samostatn¢ zajistovan dovoz vody na pole
soupravou slozenou z traktoru a cisterny, rosice
zajist'uji Cerpani vody z cisterny, piipravu postfikové
jichy a vlastni aplikaci ochranného prostfedku.

- tochange input material or to change only the portion

and material purchase price,

- to change data on production — to change product yield

and price,

- to change operation technical background (type of set,

need of work, costs per operation unit),

- to complete new operation (including all details of

material inputs and technical background).

Results of continual adaptations of particular elements
are displayed immediately into the resulted values of the
technological process (variable costs, need of work, fuel
consumption).

To make the output relations more accurate according to
the local conditions of user the second output relation
,,Crop economy* can be utilized. This relation contains:

- dataon variable costs and crop production (taken from
the first output relation ,,technological process®),

- fixed costs (taxes, fees, credit burden, production and
administrative overhead etc.), the user can change them
according to his/her local conditions,

- subsidies are presented in the output relation
according to valid conditions of given year, user can
adapt them as well as to his/her local conditions.

If the economical results of selected crop growing are
unsatisfactory the user can return to the first output relati-
on and to continue in other adaptations of the technologi-
cal system leading to better economical results. The user
can store the adapted model and to return to it anytime in
the future work with the experts system and to use the
results of his/her previous work.

4. Machines for vineyard

Chemical protection is currently the most effective and
applied technology. It is based in aimed application of che-
mical against particular types or groups of harmful organis-
ms. Its main advantage is a speed of action, possibility of
suitable agent choice and operative adaptation of portion
and concentration. An important role there plays the sui-
table machines utilization for crops chemical protection.
Machines for vineyards chemical protection - carriers can
be applied:

- indirect working process — machine set provides water
transport from the enterprise centre and the own
application of protective agent, and returns back for
other filling, the spraying liquid is prepared in the
sprinkler supply tank

- insplit working process — water transport to field is
performed individually through a set consisting of
tractor and tank, sprinkler providing water pumping from
tanks, spraying liquid preparation and protective agent
own application.

V In the direct working process the performance is more
than 0.93 ha.h™within 1 km distance, with decreasing distan-
ce it decreases and at average distance of 5 km it is about
0.67 ha.h™. Costs areranging from 615 CZK.ha* at distance
of 1 km and are growing with another km in average by 56
CZK.ha. Also the fuel consumption increases with the
plot distance and is between 5.5 I.hat0 6.9 I.ha™.



Tab. 7 Ekonomika plodiny
Tab. 7 Crop economy

Hodnota
. . produkce Celkem
Ukazatel Mema | Vynos | - 5 ction | Total
. jednotka | Yield Ny
Indicator Specific unitl M/ha value K¢/ha
P K&MI/  [CZKIMJ
CZK/MJ
Kukufice krmna t 75 2940 22050
Feed maize
Kukufice slama zaoravka
Maize straw ploughdown t ! 30 210
Hodnota prod_ukce celkem 99260
Total production value
Variabilni naklady celkem K¢/ha 15919
\Variable costs in total CZK/ha
Fixni naklady K¢/ha
Fixed costs CZK/ha 4000
Néklady celkem K¢/ha
Total cost CZK/ha 19919
Naklady na MJ produktu Kén 2656
Costs per product unit CZKht
Dotace SAPS / SAPS subsidies K&/ha 2792
CZK/ha
- Kc¢/ha
Dotace TOP —UP/ TOP UP subsidies CZK/ha 1755
; - Kc¢/ha
Ostatni dotace / Other subsidies CZK/ha 0
- Kc¢/ha
Dotace celkem / Total subsidies C7K/ha 4547
Po odpoctu dotaci - ndklady celkem K¢/ha 15372
After subsidies substraction- total costs CZK/ha
- naklady celkem na MJ produkce K¢t 2050
- total costs per MJ production CZKh
- zisk (+) resp. ztrata (-) K¢/ha 6888
- profit loss CZK/ha
- zisk (+) resp. ztrata (-) K¢én 918
- profit loss CZK/ha
Minimalni vynos hlavniho produktu pro
nulovou rentabilitu
Minimum yield of main product for zero Uha 52
profitability

V pfimém pracovnim postupu je vykonnost pii vzdale-
nosti do 1 km vice jak 0,93 ha.h%, se vzriistajici vzdalenosti
klesa a pti prumérné vzdalenosti 5 km je jiz kolem 0,67
ha.h. Naklady se pohybuji od 615 K¢&.ha™ pti vzdalenosti
1 km a s kazdym dal$im kilometrem nartstaji primérn¢ o 56
K¢.ha'. Také spotieba paliva se zvySuje se vzdalenosti

In the split working process the set performance is gene-
rally independent on the plot distance from centre (0.99
ha.h*within the observed range and also fuel consumption
is changing only slightly. The costs depend on that distan-
ceslightlyand are in range from 638 to 668 CZK.ha.
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pozemku a pohybuje se od 5,5 I.ha*do 6,9 I.ha™.

V déleném pracovnim postupu je vykonnost soupravy
ve sledovaném rozsahu v podstaté nezavisla na vzdale-
nosti pozemku od stiediska (0,99 ha.h?), rovnéz spotieba
paliva se méni jen nepodstatné. Také naklady zavisi na této
vzdalenosti jen velmi mirné a pohybuji se od 638 do 668
K¢.ha™.

Podrobné;jsi prubéh technicko-ekonomickych parametri
je uveden v grafech na obr. 2. Pro tuto soupravu je do vzda-
lenosti cca 1,85 km vyhodnéjsi volit pracovni postup pii-
my, pii vétsi vzdalenosti je vyhodnéjsi pracovni postup
déleny.

I
N

[N

Dglena / Splitted

o
=]

— |

]
Pfima /| Direct

o
[=2)

o
~

o
[N

Vykonnost /Performance (hah-)

o

2 3

Vzdalenost / Distance (km)

4

The more detailed course of technical and economical
parameters is presented in following graphs in the Fig. 2.
For that set is more suitable to select the direct working
process to distance of about 1.85 km and at the distance
above this value the split working process is more suitable.

From the results of model calculation performed for carri-
ed sprayers normally utilized in the viticulture enterprise
the limit between direct and split working process in de-
pendence of sprinkler supply tank volume and plot distan-
ce can be defined (see graph in Fig. 3).

900
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9 300
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Dglena / Splitted

Naklady / (K&.ha)

2 3 4

Vzdalenost / Distance (km)

Obr. 2 Zavislost vvkonnosti a nakladii na vzdalenosti pozemku od strediska pro rosic neseny

500 litrii + traktor 4x4, 40 az 49 kW
Fig. 2

Z vysledki modelovacich vypocti provedenych pro
nesené postiikovace, které jsou bézné€ vyuzivany ve vinai-
skych podnicich, 1ze definovat hranici mezi pfimym a déle-
nym pracovnim postupem v zavislosti na objemu zasobni
nadrze rosice a vzdalenosti pozemku (viz graf na obr.3).

Dependence of performance and costs on plot distance from centre for carried
sprinkler 500 litres + tractor 4x4, 40 - 49 kW

Problems of technological systems for vineyards chemi-
cal protection was processed in detail in particular publica-
tion listed in the RIAENg p.r.i. overview.

The methodological manual is focused mainly for appli-
cation mechanization users interested in chemical protecti-

2,4
e ) Déleny pracowni postup / Splitted working process
4
S E v
E = 1,6
(]
X —
§- g L2 //
2 —
% § 0,8 ]
T & ~
2 04
>
0 PFimy pracowni postup / Direct working process
100 150 200 250 300 350 400 450 500
Objem zasobni nadrze rosice (I) / Sprinkler supply tank volume (I)

Obr. 3 Doporucena hranice mezi primym a délenym pracovinim postupem pro rosice nesené
Fig. 3 Recommended limit between direct and split working process for carried sprinklers
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Problematika technologickych systému pro chemickou
ochranu vinic byla podrobné¢ zpracovana v samostatné
publikaci uvedené v seznamu publikaci VUZT, v.v.i.

Metodicka ptirucka je urcena predevsim uzivatelim apli-
kacni techniky pro chemickou ochranu ve vinicich a ovoc-
nych vysadbach. Obsahuje podrobnou charakteristiku stro-
jupro chemickou ochranu vinic, popis jejich hlavnich ¢asti
a jejich konstrukéniho feSeni a naznacuje vyvojové trendy
v této oblasti. Je doplnéna o rozbor faktort ovliviiyjicich
kvalitu zasahu a efektivni nasazeni pouzité techniky. Po-
drobné se zabyva sefizenim stroji pro rizné podminky uzi-
vatell.

5. Technologie a ekonomika tuhych biopaliv z travnich
porosti

Travni porosty (TP - louky a pastviny) piedstavuji vy-
znamny stabilizacni a krajinotvorny prvek v soustave hos-
podafteni a v péci o venkovsky prostor. Vyméra TP na jed-
notku stavu skotu se vSak od roku 1990 zvysila na trojna-
sobek a produkce z TP se tak v podminkach CR stava stale
vice odpadni biomasou a vyvolava potfebu racionalniho
teSeni jejiho vyuziti. Odhaduje se, Ze z celkové produkce
TP I1ze minimalné¢ 1 mil. tun vyuzit pro energetické nebo
surovinové ucely.

DalSim vyznamnym zdrojem obdobné biomasy je pro-
dukce z narustajici plochy travnich porostli na orné pudeé,
které vznikaji v rdmci agroenvironmentalnich opatteni pod-
porovanych dotacemi v ramci Horizontalniho planu rozvo-
je venkova (zpomaleni odtoku vody zatravnénim orné pudy,
tvorba travnatych past na svazitych ptudach, biopasy
apod.). V posledni dobé rovné€z nartista mnozstvi zbytkové
a odpadni biomasy z udrzby krajiny a vefejné zelené
v obcich a méstech.

Jednim z perspektivnich feSeni je vyuziti rostlinné bio-
masy jako obnovitelného energetického zdroje. Z vyse
uvedenych podminek je ziejmé, Ze nardsta plocha TP, kde
hlavnim smyslem péstovani je zajisténi jejich mimoprodukéni
funkce a nikoli mnozstvi ziskané fytomasy. Reseni bylo za-
meéfeno na racionalni a ekonomicky efektivni moznosti ener-
getického vyuziti produkce, ktera na téchto plochach roste
a ma z hlediska zemé&délského hospodateni charakter od-
padni biomasy.

Technologie a ekonomika péstovani a sklizné produkce
z TP a byla zpracovana s vyuzitim modelovaciho databazo-
vého programu AGROTEKIS (VUZT, v.v.i. Praha) Techno-
logicky postup a naklady na péstovani a sklizeil sena z
travnich porostu je tedy zpracovana ve 2 variantach:

- varianta 1 (bez hnojeni) - vynos sena 3 t/ha

- varianta 2 (pfihnojovani kejdou) — vynos sena 3,6 t/ha.
Variabilni naklady na péstovani a sklizen travnich porostt
na seno jsou:

- vevarianté 1 -3645 K¢. ha'

- vevarianté 2 -4990 K¢. ha'

Fixni néklady jsou pro vSechny varianty uvazovany ve
stejné vysi stanovené (podle dostupnych informaci VUZE,
MZe, CSU) odbornym odhadem ve vysi 2500 K&/ha. Celko-
vé naklady na péstovani a sklizen sena z travnich porosti

Lt
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on in vineyards and orchards. It contains detailed machi-
nes characteristics for vineyards protection, description of
their main parts and construction design and indicates the
developmenttrends in this sector. It also includes analysis
of factors influencing the operation quality and effective
utilization of mechanization. It deals in details with machi-
nes set-up for different users conditions.

5. Technology and economy of solid biofuels from
grassland

The grassland (TP/MP — meadows and pasture) repre-
sents important stabilization and landscape character ele-
ment in complex of farming and care for rural environment.
TP area per cattle unit since 1990 increases three-times and
production from TP/MP represents more and more the waste
biomass under Czech Republic conditions and requires a
rational solution of its utilization. It is estimated that at
least 1 mil. Tons can be used for energy or raw material
purposes.

Other important resource of similar biomass is producti-
on from growing area of grassland on arable land genera-
ting in framework of agro-environmental measures suppor-
ted by subsidies in range of the Horizontal plan of rural
regions development (reduction of water run-off through
arable land grassing, formation of grassy belts on sloping
soils, bio-belts etc.) recently increases as well amount of
residual and waste biomass from landscape maintenance
and public parks and gardens.

One of prospective solutions is the crop biomass utiliza-
tion as a renewable energy resource. From above presen-
ted conditions is evident that the TP/MP area is increasing
where the growing main aim is security of its non-producti-
on function and not quantity of obtained phytomass. The
solution was focused to rational and economically effecti-
ve possibilities of production energy utilization grown of
these areas and having the waste biomass character from
point of view of agricultural farming.

Technologies and economy of growing and harvest of
production from TP/MP was elaborated using the model-
ling database program AGROTEKIS (RIAENg, p.r.i Prague))
Technological process and costs for growing and harvest
of hay from grassland is therefore processed in two vari-
ants:

- variant 1 (without fertilization) - hayyield of 3 t/ha

- variant 2 (after fertilization with slurry) —hayyield of 3.6

t/ha.
Variable costs for grassland growing and harvest for hay
are:
in variant 1 -3645CZK. ha?

- invariant2 -4990 CZK. ha?

Fixed costs are considered for all variants equal (accor-
ding to available information of VUZE, MZe, CSU) amoun-
ting as estimated 2500 CZK /ha. Total costs for hay growing
and harvest from grassland are:
invariantl -6145CZK. hat,i.e. 2048 CZK.t*
invariant2 -7490CZK. hat,i.e. 2081 CzZK.t*
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Z grafu je ziejmé, ze biomasa z TP z oblasti, kde Ize vyuzit
jen dotace SAPS je na trhu paliv jen obtizné realizovatelna.
Nekteré zemédélské subjekty mohou kromé dotaci SAPS
navic vyuzit dotaci na hospodateni v méné ptiznivych ob-
lastech - dotace LFA. V podminkach péstitel, ktefi mohou
vyuzit dotace LFA ostatni jsou jiz ndklady vysledného pro-
duktu pfiznivéjsi a pohybuji se od 148 do 497 K¢.t?.
V oblastech, kde mohou péstitelé vyuzivat dotace LFA hor-
ské jsou naklady jesté priznivejsi a ve varianté 1 —bez hno-
jeni jsou dokonce celkové dotace vyssi nez naklady.

Pro vyuziti produkce z travnich porostti nebo energetic-
kych plodin jako paliva pro rodinné domky a malé farmy je
nutno zpracovat produkci do formy briket nebo pelet. Po-
rovnani nakladii na vyrobu briket resp. pelet z energetického
sena ve srovnani s cenou konkuren¢nich paliv je uvedeno
v grafu na obr. 5. Vzhledem k tomu, Ze porovnavana paliva
se lisi vyhfevnosti, jsou zde porovnavany naklady a ceny
na jednotku energie.

Vyuziti sena z TP jako paliva je v soucasné dob¢ bez do-
taci ekonomicky nerealné. Ekonomicky ptiznivé naklady na
jednotku produkce energetického sena lze docilit
v oblastech LFA pfi vyuziti dostupnych dotaci.

Kromé tohoto uzkého pohledu na ekonomiku TP je vSak
tieba konstatovat, Ze jejich pfinos a vyznam je i v dal§ich
oblastech, napf-.:

vyuziti produkce, ktera nema uplatnéni v krmivové
zakladné

vyuziti odpadni produkce z Udrzby a obnovy
krajiny

pfiznivy vliv na tvorbu krajiny a na Zivotni prostiedi
vytvoreni novych pracovnich pfilezitosti

zvyseni ekonomické stability zemédé€lskych
podnikt

Uspora neobnovitelnych zdroju energie.

Lt

can utilize subsidies for farming — besides the SAPS subsi-
dies — also LFA subsidies in less favourable areas. Under
conditions of growers utilizing the LFA subsidies the costs
for resulted product are more favourable and are ranged
from 148 t0 497 CZK.t2. In the areas where the growers can
utilize the mountain LFA subsidies the costs are even more
favourable and in variant 1 — without fertilization the total
subsidies are higher than the costs.

For utilization of production from grassland or energy
crops as a fuel for family houses and small farms is neces-
sary to process the production into form of briquettes or
pellets. The cost comparison for briquettes or pellets pro-
duction from energy hay in comparison with the competiti-
ve fuels price is presented in graph in Fig. 5. Regarding to
the fact that the fuels compared differ in heating value the
costs and prices per energy unit are compared.

The hay utilization from TP/MP as a fuel is at present
economically unreal without subsidies. Economically fa-
vourable costs per unit of energy hay production can be
reached in the LFA areas using the available subsidies.

Besides this narrow view to the TP/MP economy it
should be stated that their benefit and importance isalsoin
other areas, e.g.:

Utilization of production without application in
feeding basis,

Utilization of waste production from landscape
maintenance and innovation

Favourable effect on landscape generating and
environment

Creation of new jobs

Increasing of economical stability of agricultural
enterprises

Saving of non-renewable energy resources.

O Varianta 1 - bez hnojeni / Variant 1 - without fertilization

B Varianta 2 - pfihnojovani kejdou / Variant 2 - Slurry after-fertilization
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Obr. 5 Naklady na vyrobu briket/pelet ze sena na jednotku energie
Fig. 5 Costs for production of briquettes/pellets from hay per energy unit



6. Optimalizace sklizné a dopravy nat’ovych zelenin

Péstovani natovych zelenin, aromatickych a lécivych
rostlin ptipadné nékterych druht listovych zelenin je vhod-
nou alternativou pii hledani ekonomicky zajimavého vyu-
ziti zemédelské pudy. Vétsinou 1ze dosahnout podstatné
lepsi ekonomicky efekt nez pii provozovani klasické polni
vyroby, predpoklada to vSak perfektni zvladnuti agrotech-
niky a celé vyrobni technologie. Rozhodujici operaci, ktera
muze zcela zasadné ovlivnit kone¢ny vysledek péstitele je
sklizen.

Sklizen v nejvyssi kvalité 1ze prakticky provadét pouze
modernimi specialnimi sklizeci, které jsou maximalné uzpu-
sobeny konkrétnim plodindm a podminkam. Zdarny pru-
beh sklizné zavisi krome skliziovych stroji také na dopra-
vé sklizeného produktu a organizaci prace. Pti sklizni po-
zemki samojizdnym sklizeCem vybavenym zasobnikem Ize
tesit dopravu z pole k mistu zpracovani ptimo sklize¢em.
Takova varianta je vSak ekonomicka pouze u pozemkd,
které nejsou piilis vzdaleny od zpracovatelského provozu.
Pti sklizni vzdalengjsich pozemk je vyhodnéjsi pro dopra-
vu pouzit specialni velkoobjemovy dopravni prostiedek.
Rozhodnuti o tom, jaky zptisob dopravy v konkrétnim pii-
padé pouzit, 1ze provést na zakladé zkusSenosti nebo 1épe
s vyuzitim modelovacich vypoctli zaméfenych na rozho-
dujici kriterium kterym mtiZze byt napt. cena operace, vy-
konnost, ¢as apod.

Bylo provedeno ekonomické modelovani sklizné a do-
pravy petrzelové naté sklizeCem De Pietri FR 140DT. Skli-
ze¢ De Pietri FR 140DT je konstrukéné feSen jako samojizd-
ny stroj se vznétovym motorem o vykonu 73,5 kW
a pohonem dvou naprav. PoseCena hmota je ukladana do
zasobniku s objemem 18 m®. Pii vypoétech se uvazuje pri-
mérna vykonnost sklizeée 0,5 ha.h"*a dopravni rychlost 28
km.ht,

Doprava sklizeného produktu je feSena v 1.varianté pfi-
mo sklize¢em a ve 2. varianté soupravou traktoru Zetor For-
terra 8641 s velkoobjemovym navésem na 58 m®. Ekonomic-
ké analyza obou variant sklizng, zaméfena na vyhodnoceni
jednotkovych nakladti na sklizen a dopravu sklizeného pro-
duktu, byla zpracovana s vyuzitim modelovaciho progra-
muAGROTEKIS.

Z vysledkt modelovacich vypoéti vyplyva:

- vevariant¢ 1 jsou jednotkové naklady na sklizen a
dopravu produktu vyrazné zavislé na dopravni
vzdalenosti a pohybuji se od 1183 K¢.t* resp. 5917
K¢ ha (pti dopravni vzdalenosti 0,5 km) do 1789 K¢&.t?
resp. 8946 K¢.ha! (pii dopravni vzdalenosti 6 km)

- ve varianté 2 je zavislost jednotkovych nakladi na
sklizeni a dopravu produktu na dopravni vzdalenosti
jen velmi mirna a pohybuji se od 1407 K¢&.t resp. 7035
K¢ ha (pti dopravni vzdalenosti 0,5 km) do 1435 K¢&.t?
resp. 7175 Ké.ha? (pti dopravni vzdalenosti 6 km).

Nauvedeném prikladu sklizné petrzelové naté provade-
né samojizdnym sklizeCem De Pietri FR 140DT s dopravou
feSenou primo sklizeCem nebo soupravou traktoru Zetor
Forterra 8641 a specialniho velkoobjemového navésu lze
zjistit cenu operace pro rizné varianty a vzdalenosti po-
zemku od mista zpracovani.
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6. Optimization of haulm vegetables harvest and transport

The haulm vegetables, aromatic and medicinal plants or
some leaf vegetables types growing are a suitable alterna-
tive when looking for economically interesting utilization
of farmland. Mostly the significantly better economical ef-
fect can be reach as improved with classical field producti-
on but this requires a perfect management of agronomical
procedures as well as whole production technology. The
crucial operation considerably influencing the final growers
result is harvest.

The harvest in top quality can be performed in practice
only through the modern special harvesters adapted in
maximum measure to concrete crops and conditions. Asuc-
cessful harvest depends besides harvesters also in har-
vested product transport and work organization. In har-
vest of fields by means of self-propelled harvester equip-
ped with a hopper the transport from field to the proces-
sing place can be solved directly by harvester. Such vari-
ant is economical only for plots located close to the pro-
cessing plant. In harvest of more remote plots it is more
suitable to utilize special large-volume transport means.
Decision about the transport method in the concrete case
can be carried-out on basis of experiences or using the
modelling calculations focused to the decisive criterion as
for example operation price, performance, time etc.

By the economical modelling of parsley tops harvest and
transport by the harvester De Pietri FR 140 Dtwas carried
out. This harvester is designed as a self-propelled machine
with Diesel motor with output of 3.5 kW and two axles
driven. The mowed mater is stored in the hopper of volume
18 m3. For calculation the harvester average performance of
0.5 ha.h*and transport speed 28 km.h™are considered

The harvested product transport is solved in the first
variant directly by harvester and in the second variant by
set of tractor Zetor Forterra 8641 with the large-volume
semi-trailer of 58 m®. Economical analysis of the both har-
vest variants focus to evaluation of the unit costs for har-
vest and transport of harvested product was elaborated
using the modelling program AGROTEKIS.

From the modelling calculations has resulted:

- invariant 1 the unit costs for harvest and transport of
product strongly depend on transport distance and are
from 1183 CZK.t*and 5917 CZK.ha?respectively (at
transport distance of 0.5 km) to 1789 CZK.t*and 8946
CZK.ha* respectively (at transport distance of 6 km)

- invariant 2 the unit costs for harvest and transport
dependence on transport distance is very slight from
1407 CZK.t*and 7035 CZK.ha* respectively (at trans-
port distance of 0,5 km) to 1435 CZK.t* and 7175
CZK.ha* respectively (at transport distance of 6 km).

Through the presented example of the parsley tops har-
vest performed with the self-propelled harvester De Pietri
FR140DT with transport executed directly by harvester of
set of tractor Zetor Forterra 8641 and the special large-vo-
lume semi trailer it is possible to find the operation price for
different variants and distances of plot from the proces-
sing plant.



Vysledky jsou podrobné&ji uvedeny v grafu na obr. 6. Z
grafu je patrny prub¢ch velikost nakladii v zavislost na do-
pravni vzdalenosti. Prusecik pfimek urcuje mezni vzdale-
nost pro volbu zptisobu dopravy.
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Theresultsare presented in more detailed form in graph
in Fig.6. From that graph is evident the course of costs in
dependence on transport distance. The straight lines joint
of intersection determines the limit distance for transport
method choice.
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Obr. 6 Zavislost nakladii na zpusobu sklizné a odvozu
Fig. 6 Dependence of costs on harvest and transport methods

Ekonomicka analyza miize byt v praxi zajimavym pomoc-
nikem pfi volbé stroji a sestavovani strojnich linek.
K provadéni sklizn€ v nejvyssi kvalité jsou tieba nejen $pic-
kové stroje (zpravidla finan¢né velmi nakladné), ale i odpo-
vidajici organizace dopravy a vSech souvisejicich operaci,
které mohou finalni ekonomicky vysledek vyznamné ovliv-
nit.

Prezentované udaje v tomto piispévku byly ziskany
v ramci feSeni vyzkumného zaméru MZE 0002703101 Vy-
zkum novych poznatkti védniho oboru zemédeélské techno-
logie a technika a aplikace inovaci do zemédélstvi Ceské

republiky.

Kontakt: Ing. Zdenék Abrham, CSc.
Ing. Marie Kovdiovd
Ing. Vladimir Veverka, MZLU Brno
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The economical analysis can be an interesting supporter
in practice in choice of machines and for machine line ar-
rangement. For the top quality harvest not only the top
machines are necessary (mostly very expensive), but also
the appropriate transport organization as well as all the
relevant operations, which could considerably influence
the final economical result.

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.



Vyvoj integrované zemédélské logistiky

polu s transformaci hospodafstvi a zemédélstvi se

za¢ala v CR uplatiovat logistika jako metoda fizeni
pohybu materialovych tokt. K aplikaci logistiky prispély
jednak zahrani¢ni firmy, jednak nové podminky v otevieném
trznim prostoru a nutnost udrZet si konkurenceschopnost
v ramci novych podminek spolecného trhu EU. Poslanim
logistiky je tak prispivat resp. zajistovat plnéni globalnich
podnikovych cilt jak ve vykonovych parametrech (mnoz-
stvi, druh, jakost, ¢as dodavkyap.), tak v parametrech eko-
nomickych (pfiméfené vyrobni naklady, minimalni naklady
narealizaci dodavek a prodeje).

Jetedyucelené feseni a koordinace hmotnych a nehmot-
nych (informacnich, finan¢nich) operaci v ramci vyrobnich
a obehovych procest urcitého vyrobku (produktu) cha-
rakteristické pro logisticky pfistup.

Vyuzivani logistickych principti v zemédélstvi musi vSak
respektovat zvlastnosti materialovych toku resp. specifika
zemedelstvi vici pramyslovym procesum. Ke zvlastnos-
tem patii predevsim biologicky charakter zeméd¢lstvi, vy-
razna sezénnost, vlivy pocasi, vlastnosti zeméd¢€lskych
materiall atd. Zasadnim znakem materialového toku zeme-
délskych komodit je, Ze o jeho existenci se rozhoduje i
v rocnim predstihu a realitou se stava az pii nové sklizni.
Z toho pak vyplyvaji rozdilné charakteristiky materialovych
tok v logistickych fetézcich zemédélskych komodit oproti
pramyslovym: sezonni (rostlinné produkty), celorocni (zi-
vocisna vyroba — mléko, vejce), cyklické (maso, brojlefi),
trvani materialového toku podle vynosu produktu a vy-
konnosti sklizné, intenzita podle vykonnosti skliziiové tech-
niky a skliziiovych podminek, objem produkce predem ne-
znamy, odhad, zpiesnéni az po sklizni, vliv pocasi (deste,
horko) na kvalitu a ztraty atd.

Je ztejmé, Ze zemedéElské materialy rostlinného pivodu
maji béhem roku ¢asové omezenou dobu ,,existence zdro-
ju““a ze se nelze vyhnout vyznamnému podilu skladovani,
zvlasté krmiv v provozech s zZivocisnou vyrobou. Sklado-
vani zemeédélskych komodit vzhledem k biologickému cha-
rakteru musi mit zajistény odpovidajici podminky (vlhkost,
teplota, vétrani) spolu s ochranou proti skiidecim. To vSech-
no sebou nese skladovaci naklady, které pak ovliviuji cel-
kovou efektivnost vyroby. Nehledé na to, ze skladovani
muze byt i soucasti obchodni strategie.

Na zaklad¢ analyzy lze v zeméd¢lstvi najit fadu logistic-
kych principd, které se uplatiuji, aniz se pro né pouziva
termin logistické. DalSimi vlivy, které logistické fetézce ze-
meédélskych komodit ovlivituji, jsou naristajici pietizenost
vefejnych komunikaci, zdrazovani piepravy v dusledku
zpoplatnéni dalnic a vybranych silnic (bude se dale rozsi-
fovat) a nestabilni ceny pohonnych hmot, prodluzujici se
dopravni vzdéalenosti (cukrovka) a také silici nedostatek
kvalifikované pracovni sily, zvlasté fidicu.

Na trzni prosttedi CR puisobi i cela fada globalizagnich
vlivil, jakymi byly tfeba pohyby svétovych cen obili, mléka
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Development of integrated agricultural logistics

Together with transformation of economy and agri
culture the Czech Republic has begun with applicati-
on of logistics as method for material flows movement con-
trol. For logistics application have contributed foreign com-
panies and also new conditions in an open market environ-
ment as well as necessity to maintain competition in fra-
mework of new conditions of common EU market. Theaim
of logistics is to contribute or provide meeting of global
enterprise objectives in both performance parameters
(amount, type, quality, delivery time etc.) and in economi-
cal parameters (reasonable production costs, minimum costs
for deliveryand sale realization).

Therefore, coherent solution and coordination of tangib-
le and non-tangible (information, financial) operation in fra-
mework of production and circulation processes of certain
product are characteristic for the logistic approach.

Utilization of logistic principles in agriculture has to re-
spect specific nature of material flows of agriculture in com-
parison with industrial processes. The specific particularly
is its biological character, strong seasonal pressure, clima-
te, agricultural materials properties etc. The basic sign of
the agricultural commodities material flows is fact that about
its existence is decided even 1 year in advance and it beco-
mes reality after the new harvest. This causes different cha-
racteristics of material flows in logistic chains of agricultu-
ral commodities as compared with industrial ones: seaso-
nal (crop products), annual (livestock production — milk,
eggs) cycle (meat, broilers), duration of material flow accor-
ding to product yield and harvest performance, intensity
by harvest mechanization output, harvest conditions, pro-
duction volume is unknown in advance (estimation), preci-
se results are know after harvest, whether influence (rain,
hot) on quality and losses etc.

It is evident that agricultural materials of crop origin
have time-limited “resources existence” during a year and
storage significant share cannot be missed — this regards
mainly feeds in livestock production. The agricultural com-
modities storage must have provided the appropriate con-
ditions due to their biological character (moisture, tempera-
ture, ventilation) together with protection against pests.
These factors need the storage costs influencing total effe-
ctiveness of production. Moreover the storage can be even
a part of business strategy.

Based on analysis, there can be found in agriculture a
lot of logistic principles are being applied without utilizati-
on of the term “logistic”. Other effects influencing the lo-
gistic chains of agricultural commodities are increasing
overloading of public roads, transport price raising in con-
sequence of highways and selected roads duty payments
(will be further extended) and unstable prices of fuels, still
longer distances (sugar-beet) and also lack of skilled wor-
kers, drivers in particular.



apod. Ty pak vnaseji napéti do obchodnich vztahd produ-
centd s odbérateli jako jsou obchodni fetézce nebo dodav-
ky mléka do Madety. Ve svém dusledku se tyto ,,vykyvy*
trhu promitaji do spotiebitelskych cen. Mnozi experti do-
konce oznacuji trh od prvovyroby az po zpracovatelsky a
potravinaisky prumysl za netrzni, nebot’ zde ptisobi dotac-
ni systémy EU, existuje nerovné postaveni zemédélct a
potravinaii vici fetézclim aj. Jakakoliv regulace tohoto trhu,
byt’ zdkonnou normou, se povazuje za dalsi deformaci vol-
ného trhu.

S rozvijejicim se vyuzitim biomasy pro vyrobu bioplynu
a energie vzniké novy okruh logistiky s touto novou komo-
ditou, kde jde o komplikovany logisticky problém
v nestabilnich podminkach cen vstupti a ekonomické ren-
tability pfi vyrazném pozadavku na dlouhodobou stabilitu
dodavek v radu desitek let. Vyvstava zde zavazna otazka
podilu vyroby biomasy viéi potravinaiskym surovinam.

Prizkum naznacuje vysokou individualnost
v obchodnich vztazich mezi zemédélskymi podniky a ob-
chodnimi partnery, danou riznymi benefity, osobnimi kon-
takty i doprovodnymi ¢i specifickymi platebnimi podmin-
kami apod. Casto maji pak odbératelé siln&jsi pozici, zemé-
délci jsou v podiizeném postaveni. To komplikuje riizna
hodnoceni logistickych fesSeni.

Prezentované udaje v tomto piispévku byly ziskany
v ramci feSeni vyzkumného zaméru MZE 0002703101 Vy-
zkum novych poznatkti védniho oboru zemédeélské techno-
logie a technika a aplikace inovaci do zemédélstvi Ceské

republiky.

Kontakt: Ing. Alexander Bartoloméjev,

Lt
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Many global effects also influenced the market envi-
ronment in the Czech Republic, for example cereals and mill
world price fluctuation. This brings a tension in the busine-
ss relationships between producers and users, e.g. the bu-
siness chains or mill delivery to Madeta. It is consequence
these “fluctuations” are reflected in the price for custo-
mers. Many experts call the market from primary producti-
on up to the processing and food industries as non-market,
because the EU subsidy systems and there exists unequal
position of farmers and food producers in relation to the
chains etc. Any regulation of that market, even in legal
form, is being considered the next deformation of the free
market.

Together with developing biomass utilization for bio-
gas and energy production the new logistic circle formula-
tes with that new commodity. It is complicated logistic pro-
blem under unstable conditions of prices raise and econo-
mical profitability with strong requirement for long-time sta-
bility of deliveries in order of decades. There emerged and
important question of the biomass production share aga-
inst the food raw materials.

The research indicated a high individual approach in
business relationship between agricultural enterprises and
partners given by various benefits, personal contacts and
consequent or specific payment conditions etc. The users
then often have a stranger position and farmers are subor-
dinated within that process. This is a complication for vari-
ous assessments of logistic solutions.

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]

LONG-TERM SUSTAINABLE WAYS OF
FARMING

Spoti‘eba motorové nafty pri rizné hloubce
kypreni soupravou CASE 7250 a DMI Ecolo-
Tiger

Pfi meéfeni bylo vyuZito zafizeni pro monitorovani pro
vozu stroji a zjiStovani spotfeby motorové nafty.
Udaje o primérné spotiebé motorové nafty a primérné pra-
covni rychlosti u ¢tyf variant zahloubeni kypficich téles
jsou uvedeny v tabulce 1.

U variant . az I1I. byl rozdil v hloubce nastaveni kypfi-
cich teles (rozdil mezi télesy ve druhé fade a télesy v prvni
fad¢€) 80 mm, u varianty I'V. byla nastavena shodna hloubka
kypteni u vSech téles na 270 mm.

Spotieba motorové nafty pti kypreni kombinovanym kyp-
ficem DMI Ecolo-Tiger v souprave s traktorem CASE 7250
pfirtuzné hloubce nastaveni kypficich dlatovych téles byla
zjiSténa ze zaznamu monitorované spotieby v intervalu 5 s.
Po statistickém zpracovani dat je spotfeba nafty uvedena
ve formé krabicového grafu (obr. 1). Podle predpokladu byla
zjisténa nejvyssi jednotkova spotieba 16,88 1.ha™ u varian-
ty s nejvétsim zahloubenim kypficich téles. Mezi varianta-
mi s niz§im zahloubenim nebyly u spotfeby nafty zjistény
statisticky prikazné rozdily.

Motor diesel fuel consumption for tillage
different depth using the set CASE 7250 and
DMI Ecolo-Tiger

For measurement was used device for machines ope
rations monitoring and motor diesel consumption in-
vestigation. The data of motor diesel average consumption
and average working speed in the four depths of the tillage
bodies are presented in table 1.

For the variant I — 111 the difference in the tillage bodies
depth adjustment (difference between bodies in the second
and first row) was 80 mm, in variant IV the identical tillage
depth of 270 mm was adjusted for the all bodies.

The motor diesel consumption for tillage performed by
thetiller DMI Ecolo-Tiger in set with tractor CASE 7250 at
different depth of tillage chisel bodies adjustment was found
from the monitored consumption record in interval of 5 s.
After the statistical data processing the diesel consumpti-
on is presented in form of the box graph (Fig. 1). As assu-
med the highest unit consumption of 16.88 I.ha* was found
in the variant with the highest recess of the tillage bodies.
Between the variants with lowest recess no significant dif-
ferences were found as the diesel consumption regards.

Tab. 1  Pramerna spotreba nafty a prumérna pracovni rychlost pri kypreni soupravou
CASE 7250 a DMI Ecolo-Tiger
Tab.1  Diesel average consumption and average working speed in process of tillage
performed with set CASE 7250 a DMI Ecolo-Tiger
Nastavena hloubka kypteni o ., . Primérna pracovni
Varianta (ndadit/ 2 iy | "R oo
. justed tillage depth ) Average working
Variant (1st row of chisels / 2nd row of chisels consumption speed
mm l.hat km.h
l. 140/ 320 16,88 8,2
Il. 90/ 270 11,03 8,8
Il. 40/220 9,66 9,0
V. 270/270 10,56 9,0

K pomérné priznivym ukazatelim energetické narocnos-
ti kypfeni kombinovanym dlatovym kypficem, vyjadiené
spotiebou motorové nafty, je tfeba uvést, ze dno zpracova-
né vrstvy zistava hiebenité. To neni povazovano za zava-
du, zejména v porovnani s rovaym dnem brazdy po orbé
radli¢nym pluhem.

Vysledky méfeni spotfeby motorové nafty pii kypieni
kombinovanym kypti¢em jsou vyuzity pii navrhovani po-
stupt napravného kypreni pro pidy s piiznaky nezadouci-
ho zhutnéni ornice.
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It should be stated to the relative favourable indicators
of energy consumption in tillage performed with diesel con-
sumption that the processed layer bottom remains reached.
This is not considered troublesome mainly in comparison
with the straight ridge bottom after the share plough culti-
vation.

The motor diesel consumption measuring results for the
combined tiller operation are utilized in the procedures of
correcting tillage suggestion for soils with marks of unfa-
vourable topsoil compaction.
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Obr. 1
v soupravé s traktorem CASE 7250
Fig. 1

Spotreba motorové nafty pri kypreni kombinovanym kypricem DMI Ecolo-Tiger

Motor diesel consumption in tillage performed with the combined tiller DMI

Ecolo-Tiger in set with tractor CASE 7250

Obr. 2 Pricny profil povrchu a dna zpracované vrstvy pidy kypricem DMI Ecolo-Tiger

Fig. 2

Vysledky prezentované v ptispévku byly ziskany pfi fe-
Seni vyzkumného zaméru MZE0002703101 a pii feseni vy-
zkumného projektu MZe CR 1G57042.

Kontakt: prof. Ing. Josef Hiila, CSc.
Ing. Pavel Kovaricek, CSc.

Ing. Rudolf Sindeld¥

Ing. Milan Kroulik, Ph.D.
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Cross profile of surface and bottom of soil cultivated layer by tiller DMI Ecolo-Tiger

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 and project
IG57042 Care for land under conditions with increased de-
mand for environment protection.



Inovace metody méreni povrchového odtoku
vody prisimulovaném zadest’ovani

ro meéfeni rychlosti infiltrace v provoznich podmin

kach bylo v roce 2006 pracovisté vybaveno simula-
torem de$té s méfici plochou 0,5 m?a volitelnou intenzitou
zadest'ovani od 40 do 150 mm.h. Rychlost infiltrace se ur-
Cuje z definované konstantni intenzity desté po celou dobu
méfeni a povrchového odtoku vody z méfici plochy. Tyto
hodnoty se zaznamenavaji v pravidelném ¢asovém inter-
valu. Pocatek odtoku vody z méfici plochy udava cas po-
edtku vytopy. Doba méfeni se ukonéi po ustéleni rychlosti
infiltrace.

Zachyceny povrchovy odtok vody jsme v intervalu 30
s odecitali vodmeérnych valcich (obr. 1a). Ru¢ni odecet pro-
vadeli dva lidé, pfesnost zapisu nebyla dostatecna. To pii-
spélo k navrhu a realizaci méfeni povrchového odtoku vody
vazenim na digitalni vaize RADWAG WLC6 s vazivosti 6 kg
a stupnici s moznosti ode¢tu po 0,2g (obr. 1b). Vahy jsou
bateriové napajeny, maji troven kryti 165, vyhovuji pro
podminky pfi polnim méfeni. Data se automaticky predavaji
do PC pomoci komunikacni linky RS 232.

Pro vyhodnoceni dat ptichazejicich z digitalni vahy do
PC byl sestaven program INVA. Tento program umoziuje
zvolit interval ode¢tu od 1 do 9999 s, Casové udaje
a namétfena hmotnost vody se ihned zaznamenaji na pame-
tové médium. Pro kontrolu a pro vizualni posouzeni za-
chyceného odtoku vody je hodnocen jeji prirtstek. Je moz-
né presné¢ zaznamenat pocatek a prubéh povrchového od-
toku vody. Udaje jsou priib&zné znazoriiovany na monito-
ru (obr. 2).

Innovation of water surface run-off
measurement in simulated sprinkling

I n 2006 the working place was equipped by the rain
simulator of measuring surface of 0,5 m?and eligible
sprinkling intensity from 40 to 150 mm.h* for the purpose
of infiltration speed measurement under the operational
conditions. The infiltration speed is determined from the
defined constant rain intensity within the whole measuring
time and water surface run-off from the measuring area.
These values are recorded in the regular time interval. The
water run-off beginning from the measuring surface is gi-
ven by the time of flood start. The measuring time is finis-
hed after the cultivation speed stabilization.

The retained water surface run-off was read in interval of
30 s in measuring cylindrs (Fig.1a). Manual reading was
carried-out by two people but the record accuracy has not
been sufficient. This contributed to proposal and realizati-
on of the water surface run-off measuring by weighing with
digital balance RADWAG WLC6 with weigh ability of 6 kg
and a scale with reading rate of 0,2g (Fig. 1b). The balance
is battery supplied with covering level 165and is suitable
for the field measuring conditions. The data are transferred
automatically into PC through communication live RS 232.

After the data evaluation from the digital balance to PC
the program INVA was set up. This program enables to
choose the reading interval from 1 to 9999 s, time data and
water measured weight are recorded immediately in the
memory medium. For control and visual assessment of the
retained water run-off its increment is evaluated. It is possi-

Obr. 1a,1b  Pivodni rucni odecet objemu povrchového odtoku vody pomoci odmérnych nadob
(vlevo) a zarizeni pro jeho méreni a vyhodnoceni — digitalni vahy Radwag WLC6

a PC (vpravo)

Fig. 1a,1b Original reading of water surface run-off volume by means of measuring vessels
(left) and device for its measuring and evaluation — digital balance Radwag WLC6

and PC (right)
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Obr. 2
Fig. 2

Vysledky prezentované v ptispévku byly ziskany pfi fe-
Seni vyzkumného zaméru MZE0002703101 Vyzkum novych
poznatkil védniho oboru zemédélské technologie a techni-
ka a aplikace inovaci do zem&délstvi Ceské republiky a vy-
zkumného projektu 1G57042 Péce o pidu v podminkéch se
zvySenymi naroky na ochranu zivotniho prostiedi.

Kontakt: Ing. Pavel Kovaiicek, CSc.
Ing. Rudolf. Sindeldi

prof. Ing. Josef Hiila, CSc.

Ing. Milan Kroulik, Ph.D.

Marcela VIaSkova
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Program INVA se zdznamem hodnot a grafickym vyhodnocenim
INVA program with values record and graphical evaluation

ble to record accurately the beginning and course of the
water surface run-off. The data are displayed continually
on monitor (Fig. 2).

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, and re-
search project 1G57042 Care for land under conditions with
increased demand for environment protection.



Technologické systémy péce o piidu uvedenou
do klidu

yzkum se v uplynulém roce zaméfil na ovérovani

postupl hospodaieni, které piispéji k udrzeni
v soucasnosti nepotiebnych ploch ornych ptid ve stavu
zarucCujicim v budoucnu opétovné péstovani zemédelskych
i energetickych plodin , popi. obnoveni intenzity péstova-
ni bez podstatnych dodateCnych nakladd vkladanych do
pudy.

Z ruznych informacnich zdrojl i z vlastnich méfeni se
zjistovaly zejména provozni a ekonomické ukazatele stroj-
nich linek pro oSetfeni orné pudy uvadéné do klidu
v zékladnich vyrobnich podminkach jako podklad pro na-
vrh doporucenych postupt pii jejich uplatnéni v praxi. Byly
oveéfovany technické systémy a pracovni postupy zejména
z oblasti udrzby travnich porostti technologii seeni a mul-
¢ovani na ornych pudach. Mezi uzivateli byl proveden
prizkum a ziskaly se zékladni informace o technicko-eko-
nomickych parametrech a moznostech uplatnéni techniky
pro zpracovani pudy. Na zaklad¢ vlastnich méfeni vykon-
nosti strojti, vyrobcei a uzivateli udavanych provoznich pa-
rametrl a cen byly vypocteny naklady na provoz téchto
strojui a linek. Priklad primérné zjisténych primych nakladt
a spotieby paliva pfi pouziti mulcovace kladivkového typu
natravnim porostu v zavislosti na §ifce pracovniho zabéru
je graficky znazornén na obr. 1. Vysledky jsou zna¢né za-
vislé na slozeni a stavu porostu, mnoZstvi zpracovavané-
ho materialu a na pruchodnosti typu pracovniho ustroji
mulcovace.

Vyzkumné prace pokracovaly méfenim vlivl pouzitych
technologii na fyzikalni vlastnosti ptidy, charakteristiku a
vynos porostll na orné pudé ponechané dlouhodobé la-
dem a orné pude s viceletym porostem picniny. Odebiraly
se pudni fyzikalni vzorky i piidni vzorky na obsah nitratt
v ornici a podornici (obr. 2). Penetra¢nimi méfenimi byly
zjistény potiebné tidaje charakterizujici zhutnéni pudy. Vy-
sledky z porovnani penetra¢nich odport na zatravnéném
pozemku ponechaném ladem, pozemku s viceletou picni-
nou a pozemku zpracovavaném orbou jsou znazornéné na
grafu 3. Pribéhy odport dokumentuji vyrazny narist pe-
netra¢niho odporu, tj. zhutnéni pidy v oblasti orni¢ni vrst-
vy na pozemcich uvedenych do klidu, prekracujicim az dvoj-
nasobné hodnoty zhutnéni ornicni vrstvy pozemku zpra-
covaném pravidelnou orbou. Pomoci zafizeni pro bezkon-
taktni méfeni velkych plosnych povrchi (laserovym profi-
lografem) byly zjistovany i profily povrchu (sklonitost a
vyska ptudniho profilu) a porostu. Byly vyhodnoceny vy-
sledky odebranych vzorkt porostu na vynos a susinu bio-
masy v pribéhu dvou vegetacnich obdobi. Vysledky meé-
feni vynosovych ukazatelli a suSiny jsou znazornény na
grafu (obr. 4).

Mg¢feni byla provadéna na pokusném pozemku s trvalym
travnim porostem ponechaném ladem (do roku 2006 nebyl
pozemek sklizen seci ani mul¢ovanim, na podzim roku 2006
jednou seci s odvozem) a na vedlejSim pokusném pozemku
s viceletou picninou a pozemku pravidelné obdélavaném a
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Technological systems for set-aside soil care

Research was focused in the past year to verification
of farming producers contribution to sustainability
of currently useless arable land in status giving security of
repeated growing of agricultural and energy crops or inno-
vation of growing intensity without considerable additio-
nal costs agent for land.

From various information resources and own measure-
ments particularly the operational and economical indica-
tors of machine lines were investigated for the set-aside
arable land tillage under basic production conditions as a
background for the recommended procedures proposal with
their application in practice. Verified were the technical sys-
tems and working procedures mainly in the field of grassland
maintenance through mowing and mulching technologies
on arable land. The research was conducted among users
and the basic information was obtained regarding the tech-
nical and economical parameters and possibilities of me-
chanization for land cultivation application. On basis of
own measurement of machines performance, operational
parameters and prices given by the manufacturers and users
the costs for these machines and lines were calculated. An
example of average direct costs and fuel consumption in
utilization of hammer mulching machine on grassland is
graphicallyillustrated in Fig. 1 in dependence on machine
working width. The results depend significantly on cover
composition and status, amount of processed material and
mulching machine working mechanism passage rate.

The research work continued by measuring of used tech-
nologies effects on soil physical properties, characteristics
and yield of cover on long-time set-aside arable land and
those with perennial forage cover. The soil physical sam-
ples and those for nitrates content in topsoil and subsoil
were taken-off (Fig. 2). Through the penetration measure-
ments were found necessary data characterizing the soil
compaction. Results from the penetration resistance com-
parison on the set-aside grassland, field with perennial fo-
rage and on field cultivated with ploughing are presented
in graph (Fig. 3). The resistance courses confirm a strong
growth of the penetration resistance, i.e. soil compaction in
the field of arable lager on set-aside plots exceeding up to
twice the values of the plot arable layer compaction values
cultivated by regular ploughing. By the device for contact
less measuring of large surfaces (through the laser profile
graph) even the surface and cover (soil profile shopping
and height) profiles were found out. The results of the co-
ver samples were evaluated for biomass yield and dry mat-
ter during two vegetation periods. The yield and dry matter
indicators results are presented in the graph (Fig. 4).

The measurements were conducted on the experimental
plot with set-aside perennial grass cover (to 2006 the plot
has not been harvested by mowing and mulching, in au-
tumn 2006 by one mowing with transport), on the adjacent
experimental plot with perennial forage and on the plot re-
gularly cultivated by ploughing. From the evaluation of



zpracovavaném orbou. Z hodnoceni vysledkti na obr. 4
byl zjistén vyrazny narast vynosu travni biomasy o 12,5 %
- 30 % v nasledujicim roce po oSetfeni pozemku
v predchozim roce podzimni se¢i s odvozem posec¢ené hmo-
ty.

Zaroven byl zjistén snizeny obsah suSiny v nové vy-
rostlé biomase 0 20 - 30 % . To dokumentuje zvyseny odbér
pudni vlhkosti v ornici v podzimnim obdobi.

Vysledky odbért vzorkt piidy na zjisténi obsahu nitratt
v ornici a podornici jsou znazornény na grafu (obr. 5). Ob-
sah nitratd v orniéni vrstvé byl u porovnavanych porostti
travniho a s viceletou picninou téméi shodny, v podornici
byl zjistén obsah anorganického dusiku v pidé vyrazné az
trojnasobn¢ vyssi u porostu s viceletou picninou.

Vysledky vyhodnoceni odbérti ptidnich vzorkti na vlh-
kost ptidy v prubéhu roku v ornici dokumentuji nizkou vo-
dodrznost ptidy v pribéhu roku od 9 % do 15 % vlhkosti, a
to jak na ladem ponechaném pozemku s travnim porostem,
tak na pozemku s viceletou picninou. Proto na neoSetfova-
nych pidach uvadénych do klidu v pribéhu piivalovych
dest’t existuje zvysSené riziko vyssiho povrchového vodni-
ho odtoku a vodni eroze .

results in Fig. 4 the considerable growth of grass biomass
by 12.5 — 30 % was found in the next year after the plot
tillage in the past year by the autumn mowing with the
moved matter transport. At the same time the reduced dry
matter content was found in the newly grown biomass by
20 — 30 %. This illustrates increased withdrawal of soil
moisture in topsoil in the autumn period.

The soil sampling results for nitrates content in topsoil
and subsoil are illustrated in the graph (Fig. 5). The nitrates
content in topsoil was almost equal as compared the grass
cover with perrenial forage, in the subsoil the inorganic
nitrogen content was found significantly (up to three-ti-
mes) higher in comparison with the perennial forage.

Result of the soil samples evaluation for moisture in top-
soil during a year illustrate low water retention in soil from
9 to 15 % of moisture on the both set-aside plot with grass
cover and with perennial forage. For this reason there exists
an increased risk of more intensive water surface run-off
and water erosion on the non-cultivated set-aside land du-
ring the rainstorm.
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Obr. 2 Odbery fyzikalnich vzorki pudy a vzorki na obsah nitrati v ornici a podornic¢i na pokusnych
lokalitach

Fig. 2 Soil physical samples withdrawal and those for nitrates content in topsoil and subsoil on the
experimental localities
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Graf 3  Porovnani penetracnich odporii v ornici a podornici na lokalite s travnim porostem
ponechaném dlouhodobé ladem, pozemku s viceletym porostem picniny a pozemku
pravidelné zpracovavaném orbou

Fig. 3 Comparison of penetration resistence in topsoil and subsoil on locality with grass cover
on set-aside land, on plots with forage perrenial cover and with regularly cultivated by
ploughingh
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Obr.5  Porovnani obsahu dusiku v ornici a podornici na orné pude s travnim porostem (TTP)

a s viceletou picninou (VLP).

Fig. 5 Comparison of nitrogen content in topsoil and subsoil on arable land with
permanent grass (TTP) and perrenial forage (VLP) covers

Vysledky, presentované v ptispévku, byly ziskany pfi
feseni vyzkumného ziméru MZe CR 0002703101 Vyzkum
novych poznatkti védniho oboru zeméd¢€lské technologie
a technika a aplikace inovaci oboru do zemé&délstvi Ceské
republiky.

Kontakt: Ing. V&clav Mayer, CSc.
prof. Ing. Josef Hiila, CSc.

Ing. Pavel Kovaricek, CSc.
Marcela Vlaskova
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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.



Vliv technickych opati‘eni na isporu energie

jistovani vlivu techniky a zpiisobu jejiho vyuziti na

spotiebu motorové nafty bylo zaméteno na dodrzo-
vani zasad péce o techniku, na vyuzivani technickych moz-
nosti stroji a zafizeni a na zlepSovani jejich konstrukcnich
aprovoznich parametrt.

Aby spotteba motoru odpovidala hodnotdm uvadénym
vyrobcem, musi byt dodrzeno nékolik predpokladd, a to
zejména spravné setizeni palivové soustavy, pouzivani ori-
ginalniho vstfikovaciho potrubi (dodrzeni délky a svétlos-
ti) a dodrzovani vSech pokynti pro udrzbu. Pozornost vy-
zaduje zejména péce o Cistotu paliva a €isténi vzduchu na-
savaného motorem. Tak napf. pfi snizeni prichodu vzdu-
chu vlivem zne¢isténi Cisti¢e vzduchu na 80 az 90 % stoupa
spotieba o 7 az 22 %. To se projevuje zejména u prepliiova-
nych motort.

UdrZovat stroj v dobrém technickém stavu znamena za-
bezpecit jeho kvalitni mazani. Bylo zjisténo, ze 5 az 10 %
poruch strojui a zafizeni je zptisobeno nedokonalym nebo
nespravnym mazanim. Rist mechanickych ztrat zptisobe-
nych zvySovanim tfeni u nespravné nebo nedostateCné
promazanych strojui je pficinou ristu jejich energetické
narocnosti. U slozitéjSich stroji to miize byt az o 10 - 20 %.

Z tepelné bilance vznétového (naftového) motoru vy-
plyva, Ze 1épe vyuzivaji teplo ziskané spalovanim paliva
spotiebu a jsou proto z tohoto hlediska vyhodnéjsi.

Cast efektivniho vykonu motoru se zmaii v pievodech
od motoru na pojezdové Gstroji (hnaci kola, pasy) a vyvo-
dovy htidel, ¢ast pti pfenosu hnaci sily z kol traktoru na
podlozku, po které traktor pojizdi (ztraty prokluzem), Cast
na piekonani jizdnich odporti (valeni, stoupani, odporu
vzduchu), popt. na zrychleni. Uvedené zmarené vykony lze
pozitivng ovlivnit a snizit tim spotiebu paliva.

Vykon zmareny v pievodech ovlivni pravidelnost Gdrz-
by a pouziti pfedepsaného mnozstvi oleji doporucenych
vyrobcem. Mensi mnozstvi oleje v pfevodovych skiinich,
stejn¢ jeho prebytek zpisobuje snizeni mechanické ucin-
nosti ptevodovky o 2 az 5 %, oproti obvyklym 90 az 94 %.

Vykon zmareny prokluzem a piekondnim valivych od-
porii tvoii predevsim pfi vétsich tahovych silach a na po-
vrsich charakterizovanych vyS$im soucinitelem odporu
valeni nejveétsi cast z celkovych ztrat. Snizeni prokluzu a
valivych odport Ize napt. dosahnout pouzitim:

vhodného druhu pneumatik;

pneumatik v dobrém technickém stavu;

vice pohanénych naprav;

dvojité montaze pneumatik (pro malo utuzené pidy,
pfi zvySené vlhkosti pady apod.);

vhodného rozméru a konstrukce pneumatiky (pro
vyssi tahové sily jsou vhodné pneumatiky s vétsi
Sitkou a vétsim primérem);

vyssiho adhezniho zatizeni (pfidavnym zavazim, pre
nosem ¢asti tihy ptfipojeného stroje nebo dopravni
ho prostiedku apod.);
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Effect of technical measures on energy savings

I nvestigation of mechanization effect and its utilization
on motor diesel consumption was focused on mainte-
nance of mechanization care principles, machines and de-
vices technical possibilities utilization and their constructi-
on and operational parameters improvement.

In order to ensure the motor consumption corresponds
with values presented by manufacturer it must be kept some
presumptions in particular the fuel system adjustment, ori-
ginal injection pipeline utilization (length and clearance
keeping) and keeping of all maintenance instructions. The
attention should be paid mainly care for fuel cleanness and
air drawn in by motor cleaning. For example at the air pas-
sing through reduction due to the air cleaner effect to 80 -
90 % the consumption increases by 7 - 22 %. This is displa-
yed in particular for the supercharged motors high-quality
lubrication. It has been found that 5 - 10 % of machines
and devices failures is caused by imperfect of incorrect
lubrication. The mechanical losses growth caused by fricti-
on in incorrectly of insufficiently lubricated machines is a
cause of their high-energy consumption. This figure could
be even 10 - 20 % for more complicated machines.

From the diesel motor balance resulted that the overchar-
ged diesel motors utilized better the heat generated by the
fuel combustion. These motors also show lower specific
consumption and therefore are more suitable from this po-
int of view.

The part of the motor effective performance is wasted
from motor transmission to the driving mechanism (driving
wheels, crawls) and PTO shaft and a part during the driving
power transmission from the tractor wheels to the ground
(slippage losses), a part for the travelling resistance over-
coming (rolling, rising, air resistance) or for acceleration.
The presented wasted performances may be affected posi-
tively and thus the fuel consumption decreasing is possi-
ble.

The performance wasted in transmission system: would
the effect the maintenance regularity and amount of oil spe-
cified by manufacturer. The less amount of oil in the gear
box as well as its surplus causes the transmission mechani-
cal effectiveness reduction by 2 - 5 % in comparison with
the usual 90 up to 94 %.

The performance wasted by slippage and rolling re-
sistance overcoming; particularly at high tractive forces
and surfaces characterized by higher coefficient of rolling
resistance it represents the largest part of total losses. The
slippage and rolling resistance reduction can be reached
by:

Tyre suitable type,

Tyres of good technical status,

More driven axles,

Tyres double mounting (for less compacted soil, at
higher soil moisture etc.),

Tyre suitable size and construction (the broader ty
res with bigger diameter are suitable for higher trac
tive forces),



vhodného tlaku v pneumatikach.

Snizit prokluz traktoru a tim i spotfebu nafty umoziuje
pouziti druhé pohanéné napravy (obr. 1). Pfi pouziti obou
pohanénych naprav se snizi prokluz pti tahové sile 30 kN
(podmitka pfi zabéru pluhu 2,5 m) 0 25 %, coz predstavuje
Usporu nafty 3,7 I/h nebo 2,1 I/ha.

Pouziti dvoumontéze pneumatik na pohanénych napra-
vach ptispivaji ke snizeni prokluzu na malo inosnych pa-
dach. Na obr. 2 je uvedena prokluzova charakteristika pro
traktor s jednoduchou a dvojitou montazi pneumatik na
hnacich kolech. Pti tahové sile 40 kN (stfedni orba, zabér
pluhu 2,5 m) snizeni prokluzu znamena Usporu nafty 2,2 I/h
nebo1,2 I/ha.

Higher adhesive loading (additional weight, transi
tion of weight part of attached machine or transport
means etc.),

Tyre suitable pressure.

To reduce tractor slippage and thus also diesel consump-
tion enables utilization of second driven axle (Fig.1). Using
the two driven axles the slippage is reduced by 25 % at the
tractive force of 30 kN (stubble ploughing, working width
of 2.5 m). This reduction represents the diesel fuel savings
of3.71/hor2.11/ha.

The tyres double mounting on the driven axles contri-
butes to slippage reduction on soil with lower bearing. In
Fig. 2 is illustrated the slippage characteristics for tractor
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Obr. 1

Viiv pouziti obou pohanénych naprav na velikost prokluzu (celkova hmotnost

traktoru 12 000 kg, jizda po strnisti, puda hlinitopiscita, vlhkost pudy 12,5 az 13,6 %)
Fig. 1 Effect of both driven axles utilization of slippage intensity (tractor total weight is

12 000 kg, travel across stubble, loamy soil, soil moisture 12.5 — 13.6 %)
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Obr. 2

Vliv pouZiti dvojité montaze pneumatik na velikost prokluzu (traktor o jmenovitém vykonu

motoru 130 kW, celkové hmotnosti 7500 kg, kultivatorované pole, piida hlinitopiscita,

vlhkost 20 az 22 %)
Fig. 2

Effect of tyres double mounting utilization on slippage intensity (tractor with motor

nominal output 130 kW, total weight 7500 kg, tilled field, loamy soil, moisture 20 - 22 %)
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Obr. 3 Viiv rozmeru pneumatik na velikost prokluzu (traktor o jmenovitéem vykonu motoru 33 kW,
s pohonem zadni napravy, celkova hmotnost 2700 kg, piida tézka jilovita, vihkost 22 %)
Fig. 3 Effect of tyre size on slippage intensity (tractor with motor nominal output 33 kW with
rear axle drive, total weight 2700 kg, heavy clay soil, moisture 22 %)
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Obr. 4 Viiv zmény hmotnosti na velikost prokluzu (traktor o jmenovitém vykonu motoru 33 kW

s pohonem zadni napravy, jizda po kultivatorovaném poli, puda jilovitohlinita, vihkost 22 %)
Fig. 4 Effect of weight change on slippage intensity (tractor with motor nominal output 33 kW

with rear axle drive, travel across tilled field, loamy soil, moisture 22 %)
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Uspory nafty Ize dosahnout i pouzitim $irSich pneuma-
tik a pneumatik o vétSim priméru. Vlivrozméru pneumatik
na prokluz u hnacich kol traktoru je patrny z obr. 3. Pfi taho-
vé sile 12 kN (pfedsetova ptiprava pady, zabér soupravy 3
m) se pouzitim vétSich pneumatik usporti 0,4 I/h nebo 0,2 I/
ha nafty.

Dulezity vliv na trak¢ni vlastnosti energetického pro-
sttedku ma zatizeni hnaci ndpravy. Jak se projevi zvySeni
hmotnosti traktoru a tim i zatizeni hnaci napravy na pribe-
hu prokluzovych kiivek, je patrné z obr. 4. Za stejnych pod-
minek jako v ptedchazejicim piikladu, tj. pri tahové sile 12
kN (ptfedsetova piiprava pudy), se pfi zvySeni hmotnosti
traktoru 0 300 kg, které umozni snizit prokluz o 15 %, dosah-
ne uspor nafty 0 0,6 1/h nebo 0,3 1/ha, a to ptesto, Ze se zvysi
ptikon potiebny na ptekonani jizdnich odportio 1 kW.

V rozmezi tlaku vzduchu v pneumatikach, které stano-
vuje vyrobce, je vhodné pro praci na poli snizit tlak na
spodni hranici. Snizenim tlaku v pneumatice se zvetsi styc-
na plocha pneumatiky s ptidou, zmensi se mérny tlak a zlepsi
se jeji trakeni vlastnosti. To se projevi ve zmenseném pro-

kluzu kol (obr. 5).
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with tyres single and double mounting on the driven axles.
At the tractive force of 40 kN (medium ploughing, plough
working width of 2,5 m) the slippage reduction means the
diesel savings of 2.2 I/h or 1.2 I/ha.

Thebroader tyres utilization and those with bigger dia-
meter enables to reach the diesel savings. The tyres size
effect on the driving wheels slippage is shown in Fig. 3. At
the tractive force of 12 kN (pre-seeding wheels soil tillage,
set working width of 3 m) is possible to save 0.4 1/h or 0.2 1/
ha diesel, respectively.

An important effect on the energy means tractive pro-
perties has the driving axle loading. In figure 4 is illustrated
how the tractor higher weight and thus also the driving axle
loading influences the slippage curves course. Under the
same conditions as in the previous case, i.e. at the tractive
force of 12 kN (soil pre-seeding tillage) the tractor increa-
sed weight by 300 kg enabling to reduce the slippage by 15
%, the diesel savings represents 0.6 I/h or 0.3 I/ha despite
the input increasing necessary for the travel resistance
overcoming by 1 kW.
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Obr. 5 Vliv tlaku v pneumatikach hnacich kol na velikost prokluzu (traktor o jmenovitém vykonu
motoru 47 kW, s pohonem zadni napravy, strnisté jilovitohlinita puda, vihkost 29 %,
pouZité pneumatiky na hnacich kolech 13,6-38)

Fig. 5

Effect of driving wheels tyres pressure on slippage intensity (tractor with motor nominal

output 47 kW with rear axle drive, stubble loamy soil, moisture 29 %, tyres used on

driving wheels 13,6 - 38)

Naopak pfi jizdé na pevnych vozovkach je mozno dopo-
rucit vyssi husténi pneumatik. Tim se snizi valivé odpory
pneumatiky i jeji opotiebeni.

Tato skutecnost se odrazila ve vyrobé zafizeni umoznu-
jici ménit tlak vzduchu v pneumatikach za jizdy a vyhovét
tak podminkam jizdy v terénui nasilnici.

Snizeni prokluzu hnacich pneumatik umoziuje pouziti
radialnich pneumatik, jak dokazuji prokluzové charakte-
ristiky traktoru Zetor 106 41 Fortera (obr.6), vybaveného
diagonalnimi pneumatikami 14,9-24 TZ 19 vpiedu a 18,4-38
TZ 19 vzadu nebo radialnimi pneumatikami 14,9R 24 TZR 2
vpredua 18,4 R 38 TZR 2 vzadu. Ptiznivy vliv pouziti radial-
nich pneumatik na spotiebu doklada obr. 7.
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Within the range of the air pressure in tyres specified
by manufacturer it is suitable for the field work to reduce
pressure to the bottom limit. Through the tyre pressure
reduction the tyre contact area with soil is extended, the
specific pressure is lower and the tyre tractive characteris-
tics are improved. This will be displayed in the reduced
wheel slippage (Fig. 5).

In the contrary, for the travel on consolidated roads the
higher tyres pressure is recommended. This allows to de-
crease the tyre rolling resistance and its wearing, too.

This fact is reflected in production of device allowing to
change the air pressure in tyres during travel and therefore
to meet the travelling conditions either in terrain or road.
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Obr. 6 Prokluzova charakteristika traktoru Zetor 106 41 Forterra pri pouziti diagonalnich
a radialnich pneumatik Barum

Fig. 6 Slippage characteristics of tractor Zetor 106 41 Forterra with utilization of diagonal
and radial tyres Barum
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Obr. 7 Zavislost hodinové spotieby nafty traktoru Zetor 106 41 Forterra na tahové sile pri
pouZziti radialnich a diagonalnich pneumatik Barum

Fig. 7 Dependence of diesel hourly consumption of tractor Zetor 106 41 Forterra on tractive force
with utilization of radial and diagonal tyres Barum
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Vétsina traktord, které se v soucasné dobe vyrabéji, svym
konstrukénim fesenim a technickym vybavenim umoziuje
uzivatelim snizovat spotfebu nafty v pracovnich a doprav-
nich operacich vyroby zemédélskych produktt. Vyuzitim
technickych moznosti novych traktorti se mohou snizit
naklady na spotfebovanou motorovou naftu az o 20 %.

Zvysovanim ucinnosti vyuziti tepla ptfivedeného
v palivu do motoru dosahuji motory traktort nizké mérné
spotieby nafty. To umoziuje zejména: prepliovani motord,
pouziti chladi¢ti nasavaného vzduchu, viceventilova tech-
nika (tfi az Ctyri ventily), zvySovani vstfikovacich tlakl a
rovnomeérnosti vstiikovani paliva, elektronicky fizena vstri-
kovaci ¢erpadla, apod.

Velky vyznam pro snizovéani spotfeby maji i nové kon-
strukce pievodovek. Predevsim pievodovky s plynulou
zménou rychlosti umoznuji pracovat motoru v optimalnim
rezimu. Podobn¢ pfizniveé plisobi na spotiebu i pfevodov-
ky, u kterych jsou fazeny pievodové stupné pod zatizenim
v celém rozsahu a pievodovky s vicestupnovym nasobi-
¢em toc¢ivého momentu. Pozitivni vliv novych pfevodovek
na spotfebu zvySuji jesté rizné automatizované fidici sys-
témy (automatické zapinani uzaverky diferencialu pti dosa-
Zeni nastavené hodnoty prokluzu).

Pro dopravni operace jsou vyhodné pievodovky umoz-
fiujici dosazeni nejvyssi provozni rychlosti pii nizsich otac-
kach motoru nezZ jsou jmenovité. Nejvyssi pracovni rych-
lost se obvykle dosahuje pfi 1 800 a 1 900 ot./min a motor
tak pracuje v oblasti kdy dosahuje nizkych hodnot mérné
spotieby.

Elektrohydraulické oviadani tiibodového zavésu umoz-
fiuje snizit prokluz hnacich kol a zlepsit tak tahové vlast-
nosti traktoru. To se projevi pfedevs§im u energeticky na-
ro¢nych operacich snizenim spotieby. Napi. u orby je moz-
né pouzitim regulacni hydrauliky snizit spotiebu o 15
az 37%.

Snizit spotfebu nafty lze i pouzitim nové progresivni
techniky. Napt. samojizdné aplikatory hnojiv, vybavené
nizkotlakymi, Sirokoprofilovymi pneumatikami, které maji
nizky mérny tlak na pidu a nizsi odpor valeni na mekké
podlozce, snizuji spotiebu nafty vynalozenou na vlastni
aplikaci oproti traktorovym aplikacnim soupravam o 22 az
45 %.

Samojizdné sklizece okopanin se zasobniky sklizenych
produktt, Casto také vybavené nizkotlakymi pneumatika-
mi, umoziuji oddéleni silni¢ni a polni dopravy.

Vyznamnou roli mohou hrat ve spotieb& energie nové
materialy pouZité p¥i vyrobé pracovnich organu, jako je
tomu napt. u pluhd, kde pouziti ¢epeli z kvalitnich, tepelné
zpracovanych materialti snizuje jejich opotiebeni, a tim i
narust tahoveé sily.

Spotiebu energie vyrazné ovlivituje také stav pracov-
nich organti u zemédelskych strojii. Napt. méteni vlivu otu-
peni ostfi nozi zaciho stroje Claas Disco 3050 v soupraveé
s traktorem Zetor 121 11 pfi seceni lucni travy prokazaly
zvyseni spotieby u otupenych nozit az 0 22 % (obr. 8).
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The driving tyres slippage reduction allows to use the
radial tyres as proved by the slippage characteristics of
tractor Zetor 106 41 Fortera (Fig.6) equipped by the front
diagonal tyres 14,9-24 TZ 19 and rear diagonal tyres 18,4-38
TZ 19 or by the front radial tyres14,9 R 24 TZR 2 and rear
18,4 R38 TZR 2. The favourable effect of the radial tyreson
the fuel consumption is shown in Fig. 7.

The most of tractors currently produced allows to users
to reduce the diesel consumption in the working and trans-
port operations of agricultural products production throu-
gh their construction design and technical equipment. With
utilization of new tractors technical possibilities the costs
for consumed motor diesel can be reduced up to by 20 %.

Through effectiveness increasing of fuel heat utilization
supplied to motor the tractor motors reach low specific
diesel consumption. This enables mainly: motors overchar-
ging, utilization of in tale air coolers, multi-value systems (3
—5values), injection pressure and fuel injection regularly
increasing, electronically controlled injector pumps etc.

Also the gear box new design has a significant impact on
the fuel consumption decreasing. Mainly the gearbox with
continuous speed change allows the motor can work in the
optimal regime. Similarly the gear box with gear shifting
under the loading within the whole range and those with
the torque multistage multiplier have a favourable effect on
the fuel consumption. The positive effect of the new gear
box on the fuel consumption increased also various auto-
mated control systems (automated switching of differential
closure at the adjusted slippage value achievement).

For the transport operation is suitable the gear box al-
lowing to reach the highest operational speed at the lower
motor revolutions as the nominal ones. The highest wor-
king speed is usually reached at 1 800 and 1 900 rev/min
and the motor operates in the range of specific consumpti-
on low values.

Electro-hydraulic control of the three-point suspension
enables to reduce the driving wheels slippage and to im-
prove the tractor tractive characteristics. This is displayed
mainly in the heavy-duty operations through the fuel con-
sumption decrease. For example, in the ploughing is possi-
ble to reduce consumption byl15 - 37 % using the regula-
ting hydraulic.

The diesel consumption can also be reached by utilizati-
on of new progressive mechanization. For example the
fertilizers self-propelled applicators equipped with low
pressure, wide profile tyres having a low specific pressure
on soil and rolling resistance on a soft ground have redu-
ced the diesel consumption spent on proper application by
22 - 45 % as compared with the tractor application sets.

The self-propelled harvesters of roots crops with hop-
pers for harvested products other equipped by the low-
pressure tyres allow to separate-off the road and field trans-
port.

A significant role can also play new materials used in
the working organ production as the energy consumption
regards, for example ploughs with blades made from a high-
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Obr. 8 Vliv otupeni nozit na mérnou spotiebu nafty pri seceni lucni travy soupravou traktoru
Zetor 121 11 a Zaciho stroje Claas Disco 3050

Fig. 8 Effect of knives blunting on diesel specific consumption in meadow grass mowing by
the set tractor Zetor 121 11 and mower Claas Disco 3050

Udaje prezentované v tomto piispévku byly ziskany
v ramci feseni projektu QF 4080 Vyvoj energeticky méné
naroc¢nych technologii rostlinné vyroby.

Kontakt: Ing. Otakar Syrovy, CSc.
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quality thermally processed materials reducing their wear
and thus the tractive force growth.

The energy consumption is strongly influenced by the
status of working organs of agricultural machines. For exam-
ple, measuring of the knives cutting edge blunting of the
mower Claas Disco 3050 in a set with tractor Zetor 121 11
has proved the consumption increasing in the operation
with the blunted knives up to 22 % (Fig. 8). This measure-
ment was carried-out for the meadow grass mowing.

The results presented in the contribution were obtained
in the framework of the research project QF4080 Develop-
ment of crop production technologies with less energy
consumption.



Hodnoceni technologickych systéma pro
sklizeni a skladovani picnin

H odnoceni technologickych systému sklizn€ picnin
s naslednym uskladnénim posuzovalo jednotlivé
systémy z hlediska jednotkovych nakladd a spotieby po-
honnych hmot. Tim se ziska srovnatelna hodnota nakladi
na 1 tunu sklizené a uskladnéné picniny pfi riznych pra-
covnich operacich. Pracovni operace pfti sklizni, dopravé a
skladovani zavadlych picnin jsou zndzornény na schématu
(obr. 1).

Z grafického zpracovani (obr. 2) zavislosti jednotkovych
primych nakladd na sklizen, dopravu a skladovani zavad-
Iych picnin do Zlabového sila jedné tuny materialu na pie-
pravni vzdalenosti vyplyva, ze do prepravni vzdalenosti
2,5 km je nejvhodnéjs$im skliziiovym prostfedkem senazni
sbéraci naves. Nad tuto vzdalenost do piepravni vzdale-
nosti 8,1 km je vhodna samojizdna sbéraci fezacka a nasle-
duje lis na velké valcové baliky do 14,8 km. Lisy na velké
hranolové baliky najdou uplatnéni az pti vzdalenosti nad
15km.

Evaluation of technological systems for forage
crops harvest and storage

valuation of technological systems for harvest of

forage crops with consequent storage has assessed
individual results referred to unit costs and fuel consump-
tion. This enables to obtain comparable costs level per 1
ton of harvested and stored forage crop in various working
operations. The working operations in harvest, transport
and storage of welted forage crops are illustrated in the
schemein Fig. 1.

From graphical displaying (Fig. 2) of dependence of unit
direct costs for harvest, transport and storage of welted
forage crops in trough silo in amount of 1 ton on transport
distance resulted that to the distance of 2.5 km is the most
suitable harvesting machine is the haylage pick-up semi-
trailer. The distance between 2.5 km and 8.1 km it is the
suitable self-propelled pick-up cutter followed by the press
for big round bales to distance of 14.8 km. The presses for
big square bales can be applied in distance above 15 km.
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Na dalSim obrazku 3 je zpracovana obdobna zavislost,
ale zavadlé picniny jsou skladovany do vaku.

In the following Fig. 3 isillustrated the similar dependen-
ce but the welted forage crops are stored in bag.
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Obr. 3 Zavislost jednotkovych primych nadkladii na sklizen, dopravu a skladovani zavadlych picnin
(sbéracimi navesy a rezackami do vaku) na prepravni vzdalenosti

Fig. 3 Dependence of unit direct costs on welted forage crops harvest, transport and storage
(by pick-up semi-trailers and cutters to bag) on transport distance

Zmeéna skladovaciho prostoru, tj. silazniho vaku, ovliv-
fiuje vyraznéji pouze linku se sbéraci fezackou. Nejvhod-
né&jsim sklizovym strojem je opét sbéraci naveés do pre-
pravni vzdalenosti 2,3 km, nésleduje sbéraci fezacka do 10,5
km, lis na velké valcové baliky do 14,8 km a od této vzdale-
nosti je vyhodné vyuzit listi na velké hranolové baliky.

Pro hodnoceni skliznovych linek picnin je vyznamna
meérna spotieba nafty na 1 tunu sklizeného materialu. Na
obr. 4 a 5 jsou znazornény mérné spotieby na sklizen, do-
pravu a skladovani zavadlych picnin do zlabu a do silazni-
ho vaku v zavislosti na ptepravni vzdalenosti.

Z hodnocenych linek sklizné zavadlych picnin a sklado-
vani do Zlabu na zaklad¢ zavislosti mérné spotieby na pie-
pravni vzdalenosti ma nejnizsi spotiebu sbéraci navés do
vzdalenosti 1,9 km a pak lis na hranolové baliky do 12 km a
nasleduje fezacka . Nejvyssi spotiebu ma linka pouzivajici
lis na valcové baliky (obr. 4). Pti skladovani zavadlych pic-
nin do vaku (obr. 5) mé nejnizs§i mérnou spotiebu sberaci
naveés do 4,9 km, nasleduje sbéraci fezacka.
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The storage space change, i.e. the silage bag, influences
more significantly only the line with pick-up cutter. The
most suitable harvesting machine again is the pick-up semi-
trailer to the transport distance of 2.3 km followed by pick-
up cutter to 10.5 km, press for big round bales to 14.8 km.
Above the latter distance the presses for big square bales
utilization is suitable.

To evaluate the forage crops harvest lines the specific
diesel consumption per 1 ton of harvested material is signi-
ficant. In Fig.4 and 5 are shown the specific consumptions
for harvest, transport and storage of melted forage crops in
trough and silage bag depending on the transport distan-
ce.

The evaluation of the lines utilized for melted forage crops
harvest and their storage in the trough the lowest con-
sumption has proved the pick-up semi-trailer to distance of
1.9 km followed by the press for the square bales to 12.0 km
and the cutter as the specific consumption dependence on
transport distance regards. Contrary, the highest consump-
tion has proved the line using the round bale press. With
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Fig. 7 Dependence of unit direct costs for harvest, transport and storage of dried forage crops in
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Vyznamnou slozkou krmné davky je seno. Skliziiova,
dopravni a skladovaci linka je zobrazena na nasledujicim
schématu (obr. 6 ). Zavislost jednotkovych primych nakla-
di na sklizen, dopravu a skladovani suchych picnin do
skladu na piepravni vzdalenosti je uvedena na obr. 7.

Sbéraci naveésy v porovnani se skliziiovymi linkami re-
prezentované lisy na velké hranolové a valcové baliky jsou
vhodné do vzdalenosti 3,7 km, pficemz linka na hranolové
baliky ma nizsi naklady na 1 tunu vzhledem k lisim na
velké valcové baliky.

Pfi porovnani mérné spotieby na sklizen, dopravu a skla-
dovani suchych picnin do skladu v zavislosti na piepravni
vzdalenosti je z nasledujiciho obrazku 8, ziejma nejnizsi spo-
tieba u sbéracich navést oproti lisim na valcové a hrano-
lové baliky.

Prezentované idaje 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.

Lt
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storage of the melted forage crops to the bag the lowest
specific consumption has proved the pick-up semi-trailer
to the transport distance of 4.9 km followed by the pick-up
cutter.

An important component of the feet dose is hay. The
harvest, transport and storage lines are displayed in the
following scheme (Fig.6). The unit direct cost dependence
on harvest, transport and storage of dried forage crops on
the transport distance is shown in Fig.7.

The pick-up semi-trailers are suitable to the distance of
3.7 km as compared with the harvest lines represented by
the presses for big square and round bales, while the line
for the square bales has lower costs per 1 ton when compa-
red with those for big round bales.

Comparison of specific consumption for harvest, trans-
port and storage of dried forage crops in storage hall in
dependence on the transport distance is evident (Fig.8) the
lowest consumption of the pick-up semi-trailers as compa-
red with the presses for round and square bales, respecti-
vely.

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.



Vyzkum lokalni aplikace mineralnich hnojivu
brambor

ro polni provozni zkousky lokalni aplikace tuhych a

kapalnych hnojiv a zalozeni pokusnych ploch bylo v
roce 2007 zajisténo pracovisté v bramborafské vyrobni ob-
lasti na spolupracujicim zemédélském podniku ZD Vysoci-
na Zeliv a byla provedena méfeni i pfi péstovani brambor
v ranobramborai'ské oblasti. Polné-laboratorni zkousky byly
zajistény spoluiesitelem ve VUB Havli¢kiv Brod, s.r.0. na
pokusné stanici Valecov. Pro lokalni hnojeni pevnymi hno-
jivy byla na zalozenych pokusech pouzivana vlastni tech-
nika i hnojiva spolupracujicich zemédélskych podnikt. Pro
aplikaci kapalnych hnojiv na pokusnych stanovistich Ze-
liv a Valecov byly pouzity funkéni modely zatizeni pro apli-
kaci KPH podle navrhit VUZT, v.v.i., Praha. (obr. 1).

Obr. 1

Research in mineral fertilizers local application
for potatoes

or the field operational tests of solid and liquid ferti

lizers local application and experimental plots esta-
blishing the working place in the potato production region
was provided in 2007. It regards the cooperating agricultu-
ral enterprise ZD Vyso&ina Zeliv where the measurements
were carried-out also for potato growing in the early-pota-
to field. The field-laboratory tests were provided by the
cooperator in the Research Potato Institute Havlickiv Brod.
Ltd. at the experimental plant Vale¢ov. For solid fertilizers
local application the own mechanization and fertilizers of
cooperating enterprises were used in the established expe-
riments. For liquid fertilizers application at the experimental
sites Zeliv and Vale¢ov where used the function models of
equipment for KPH application according to the RIAEng,
p.r.i. Prague proposals (Fig. 1).

Funkcni model podle navrhu VUZT, v.v.i., Praha pii lokdlnim piihnojeni aplikact kapalnych

mineralnich hnojiv (KPH) béhem rané vegetace brambor

Fig. 1

Function model according to RIAENng, p.r.i. Prague proposal in local after fertilization trough

liquid mineral fertilizers (KPH) application during the potatoes early vegetation

Vysledky ovérovani lokalni aplikace tuhych a kapalnych
dusikatych hnojiv v provoznich podminkéach

Provozni ovétrovani lokalniho pfihnojeni tuhym dusika-
tym hnojivem bylo provedeno hnojivem NPK (15 %, 15 %,
15 %) a hnojivem ALZON (46 % N) ve srovnatelnych dav-
kach dusiku (55 - 60 kgN.ha) a probihalo v bramboratské
oblasti na pokusném pozemku v ZD Vyso¢ina Zeliv. Po-
kusné varianty o rozloze 0,375 ha byly zahonové nakypie-
ny a piipraveny k sazeni soupravou ryhovace zahont Ree-
kie a soupravou separatoru zahond Reekie-Reliance s trak-
torem Zetor Z210540. K sazeni na pokusu byl pouzit dvou-
radkovy saze¢ Grimme GL 32B s aplikatorem na lokalni apli-
kaci tuhych hnojiv v soupravée s traktorem John Deere JD
6910. Pokusna plocha i kontrolni useky (Ctyti zahony nepfi-
hnojené jako kontrolni) byly pfesné zaméieny a byl zjistén
vynos brambor odbérem vzorkd z 1 m? na téech mistech
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Results of solid and liquid nitrogenous fertilizers verifi-
cation under operational conditions

The operational verification of local after-fertilization
by solid nitrogenous fertilizer was conducted with NPK
fertilizer (15 %, 15 %, 15 %) and fertilizer ALZON (46 % N) in
comparable nitrogen portions (55 — 60 kg.N.ha') and was
realized in the potato region at the experimental plot in ZD
Vysoéina Zeliv. The experimental variants in area of 0,375
ha were tilled and prepared for plating through the bed
groover Reekie and by set of bed separators Reekie — Reli-
ance with tractor Zetor Z 10540. For planting the 2-row
planter Grimme GL 32 B with solid fertilizers local applicator
in set with tractor John Deere JD 6910 was used. The expe-
rimental area and control sections (four control not fertili-
zed beds) were borne accurately and potatoes yield was
found by samples withdrawal from 1 m? at three points of



délky zahonti u jednotlivych variant pted vlastni sklizni. Pfi
vlastni sklizni byl potom zjistén na mostové vaze celkovy
skutecny vynos brambor na kazdé variant¢ hnojeni a kon-
trole. Ze vzorki bylo laboratorné vyhodnoceno velikostni
spektrum brambor na jednotlivych variantdch hnojeni a
kontrolni varianté. Vysledky porovnani velikostniho sloze-
ni brambor (obr. 2a 3).

the bed length in particular variant before the own harvest
during the own harvest then the total real potatoes yield
was found for each variant of fertilization and control. From
the samples the size spectrum of potatoes was evaluated in
particular fertilization variants and checking variant (Fig. 2
and 3).

Porovnani velikostniho spektra hliz
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Obr. 2

Fig. 2

Velikostni spektrum hliz brambor z odebranych vzorkit na pokusech v bramborarské
vyrobni oblasti

Size spectrum of potato tubers from withdrawal samples from experiments in potatoes
production region
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Fig. 3

Odhad vynosu a skutecny vynos hliz brambor podle varianty prihnojeni
Estimation of yields and real potato tubers yield according to after-fertilization variant
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Provozni ovétrovani lokalniho ptihnojeni kapalnym dusi-
katym hnojivem béhem sazeni bylo zaloZeno ve ttech vari-
antach hnojivem DAM 390, hnojivem DAM se stabilizato-
rem dusiku PIADIN a tekutym hnojivem ALZON (28 % N) a
probihalo na pokusné lokalité v bramboraiské vyrobni ob-
lasti v ekvivalentnich davkach dusiku (55 — 60 kgN.ha'?).
Varianta ptihnojeni béhem vegetace se provedla na jedné
kontrolni varianté pti sdzeni brambor na neptihnojené plo-
Se (obr. 2 a 3). Pred zalozenim pokusd, tj. pfed sazenim,
béhem vegetace a po sklizni byly prubézné odebirany pad-
ni vzorky z ornice a podornic¢i na stanoveni obsahu nitra-
tového a amonného dusiku v padé. Analyzy odebranych
vzorkl pud a vyhodnoceni ziskanych hodnot byly prova-
dény spoluiesiteli projektu. Obdobné byly odebirany ptid-
poloprovoznich pokust.

V ranobramborarském zemédé€lském podniku byla pro-
vedena méfeni pti pfipravé pudy a sazeni brambor
s pfihnojenim tuhym hnojivem. Pfiprava pudy k sazeni zde
byla provadéna dodavatelsky zahonovym zptisobem sou-
pravou pro odkamenéni sestavenou ze Ctyfradli¢né-
ho ryhovace Scan Stone — Skotsko a separatoru hrud a
kament Reekie. Pro sdzeni s prihnojenim tuhym hnojivem
byl pouzit Sestifadkovy saze¢ Underhaug - Norsko
s aplikatorem pevnych hnojiv a zafizenim pro postiik sad-
by proti kofenomorce. Vysledky odbéra pidnich vzork,
laboratornich rozbori a jejich vyhodnoceni na obsah nitra-
tového dusiku v pudé jsou znadzornény na grafu (obr. 4).

The operational verification of local after-fertilization
by liquid nitrogenous fertilizer during plants process was
based in the three variants by the fertilizer DAM 390, DAM
with nitrogen stabilizer PIADIN and liquid fertilizer ALZON
(28 % N) and was performed at the experimental locality in
the potato production region in the nitrogen equivalent
portions (55— 60 kg.N.ha?). The variant with after-fertiliza-
tion during vegetation was realized in one checking variant
during potatoes planting on the not-fertilized surface. Be-
fore the experiments establishing, i.e. before planting, du-
ring vegetation and after harvest the samples from topsoil
and subsoil were withdrawal to determine the nitrate and
ammonia nitrogen contact in soil. The soil samples analy-
sis and obtained values assessment was performed by the
project cooperators. Similarly were taken-off the soil sam-
ples in other field sites of nutrition and half-operational
experiments.

In the agricultural enterprise specialized to the early-
potatoes processes the measurements were carried-out
during soil cultivation and potatoes planting with solid fer-
tilizer after-fertilization. The soil preparation to planting was
there conducted in delivery method through the bed pro-
cedure with set for stone separation arranged with the 4-
blade groover Scan Stone-Scotland and clods and stones
separator Reekie. For planting with the solid fertilizer after-
fertilization the 6-row planter Underhaug — Norway was
utilized together with solid fertilizers applicator and equip-
ment for seed stock spraying against the root diseases.
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Obr. 4  Prubéh obsahu nitratového dustku v pudé pri péstovani brambor v ranobramborarské

vyrobni oblasti

Fig. 4 Course of nitrate nitrogen in soil during potatoes planting in the early-potato

production region
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Z vyhodnoceni obsahu nitratl v pidé na stanovisti
v ranobramboraiské oblasti vyplyva, Ze nejvyssi obsahy
amonného a nitratového dusiku v pid¢ byly ihned po sa-
zeni brambor. Vysoky obsah nitrati (celkem 230 kgN.ha™') v
podornici signalizoval jeho mozny tinik do spodnich vod.
Obsah nitratd v ornici byl také vysoky (celkem 212
kgN.ha') a v ptipadé ptivalovych destd by proto bylo vel-
ké riziko vyplaveni nitratd i do povrchovych vod. Dalsi
postup odpovidal odbéru zivin béhem vegetace a pribéhu
prihnojeni béhem vegetace. Z grafu na (obr. 4) jsou viditel-
né i vyssi zbytky nitratového dusiku 58 - 72 kgN.ha'
v podornici po ukonceni vegetace a sklizni. Vysledky svéd¢i
0 moznosti vétsich tispor hnojiva a dulezitosti rovnomer-
néjsiho rozlozeni dodavky Zivin jak pii sdzeni, tak i v prubchu
vegetace.

Vysledky, prezentované v ptispévku, byly ziskany pfi
feSeni vyzkumného projektu NAZV MZe QF4081 Inovace
systému hnojeni brambor lokalni aplikaci mineralnich hno-
jiv se zfetelem na ochranu zivotniho prostredi.

Kontakt: Ing. V&clav Mayer, CSc.
Ing. Daniel Vechar
LibuSe Pastorkova

Lt

56

From the nitrates content in soil evaluation at the site in
the early-potato region resulted that the highest contents
of ammonia and nitrate nitrogen in soil were found immedi-
ately after the potatoes planting. The nitrates high content
(in total 230 kg.N.ha?) in the subsoil has signalized its possi-
ble leakage into the underground water. The nitrates con-
tent in topsoil was high, too (in total 212 kg.N.ha*) and in
case of the rainstorm it would it would be there a high risk
of nitrates ringing even to the surface water. Other proce-
dure was in compliance with the nutrients withdrawal du-
ring vegetation and after-fertilization during vegetation.
From grape in Fig. 4 are visible also higher residua of nitrate
nitrogen 58 — 72 kg.N.ha™ in subsoil after the vegetation
finishing and harvest. The results have proved the possi-
bility of fertilizer higher savings and about importance of
more regular nutritions portion distribution during plan-
ting and also within the vegetation period.

Results presented in the contribution were obtained du-
ring solution of the research project NAZV MZe QF 4081
“Innovation of potatoes fertilization system by local appli-
cation of mineral fertilizers with regard to environment pro-
tection”.



Hodnoceni vnitini kvality hliz odrid brambor

hlediska soucasné potieby neustalého zvySovani

vality zemé&délskych produkti véetné konzumnich
brambor byly provadény testy vnitini kvality ¢tyf riznych
odrid brambor pfi mechanickém zatézovani. Vychazelo se
ze skuteénosti, ze hlizy brambor vzhledem k jejich vysoké-
mu obsahu vody (75 - 80 %) jsou obzvlasté citlivé na me-
chanické poSkozeni, které se projevuje jak na slupce, tak i
v korové vrstvé a uvnitt duzniny. Hlavnimi pti¢inami téch-
to vnitinich poskozeni jsou vysokd mechanicka zatizeni hliz,
jednak jiz pfi sklizni i pfi jejich poskliziiové Giprave.

Cilem méfeni bylo porovnani odolnosti ¢ty riznych od-
rud hliz vii¢i riznému stupni mechanického zatizeni. Hod-
noceni se provadélo méfenim barevnych zmén tmavnuti
duzniny na fezu vzorku znazornéném naobr. 1 v pocitacovém
programu KABI pro analyzu obrazu. Byly pouzity odrudy
Asterix, Dita, Rosara a Saturna (tab. 1) a bylo definovano
jejich mechanické zatizeni na simulatoru pohybu VUZT,
v.v.i., Praha. Pro kazdé méfeni jednotlivé odridy byly pou-
zity 3 vzorky po 10-ti kusech hliz ve tfech opakovanich a, b,
c. Velikost silového zatizeni byla pii frekvencich 50, 60 a 65
Hz (tab. 2) ovladana elektromagnetickym ménicem frekven-
ce pohonu simulatoru. VVzorky byly skladovany dva dny za
presné definovanych podminek, viz. tab. 3.

Z naméfenych vysledkil na grafu obr. 2 nebyl zjistén
predpokladany rostouci trend vlivu mechanické zatéze hliz
nanarist barevnych zmén, tj. na vnitini poskozeni duzniny
prirtzném stupni zatéze a doby trvani zatizeni u jednotli-
vych odrid. U odridy Saturna zanechalo zatizeni pii 60 Hz
daleko vétsi znamky poskozeni, coz vybocuje z predpokla-
daného trendu odpovidajicimu zatézi. Na odrudé Rosara
zanechalo poskozovani pfi 60 Hz oproti 50 Hz a 65 Hz
nejmensi znamky poskozeni. Jako nejméné odolna se proje-
vila odriida Asterix, dale Saturna a nejodolnéjsi odrida Dit-
taa Rosara.

Tubers internal duality evaluation for different
potato varieties

From aspect of present demand for continual increa
sing of agricultural products quality including mar-
ket potatoes the tests were conducted focused to the inter-
nal quality of four different potato varieties at mechanical
loading. These experiments were based on the fact that
potato tubers are special sensitive to mechanical injury due
to their water high content (75 — 80 %). Thisinjury is being
found on the peel but also in the sub-peel layer and inside
the flesh. The main cause of these internal injuries is a high
mechanical loading of tubers during harvest and after-har-
vest treatment.

The aim of the measurements was to compare four diff-
erent tubers varieties with different degree of mechanical
loading. The evaluation was carried-out by measuring of
colour changes of flesh darkening on sample cut as pre-
sented in Fig.1 in the computer program KABI for picture
analysis. For the experiment the varieties Asterix, Dita, Ro-
sara and Saturna (Tab. 1) were used and their mechanical
loading was defined on the motion simulator of the
RIAERNg, p.r.i. Prague. For each measuring of particular va-
riety the three samples were used with 10 tubers per sample
in three repetitions a, b, ¢. The power loading intensity was
controlled at frequency of 50,60 and 65 Hz (Tab. 2) by the
electromagnetic transducer of simulator drive. The sam-
ples were shored within two days under precise defined
conditions (see Tab. 3).

From the measured results in graph (Fig. 2) has not
been found the assumed growing trend of tubers mechani-
cal loading effect on colour changes, i.e. on flesh internal
injury at different loading degree and its duration for parti-
cular variety. For the variety Saturna the loading at 60 Hz
caused much more injury symptoms and this deviates from
the assumed trend corresponding with the loading. The

Tab. 1 Meévené odridy brambor — viastnosti
Tab. 1 Measured potato varieties - properties
Nazev odridy | Typ odrady Tvar hlizy Varny typ
Variety Type of variety Tuber form Boiling type
Asterix polopozdni, pozdni | VO velky ovalny | BC
half-late, late BO big oval
Ditta Polorana DO dlouze ovalny | AB
Half-early LO long oval
Rosara velmi rana KO kratce ovalny | BA
very early SO short oval
Saturna polopozdni, pozdni | kratce ovalny specialni lupinky
half-late, late short oval special chips
Velikostni tftida méfenych hliz: 30 — 50 mm
Size class of measured tubers: 30 — 50 mm
Velikost vzorku: 10 hliz o celkové hmotnosti 1.2 — 1.5 kg
Sample size: 10 tubers of total weight 1.2 — 1.5 kg




Podminky mechanického zatézovani a skladovani byly variety Rosara has displayed the least injury symptoms at
pro viechny vzorky odriid brambor shodné, jak je uvedeno 60 Hz in contrary to 50 Hz and 65 Hz. The variety Asterix
v nasledujicich tabulkach: has proved its least resistance followed by variety Saturna.

Tab. 2 Podminky méreni — stupen zatizeni
Tab. 2 Measurement conditions — degree of loading

Stupen zatizeni pfi nastaveni frekvence menice

Degree of loading as transducer frequency set-up

50Hz ...... F max 120 N, F stf/ medium27 N

60Hz ...... F max 150 N, F stf/ medium 33 N

65Hz ...... F max 160 N, F stf /medium35 N

Pocet variant / opakovani: 50Hz, 60Hz, 65Hz / 3 opakovani
Variants number/ repetition: 50Hz, 60Hz, 65Hz / 3 repetition
Velikost vzorku: 10 hliz o celkové hmotnosti 1,2 — 1,5 kg
Sample size: 10 tubers of total weight 1.2 — 1.5 kg

Tab. 3 ZatiZeni vzorkii brambor na zafizeni pro mechanické zatizeni (simuldtor pohybu VUZT, v.v.i.,
Praha)
Tab. 3 Potato samples loading in equipment for mechanical loading (motion simulator, RIAENng
pr.i., Prague)
3 vzorky po 10 ks brambor pro variantu / 3 samples a 10tubers for variant

Nastavovana frekvence ménice frekvence pii varianté

Transducer set-up frequency Frequency at variant 50Hz, 60Hz, 65Hz.
Doba zatéZovani, poskozovani / Loading time, injury T=120s

Cas dob&hu / Lag time Td=11s

Teplota vzorku / Sample temperature 15°C

Doba skladovani vzorku / Sample storage time 48 hod /hours
Teplota pii skladovani vzorku / Sample storage temperature 35°C

V!hkost _Vz_duchu pti skladovani vzorku 85%

Air humidity at sample storage

Obr. 1  Priklad naskenovaného snimku Fezu hlizou brambory pro vyhodnocovani poskozeni
hliz brambor stupném cernani (Sednuti duzniny) v pocitacovém programu Kabi

Fig. 1 Example of scanned picture of potato tuber cut for their injury evaluation through the
blackening degree (flash greying) in the computer program KABI
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Obr. 2 Vysledky hodnoceni vnitiniho poskozeni hliz brambor jednotlivych odrid viivem

mechanického zatéZovani

Fig. 2 Results of potato tubers internal injury caused by mechanical loading for particular

varieties

Vysledky a idaje uvedené v tomto prispévku byly ziska-
ny prifeSeni vyzkumného zaméru MZE00027031 Vyzkum
novych poznatkt védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zemé&délstvi Ceské

republiky.

Kontakt: Ing. Daniel Vejchar
Ing. Véclav Mayer, CSc.
Libuse Pastorkova
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The most resistant against the mechanical loading are vari-
eties Ditta and Rosara.

The mechanical loading and storage conditions were iden-
tical for all samples of potato varieties as presented in the
following tables:

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.



Ztraty na vnéjsi kvalité pii manipulaci se zrnem
I\/I anipulace se zrnem je obecné zdrojem velkého me
chanického poskozeni. Nejvétsi podil dopravy ve
stavajicich linkach zajistuji pasové dopravniky, fetézové
dopravniky (redlery), koreckové elevatory a ¢asteéné i Sne-
kové dopravniky. Vyzkum se zaméfil na zjisténi poskozeni
zrna pii vyskladinovani z vézovych zasobnikl s pouzitim
$nekovych obéznych dopravniku.

Snekové dopravniky jsou zdrojem poskozeni predeviim
pro sladovnické jeémeny, kde se ulamuji klicky. Jedna se o
$nekové dopravniky s uzavienym ,,zlabem®. Pozitivni je, Ze
ve stavajicich linkach jsou vyuzivany minimalné.
V poslednich letech se vSak opét tyto typy zacinaji zavadet
do jednoduchych linek. Snekové dopravniky s uzavienym
Zlabem® maji na rozdil od koreckovych elevatorti spise
sklon k celkovému mechanickému poskozovani dopravo-
vaného zrna nez k vytvareni zlomki. Poskozeni je zptisobe-
no predevsim tfenim dopravovaného materialu o dopravni
zlab. 1 ptes tyto nevyhody vyssiho poskozovani zrna se
pouzivani $nekovych dopravnikt u poskliziiovych linek
nelze zcela vyhnout, a to zejména v pfipadé vyskladnovani
vézovych zasobnikl a pouziti Snekového dopravniku
v ob&éZném provedeni (viz obr. 1,4 a 5).

U tohoto obézného
dopravniku se jednéd o
typ s astecné uza-
vienym ,,Zlabem®, kte-
ry vykazuje oproti ty-
pim se ,,Zlabem* uza-
vienym daleko mensi
poskozeni zrna. Ten-
to zpusob vyskladio-
vani zrna z véZovych
zasobnikl je velmi
vyhodny, efektivni a
energeticky méalo na-
rocny. Kvalitu prace
tohoto vyskladiiova-
ciho zatizeni jsme ove-
fili na nové posklizio-
vé lince v ZAS Podchotuci,
a.s., Kfinec. Vysledky méreni
jsou uvedeny v tabulce 1 a grafické znazornéni poskozeni
zrna obéznym Snekovym dopravnikem je na obr. 6.
Navrzena poskliziiové linka na zro dle navrhu VUZT
pln¢€ odpovida pozadavkim sklizné jednak v dimenzi pfi-
jmuzrna v dispozi¢nim uspofadani, jednak i v nizkych in-
vesti¢nich nakladech. Ugelem stavby bylo zabezpegit po-
skliznové oSetfovani a skladovani zrnin, které jsou uréeny
pro potravinarské i krmné ucely. Vybudovanim linky se zvy-
Sila vykonnost pfijmu zrna od sklizecich mlaticek, snizily se
ztréty, které vznikaji nevhodnym skladovanim, zlepsila se
hygiena prace, zvysila se kvalita uskladnéného zrna a zaro-
ven byla zajisténa moznost dlouhodobého skladovani zrna.

Obr. 1 Obezny snekovy dopravnik
Fig. 1 Screw circulating conveyer
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The outer quality losses in grain handling

he grain handling generally is a resource of large

mechanical injuries. The majority proportion of trans-
port within the existing lines is providing by the belt con-
veyers, chain conveyors, bucket elevators and partially also
the screw conveyers. The research was focused to investi-
gation of grain injury during its unloading from the tower
containers using the screw circulating conveyers.

The screw conveyers are resource of injury mainly for
the brewery barley where the germs are breaking out. It
regards mainly the screw conveyers with a closed ,,trou-
gh*. Positive is that they are being used in minimum scale
in the existing lines but in the recent years these types are
again introduced into to single lines. The screw conveyers
with the closed ,.trough* have a tendency to total mechani-
cal transported grain injury than to the fractions creating in
contrary to the bucket elevators. The injury is caused ma-
inly by the friction transported material in the transport
trough. Despite these advantages of grain higher injuries
the screw conveyer application in the after-harvest lines is
necessary to certain extent in the circulating performance
(Fig.1,4and5).

This screw
circulating con-
veyer is a type
with partially
closed ,trou-
gh* indicating
for lower grain
injury in com-
parison with
the types
equipped by
the totally clo-
sed ,trough*
This method of
grain unloa-
ding from the
tower contai-

ners is very suitable,
effective and with low
energy consumption. Work quality of this unloading devi-
ce was verified in the new after harvest live in ZAS Pod-
chotuci, joint stock company, Kfinec. The measurements
results are presented in table 1 and grain injury caused by
the screw circulating caused by the screw circulating con-
veyer graphical illustration in Fig. 6.

The suggested after-harvest line for grain according to
RIAENg., p.r.i. proposal fully corresponds with the require-
ments for harvest in the grain reception dimension and in
the disposition arrangement as well as in the low invest-
ment cost s. The aim of the construction was to secure the
grain after-harvest treatment and storage for food and feet



Zakladni technické a technologické udaje linky:

- piijemzrna 120t.h?
- predcisténi (Cisténi) 120t.h1(80t.h1)
- skladovaci kapacita 3x1000t
- oSetfovani zrna v zasobnicich intenzivnim

provzdusiiovanim
- vlhkost naskladnéného zrna do zasobnikti  max. 20 %
- expedice zrna 2x45t
- instalovany vykon el. energie 150 kW (soubéh)

NavrZena linka umoziiuje nasledujici operace:

- piijem, predCisténi a expedici

- pfijem, Cisténi (standard) a expedice

- prijem, piedcisténi, skladovani véetné osetiovani zrna
provzdusiovanim, standardni ¢isténi a expedici

- prijem, Cisténi, skladovani, 2. ¢isténi a expedici

Obr. 2 Celkovy pohled na poskliziiovou linku
v ZAS Podchotuci, a.s., Krinec

Fig. 2 Total view to after harvest line in ZAS
Podchoduci, joint-stock company Krinec

Pro informaci uvadime rovn¢ technické parametry vy-
skladiiovaciho $nekového dopravniku, Typ VS-40, (vy-
robce Agrometal s.r.o.,Mohelno), pouzitého v navrzené lin-
ce. Je to obézny sSnekovy dopravnik s aktivnim posunem
$neku do zabéru, ktery se pouziva k vyskladiiovani zrna ze
zasobnikl s rovnym dnem.

Zakladni technické Udaje:

- vykonnost Snekového dopravniku 40t.h?
- pramér $nekovice 250mm
- stoupani Snekovice 250 mm

- délka Snekovice 55m

- frekvence otaceni Sneku 147 mint
- rychlost aktivniho posunu

(zésobniko  12m) 2,34m.h?
- instalovany vykon 2,2kKW

- celkova hmotnost 300kg

purposes. By the line realization the grain reception effecti-
veness from combine harvesters has increased and loses
caused by unsuitable storage have been reduced, work
hygiene has improved, stored grain quality has increased
and at the some time the long-time grain storage possibility
is secured.

Basic technical and technological data:

- grain reception 120t.h?
- pre-cleaning (cleaning) 120t.h-1(80t.h-1)
- storage capacity 3x1000t

- grain treatment in containers by intensive aeration
- stored grain moisture in containers max. 20 %
- grain expedition 2x45t

- electric power installed output 150 kW (parallel))

Obr. 3 Prijmovy zdsobnik a vézové zasobniky
DINA v ZAS Podchotuci, a.s., Krinec
Fig. 3 Reception container and tower DINA
in ZAS Podchotuci, joint-stock company
Krinec
The suggested line enables the following operations:
- reception, pre-cleaning and expedition
- reception, cleaning (standard) and expedition
- reception, pre-cleaning, storage incl. grain aeration, stan-
dard cleaning and expedition
- reception, cleaning, storage, 2nd cleaning and expediti-
on

To be better informed we present the technical parame-
ters of the unloading screw conveyer, type VS-40, (manu-
facturer Agrometal, Ltd., Mohelno) used in the suggested
line.

It regard s the screw circulating conveyer with screw ac-
tive motion to engagement being used for grain unloading
from containers with a plate bottom.



Obr. 4 Detail obézného snekového dopravniku v cinnosti
Fig. 4 Detail of screw circulating conveyer in action

Obr. 5 Technologické schéma obézného snekového dopravniku
Fig. 5 Technological scheme of screw circulating conveyer

Délka Snekovice / screw section length

Snek / screw

Pohonn4 jednotka / driving unit

Stoupani Snekovice / screw section rising

Ram vcetné zadniho zlabu se stiraci liStou / frame incl. rear trough with sweeping bar

Primér $neku / screw section diameter

Aktivni posun Sneku po obvodu zasobniku / screw active shift along the container periphery
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Tab. 1 Poskozeni zrna obéznym Snekovym dopravnikem - horizontalni doprava,

vykonnost 32,3 t.h pii souciniteli zaplneni 0,42 , 0,45.
~ Mnozstvi zlomk Celkové mechanické poSkozeni

g < S 5 < pred za zyysenl ; pied za Zyysem :

B3] c S c o o zplsobené s o zplsobené

™ 5 g N obéznym | obéZnym ob&zngm obéznym | ob&znym ob&nim

5 ke 8| 3 $nekowym | Snekowym | . $nekovym | Snekowym | 4

Q o 8= o d . . Snekovym . . Snekovym

= S < opravni doprawvni dopravni-kem dopravni- | dopravni- dopravni-

El S kem (%) | kem (%) %) kem (%) | kem (%) kem (%)

1 EBI 790 | 11,10 0,70 0,97 0,27 0,23 0,51 0,28
0,27 0,41 0,14 0,22 0,65 0,43

2 EBI 759 | 11,80 0,10 0,40 0,30 0,37 0,72 0,35
0,53 0,59 0,06 0,24 0,73 0,49

3 | LUDWIG | 780 | 11,00 0,42 0,51 0,09 0,24 0,71 0,47
0,30 0,65 0,35 0,31 0,53 0,22

Celkovy primér 11,30 0,39 0,59 0,20 0,27 0,64 0,37

Tab. 1 Grain injury caused by screw circulating conveyer — horizontal transport,
performance 32.3 t.h? at coefficient of filling 0.42 , 0.45.
< Friction amount Total mechanical injury

b E S

= F~| 2 before behind before behind

2 =3 S ' @ screw screw increasing screw screw increasing

= L = - . - . . . . .
= = g 2 g circulating | circulating | caused by | circulating | circulating | caused by
= S| = conveyer | conveyer SCC(%) conveyer | conveyer SCC (%)
[

Z I ) (%) (%) (%)

1 EBI 790 | 11,10 0,70 0,97 0,27 0,23 0,51 0,28
0,27 0,41 0,14 0,22 0,65 0,43

5 EBI 759 | 11.80 0,10 0,40 0,30 0,37 0,72 0,35
0,53 0,59 0,06 0,24 0,73 0,49

3 | LUDWIG | 780 | 11,00 0,42 0,51 0,09 0,24 0,71 0,47
0,30 0,65 0,35 0,31 0,53 0,22

Total average 11,30 0,39 0,59 0,20 0,27 0,64 0,37

Pri vyskladiiovani zrna ze zasobniku o priméru 12 m vy-
kazoval obézny Snekovy dopravnik (v provedeni neuza-
vieny dopravni ,,z1ab“, ale vytvarovany tak, aby zrno ne-
prepadavalo za vlastni $nek) zvySeni mnozstvi zlomkt
v rozmezi 0,06 - 0,35 % pfi vyskladiiovani potravinarskych
pSenic EBI a LUDWIG o primérné vlhkosti 11,30 %. Vy-
konnost obézného $nekového dopravniku s aktivnim po-
sunem $neku do zabéru byla 32,3 t.h pfi souciniteli zaplné-
nidneku 0,42, 0,45.

Rozborem vysledkti méfeni kvality prace Snekovych
dopravnik (vSech vykonovych fad 10, 12,25, 32 t.h') Ize
konstatovat, Ze limitujicim faktorem poSkozovani zrna je
dopravni vzdalenost. Ta ovliviiuje jak mnozstvi zlomkd, tak
i celkové mechanické posSkozeni. U obézného $nekového
dopravniku s neuzavienym ,,zlabem* jsou hodnoty obou
kategorii poskozeni (zhruba polovi¢ni), coz je z hlediska jeho

Basic technical data:

- screw conveyer performance 40t.h?
- screw section diameter 250mm
- screw section rising 250mm
- screw section length 55m
- screw rotation frequency 147 min*
- active shift speed (container of  12m) 2,34m.ht
- installed output 2,2kW
- total weight 300 kg

In the grain unloading from the container of diameter 12
m the screw circulating conveyer (SCC) has proved (in type
of not closed transport ,,trough)“ but shape in such form to
avoid grain over falling behind the own screw) increasing
of fractions amount in range of 0.06 — 0.35 % at unloading
of food wheat EBI and LUDWIG of average moisture of
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B Mnozstvi zlomkl pfed obéznym Snekovym
dopravnikem / Amount of fractions before screw

0,80

circulating conveyer

B Mnozstvi zZlomkd za obéznym Snekovym

0,70

0,60

0,50

0,40

0,30

Poskozeni zrna / Grain injury (%)

0,20

dopravnikem / Amount of fractions behind screw
circulating conveyer

B Mnozstvi zlomkd - zvy$eni zpUsobené obéznym
Snekovym dopravnikem / Amount of fractions -
increasing caused by screw circulating conveyer

@ Celkové mechanické poskozeni pred obéznym
Snekovym dopravnikem / Total mechanical injury
before screw circulating conveyer

@ Celkové mechanické poskozeni za obéznym
Snekovym dopravnikem / Total mechanical injury
behind screw circulating conveyer

@ Celkové mechanické poskozeni - zvySeni
zplsobené ob&znym Snekovym dopravnikem / Total

zrna 11,10 % / Sample
No. 1 EBI - grain
moisture 11.10 %

zrna 11,80 % / Sample
No. 2 EBI - grain
moisture 11.80 %

T T
Vzorek €. 1 EBI - vihkost Vzorek €. 2 EBI - vihkost ~ Vzorek €. 3 LUDWIG -
vihkost zrna 11,00 % /
Sample No. 3 LUDWIG -
grain moisture 11.00 %

f mechanical injury - increasing caused by screw
circulating conveyer

Obr. 6 Poskozeni zrna obéznym snekovym dopravnikem (%)
Fig. 6 Grain injury caused by screw circulating conveyer %

vyuziti pro vyskladnovani vézovych zasobniki je toto vy-
hodou.

Prispévek byl zpracovan v ramei feSeni vyzkumného
zaméru MZe 0002703101 Vyzkum novych poznatki védni-
ho oboru zemédélskeé technologie a technika a aplikace ino-
vaci oboru do zemédélstvi Ceské republiky.

Kontakt: Ing. Jaroslav Skalicky, CSc.
Ing. Ji¥i Bradna, Ph. D.
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11.30 %. The SCC performance with active screw shift to
engagement was 32.3 t.h* screw filling rate coefficient
0.42,0.45.

The results analysis by SCC work quality measurement
(all performance types 0f10, 12, 25, 32 t.h*) allows to state
that the grain injury limiting factor is the transport distan-
ce. This influences the fractions amount and also total me-
chanical injury. For the SCC with not closed ,,trough* the
both categories values of injury are approximately 50 %
what is advantage from point of view its utilization for un-
loading.

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.



Vztah kvality porostu a zvolené pracovni
rychlosti sklizece na velikost ztrat bulev

cukrovky

H ustota porostu cukrovky je jednim ze zemédélcem
ovlivnitelnych faktord pfi tvorbe vynosu cukrovky.
Odpovedi poskytuji vysledky Cetnych pokust, které pro-
kazaly, ze pti zvySovani hustoty porostu od 50 tis. do 90 tis.
jedincu.ha stoupa i vynos Cistého cukru. Tento narust je
zpusoben nejen zvySenim vynosu bulev, ale i zlepSenim
jejich zpracovatelské kvality, a to nejen diky velkému zlep-
Seni kvality osiva (kli¢ivosti, polni vzchazivosti a zejména
odolnosti vii¢i chorobam), ale i velkém zlepseni kvality pra-
ce sklizeci techniky. Proto je v souc¢asné dob¢ zemédelské
praxi doporucovana hustota porostu kolem 90 tis. jedin-
ci.ha™.

V praxi v provoznich podminkach byl sledovan vliv po-
rostd s rozdilnym poctem rostlin a mezerovitosti na kvalitu
sklizné. Porosty s kombinaci rozdilnych hustot porostt a
podilu mezer byly zalozeny dle odlisné vysevni vzdalenos-
ti a vzchazivosti porostu. Nizké vzchazivosti rostlin bylo
dosazeno piimiSenim neklicivého osiva do osiva dobrého.
Soucasné byl zkouman vliv optimalni a ptilis rychlé pojez-
dové rychlosti sklizece na kvalitu sklizn€. Optimalni skliz-
nova rychlost byla ptizptisobena pidnim podminkam (viz
Tab. 1).

Relationship between crop cover quality and
harvester selected working speed from point of
new of sugar-beet tubers losses rate

he sugar-beet cover density is one of the factors

that can be influenced by farmer in this crop yields
creation. The responses are given by many experiments
results showing that with the cover density increasing from
50 000 to 90 000 tubers per hectare as well the pure sugar
yield increases, too. This growth is caused not only by
tubers yield increasing but also their processing higher
quality, significant improvement of seed stock quality (ger-
mination, field emergence and mainly resistance against
decreases) and much better work quality of harvesting me-
chanization. For these reasons the cover density about
90 000 tubers per hectare in agricultural practice is row be-
ing recommended.

Under the operational conditions the covers effect of
different crops number and gaps rate on harvest quality
was investigated. The covers with combination of different
densities and gaps share were established according to
various seeding distance and cover emergence. The crops
low emergence rate was achieved through blending of non-
germinated and good seed stocks. At the some time both
the optimum and too high harvester working speeds effect
on harvest quality was investigated. Optimum harvest spe-
ed was adapted for the soil conditions (Tab. 1).

Tab. 1  Hustota porostu, podil mezer a skliziiova rychlost — 2007
Tab. 1 Cover density, gaps share and harvest speed — 2007
Hustota porostu / Cover density | Podil mezer / Gaps share 2007
51/V
(pocet tis. jedincii.ha™) V = vysoky / high 77 IV
(number of tuber per hectare in 10%)| § = nizky / low 80/N
105/N
Skliziiova rychlost / Harvest speed
(km.hY) optimalni / optimum 5,0
vysoka / high 7,0

Jednotlivé pokusné parcely byly 200 m dlouhé a 2,7 m
siroké. Sitka parcely s Sesti fepnymi fadky odpovida pra-
covnimu zabéru sklizece. Sklizen (jednofazova) byla prove-
dena samojizdnym Sestifadkovym zasobnikovym sklizeCem
znacky HOLMER. Sefizeni tohoto sklizece bylo provedeno
podle okamzZitého stavu porostu a provedenych charakte-
ristik dle metodiky pro kaZzdou hustotu porostu a rychlost
zvlast. Pro sefizeni stroje byly v pokusu navic zalozeny
Sestitadkové parcely. Kvalita sklizn¢€ byla hodnocena na
zéklad¢é dosazené kvality stezu, poskozeni bulev a celko-
vych ztrat.
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The particular experimental plats were 200 m long and 2.7
m wide. The plant width with six sugar-beet rows corre-
sponds with the harvester working width. The harvest (sin-
gle-phase) was performed with the 6-row container harves-
ter HOLMER. This machine set-up was carried-out by the
instantaneous cover status and characteristics in compli-
ance with methodics for cover particular density and speed
individually. Moreover, for machine set-up the six-row plots
were established in the experiment. The harvest quality was
evaluated following the reached cutting quality, tubers in-
jury and total losses.



V roce 2007 dosahl vynos cukrovky v primeéru porosti
68 t.ha' a zvySoval se s rostouci hustotou porostu. Celko-
vé ztraty vynosu cukrovky jsou tvoreny vSemi (po sklizni
na povrchu i v ornici) zanechdvanymi celymi bulvami
s maximalnim pramérem vétsim nez 4,5 cm a odlomenymi
$pickami kofenti s vice nez 2 cm na misté zlomu.

Kovalita sfezu bulev

Kvalita stezu byla hodnocena na zakladé metody IIRB.
Spatné kvalita sfezu se vyznacuje vysokym podilem hlubo-
ce sefiznutych nebo nesetiznutych bulev. Hlubokym ste-
zem se zvysuji objemové ztraty, které ziistavaji po sklizni na
poli. Na obr. 1 a 2 je mozno sledovat, Ze nebyl zjistén vy-
znamny vliv hustoty porostu na podil hluboko sefiznutych
bulev. V roce 2007 stoupal podil takto sefiznutych fep
s vyjimkou nejnizsi hustoty porostu pii prilis vysoké po-
jezdové rychlosti sklizece.

Nesefiznuté bulvy zhorsuji jejich zpracovatelskou hod-
notu v cukrovaru. Vyznamny vliv hustoty porostu na podil
nesefiznutych bulev nebyl prokazan az do hustoty porostu
80 - 90 tis. jedinct.ha™. Pfi hustoté porostu ptes 100 tis.
jedincu.ha se narist podilu nesefiznutych bulev zvySuje
u obou testovanych variant mezerovitosti (vysoké - V, niz-
ké - N). Rovnéz se zvysujici rychlosti sklizné se podil nese-
fiznutych bulev zvySoval.

Z vysledkl obou experimentt v roce 2007 vyplyva, Ze
hustota porostu neni jedinym rozhodujicim faktorem kvali-
ty sklizné. Spolu s dal§imi faktory(mezerovitost porostu,
optimalni nastaveni ofezavaciho ustroji sklizece a vihkost
pfi sklizni), tuto kvalitu vyznamné ovlivituji. Zvyseny podil
nesefiznutych bulev se vSak vzdy projevi u vysokych hus-
tot porostl s velkou mezerovitosti. V ptipad¢ zvolené ne-
vhodné rychlosti sklize¢e mize podil neofezanych nebo
vysoko ofezanych bulev dosdhnout az 20 %. Z hlediska
dalsiho zpracovani bulev se jedna o obtizné zpracovatelny
material.

Podil hluboce (nizko) sefiznutych bulev je z hlediska vy-
nosu vzdy hodnocen jako ztrata. V roce 2007 pojezdova
rychlost sklizece nejvice ovlivitovala podil hlubokych (niz-
kych) stezl bulev. Vyssi rychlost 7 km.h byla vzdy ptiéi-
nou naruistu podilu (az na 7 %) hluboko (nizko) ofezanych
bulev u porostti vice i méné mezerovitych s hustotou nad
70 tis. jedinct.ha. Z toho je moZné usuzovat na nedosta-
teCnou moznost reakce setfizeni stroje na vysokou hustotu
porostu s velmi malou mezerovitosti.

Ztraty vynosu bulev

Skliznové ztraty cukrovky jsou ¢lenény na ztraty vyora-
vanim, ztraty zlomem kofene, ztraty pii ofezavani, ztraty po-
Skozenim bulev na povrchu.

Velikost skliziiovych ztrat do 3,5 % je obecné povazova-
na za ztraty velmi malé, ztraty 3,5 - 6 % jsou ztraty piijatelné,
ztraty 6 - 8 % jsou ztraty vysSi a ztraty nad 8 % jsou ztraty
vysoké. Celkové ztraty se vySplhaly na 5 - 9 % biologicke-
ho vynosu, pfi¢emz nebyl zjistén jednoznacny vliv hustoty
porostu (viz obr. 3).

Lt
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In 2007 the sugar-beet yield has reached in average
amount of 68 t.ha™* and has increased with cover density
rate. The sugar-beet total yield losses are generated by the
all (after harvest on ground and in topsoil) remained whole
tubers of maximum diameter above 4,5 cm and broken-off
roots tips with more than 2 cm in the point of break.

Tubers cutting quality

The cutting quality was evaluated on basis of the 1IRB
method. The poor cutting quality is characterized by a high
share of deeply cut or uncut tubers. Through the deep
cutting the volume losses remaining on the field surface
are increased. In Fig. 1 and 2 is possible to see no signifi-
cant effect of cover density on share of deeply cut tubers.
In 2007 the proportion of such cut tubers was growing
except the cover lowest density at too high harvester wor-
king speed.

The uncut tubers deteriorate their processing value in
the sugar factory. An important effect of cover density on
the uncut tubers share has not been proved until the cover
density amounting 80 —90 000 tubers per 1 hectare. At the
cover density over the 100 000 tubers per 1 hectare the
uncut tubers share increases for the both variants tested
for the gap-rate (high-V; low-N). As well the harvest higher
speed has increased the uncut tubers share.

From the both experiment in 2007 resulted that the cover
density is not the only crucial factor of harvest quality.
Along with the other factors (cover gap-rate, optimum set-
up of harvester cutting mechanism and moisture during
harvest) this quality is strongly influenced. The uncut tu-
bers increased share is always displayed for covers high
density with a larger gap-rate. In case of harvest unsuitable
working speed selection the uncut or high cut tubers share
could reach up to 20 %. From aspect of further tubers pro-
cessing it regards the material with difficult processing cha-
racteristics.

The share of deeply (low) cut tubers is always evaluated
as a loss from the yield point of view. In 2007 the harvester
working speed has influences most of all other factors the
share of deep (low) tubers cuttings. The higher speed of 7
km.h* always was the cause of this share growth (up to 7
%) in the covers with more or less gap-rate above the 70 000
tubers per 1 hectare. From this it can be considered the
insufficient possibility of machine set-up reaction on the
crop high density with very low gap-rate.

Tubers yield losses

The sugar-beet harvest losses are divided in to: caused
by lifting, caused by root break, caused by cutting, caused
by tubers surface injury. The harvest losses to 3.5 % gene-
rallyare considered very low, losses to 3.5 —6 % acceptable,
losses of 6 — 8 % higher and above 8 % high. The total
losses have been found in amount of 5 — 9 % of biological
yield while the unambiguous effect of the cover density
has not been found (see Fig. 3).
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Obr. 1 Podil neseriznutych bulev cukrovky v zavislosti na hustoté porostu, mezerovitosti a skliziiové
rychlosti, 2007

Fig. 1 Share of uncut sugar beet tubers in dependence on cover density, gap-rate and harvests
speed, 2007
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Hustota porostu (tis. jedinci.ha-") / Cover density (1000 tubers.ha-') / podil mezer / gaps share (V = vysoky / high, N =
nizky / low)

‘lsklizﬁové rychlost / harvest speed 5,0 km.h-1 B sklizfiova rychlost / harvest speed 7,0 km.h-1 ‘

Obr. 2 Podil hluboko seriznutych bulev cukrovky v zavislosti na hustoté porostu, mezerovitosti
a sklizniove rychlosti, 2007

Fig. 2 Share of deeply cut sugar beet tubers in dependence on cover density, gap-rate
and harvest speed, 2007
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Obr. 3 Ztrata zlomem korenovych Spicek a ztrata celych bulev v zavislosti na hustoté porostu,

mezerovitosti a pojezdové rychlosti, 2007
Fig. 3
gap-rate and working speed, 2007

Nejmensi ztraty celych fepnych bulev byly v prostorech
s nejniz§im poctem jedincti na hektar, naopak v roce 2007
byly zaznamenény nejvyssi ztraty u porostu se 108 tis. je-
dinci na hektar. Predev§im malé fepy, které se v takovychto
porostech Casto vyskytuji, mohou na Cisticich ustrojich
sklizee vypadnout. Je proto tieba zvySenou mérou dbat
na sefizeni sklizeée, zejména na velikosti mezer mezi Cistici-
mi roSty a prosévacimi koly.

Jednim z podilti celkovych ztrat jsou ztraty zlomem $pi-
Cek kotene (obr. 3). Zatimco je hustota porostu neovlivito-
vala, nartstaly tyto ztraty pii vysoké rychlosti. Na ¢isticim
ustroji sklizece bylo najednou ¢isténo vetsi mnozstvi fep,
které na sebe Castéji a s vetsi energii narazeji, coz vyvolava
zlom $picek kofene. VSechny pri¢iny zlomu $picek fepnych
bulev se ovSem nedaji jednoznaéné urdit.

Péstovani cukrovky v soucasnosti doporucovanych
porostech s ptiblizn€ 90 tis. jedinci.ha™ umoziuje dosazeni
maximalniho vynosu bulev s nejlepsi zpracovatelskou kva-
litou.

Prispévek byl zpracovan v ramci feSeni vyzkumného za-
méru MZe 0002703101 Vyzkum novych poznatkti védniho
oboru zemédé€lské technologie a technika a aplikace inova-
ci oboru do zemédélstvi Ceské republiky.

Kontakt: Ing. Jaroslav Skalicky, CSc.
Ing. Jiti Bradna, Ph.D.
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Loss caused by the root tips break and whole tubers loss in dependence on cover density,

The lowest losses of whole sugar-beet tubers were in the
covers with the least number of units per 1 hectare, in con-
trary in 2007 the highest losses were observed in the cover
with 108 000 tubers per 1 hectare. In particular the small
tubers often occurring in such covers can fell out from the
harvester cleaning mechanism. Therefore the increased at-
tention should be paid the harvester set-up, mainly the
gaps distance between cleaning grates and sieving whe-
els.

One of the total losses share are those caused by the
root tips break (Fig. 3). While these losses were not influ-
enced by the cover density, they were growing at the high
speed. In the harvester cleaning mechanism a higher amount
of tubers was cleaned simultaneously. These tubers are
striking one to another with a higher energy what causes
the root tips break. All the causes of the sugar beet tubers
tips break can be not specified unambiguously.

The sugar beet growing in currently recommended co-
vers with approx. 90 000 tubers per 1 hectare enables to
read tubers maximum yield of the best processing quality.

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.



Doprava cukrovky od sklize¢e na pricestnou

skladku
M aterialovy tok cukrovky od sklize¢e do cukrovaru
popt. k jinému uziti je obvykle pferuSen pficest-
nou polni meziskladkou. Pfima doprava od sklizeCe do cuk-
rovaru je omezena na pozemky lezici v blizkosti cukrovaru.

Skladovani na pficestnych polnich skladkach popft. na
zpevnénych skladkach, vyrovnava ¢asovy a vykonnostni
nesoulad sklizné a zpracovani cukrovky v cukrovaru. Pfi
pouziti vykonnych sklizect se zasobniky, které dopravuji
cukrovku na skladky, se zcela odstrafuje z pracovniho po-
stupu jizda dopravnich prostiedki po poli a tim se vyznam-
n¢é snizuje zatizeni pudy piejezdy technikou.

Sklizen cukrovky je tradi¢né spojena s dopravou chrastu
a bulev. Pfi dvoufazové sklizni ofezavace chrastu zabezpe-
Covaly pfimou nakladku na vedle jedouci dopravni prostie-
dek. Pro zvySeni objemové hmotnosti chrastu se na konec
prekladaciho dopravniku umist'ovaly rotory s nozi popf.
metace, které se zvySovaly jeho objemovou hmotnost asi o
25% coz umoznovalo snizit pocet dopravnich prostfedkt
urcenych pro odvoz chrastu. Chrast, jako vedlejsi produkt
pti vyrobe cukrovky, se diive pouzival k pfimému krmeni
nebo se silaZoval. V soucasné dobé¢ se chrast vétSinou ne-
sklizi. Pti sklizni se drti, rozmetava popoli a posléze zapra-
vuje do pudy.

Dopravu bulev na pticestné popt.zpevnéné skladky za-
bezpecuji dopravni prostiedky nakladané sklize¢i bulev
nebo sbéracimi nakladaci konstrukéné fesenych pro pii-
mou nakladku. Nékteré sbéraci nakladace jsou vybaveny
zasobniky o objemu 11 az 20 m3, které odstrafiuji pfimou
navaznost sklizné na dopravé a umoznuji tak omezit popf-.
odstranit pfipadné prostoje skliziiové nebo dopravni tech-
niky. Vykonné samojizdné Sestitadkové sklizece zabezpe-
Cuji ofezani, drceni a rozmetani chrastu, vyoravku, ¢isténi a
ukladku bulev do zasobniku o objemu 25 az 40 m3a dopra-
vuji bulvy pfimo na skladku pokud je umisténa na okraji
pole popf. je piekladaji do dopravnich prostiedkd.

Podobné pracuji i samojizdné sbérace bulev. Umisténi
zasobnikl, jejich vyprazdiovaci ustroji popi.piekladaci
dopravnik umoznuji na skladce vytvaret hromady cukrov-
ky vysoké az 4 m.

Piima doprava samojizdnymi sklizeci nebo sbéraci, které
jsou vybaveny pojezdovym Ustrojim s nizkym mérnym tla-
kem na ptidu (do 230 kPa), snizuje pocet piejezdd techniky
po poli pti sklizni a zmensuje tak nebezpeci utuzeni pudy
dopravni popt. skliziiovou technikou. Pro dopravu bulev
cukrovky od sklizecli nebo sbéracti na skladku jsou vhod-
né predevsim traktorové sklapéci dopravni soupravy vy-
bavené radialnimi pneumatikami s nizkym mérnym tlakem
na padu.

Vzhledem k objemové hmotnosti bulev ( 740 az 780 kg/
m?) je nutné vybavit dopravni prostiedky nastavky bo¢-
nic.Vykonnost v nakladce dopravnich prostiedki je zavis-
1a na pracovni rychlosti, poctu sklizenych radkt popt. dél-
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Sugar beet transport from harvester to the road
conjoined storage

he sugar beet material flow from harvester to sugar

factory or to other facility is usually interrupted by
the field storage situated close to the road. The direct trans-
port from harvester to the sugar factory is limited with plots
situated close to the sugar factory.

The road conjoined storage (RCS) or on the consolida-
ted storage places (CSP) compensates the time and perfor-
mance disharmony of the harvest and sugar beet proces-
sing in the sugar factory. With utilization of the high-per-
formance harvesters with hoppers transporting sugar beet
to storage the transport means travels at the field are fully
removed from the working process and thus the land bur-
den is reduced significantly.

The sugar beet harvest is traditionally connected with
tops and tubers transport. In the two-phase harvest the
tops cutters provide the direct loading to adjacent trans-
port means in move. To increase the tops volume weight
the rotors with knives or cutters were fitted at the end of
the transloading conveyor increasing its volume weight by
about 25 %. This isallowed to reduce the transport means
determined for tops transport. The tops as the by-product
from the sugar beet production previously were utilized for
direct feeding or in form of silage. At present the tops are
usually not harvested. The tops are crushed during har-
vest and spread in the field and consequently placed in the
soil.

The tubers transport to the RCS or CSP is performed by
the transport means loaded with the tubers harvesters or
pick-up loaders designed for direct loading. Some pick-up
loaders are equipped by containers with volume of 11 - 20
m? allowing to avoid direct harvest connection with trans-
port and reducing or removing respective idle time of the
harvest or transport mechanization. The high performance
self-propelled 6-row harvesters provide tops cutting, cru-
shing and spreading as well as tubers lifting, cleaning and
storage in container of 25 - 40 m®and transport tubers
directly tothe storage place in case it is situated at the field
margin or the tubers are transloaded into the transport me-
ans.

The self-propelled tubers and assemblers work in simi-
lar way. The containers location, their unloading mecha-
nism or transloading conveyer enable to make the sugar
beet piles of up to 4 me high at the storage place.

The direct transport provided with self-propelled har-
vesters or assembler equipped by the travelling mecha-
nism with a low specific pressure on land (to 230 kPa) redu-
ces frequency of the machines travels at the field during
harvest and mitigates danger of soil compaction. Particu-
larly the tractor tipping transport sets equipped by radial
tyres with low specific pressure on land are suitable for
sugar beet tubers transport from harvesters or assemblers
to the storage place.



kové hmotnosti sbiranych fadkd u strojui s pfimou naklad-
kou nebo na dobé prekladky bulev ze zasobniku do lozné-
ho prostoru dopravniho prostiedku.

Pracovni rychlost vyoravacu zajistujicich vyoravku, ¢is-
téni a nakladku bulev se pohybuje mezi 4 az 6 km/h podle
podminek, ve kterych sklizen probiha. V podminkach ces-
kého zemédelstvi se uplatituji piedevsim 3 a 6 fadkové vy-
oravace. U tfifadkovych vyoravacu je vykonnost
v nakladce 25 az 40 t/h, u Sestitadkovych 50 az 70 t/h. Pra-
covni rychlost sbéracti bulev zajist'ujicich vedle vlastniho
sbéru i ¢isténi a nakladku bulev se pohybuje mezi 5 az 8 km/
h a vykonnost v nakladce mezi 50 az 90 t/h.

Prekladaci vyska sklize¢a bulev je 1,9 az 4,2 m.Vzhledem
k vysce padu a tim moznosti poskozeni bulev jsou vyhod-
nafeseni prekladacich dopravniki, ktera umoznuji zménu
nakladaci vysky v pribéhu nakladky. Doba piekladky je
vedle nakladaci vykonnosti zavisla na uzite¢né hmotnosti
a lozném objemu dopravniho prostiedku a obvykle se po-
hybuje v rozmezi 6 az 30 min. Obecné plati, ze ke strojim
s vy$si nakladaci vykonnosti by mély byt pro dopravu
pouzity dopravni prostiedky o vyssi uziteéné hmotnosti.
Nizka uzite¢na hmotnost dopravnich prostiedka pti vyso-
ké vykonnosti v nakladce zvySuje potiebny pocet doprav-
nich prostiedkd.

Pfi nakladce bulev lze obtizné jizdni podminky pro do-
pravni soupravu charakterizovat soucinitelem odporu va-
leni0,15a70,20.

Se zvySujici se uzitecnou hmotnosti dopravni soupravy
se zvysuje doba jeji nakladky jak uvadi tabulka 1 a tim i
ujeta vzdalenost pti nakladce (tab. 2). To se projevi i na
exploatacnich, energetickych a ekonomickych ukazatelich,
které jsou uvedeny v tab. 3. Z tabulky 3 je zfejmé, Ze pro
dopravu od sklizect na skladku umisténou na okraji pole
jsou vhodnéjsi dopravni soupravy s niz$i uzite¢nou hmot-
nosti zejména pii nizké vykonnosti v nakladce. Pti dopravé
bulev cukrovky od sklizect na zpevnéné skladky, umisténé
mimo sklizené pole, se dopravni soupravy pohybuji prede-
v§im po poli, polni cesté, ale i po vefejnych komunikacich.
Tomu odpovidaji i exploatacni, energetické a ekonomické
ukazatele dopravni soupravy uvedené v tab. 4 az 6.

Pro vykladku bulev se pouzivaji sklapéci zatizeni doprav-
nich prostfedkd, a to jak stranové, tak zadni. Exploatacni,
energetické a ekonomické ukazatele jsou uvedeny v tab. 7.

Exploatacni, energetické a ekonomické ukazatele za do-
pravni cyklus pfi doprave bulev cukrovky z pole na sklad-
ku se stanovi podle vztaht pro :

potiebu prace
ptn = ptn + l:)'[kms b Ls + l:)'[kmc b Lc + ptkmt b Lt+ ptv
kde:

(g (@

P,= potieba prace [h/t]

p,, = potieba prace pii nakladce [h/t]

Py 5cp) = Potieba prace vztazend k jednotee do-
pravniho vykonu pfi jizdé:

s—posilnici, ¢ .- po polni cesté, t — v terénu po poli [h/tkm]

p,, = potieba price pii vykladce [h/t]

L (. )=piepravni vzdalenost pti jizdé po: s —po

silnici, c — po polni ceste,
t—v terénu po poli [km]

st

Lt
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Regarding to the tubers volume weight (740 - 780 kg/mq)
the transport means should be equipped by the site plates.
The loading performance for the transport means depends
on the working speed, number of harvested rows of machi-
nes with direct loading or on the tubers transloading time
into the loading space of the transport means.

Working speed of the tuber lifters providing lifting, clea-
ning and loading are between 4 - 6 km/h depending on
harvest conditions. Under the Czech agriculture mainly the
3or 6row lifters are being applied. The 3-row lifters loading
performance is 25 - 40 t/h, the 6-row lifters then 50 - 70 t/h.
The tubers assemblers working speed providing the tubers
collection, cleaning and loading ranges between 5 - 8 km/h
and their loading capacity are between 50 - 90 t/h.

The tubers harvesters transloading heightis 1.9 - 4.2 m.
Considering the fall height and thus the tubers possible
injuries the suitable construction design of the transloa-
ding conveyers should allow the change the loading he-
ight during the loading process. The transloading time to-
gether with the loading performance depends on the use
weight and loading capacity of the transport means and
usually ranges between 6 - 30 min. Generally, for the machi-
nes with higher loading performance should be used the
transport means with higher use weight. The transport
means lower use weight increases their necessary number
with loading high performance.

In the tubers transport the difficult travel conditions for
transport set can be characterized by the rolling resistance
coefficientof 0.15-0,2.

With increasing use weight of the transport set also in-
creases its loading time is presented in table 1 and therefo-
rethe travelled distance during loading (tab.2). Thisisalso
displayed in exploitation, energy and economical indica-
tors as shown in tab.3. From the table 3 is evident that for
transport from harvesters to the storage place situated at
the field margin the more suitable are the transport sets
with lower use weight particularly at low loading perfor-
mance. In the sugar beet tubers transport from harvesters
to the CSP located out of the harvested field the transport
sets move mainly across the field, field road but also the
public roads. This is in compliance with the transport set
exploitation, energy and economical indicators presented
intab. 4 -6.

For the tubers unloading are being used the tipping devi-
ces of the transport means in the both modifications — side
and rear. The exploitation, energy and economical indica-
torsare listed in tab. 7.

The exploitation, energy and economical indicators of
the sugar beet tubers transportation cycle from field to sto-
rage place are determined according to relationships for:

work need

ptn = ptn + l:)'[kms ) Ls + l:)'[kmc ) Lc + ptkmt ) Lt+ ptv [h/t]

o))



jednotkovou spotiebu nafty
Qtd: Qtn+ thms : Ls + thmc : Lc + thmt : Lt + Qtv [I/t] (2)

kde: Q,, = jednotkova spotieba dopravniho prostiedku
za dopravni cyklus [I/t]
Q,,, = jednotkova spotieba dopravniho prostiedku
pii nakladce [1/t]
Q,.« = Spotieba na jednotku piepravni prace pii jiz-
dé po silnici [I/tkm]
Q,.c = Spotieba na jednotku prepravni prace pii jiz-
dé po polni cesté [I/tkm]
Q,. = Spotieba na jednotku piepravni prace pfi jiz-
dé v terénu [I/tkm]
Q,,, = jednotkova spotieba dopravniho prostiedku
pii vykladee[l/t]

jednotkové primé naklady

JPNI = jPNtn+ jPN'[kms : Ls + jPN'[kmc : Lc + jPNtkmt : Lt + JPN'[\/
[Kert] (3)

kde:  jPN,= piiménéklady na dopravu jednotky hmot-
nosti materialu [Kert]
JPN, = jednotkové pfimé naklady na dopravni pro-
stiedek pri nakladani materialu [Kert]
ansie — PIIME naklady na jednotku piepravniho
vykonu pfi jizd€ s — po silnici, c — polni ces-

té, t — v terénu

JPN,, = jednotkové piimé nékladyna dopravni pro
stiedek pii vykladani materialu [Kert]

JPN

Vstupni udaje pro vypocty ukazatelti dle vztaht 1 az 3
jsou uvedeny v tabulkéach 3 az 7.

Tab. 1

where: p_=work need [h/t]
p,, = work need for loading [h/t]
Py sc) = Work need as related to the transport

performance unit during travel:
s—attheroad, c—atthefield road, t —at field terrain
[h/tkm]
p,, = work need for unloading [h/t]
L (. ) =transportdistance in travel at: s—road, c—
field road,

t—field terrain [km]

S,C,t:

diesel unit consumption
Qtd: Qtn+ thms : Ls + thmc : Lc + thmt : Lt + Qtv [I/t] (2)

where: Q, = transport means unit consumption per

transport cycle [1/t]

Q,, = transport means unit consumption for
loading [I/]

Q,... = consumption per unit of transport work for
road travel [1/tkm]

Q,.. = Consumption per unit of transport work for
field road travel [I/tkm]

Q,., = consumption per unit of transport work for
terrain [I/tkm]

Q,,= unit consumption of transport means for
unloading [l/t]

Doba nakladky traktorové dopravni pri paralelni jizdé vedle sklizece nebo sbérace bulev

Tab. 1 Loading time of tractor transport set during parallel travel beside the tubers harvester

or assembler

Uiitef“:né hmotqost Doba nakladky h / Loadingtime h
piipojného vozidla pfi vykonnosti v nakladce t/h / at loading performance t/h
Attached vehicle use weight o5 50 75 20
kg
10 000 0,38-0,42 0,17-0,22 0,12-0,14 0,10-0,12
15 000 0,58 - 0,63 0,28 -0,32 0,17 -0,23 0,16 - 0,18

Pozn: Rozptyl doby nakladky je dan riznym vyuzZitim uziteCné hmotnosti pripojného vozidla
Note: Loading time scattering is given by different utilization of the attached vehicle use weight

Tab. 2  Ujeta vzdalenost traktorovou dopravni soupravou pvi nakladce bulev za jizdy
Tab. 2 Travelled distance of tractor transport set at tubers loading during travel

Uzite¢na hmotr_lost ptipojného Ujeta vzdalenost km / Travelled distance km
vozidla ) pii vykonnosti v nakladce t/h / at loading performance t/h
Attached vehicle use weight
kg 25 50 75 90
10 000 1,90 - 2,10 0,85-1,10 0,60-0,70 0,50 -0,60
15 000 3,19 -3,45 1,55-1,75 0,93-1,25 0,88 -1,00




Tab. 3

Lt

dopravni soupravy pri nakladani bulev za jizdy
Tab. 3 Orientations values of exploitational, energy and economical indicators of tractor transport
set at tubers loading during travel

Orientacni hodnoty exploatacnich, energetickych a ekonomickych ukazatelii traktorové

Uzite¢na hmotnost ptipojného Ukazatel” / Indicator”
vozidla potieba prace () spotieba nafty (%) piimé naklady (jPNy,)
Attached vehicle use weight work need (%) diesel consumption (%) direct costs (jJPNp)
kg h/t It Ké/t 1 CZki]
10 000 0,012 -0, 040 0,11-0,46 6,10 — 25,60
15 000 0,011 - 0,040 0,18 - 0,68 10,30 - 40,30

Pozn.: Y Nizsi hodnoty plati pro vykonnost v nakladce 90 t/h, vy$8i hodnoty pro vykonnost v nakladce 25 t/h.
Note: 9 Lower values are valid for loading performance of 90 t/h, higher values for loading performance of 25 t/h

Tab. 4 Orientacni hodnoty potreby prace na 1 tunu prepravovanych bulev cukrovky na prepravni
vzdalenost 1 km

Tab. 4 Orientation values of work need per 1 ton of sugar-beet tubers transport within the transport
distance of 1 km

Uzite¢na hmotnost pfipojného Potreba prace pii jizdé po / Work need at travel accrass
vozidla silnici/road (pums) | polni cest&/field road (pwme) | poliffield (Pume)
Attached vehicle use weight
kg h/tkm
10 000 0,006 0,012 0,035
15 000 0,004 0,008 0,023

Tab. 5 Orientacni hodnoty spotreby na prepravu 1 tuny bulev cukrovky na prepravni vzdalenost 1 km
Tab. 5 Orientation values of fuel consumption per 1 ton of sugar-beet tuber’s transport within the
transport distance of 1 km

Uzite¢na hmotnost ptipojného Spotieba nafty pti jizdé po/ Diesel consumption at travel accross
vozidla silnici/road (Qums) | polni cest&/field road (Qume) | poli/field (Q wm)
Attached vehicle use weight
kg I/tkm
10 000 0,063 0,140 0,505
15 000 0,060 0,132 0,483

Tab. 6 Orientacni hodnoty primych nakladii na prepravu 1 tuny bulev cukrovky na prepravni
vzdalenost 1 km

Tab. 6 Orientation values of direct costs per 1 ton of sugar-beet tubers transport distance of 1 km

Uziteéna hmotnost pfipojného Ptimé naklady pfi jizd¢ po / Direct costs at travel accross
vozidla silnici/road (JPNgyms) | polni cesté/field road (jPNmc) \ poli/field (jPNymt)
Attached vehicle use weight
kg K¢&/tkm
10 000 4,20 8,40 24,40
15 000 4,10 8,10 23,40
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Tab. 7  Orientacni hodnoty exploatacnich, energetickych a ekonomickych ukazatelii pri vykldadce

bulev cukrovky
Tab. 7 Orientation values of exploitational, energy and economical indicators at sugar-beet

tubers unloading

Ukazatel / Indicator

Uzite¢na
hmotnost Potieba prace (py) h/t Spotieba nafty (Qu) I/t Ptimé naklady (jPNy)
pfipojn¢ho Work need (py) hit Diesel consumption (Qy, I/t Direct costs (jPNy)
vozidla
Attached
vehicle use Doba vykladky / Unloading time min
weight
kg 2 4 6 8 2 4 6 8 2 | 4] 6|8
10 000 0,003 | 0,007 | 0,0010 | 0,0013 § 0,031 | 0,045 | 0,056 | 0,066 § 1,70 | 4,10 | 5,80 | 7,60
15 000 0,002 | 0,004 | 0,007 | 0,009 | 0,029 | 0,042 | 0,052 | 0,061 § 1,80 | 3,40 | 6,00 | 7,70

Udaje prezentované v tomto piispévku byly ziskany
v ramci feseni projektu 1G46038 Technika a technologické

systémy péstovani cukrovky pro trvale udrzitelné zemédél-

stvi.

Kontakt: Ing. Otakar Syrovy, CSc.
Bc. llona Gerndtova

unit direct costs
JPNI = jPNtn+ jPN'[kms h Ls + jPN'[kmc h Lc + jPNtkmt ) Lt + JPN'[\/

[CZKi] ~ (3)

where: jPN, = direct costs per transport of material weight

unit [CZK/t]

JPN, = unit direct costs per transport means for
material loading [ CZK /t]
PN = direct costs per transport performance

tkm(s,c,t)

rain

unit for s —road, ¢ — field road, t —ter

JPN,, = unit direct costs per transport means for
material unloading [ CZK /t]

The input data for indicators calculation according to
relationships 1 - 3are presented in tab. 3 - 7.

The results presented in the contribution were obtained
in the framework of the research project 1G46038 Mechani-

for sustainable agriculture.
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Hodnoceni vynosovych a kvalitativnich
parametri na trvalych travnich porostech
Sumavskeého statku Nicov, CHKO Sumava

atrvalém travnim porostu v CHKO Sumava byl za-
loZen pokus na pozemcich Sumavského statku Ni-
cov v nadmotské vySce 880 m. Ve vegetacnim obdobi bylo
podle metodiky pokusu na parcelach s mineralni vyzivou
provedeno pfihnojeni s pouzitim kombinovaného (NPK) i
jednoslozkového (LAV) hnojiva a uskuteénéno celkem 6
se¢i zelené hmoty (2 ve dvojseéném a 4 ve Ctyf'seCném rezi-
mu), kde NO — bez mineralni vyzivy, N4OPK - 40 kg N.ha?,
N8OPK — 80 kg N.ha.
Ze sklizené zelené hmoty byly odebrany vzorky ke sta-
noveni susiny a laboratornimu vyhodnocenf kvalitativnich
parametri pice.

Hodnoceni vynosovych ukazateli

V produkci zelené hmoty (obr. 1) bylo dosazeno vynost
v rozpéti 28,45 — 39,68 t.ha? (2 sece), resp. 34,96 — 45,49 t.ha
1 (4 se¢e). Dusikata vyziva tak vyznamné kladné ovlivnila
produkci v obou seénych rezimech.

V produkci suché hmoty (sena) obr. 2, bylo dosazeno
vynosi v rozpéti 6,71 — 9,68 t.ha™ (2 see), resp. 7,03 — 8,37
t.ha (4 sece). Dusikata vyziva vyznamné kladné ovlivnila
produkci ve dvojseCném vyuziti, ve Ctyfsecném se odliSo-
vala pouze hladina N,

t.ha-1

Podet seci
Number of mowings

Uroveii vyzivy
Level of nutrition

Obr. 1 Produkce zelené hmoty, TTP, Sumavsky
statek Nicov, 2007

Fig. 1 Green matter production, PGC, farm
Nicov, 2007

Hodnoceni kvalitativnich ukazateli pice

Celkova kvalita pice porostti vSech pokusnych variant
byla komplexné vyhodnocena wendenskou metodou (NIRS)
uvedenim tii nejvyznamnéjSich (obsah N-latek, vlakniny a
energeticka hodnota). Krmivaiska hodnota pice stoupa se
zvysujicim se obsahem N- latek, klesa se zvySujicim se ob-
sahem vlakniny a stoupa se zvysujici se energetickou hod-
notou.

V produkeci dusikatych latek (obr. 3) bylo dosazeno vy-
nosu v rozpéti 0,606 — 0,863 t.ha* (2 sece), 0,974 — 1,231
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Evaluation of the yield and qualitative
parameters for permanent grass vegetation of
the farm Nicov, Protected Landscape Area
(PLA) Sumava

he experiment on the permanent grassland on the
PLA Sumava was established in the elevation of 880
meters above sea level. During the vegetation period the
extra fertilization was carried-out on the plots with mineral
nutrition using the combined (NPK) and single-component
fertilizers and in total 6 mowing of green matter (2 in dou-
ble-mowing and 4 in 4-mowing regimes) in accordance with
the methodology of experiment, where NO— mineral nutriti-
on, N40PK — 40 kg N.ha?, N80OPK —80 kg N.ha™.
The samples of green matter were taken-off to determine
the dry matter and laboratory evaluation of forage qualita-
tive parameters.

Yield indicators evaluation
In production of green matter (Fig.1) the yield were rea-
ched in range 28.45 - 39.68 t.ha* (2 mowing) and 34.96 —
45.49 t.ha*respectively (4 mowing). Therefore, the nitro-
genous nutrition very positively influenced production in
the both mowing regimes.
In production of dry matter (hay) as presented in Fig.2
theyields in range from 6.71 — 9.68 t.ha* (2 mowing) were
reached and 7.03 — 8.37 t.ha respectively (4 mowing).

t.hat

NO

Pocet seci
N40PK Number of mowing
Urovei vyzivy
Level of nutrition

N8OPK

Obr. 2 Produkce suché hmoty, TTP, Sumavsky
statek Nicov, 2007

Fig. 2 Dry matter production, PGC, farm Nicov,
2007

Again, the nitrogenous nutrition significantly positively
influenced production in the 2-mowing utilization while only
the level N, was different.

Evaluation of forage qualitative indicators

Total quality of forage vegetation was fully evaluated by
the Wenden method (NIRS) in all experimental variants throu-
gh presentation of three most important factors (N-sub-
stances and fibre content and energy value). The forage
feeding value increases with increasing N-substances con-



t.ha (4 sece). Dusikata vyziva tak vyznamné kladné ovliv-
nila produkci v obou secnych rezimech, produkce N-latek
se vysoce prikazné zvySovala jak se zvySujicim se poctem
sect, tak i se zvySujici se urovni dusikaté vyzivy.

Obsah vldkniny ve dvojseéném rezimu se pohyboval
v rozpéti 29,75 —32,00 %, ve Etyfsecném 21,09 —23,16 %. Pri
hodnoceni statistické vyznamnosti rozdili mezi primérny-
mi byl potvrzen vysoce prikazny vliv poCtu uskutecné-
nych seci, a to ve prospéch Ctyf'seéné varianty oproti dvoj-
secné. V této skutecnosti je zahrnut i vliv doby zahajeni
prvnich seci, prvni se¢ ¢tyi'secné varianty uskuteénéna 24.
kvétna méla obsah vlakniny 20,65 — 22,60 %, zatimco prvni
seC dvojsecné varianty ze 14. Cervna 33,27 — 33,41 %. Vliv
pokusného faktoru stupfiovaného dusikatého hnojeni na
obsah vlakniny, naznaceny u Ctyf'secné varianty se proje-
vil slabé a statisticky neprukazné¢.

t.ha?

Pocet seci
Nurrber of mowing

Uroveii vizivy
Level of nutrition

Obr. 3 Produkce dusikatych latek, TTP,Sumavsky
statek Nicov, 2007

Fig. 3 Nitrogenous substances production,
PGC, farm Nicov, 2007

Produkce energie piedstavuje potencialni zdroj energie,
vyprodukovany travnim porostem a vyuZzitelny hospodai-
skym zvifetem pro pozadovanou vyrobu, napt. mléka nebo
masa. Dale jsou uvedeny analyzované hodnoty netto ener-
gie laktace (NEL), dulezité pti vyuzivani vyprodukované

MJ.ha

Pocet seci
Number of mowings

NO 2
N4OPK
NBOPK

Uroven vizivy
Level of nutrition

Obr. 5 Produkce NEL (netto energie laktace),
TTP, Sumavsky statek Nicov, 2007

Fig. 5 LNE (lactation neat energy) production,
PGC, farm Nicov, 2007
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tent and decreases with increasing fibre content and incre-
ases with increasing energy value.

In production of nitrogenous substances (Fig.3) the yi-
eld range from 0.606 —0.863 t.ha* (2 mowing) were reached
and 0.974 —1.231 t.ha*(4 mowing). Therefore, the nitroge-
nous nutrition very positively influenced production in the
both mowing regimes, N-substances production increased
considerably with both number of mowing and increasing
level of nitrogenous nutrition.

Fibre content in the 2-mowing regime has ranged from
29.75-32.00 % and from 21.09 t0 23.16 % in the 4-mowing
regime, respectively. In evaluation of the statistical signifi-
cance of differences the highly conclusive effect of the
realized mowing was confirmed in favour of the 4-mowing
variant as compared with the 2-mowing variant. Into that
fact is also included the effect of the first mowing begin-

%

b
N40PK
Urovei vyzivy / Level of nutrition N8OPK
Obr. 4 Obsah vidakniny v suché hmoté, TTP,
Sumavsky statek Nicov, 2007
Fig. 4 Fibre content in dry matter, PGC, farm

Nicov, 2007

ning time, the first mowing of the 4-mowing variant started
on May 24 had the fibre content of 20.65 — 22.60 % while
the first mowing of the 2-mowing variant from June 14 has
shown values of 33.27 — 33.41 %. The experimental factor
effect of graded nitrogenous fertilization on the fibre con-
tent, indicated in the 4-mowing variant has proved weak
and without statistical conclusiveness.

Energy production represents potential energy resource
produced by grass and usable by livestock for required
production, e.g. milk or meat. Further there are presented
the analysed values of lactation net energy (LNE) impor-
tant for produced forage utilization for dairy cows feeding.
Graphical illustration (Fig. 5) of average values has proved
a highly conclusive effect of the fertilization factor in fra-
mework of particular mowing regimes, double utilization
factor evaluated throughout the all fertilizations stages has
not been statistically conclusive, differences in values for
2 or 4 mowing are minimum as evident from the graphical
illustration (Fig. 5).




pice pro krmeni dojnych krav. Grafické zpracovani (obr. 5)
priamérnych hodnot prokazalo vysoce prukazny vliv fak-
toru hnojeni v ramci jednotlivych se¢nych rezimu, faktor
dvojiho vyuziti hodnoceny pies vSechny stupné hnojeni
nebyl statisticky prukazny, rozdily v hodnotach pro 2 a 4
seCe jsou minimalni, jak je patrné z nasledujiciho grafické-
ho znazornéni (obr. 5).

Hodnoceni druhového sloZeni pokusnych porostii

Vstupni druhové hodnoceni porostniho sloZeni prove-
dené na zacatku pokusu udava 11 travnich druhd (vyznam-
né zastoupeni srhy lalo¢naté, jilku vytrvalého, lipnice lu¢ni
a ovsiku vyvySeného), dale 5 druht jetelovin (vyznamné
zastoupeni jetele plazivého) a 15 druht luénich bylin (s
vyznamnym podilem smetanky lékaiské a pampelisky pod-
zimni. V picninafské klasifikaci podle zastoupeni uvedenych
druhti dosahl porost 77,29 bodd, coz jej fadi jako porost
picninafsky hodnotny az velmi hodnotny. Pro vyjadieni
vlivu obhospodatovani luéniho porostu secenim a sklizni
zelené hmoty na zmény v jeho druhovém slozeni bylo pou-
Zito hodnoceni plosného zastoupeni agrobotanickych sku-
pin trav, jetelovin a lu¢nich bylin, provadéné vzdy u v§ech
variant v kazdé seci.
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Evaluation of species composition of experimental vegeta-
tion

The input species evaluation of the vegetation compo-
sition performed at the beginning of the experiment gives
11 grass species (important representation of cock”s-foot
grass, darmel, meadow grass and arrhentherum elatious),
further 5 types of clover (important representation of white
clover) and 15 types of meadow herbs (with important sha-
re of dandelion). According to the presented representati-
on the vegetation has reached 77.29 point in the forage
classification and this results range the vegetation in the
classes ,,valuable® or ,,very valuable*. To express effect of
the meadow vegetation farming by mowing and the green
matter harvest in its species composition on changes the
surface representation of agro-botanical grass, clover and
meadow herbs was utilized and carried-out always for all
the variants and each mowing.

In the first mowing in the 2-mowing variant the grass
group (56 — 73 %) predominates and its proportion even
increases in the second mowing (65 — 82 %); it is also regu-
larly increases in dependence on increasing intensity of
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Obr. 6 Skladba lucniho porostu ve dvousecném reZimu, S'umavsky statek, Nicov, 2007
Fig. 6 Composition of meadow vegetation in the 2-mowing regime, farm Nicov, 2007

V prvni seci u dvojseéné varianty prevlada skupina trav
(56 —73 %) a jeji podil se ve druhé seci jesté zvysSuje (65 —
82 %); pravidelné se také zvySuje v zavislosti na stoupajici
intenzité dusikatého hnojeni, které tuto slozku vyznamné
podporuje. Jeteloviny jsou v prvé seci zastoupeny 23 — 16
%, ve druhé se objevuji méné (10 — 3 %) a se zvysujici se

nitrogenous fertilization significantly supporting this com-
ponent. The clovers are represented in the first mowing
with 23 — 16 %, in the second mowing their occurrences is
weaker (10— 3 %) and their shore regularly decreases with
increasing level of nitrogen. The herb component hasin the
first mowing 21 — 11 % and in the second one 25 — 15 %,
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hladinou dusiku jejich podil pravidelné klesa. Bylinna sloz-
ka ma v prvé seci 21 — 11 % a ve druhé 25 — 15 %, se
zvysujicim se hnojenim jeji podil klesa, a to v disledku roz-
voje konkurencné zdatnéjsi skupiny trav. Dvojsecné vyu-
ziti travnich porostli v kombinaci s dusikatym hnojenim tedy
lovych komponent a ve vyssi hladin€ dusiku i pokles za-
stoupeni luénich bylin (obr. 6).

V prvni seci Ctyf'secné varianty rovnéz travni komponenta
prevlada, ve srovnani s predeslou skupinou vsak méné (50
—57 %) ajeji podil ve druhé a tieti seci klesa (nejméné trav
je v letnim obdobi tteti sece, 28 — 30 %), nasledné
v podzimnim obdobi se pak zvysil na 35—47 %. Vliv dusi-
katého hnojeni je markantni na Grovni 80 kg N.ha, pi po-
lovi¢ni davcee to plati jen v prvni a posledni seci. Podil jete-
lovin je vlivem konkurence trav nejnizsi v prvni seci (23 —
17 %), ve druhé a treti seci dosahuje nejvyssich hodnot (32
—22 %), v posledni pak mirn¢ klesa (27— 18 %). VEtsi pocet
seci tedy omezuje vliv travni slozky a otevienim porosto-
vého zapoje podporuje rozvoj jetelového a bylinného spek-
tra, zvlasté v letnim vegeta¢nim obdobi (letni riistova stag-
nace u trav). Negativni vliv stupfiovaného dusikatého hno-
jenina zastoupeni jetelovin v porostu je zcela zietelné patr-
ny, a to ve vSech secich. Zastoupeni bylin je ve srovnani
s jetelovinami ponékud vyssi, v prvé seci 27 — 26 %, v letnim
obdobi druhé a treti sece 37 — 53 %, v obdobi posledni
podzimni seCe 38 — 35 %. Vliv dusikatého hnojeni na tuto
slozku je proménlivy a nejednoznacny, ziejmé v zavislosti
na zastoupeni konkrétnich bylinnych druhd na jednotli-
vych pokusnych dilcich, které mohou na dusik reagovat
odlisnym zpiisobem (obr. 7).

T = travy / grasses

40

% 30

Obr. 7
Fig. 7

J = jeteloviny / clovers

CRO R, -
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with increasing fertilization its share decreases in conse-
quence of development of more efficient grass groups. The
2-mowing utilization of grass vegetation in combination
with the nitrogenous fertilization thus considerably sup-
ports the grass component and causes decreasing of clo-
ver components and also reduction of meadow herbs in the
higher nitrogen level (Fig. 6).

In the first mowing of the_4-mowing variant the grass
components also predominates but in comparison with the
previous group not so intensively (50 —57 %) and its share
in second and third mowing decreases (the lowest amount
of grasses is in the summer period of the third mowing, i.e.
28 —30 %), consequently in the autumn period it increases
t0 35 —47 %. The nitrogenous fertilization effect is notable
on the level of 80 kg N.ha™, at the half portion this concerns
onlythe firstand last mowing. The clovers share is lowest
in the first mowing (23— 17 %) due to the grasses competi-
tion effect, the highest values (32 —22 %) were recorded in
the second and third and slightly decrease in the last
mowing (27 — 18 %). The higher amount of mowing therefo-
re limits the grass components and through opening of the
spatial closure it supports the clover and herb spectrum,
particularly in summer vegetation period (summer grass
growing stagnation). The negative effect of the gradual
nitrogenous fertilization on clovers representation in vege-
tation is quite evident in all the mowing. The herbs repre-
sentation is rather higher as compared with clovers, in three
first mowing it are 27 — 26 %, in summer period of second
and third mowing it are 37 —53 %, in the period of the last
autumn mowing it is then 38 — 35 %. The nitrogenous ferti-
lization effect on this component is variable and ambiguous,

B = byliny / herbs
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Skladba lucniho porostu ve cCtyrsecném reZimu, S'umavsky statek, Nicov, 2007
Composition of meadow vegetation in the 4-mowing regime, farm Nicov, 2007



Prezentované udaje a materialy v tomto ptispévku byly
ziskany v ramci feSeni vyzkumného projektu IG58055 Ob-
hospodatovani travnich porosti a udrzba krajiny
v podminkach svazitych chranénych krajinnych oblasti a
horskych oblasti LFA

Kontakt: Ing. Zdenék Pastorek, CSc.
Ing. Otakar Syrovy, CSc.
Bc. llona Gerndtovéa

Méfeni podtlakovych poméri pri dojeni dojicim
robotem

Technologie dojeni je v chovu dojnic stale nejnaro¢
ng&jsi technologii a to nejen z hlediska investi¢nich
nakladut, ale i z hlediska potieby lidské prace a provoznich
nakladd. 1 kdyz na farmach v CR jednoznaéné pievazuje
technologie dojeni v dojirnach, od roku 2004 se za¢inaji na
naSich farmach pouzivat i dojici roboty. V soucasné dobé
jejiz v provozu 40 jednomistnych dojicich robotl Lely As-
tronaut, 3 ¢tyfmistné dojici roboty RMS Zenith, jeden jed-
nomistny robot Galaxy a jeden jednomistny dojici robot
VMS DeLaval. Vysoké investi¢ni a provozni naklady ve
srovnani s usetienou potebou lidské prace vSak zhorsuji
rentabilitu vyroby mléka. Proto musi farmari peclivé zvazit,
jestli zvySené naklady na vyrobu mléka vyvazi dalsi pozi-
tivni efekty jako napt. zachovani charakteru rodinné farmy
nezavislé na cizi lidské praci, lepsi kvalitu rodinného Zivota,
eliminace problému se shanénim kvalifikovanych dojicti
apod.

Z technického hlediska pfedstavuji dojici roboti nespor-
né velky pokrok, protoze fizeni procesu dojeni probiha sa-
mostatné pro kazdy struk podle pritoku mléka dané ctvrti
veetné meteni konduktivity a barevného spektra mléka.

Pro ovéfeni podtlakovych pomérta pfi dojeni dojnic s
vysokou intenzitou dojeni bylo v roce 2007 provedeno pro-
vozni méfeni pfi dojeni na rodinné farmé Ing. Milana Basi-
ka v Zarybni¢né Lhoté, s dojenim v robotu Lely Astronaut
A3.

Metodika méfeni byla v hlavnich bodech stejna jako u
meéfeni na dojirnach, doslo pouze k dil¢im tpravam, které
vychazeji z odlisného feseni dojici jednotky robota. U doji-
ciho robota neni klasicka dojici souprava se sbéradem a
strukovymi nasadci, ale kazdy strukovy nasadec je ovla-
dan samostatné a je pomoci dlouhé mlécné hadice propo-
jen ptimo se sbérnou nadobou na mléko. Cidla podtlaku
byla proto pfipojena pouze k pulzacni komote, podstruko-
vé komore (zacatek mlécné hadice) (obr. 1) a sbérné nadobé
(obr. 2).

Podtlak v métenych mistech dojiciho zafizeni byl méfen
pomoci pienosného diagnostického ptistroje Milkotest
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probably due to the dependence of respective herbs speci-
es representation on particular experimental plots with possi-
ble different reaction on nitrogen (Fig. 7).

The results presented in the contribution were obtained
in the framework of the research project 1G58055 Manage-
ment of grassland and landscape maintenance under con-
ditions od sloping protected landscape regions and moun-
tain regions LFA.

The under pressure conditions measuring in
milking with robot

he milking process technology belongs still to the

most fastidious systems within the dairy cows bree-
ding not only from a view of investment costs but also from
human labour and operational costs aspects. Despite there
predominate unambiguously on the Czech farms the tech-
nology of milking in the milking parlours also the milk ro-
bots are in operation on our farms since 2004. Currently
there already operate 40 single-place robots Lely Astro-
naut, three 4-place robots RMS Zenith, one single-place
robot Galaxy and one single-place robot VMS De Laval.
High investment and operational costs but deteriorate milk
production profitability in comparison with saved human
labour. For this reason the farmer has to consider carefully
if the increased costs for milk production would offset other
positive effects as for example maintenance of family farm
character independent on someone else’s, family life better
quality, elimination of problem with high-skilled milkers etc.

From technical point of view the milk robots represent
indisputably great progress because the milking process
control is performed independently for each teat according
to the milk flow of given quarter including conductivity
and milk colour spectrum measuring.

To verify the under pressure conditions during the mil-
king process with a high milking intensity there was in 2007
carried-out the operational measurement within milking on
the family farm of Mr. Milan Basik in Zarybni¢na Lhota
using the robot Lely Astronaut A3.

The measurement methodics was identical in the key
points as compared with measuring in milk parlours, only
some partial adaptations were conducted based on diffe-
rent solutions of the robot milking unit. The milk robot is
not equipped with classical milking set with claw and teat
cups but each teat cup is controlled individually whilst it is
connected by means of a long milk hose directly with the
milk collecting vessel. The under pressure sensors thus
were connected only with the pulsation chamber, liner cham-
ber (beginning of milk house) (Fig. 1) and collecting vessel

(Fig. 2).



MTS52, ktery umoziniuje méfeni podtlaku 4 kanaly se zazna-
mem do paméti ptistroje (2 MB) po celou dobu dojeni (cca
6 min) s pozadovanou minimalni rychlosti vzorkovani 300
Hz.

Okamzity pritok mléka pii méfeni byl zjistovan snimanim
displeje ovladaciho panelu dojiciho robota X-Link se zob-
razenim okamzitého prutoku mléka z jednotlivych ctvrti

Obr. 1 Umisténi cidel pro mereni podtlaku
v podstrukové a pulzacni komore

Fig. 1 Sensors location for under pressure mea-
suring in liner and pulsation chambers

Obr. 3 Snimani pritoku mléka v merené ctvrti
pomoci videokamery

Fig. 3 Milk flow rate scanning via video camera
in the measured quarter

pomoci videokamery (obr. 3). Kiivka okamzitého pritoku

Na vyse uvedené farmé je 62 dojnic holstynského pleme-
ne s prumérnou denni uzitkovosti dojenych krav 35 1. Cel-
kova primérna ro¢ni uzitkovost na kravu ¢ini 11 000 1. Do-
jici robot zde byl nainstalovan 22.8.2007 a dojeni bylo zaha-
jen029.8.2007.
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The under pressure in the measuring points of the mil-
king device was measured by the portable diagnostic ap-
paratus Milkotest MT52 allowing the pressure measuring
by 4 channels with record into the apparatus memory (2MB)
within the whole milking time (about 6 min) with required
minimum speed of sampling 300 Hz.

Obr. 2 Méerici misto pro méreni podtlaku ve
sbérné nadobé

Fig. 2 Measurement place for under pressure
measuring in collecting vessel

The instantaneous milk flow rate during the measuring
was found by the controlling panel display scanning of the
robot X-Link with displaying of instantaneous milk flow
rate from individual quarters via video camera (Fig. 3). The
instantaneous milk flow rate curve consequently was ge-
nerated from the video record.

On the above mentioned farm is housed 62 dairy cows of
Holstein race with average daily milk yield of 35 |. Total
average annual milk yield per 1 cow is 11 000 I. The milk
robot was installed on this farm on 22.8.2007 and milking
has started on 29.8.2007.

Milking device parameters:
Operational under pressure: 40.8 kPa
Type of pulsation: individual for each teat
Speed of pulsation: 60 pulses/min
Ratio grip-suction pulse: 60 : 40
Teat cup suction opening diameter: 0.8 mm
Pulsation chamber volume: 80 ml
Inner volume of liner: 100 ml
Teat cup weight: 0.35kg
Air suction into liner chamber: 3.6 I/min. at 42 kPa



Parametry dojiciho zatizeni:
Provozni podtlak: 40,8 kPa
Typ pulzace: individualni pro kazdy struk
Rychlost pulzace: 60 pulzi/min
Pomér taktu sani a stisku: 60 : 40
Pramér ptisavaciho otvoru strukového nasadce: 0,8 mm
Objem pulzacni komory: 80 ml
Vnitini objem strukové navlecky: 100 ml
Hmotnost strukového nasadce: 0,35 kg
Prisavani vzduchu do podstrukové komory: 3,6 I/min
pti42 kPa
Jako ptiklad vysledku méfeni je vyhodnoceni méfeni doj-
nice CZ 931072384, ktera nadojila 18 | mléka a dosahoval
$pickového prutoku 7,8 1/min ze vSech Ctvrti. Méfena Ctvrt
dosahovala $pickového pritoku 2,82 1/min.
Na obr. 4 je nazorné vidét pribeh podtlaku v podstrukové
komore a sbérné nadobe spolu s pritokem mléka z levé pred-
ni ¢tvrti dojené kravy po celou dobu dojeni.

As an example of measurement result is taken the dairy
cow CZ 931072384 measuring with 18 | of milk yield with
maximum flow rate of 7.8 I/min from all quarters. The measu-
red quarter has reached the maximum flow rate of 2.82 I/min.

In Fig. 4 is shown the under pressure course in the liner
chamber and collecting vessel together with milk flow rate
from left front quarter of the milked cow within the whole
milking time.

In Fig. 5already is presented the result of measured data
processing. The graph illustrates dependence of average
under pressure within the each pulsation cycle duration on
milk flow rate. As evident from this graph, the average un-
der pressure value in the liner chamber is by 2 kPa lower
than the operational under pressure in the collecting ves-
sel at the milk minimum flow rates what can be caused by air
suction directly into the liner chamber for a reason of ne-
cessary pressure gradient creation for milk transport throu-

Obr. 4 Prubéh pritoku mléka, podtlaku v podstrukové komore a sbérné nadobé pri dojeni

kravy ¢. CZ 931072384

Fig. 4 Milk flow rate course, under pressure in liner chamber and collecting vessel during

milking of cow No. CZ 931072384

45

N
o

w
a

W
=]

N
a

n
o

[N
o

Podtlak, kPa / Vacuum, kPa

=
o

o

o

0 0.5 1

Prutok, I/min / Milk flow-rate, I/min

2 25 3

Obr. 5 Zavislosti prumérného podtlaku v podstrukové komore na prutoku mléka za kazdou
celou dobu pulzu pri dojeni kravy ¢. CZ 931072384

Fig. 5 Dependence of average under pressure value in liner chamber on milk flow rate for
each whole pulse time during the cow No. CZ 931072384 milking
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Na obr. 5 je jiz vysledek zpracovani dat z méfeni. Graf
znazornuje zavislost praimérného podtlaku za dobu trvani
kazdého pulzaé¢niho cyklu na pritoku mléka. Jak vyplyva
z grafu, hodnota primérného podtlaku v podstrukové ko-
mofre je jiz pii minimalnich pritocich mléka o 2 kPa nizsi nez
provozni podtlak ve sbérné nadobé, coz mize byt zplso-
beno prisavanim vzduchu pfimo do podstrukové komory

gh the long milk hose with some risers. From the flow rate
of 1 I/min. the system behaviour is stabilized up to the ma-
ximum measured flow rate (2.82 1/min). At the operational
underpressure this fact should be taken in account.

The knowledge obtained from the under pressure opera-
tional measurements of the milk robot Lely Astronaut has
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Porovnani zavislosti priimerné hodnoty podtlaku v podstrukové komore na velikosti

Obr. 6
prutoku v jedne ctvrti strukového nasadce dojiciho robota Lely Astronaut pri
laboratornim a provoznim méreni

Fig. 6 Comparison of under pressure average value in the liner chamber dependence a flow

rate in one quarter of teat cup of milk robot Lely Astronaut at laboratory and operational

measurements

Poznatky ziskané z provoznich méfeni podtlaku u dojici-
ho robota Lely Astronaut ukazaly vyrazny rozdil namére-
nych hodnot ve srovnani s laboratornim méfenim (obr. 6).
Tento fakt 1ze vysvétlit tim, Ze v laboratorni méfici lince ne-
byly uplatnény vSechny hydraulické odpory, které mlécné
cesty dojiciho robota obsahuji (pfechodky, zatizeni pro
meéfeni prutoku a kvality mléka) a také tim, Ze pfi dojeni
dochazi k ndhodnému ptisavani vzduchu do podstrukové
komory okolo struku. Uvedena méfeni podtlakovych po-
meéri pii dojeni budou pokracovat i u dalSich typt dojicich
robott, které jsou v provozu na ¢eskych farmach.

Vysledky prezentované v prispévku, byly ziskany pfi fe-
Seni vyzkumného projektu 1G46086 Strategie chovu dojnic
v konkurenénich podminkach (nositel VUZV).

Kontakt: Ing. Antonin Machélek, CSc.
doc. Ing. Jiii Vegricht, CSc.
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The results in the contribution were obtained in the
framework of the research project 1G46086 Strategy of dai-
ry cows breeding under competitive conditions (VUZV be-
arer).



VYUZITI OBNOVITELNYCH ZDROJU
ENERGIE V ZEMEDELSTVI A NA
VENKOVE

Zasady pro navrh logistickych Fetézci
bioenergetickych surovin (BES)

S narustem objemu obchodovaného zbozi
v celosvétovém meéfitku je pro zvyseni konkurencni
vyhody firem nutnosti minimalizovat ndklady vynakladané
na dopravu, skladovéani, manipulaci, evidenci a organizaci
vSech souvisejicich operaci. Nastrojem pro realizaci mini-
malizace naklada pii dodrzeni potiebného zdkaznického
servisu je logistické fizeni. Logistické fizeni — logistika — je
soucasnym fenoménem, se kterym se naprosta vétSina po-
pulace vyspélych zemi setkava denné. O logistice 1ze bez
nadsazky prohlasit, Ze pfekonava hranice statl a kontinen-
td, ale ma své misto i na Grovni jednotlivee. V Ceské repub-
lice odstartoval nejvétsi logisticky rozmach po roce 1989 a
trva dodnes.

Problematika vyuzivani biologickych surovin je vSak
oblasti specifickou, kde nékteré zasady aplikovatelné
v oblasti primyslovych vyrobkl nebo nebiologickych su-
rovin nelze uplatnit. Hlavnim diivodem je dlouhé doba vy-
robniho cyklu, ktery ma sezénni charakter, schopnost rychlé
degradace surovin pti nevhodném zpasobu nakladani s nimi
av neposledni fadé Siroka skala surovin, jejichz vlastnosti
se vzajemné znac¢ng li§i a meéni v zavislosti na okolnich vli-
vech.

Témto faktim musi odpovidat pouzité technologie pro
produkeci a spotiebu, a v potaz musi byt brany i pii logistic-
kém feSeni. To musi byt bezpodmineéné podepieno jedno-
znacn¢ vyjasnénymi vztahy mezi odbérateli a dodavateli,
dostate¢nou akumulaéni kapacitou, ktera vyrovna nerov-
nomérnosti ziskavani vstupni suroviny v prubéhu roku a
musi byt schopno reagovat na mozné zmeény.

Systém logistického fizeni procesu ziskavani a spotieby
bioenergetickych surovin (dale BES) je v dlouhodobém
horizontu syst¢émem dynamickym, ktery se ale opira o jasné
dana pravidla vychazejici z biologické podstaty pouziva-
nych surovin a podminek kladenych okolim.

Pti navrhu logistického fetézce pro konkrétni projekt vy-
uziti BES je nutné vychazet z parametri provozovny, ktera
bude BES vyuzivat, z charakteristiky potencialnich zdroji
a charakteristiky oblasti, kde bude projekt realizovan.
Nejdulezitéjsi parametry spotiebitele (provozovny BES):

- typ provozu (strucna charakteristika provozu, vyu-

ziti a typ hlavniho zatizeni, napt. kotle)

- instalovany vykon zafizeni

- ucinnost transformace

- rocni provozni doba.

Charakteristika pouzivanych surovin:
- typ surovin (stébelniny, dieviny, odpady, kombina-
ce)
- formy pouzivanych surovin (baliky valcové / hra-

Lt
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RENEWABLE ENERGY SOURCES
UTILISATION IN AGRICULTURE AND
COUNTRYSIDE

Principles for proposal of bio energy raw
materials logistic chains

ith increased volume of goods on market world

wide it is necessary to minimize to transport, sto-
rage, handling, registration and organization costs of all
associated operations as better competition of firm regards.
The logistic management is a tool for costs minimization
implementation when necessary customer’s service is main-
tained. The logistic management — logistics — is current
phenomenon for most population of developed countries.
It can be clearly said that logistics overcomes the States
and continents boundary but it also plays an important
role in life of individual human being. In the Czech Republic
the logistic boom has begun in 1989 and continues up to
NOw.

But the problems of biological raw materials utilization
is a specific area where some principles applied in the sphe-
re of industrial products or non-biological feedstock can-
not be involved. The main reason is a long time of produc-
tion cycle which has seasonal character, rapid degradation
of raw materials caused by their handling and the last but
not least a wide scale of raw materials with different proper-
ties and their changing depending on ambient circumstan-
ces.

The applied technologies for production and consump-
tion have to complywith these facts and should be taken in
consideration within the logistic solution. This must unam-
biguously be supported by the clear relationship between
users and suppliers, sufficient accumulative capacity able
to balance the irregularities in the input raw material acqui-
sition within a year and should allow take in account the
possible changes.

The system of process logistic management regarding
bio energy raw materials (BERM) acquisition and consump-
tion belongs within the time horizon to the dynamic system
supported by clearly stated rules based on utilized raw
materials biological nature and ambient conditions.

In the proposal of logistic chain for concrete project of
the BERM utilization it is necessary to consider the plant
parameters for BERM processing, characteristics of poten-
tial resources as well as regional conditions of the project
implementation.

The most important parameters of consumer (BERM plant):

- Planttype (brief description of that plant, main equip-

ment - e.g. boiler, utilization and type)

- Equipmentinstalled output

- Transformation effectiveness

- Annual running time
The utilized raw materials characteristics:

- Type of raw material (culm crops, wood species,

waste, combination)

- Forms of raw materials utilized (round/square bales,



nolové, §tépka, brikety, pelety, atd.)

- maximalni pfipustny obsah veskeré vody

- sypnou hmotnost, pfipadné dalsi dopravné-mani-
pulaéni vlastnosti

- vynos (v zavislosti na pidné klimatickych podmin-
kach, ptipadné jinych mistnich vlivech)

- vyhfevnost atp.

Charakteristika oblasti, kde budou suroviny ziskavany:
- podil zeméd¢lské pudy
- piipadné podil lesnich pozemki nebo jinych dilezi-
tych zdroji
- kapacitu surovin z jinych zdroji (odpady, zbytkové
suroviny atd.)
- mnozstvi nepouzitelné produkce (spotieba slamy
v ZV, spotieba v jinych provozech, nerentabilni pro-
dukce, ztraty)
Ze zadanych parametrti Ize stanovit vypoctem:

- potiebu paliva
30 100R ¢ (t.rok?)
r
Q  «
kde: P, - jmenovity tepelny vykon zatizeni MW)
t - rocni provozni doba energetického zafizeni
(h.rok™)
Q'", - vyhfevnost biomasy (MJ.kg?)
- ucinnost tepelného zatizeni (%)
k
- velikost nasavaci oblast
ol
A, Sk, — (km?)
i M
kde: k, -koeficient ztrat (sklizen, skladovéani, atd.) ~ (-)
- podil i-té energetické plodiny v osevnim
postupu (%)
m, - vynos i-té energetické plodiny (t.ha'_ll)
S" — potieba suroviny (napf. paliva) (t.rok )
- velikost svozové oblasti
S, A.-100 (kn?)
Ky
kde: kZp — podil zemédélské pidy (lesti v ptipade
spoteby lesnich zbytkl) (%)
A, - velikost nasavaci oblasti (km?)
- stiredni dopravni vzddlenost
N (k)
s pd * 2 )

kde: Ko~ koeﬁci.ent prodlouzeni dopravy (primérny
pomeér mezi skutecné ujetou a vzdusnou

vzdalenosti v oblasti)
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chopped material, briquettes, pellets etc.)

- Maximum allowed water content

- Bulk density or other transport and handling pro-
perties

- Yield (depending on soil-climate conditions or other
local impacts)

- Heating value etc

Characteristics of territory where the raw materials will be
acquired:

- Farmland proportion

- Forestry land or other important resources

- Capacity of raw materials from other resources (was
te, residual feedstock’s etc.)

- Quantity of unusable production (straw consump
tion in livestock production, consumption in other
plants, unprofitable production, losses).

From the given parameters the following factors can be
determined by calculation:

- fuel consumption

3,6 100.P, t,
Q

where: P, -equipment heat nominal output (MW)
t -annual running time of energy equipment

(t.year?)

K

(h.year?)
Q' — biomass heating value (MJ.kg?)
. - heat equipment effectiveness (%)
- catchments area extent
"ol
A, SOk, —— (kir?)
i1 My
where: k — loss coefficient (harvest, storage etc.) )
,— share of i-energy crop in the crop rotation
cycle (%)
m, —yield of i-energy crop (t.ha?)

S - consumption of raw material (e.g.fuel)(t.year?)
- collection area extent

A,.100
k

p
where: k = form land proportion (forests in case of

S (km)

sV

forestry residua consumption (%)
A, - catchments of extent (km?)
- medium transport distance
S
S, Ko Zi (km?)

where: kZp — coefficient of transport extension (average
ratio between really driven and crow- fly

distances)



- minimalni skladovaci kapacita

P,.1000

skl n
st i

il celk
.- podil i-té energeticke plodiny v osevnim
postupu
- celkovy podil energetickych plodin
v osevnim postupu

kde:
(%)

celk

(%)

Na zaklad¢ vyse uvedenych udaju Ize doporudit typ do-
pravniho a skladovaciho systému, pticemz pii volbé do-
pravniho a skladovaciho systému je nutné dodrzovat zasa-
dy nakladani se sypkymi hmotami.

Z hlediska dopravy je na misté volba dopravy pomoci
traktorové soupravy v pripadech, kde prevazuje jizda
v terénu. Doprava traktorovymi soupravami naléza misto
pfi doprave po poli nebo v lese, pfipadné po komunikaci na
kratkou vzdalenost do nejblizSiho mista skladovani.
V situacich, kdy stfedni dopravni vzdalenost presahuje 5
km, je ve vétSin€ pfipadl vhodnéjsi ziidit mezisklad a cast
prepravy realizovat pomoci automobilové dopravy.

Volba typu skladovaciho
systému by v pfipadech po-
tfeby suché suroviny (mén¢
nez 17 % obsahu veSkeré
vody) méla vzdy upiednost-
fiovat zastfeSenou variantu,
v idedlnim ptipad¢ vybave-
nou dosouSecim systémem.
Venkovni skladovani Ize ak-
ceptovat v ptipadech rychlé
spotfeby materialu, ktery
muze mit vyssi obsah vody.
Pocet a umisténi skladu je
nutné volit podle zasad pro-
storového feseni logistiky.

V uvedeném postupu je
jako zafizeni pro spotiebu BES
uvazovano spalovaci zafizeni.
Projiné formyvyuziti surovin
(napi.vyroba pelet nebo briket) plati tytéz zptsoby feSeni
s tim, ze rizné technologie se budou lisit naptiklad
v pouzitych koeficientech nebo v §ifi sortimentu vyuziva-
nych surovin.

Prezentované udaje a materialy v tomto ¢lanku byly zis-
kany v ramci feseni vyzkumného projektu QF4079 Logisti-
ka bioenergetickych surovin.

Kontakt: Ing. Jaroslav Kara, CSc.
Ing. Jiii Soucek, Ph. D.
Ing. Alexandr Bartoloméjev

Obr. 1 Nakladka a doprava hranolovych balikii
Fig. 1 Square bales loading and transport
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- minimum storage capacit

P..1000

n

(m?)

st
st i

il total

where:  —share of i-energy crop in the crop rotation
cycle (%)
o — fOtal share of energy crops in crop
rotation cycle (%)

Based on the above data the type of transport and stora-
ge systems can be recommended and at option of these
systems the principles of handling with loose materials
should be kept.

As transport regard the tractor set is suitable where the
terrain driving predominates. The tractor set transportati-
on is applied mostly in the field or forest operations and
alsoin the road transport for a short distance to the storage
place. In situations, when the medium transport distance
exceeds 5 km, it seems to be more suitable to provide the in-
process store and a part of transportation could be perfor-
med by the trucks.

The storage system op-
tion should always be pre-
dominantly provided by
the roofed variant in case
of dried material (lessthan
17 % of total water con-
tent) ideally equipped by
after drying system. The
outdoor storage can be
accepted in case of mate-
rial fast consumption. Sto-
rage halls number and lo-
cation should be chosen
in accordance with the lo-
gistics spatial solution.

In the presented proce-
dure the combustion de-
vice is considered for

BERM consumption. For
other forms of raw materi-
alsutilization (e.g. pellets or briquettes production) the same
methods of solution are valid under condition of technolo-
gies diversity for example in the coefficients or extent of
utilized raw materials assortment.

The results presented in the contribution were obtained
in the framework of the research project QF4079 Logistics
of bio energy raw material.



Stanoveni parametrii desintegrace vyrezi z
vinic

V roce 2007 byla ¢ast feSeni projektu Konkurence
schopnost zaméfena predevsim na stanoveni para-
metru desintegrace vyiezl z vinic (révi) pti riznych hod-
notach vstupniho materialu v praktickych podminkéach.
Desintegrace byla provedena st€pkovanim. Rizné odrudy
Stépkovaného révi reprezentuji drobné odliSnosti vlastnosti
vstupniho materialu (tvar, houzevnatost, pevnost ve stfi-
hu).

Terénni pokusna méfeni byla provadéna v inoru a biez-
nu 2007 na stanovistich Rakvice, Velké Bilovice a KarlStejn.
Pro stépkovani bylo vyuzito odpadni révi odrid Modry
Portugal (MP), Svatovaviinecké (SV), Miiller Thurgau
(MT), \eltlinské zelené (VZ), Ryzlink vlassky (RV) a Sauvi-
gnon (SG). Jednotlivé odridy se 1isi habitem kete a vznika
u nich odlisné mnozstvi odpadniho révi. Navic se lisi cha-
rakterem, hlavné pfi¢nym prumeérem prytt a tvrdosti dieva.

Pro stépkovani se pouzil mobilni §tépkovac¢ PEZZOLA-
TO 110 Mb pohanény Ctyrtaktnim zazehovym motorem
HONDA GX 120 o vykonu 9 kW, jehoz exploatacni parame-
try se dale sledovaly. Stroj je vybaven diskovym dvouno-
zovym Stépkovacim ustrojim, systémem non-stress pro
zajisténi rovnomeérného piisunu materialu a zabranéni po-
klesu otacek stépkovaciho ustroji. Rozméry vkladaciho hr-
dlajsou 110 x 115 mm, pfi¢ny primér zpracovavaného die-
vauvadény vyrobcem je 5—100 mm. Primér zpracovaného
révi se pohyboval od 10 do 20 mm.

P1i stépkovani bylo révi do vstupniho hrdla stépkovace
vkladano ruc¢né (Obr. 1). Pro lepsi pfisun materialu
k pracovnimu ustroji byl stépkovac vybaven dvojici poda-
vacich valci s hydraulickym pohonem.

Determination of parameters for vineyards
cuttings

n 2007 the part of project was aimed in particular to

determination of parameters for vineyards cuttings des-
integration (vine cane) at different values of input material
under practice conditions. The desintegration was perfor-
med through chipping. Different varieties of chipped vine
cane represent a small diversity of the input material pro-
perties (shape, tenacity, shear strength).

The terrain experimental measurements were carried-out
in Februaryand March 2007 in sites Rakvice, Velké Bilovice
and Karltejn. For chipping was used the waste vine cane
of varieties Modry Portugal (MP), Svatovaviinecké (SV),
Miiller Thurgau (MT), \eltlinské zelené (VZ), Ryzlink vias-
sky (RV) and Sauvignon (SG). Particular varieties vary in
the shrub habitus and in amount of waste vine cane. In
addition, their character is different mainly with cross sho-
ot diameter and wood hardness.

For chipping was utilized chipper PEZZOLATO 110 Mb,
driven by the four-stroke explosion engine HONDA GX
120 (9 kW) and its exploitation parameters were further
monitored. The machine is equipped by the disc two-knife
chipping mechanism, system non-stress for security of
material regular supply and revolutions reduction preven-
tion of the chipping organs. The inlet flare dimensions are
110 x 115 mm, cross diameter of processed wood is 5-100
mm. The processed vine cone diameter ranges from 10 to 20
mm.

During the chipping the vine cane was fed into the inlet
flare manually (Fig. 1). For better material supply to the
working organs the chipper has equipped by two feeding

Obr. 1 Stépkovani révi mobilnim Stépkovacem PEZZOLATO 110 Mb
Fig. 1 Vine cane chipping by chipper PEZZOLATO 110 Mb
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Pro stépkovani bylo pouzito révi odrad Miiller Thurgau,
Modry Portugal, Svatovaviinecké cca tfi tydny po fezu a
révi odrud Veltlinské zelené, Ryzlink vlassky a Sauvignon
ihned po fezu. S ohledem na zjistény obsah vody byla tato
prodleva nevyznamna, vlhkost stépkovanych materialti byla
srovnatelna.

Pro zvyseni objektivity namétenych tdaji byl pti §tép-
kovani kladen diiraz na ostrost nozu, protiostii a nastaveni
otacek pracovniho ustroji. Stroj je vybaven digitalnim otac-
komérem a ovladani stroje umoznuje otacky presné nasta-
vit. Sledované exploatacni parametry uvadi tabulka 1.

Tab.1 Prehled sledovanych parametrii
Tab.1 Survey of investigated parameters

rollers with hydraulic drive.

For chipping was used the vine cane of varieties Miller
Thurgau, Modry Portugal, Svatovaviinecké approximately
3 weeks after cutting and vine cane of varieties Veltlinské
zelené, Ryzlink vlassky and Sauvignon immediately after
the cutting. With regard to the found water content that
time dwell was insignificant and the chipped material moistu-
re comparable.

To increase the measured data objectivity the emphasis
was put on the knives and counter edge sharpness as well
asworking organs revolutions adjustment during the chip-

Sledovany parametr Jednotka Zpusob stanoveni
Parameter Unit Method of determination
Cas potiebny ke Stépkovani h odecet Casového useku na presnych stopkach
Necessary chipping time reading of time period from precise stop watch
Hmotnost ziskané stépky k vazeni na zavésné vaze
Mass of chipped material obtained g weighing with suspension balance
Spotieba paliva I metoda dolévani do nadrze pomoci odmérného valce
Fuel consumption method of fuel fill up to tank via graduated vessel
Otacky stépkovaciho ustroji . odecet z otackoméru

L - . min . N
Chipping mechanism revolutions reading from revolution indicator
Obsah veskeré vody % laboratorné podle CSN 44 1377
Total water content in laboratory by the standard CSN 44 1377
Stredni délka castic mm sitovou analyzou podle CSN ISO 9276-1
Particles medium lenght via net analysis by the standard CSN ISO 9276-1

Z hodnot sledovanych parametru se dale vypocitala vy-
konnost §tépkovace, mérna spotieba paliva a sypna hmot-
nost ziskané $tépky. Stanoveni a vypoéty hodnot probiha-
ly podle metodiky z r. 2006.

K vyhodnoceni prikaznosti rozdilti mezi hodnocenymi
variantami pokusu byla pouZita analyza variance (hladina
vyznamnosti a =0,05). Jako metoda nésledného testovani
byl pouzit Tukeyiv—HSD test na hladin€ vyznamnosti o =
0,05 a o= 0,01. Uvedené metody statistického vyhodnoceni
byly aplikovany pomoci pocitacového softwaru Unistat 4.53
pro MS Excel. Vysledné hodnoty sledovanych parametra
uvadi tabulka 2.

Vv

vo Cerstvé, mokré a Siroké. Z hlediska anatomické stavby
mekké, rovné, bez sukt, které pochazi z vétvi nebo kmene
stromu. Téchto piedpokladu je v§ak u odpadniho révi po
fezu vinic obtizné dosahnout, protoze svym charakterem
predstavuje nesourody material.

Z hodnot uvedenych v tabulce 2 vyplyva, Ze se vykon-
nost Stépkovace pfi St€pkovani révi o primérném obsahu
veSkeré vody 40,7 % pohybovala v intervalu 230-470
kg.h* (0,52 a7 0,99 m3.h?). Z vysledkd statistického vyhod-
noceni (tabulky 3 a 4) vyplyva statisticka prikaznost vlivu
vlastnosti vstupniho materialu na vykonnost §tépkovace
podle jednotlivych odrud.

ping. The machine is fitted with the digital revolution indi-
cator and machine control enables to set-up the revoluti-
ons accurately. The investigated exploitation parameters
are shown in table 1.

From the investigated parameters values further was cal-
culated the chipper performance, fuel specific consumpti-
on and bulk weight of acquired chipped material. Determi-
nation and calculation of values were made in accordance
with the methodology elaborated in 2006.

For assessment of differences cogency between evalua-
ted experimental variants the variation analysis was utili-
zed (level of significance o = 0.05). The Tukey—HSD test
was used as a method of following testing on the level of
significance a = 0,05 and o= 0.01. The mentioned method
of statistical assessment was applied by means of compu-
ter software Unistat 4.53 for MS Excel. Resulting values of
investigated parameters are listed in table 2.

As chipped material quality and quantity regards the most
suitable is a fresh, wet and wide wood. The soft, straight
and knotless wood from branches or trunk is most suitable
from point of view of anatomical composition. Neverthe-
less, it is difficult to achieve those presuppositions after
the vineyard cutting due the different character of that

material. ) )
From the value presented in table 2 resulted that chipper

performance during vine cane chipping with total water
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Tab. 2 Vysledky hodnot zjistené mérenim a vypoctem
Tab. 2 Value results found through measuring and calculation

Sledovany parametr Jednotka Primérna hodnota (ze dvou opakovani) sledovaného parametru u odrady
Paramete)r/ P Unit Average value (two repetitions) of variety investigated parameter
MT VZ RV SG SV MP
Cas potiebny ke
St&pkovéani/Time h 0,42 0,28 0,25 0,53 0,33 0,67
necessary for chipping
Hmotnost
Stépkovancho materidlu | ) o 121 77,6 83 199 155 150
Chipped material '
weight
Spotfeba paliva | 0,7 0,63 0,64 11 0,7 0,8
Fuel consumption
Otacky stépkovaciho sl
Ustroji/Chipping (min) 114 000 (1 900)
mechanism revolution
Obsah veskeré vody % 40,60 40,02 41,97 39,73 41,04 40,82
Total water content
Objemové hmotnost
Stépkovaného r_nateriélu kg.m® 436 458 452 660 472 442
Chipped material '
volume weight
Stredni délka ¢astic
Particles medium mm 8,92 4,38 9,24 4,40 4,32 8,58
length
Vykonnost stroje kg.h™ 290 270 330 370 470 230
Machine performance
Vykonnost stroje m?.h? 0,67 0,59 0,73 0,56 0,99 0,52
Machine performance
M¢rma spotieba paliva
Fuel specific lkg? | 579.10° | 812.10° | 7,70.10° | 553.10° | 452.10° | 5,33.10°
consumption
(Natural 95)
Tab. 3 Analyza rozptylu — vykonnost Stépkovace
Tab. 3 Variance analysis - Chipper performance
Stupné Primérny
Zdrojwariability Soucet ¢tvercl volnosti étverec Stat. F Vyznamnost
Variability urce | Sum of squares Degree of Average Stat. F Significance
freedom square
Hlavni efekty 73067,667 5 14613,533 1169,083 0,0000
Principal effects
Vykonnost 73067,667 5 14613,533 1169,083 0,0000*
Performance
Vysvétleno/Explained 73067,667 5 14613,533 1169,083 0,0000
Chyba/Error 75,000 6 12,500
Celkem 73142,667 11 6649,333
Total

Poznamka: * oznacuje statisticky prikazny rozdil

Note: * means statistically difference
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Tab. 4 Metoda nasledného testovani — Tukey-HSD
Tab. 4 Consequential testing method - Tukey- HSD

ruda Pramér MP VZ MT RV SG SV
Vari Average
M P 230,00 ** ** ** ** **
VZ 269,50 ** ** ** ** **
MT 290,00 ** ** ** ** **
RV 330,00 ** ** ** ** **
SG 370,00 ** ** ** ** **
SV 470,50 ** ** ** ** **
Poznadmka: *oznaeuje vyznamni odliSné pary (e = 0,05); **oznaeuje velmi vyznamni odlisné pary (a = 0,01)

Note:

Nejvyssi vykonnost byla dosazena u odrid Svatovavii-
necké a Sauvignon, které vytvareji dostate¢né dlouhé, sil-
né ptimé pryty. To umoznuje plynulé stépkovani pti dob-
rém zaplnéni vkladaciho hrdla stroje. Skutecnosti je také,
ze se tyto dve odrudy vyznacuji vyrazné tvrd$im dievem,
jak ostatn& napovida objemova hmotnost (660 kg.m™ resp.
472 kg.m?). O tvrdosti dieva téchto dvou odrid svédei i
zkusenosti pracovnikll provadgjicich ruéni fez vinic, ktefi
potvrzuji snizenou vykonnost a vyssi namahu ruky prave
ptifezu téchto dvou odrud. Z vysledkt 1ze usoudit, Ze tvrdsi
révi je pro §tépkovani vhodnéjsi nez houzevnaté révi ostat-
nich odrad. Tim Ize také do jisté miry vysvétlit nizsi vykon-
nost §tépkovace u ostatnich odrad.

Prestoze charakter révi neni ovlivnén pouze odriidovy-
mi vlastnostmi, ale také péstitelskym systémem a agrotech-
nickymi opatienimi jako je napf. typ vedeni, zptisob fezu a
provedeni zelenych praci nebo hnojeni, je vliv révi podle
odridy na vykonnost nejvyraznéjsi.

Energeticka naro¢nost stépkovani vyjadiena hodnotou
meérné spotieby paliva také zavisi na vlastnostech révi.
Z vyslednych hodnot uvedenych v tab. 2 vyplyva, Ze se
meérna spotieba benzinu Natural 95 pohybovala v rozmezi
4,52-8,12 |.t*. Nejniz8i hodnoty byly naméteny pti stépko-
vani révi z odridy Svatovaviinecké a Modry Portugal, nej-
vyssi z révi odrid Ryzlink vlassky a Veltlinské zelené.

Energie spotiebovana pfi stépkovani zavisi vyrazné na
stupni desintegrace, fyzikalnich vlastnostech stépkované-
ho materialu (hustota) a typu pracovniho Gstroji. DalSimi
faktory ovliviiujicimi kvalitu prace a vykonnost §tépkova-
¢l jsou vlastnosti Stépkovaného dieva jako napt. vihkost,
pruznost, pevnost, tvrdost.

Tuto skuteénost dokladaji vysledky statistického hod-
noceni spotieby pohonnych hmot provedeného pomoci
analyzy variance a metod nésledného testovani (tab. 5 a
tah.6).

Vysledky granulometrického rozboru udavaji sttedni dél-
ku ¢astic. U révi s tvrds$im dfevem byla délka 4,32—4,40 mm
(odridy Svatovaviinecké a Sauvignon). Houzevnaté die-
vo (odridy Miiller Thurgau, Modry Portugal, Ryzlink vlas-
sky) vykazovalo stiedni délku astic 8,58-9,24 mm. Stépka
z téchto odrud obsahovala také vétsi podil delsSich kust
lyka a kury. Vysledky testovani uvedené v tab.7 a tab. 8
ukazuji prikaznost vlivu odriid Miiller Thurgau, Modry
Portugal a Ryzlink vlassky na velikost Stépky.

* means significantly different pairs (o. = 0.05); *

*
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means very significantly different pairs (o = 0.01)

average content of 40.7 % has ranged between 230-470
kg.h(0.52 t0 0.99 m®.h1). From the statistical assessment
results (table 3 and table 4) follows statistical conclusive-
ness of the particular varieties input material properties ef-
fect on chipper performance.

The highest performance was achieved for varieties Sva-
tovaviinecké and Sauvignon, generating sufficiently long,
strong and straight shoots. This made possible the trou-
ble-free chipping at good fill of machine inlet flare. The
reality also is that these two varieties are characterized by
significantly harder wood as indicates the volume weight
(660 kg.m= 472 kg.m=, respectively). The wood hardness of
these two varieties also is proved by the workers experien-
ce performing manual vineyard cutting. They confirm redu-
ced performance and higher hand stress when cutting the-
se two varieties. It may be considered from the results that
harder vine cane is more suitable for chipping as compared
with the tenacious vine cane of other varieties. This as well
explains to certain extent lower chipper performance achie-
ved for other varieties.

Despite the vine cane character is not affected only by
the cultivation system and agricultural practices as e.g. type
of leading, cutting method and green work or fertilization
performance, the vine cane effect is most expressive in de-
pendence on its variety.

Chipping energy need as expressed by the fuel specific
consumption also depends on the vine cane properties.
From the resulting values presented in table 2 is evident
that the petrol Natural 95 specific consumption has ranged
between 4.52-8.12 I.t*. The lowest values were measured
for vine cane chipping of varieties Svatovavtinecké and
Modry Portugal, the highest then for Ryzlink vladsky and
\eltlinské zelené.

Energy consumed for chipping depends mainly on de-
gree of desintegration, chipped material physical proper-
ties (density) and type of working mechanism. Other factor
influencing work quality and chipper performance are the
chipped wood properties, e.g. moisture, flexibility, streng-
th, hardness.

This fact is supported by the results of statistical assess-
ment of fuel consumption carried-out by the variance ana-
lysis and consequent testing methods (table 5 and table 6).
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Tab. 5 Analyza rozptylu — spotreba pohonnych hmot

Tab. 5 Variance analysis — fuel consumption

Stupné Primérny
Zdrojwariability Soucet ¢tverci volnosti étverec Stat. F Vyznamnost
Variability urce | Sum of squares Degree of Average Stat. F Significance
freedom square
Hlavni efekty 20,240 5 4,048 967,630 0,0000
Principle effects
Spotfeba PH 20,240 5 4,048 967,630 0,0000*
Performance
Vysvétleno/Explained 20,240 5 4,048 967,630 0,0000
Chyba/Error 0,025 6 0,004
Celkem 20,265 11 1,842
Total
Poznamka: * oznacuje statisticky prikazny rozdil
Note: * means statistically conclusive difference
Tab. 6 Metoda nésledného testovani — Tukey-HSD
Tab. 6 Consequential testing method - Tukey- HSD
rida Primér Y\ MP SG MT RV VZ
Vari Average
SV 4,520 ** ** ** ** **
MP 5,330 ** ** ** **
SG 5,530 ** * ** **
MT 5,795 ** ** * ** **
RV 7,710 ** ** ** ** **
VZ 8,110 ** ** ** ** **
Poznamka: *oznacuje vyznamné odlisné pary (@ = 0,05); **oznacuje velmi vyznamné odlisné pary (@ = 0,01)
Note: * means significantly different pairs (& = 0.05); ** means very significantly different pairs (& = 0.01)
Tab. 7 Analyza rozptylu — stiedni délka castic
Tab. 7 Variance analysis — particles medium length
Stupné Primérny
Zdrojwariability Soucet ¢tverci volnosti étverec Stat. F Vyznamnost
VariabilityTesqurce | Sum of squares Degree of Average Stat. F Significance
freedom square
Hlavni efekty 62,833 5 12,567 9195,039 0,0000
Principle effects
Velikost Castic 62,833 5 12,567 9195,039 0,0000%
Size of particles
Vysvétleno/Explained 62,833 5 12,567 9195,039 0,0000
Chyba/Error 0,008 6 0,001
Celkem 62,841 11 5,713
Total

Poznamka: * oznacuje statisticky prikazny rozdil

Note: * means statistically conclusive difference

Cilem analyzy bylo posoudit vliv odpadniho révi ziska-
ného pfi zimnim fezu vinic z riznych odrud na vykonnost
Stépkovace a kvalitu stépky. Vysledky potvrzuji vliv odri-
dovych vlastnosti (resp. vlastnosti vstupniho materialu)
na vykonnost pouzitého stépkovace pii St€pkovani révi.
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The granulometric analysis results give the particles
medium length 4.32—4.40 mm (varieties Svatovaviinecké and
Sauvignon). The tenacious wood (varieties Miller Thur-
gau, Modry Portugal, Ryzlink vlassky) has the particles
medium length of 8.58-9.24 mm. Chipped material of these
varieties also contained a higher share of bast and bark
pieces. The testing results listed in table 7 and table 8 have
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Tab. 8 Metoda nasledného testovani — Tukey-HSD
Tab. 8 Consequential testing method - Tukey- HSD

rada Pramér SV SG vz MP MT RV
Vari Average

SV 4,325 wx ** wx
SG 4,350 wx wx *x
VZ 4,380 wx wx *x
M p 8 , 5 7 5 ** ** ** ** **
M T 8 , 9 1 5 ** ** ** ** **
RV 9 , 2 45 ** ** ** ** **

Poznamka: *oznacuje vyznamné odlisné pary (@ = 0,05);
Note:

Nejvyssi vykonnost §tépkovace byla dosazena pii stépko-
vani révi odrid Svatovaviinecké a Sauvignon, kdy proces
byl plynuly pii dobrém zaplnéni vkladaciho hrdla stroje.
Obé¢ tyto odridy zaroven vykazuji nejvyssi objemovou
hmotnost (660 kg.m= resp. 470 kg.m-3).

Vyznamnym ukazatelem energetické narocnosti pfi vyro-
bé stépky je mérna spotieba pohonnych hmot. Nejnizsi
hodnoty mérné spotieby byly naméreny pri st€pkovani révi
z odridy Svatovaviinecké (4,52.10% 1.kg*) a Modry Portu-
gal (5,33.10°%1.kg?), nejvyssi z révi odrid Ryzlink vlassky
(7,71.10% Lkg™) a \eltlinské zelené (8,12.10° 1.kg™).

Pfi granulometrickém rozboru vykazovalo houzevnaté
dievo odrid Miiller Thurgau, Modry Portugal, Ryzlink vlas-
sky, sttedni délku ¢astic 8,58-9,24 mm, zatimco $tépka z
révi u odrid s tvrdym dfevem (Svatovaviinecké a Sauvi-
gnon) méla stfedni délku ¢astic 4,32-4,40 mm.

Prestoze charakter révi je ovlivnén také péstitelskym sys-
témem a agrotechnickymi opatienimi jako je napf. typ vede-
ni, zpasob fezu a provedeni zelenych praci nebo hnojeni,
odridové vlastnosti révi jsou z hlediska desintegrace ur-
¢eny hlavné tvrdosti a houZevnatosti vstupniho materialu.
Tyto vlastnosti podminuji vykonnost a mérnou spotiebu
Stépkovace a velikost vysledné §tépky. Vykonnost stroje
jezaroven ovlivnéna i délkou a pfi¢nym prumérem zpraco-
véavaného révi.

Prezentované tidaje a materialy v tomto ¢lanku byly zis-
kany v rameci feseni vyzkumného projektu QG60083 Kon-
kurenceschopnost bioenergetickych produkti.

Kontakt: Ing. Jiii Soucek, Ph.D.
Ing. Patrik Burg, Ph.D. (MZLU Brno)
Ing. Milan Kroulik, Ph.D. (CZUPraha)
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**oznacuje velmi vyznamné odlisné pary (@ = 0,01)
* means significantly different pairs (& = 0.05); ** means very significantly different pairs (& = 0.01)

shown effect conclusiveness of varieties Miller Thurgau,
Modry Portugal and Ryzlink vlassky on chipped material
size.

The aim of the analysis was to assess effect of waste
vine cane acquired within the winter cutting of vineyards
from different variants on chipper performance and chip-
ped material quality. The results have confirmed effect of
variety properties (input material properties respectively)
on performance of utilized chipper in vine cane chipping.
The highest performance of chipper was achieved in chip-
ping of vine cane of varieties Svatovaviinecké and Sauvi-
gnon when the process was continuous at good fill of ma-
chine inlet flare. Both these varieties have also proved the
highest volume weight (660 kg.m=and 470 kg.m, respecti-
vely).

An important indicator of energy consumption within
the chipped material production is a fuel specific consump-
tion. The lowest values of fuel specific consumption were
measured for chipping of vine cane variety Svatovaviinec-
ké (4.52.10% .kg*) and Modry Portugal (5.33.10% .kg?), the
highest then for vine cane variety Ryzlink vlassky (7.71.10-
% |.kg?) and Veltlinské zelené (8.12.10° 1.kg?).

The granulometric analysis revealed that the tenacious
wood of varieties Miller Thurgau, Modry Portugal, Ryz-
link vlassky has the particles medium length of 8.58-9.24
mm, while the chipped material from vine cane of varieties
with hard wood (Svatovaviinecké and Sauvignon) has the
particle medium length of 4.32—4.40 mm.

Despite the vine cane character is influenced also by the
cultivation system and agricultural practices as e.g. type of
leading, method of cutting and performance of green work
or fertilization, the vine cane variety properties are determi-
ned particularly by the input material hardness and tenaci-
ty as desintegration regards. These properties influence
performance and fuel consumption as well as resulting chip-
ped material size. The machine performance is affected even
by the processed vine cane length and cross diameter.

The results presented in the contribution were obtained
in the framework of the research project QG60083 Bioener-
gy products competitiveness.



VyuZziti odpadniho di‘eva po fezu vinic formou
vyroby pevnych biopaliv

V soucasné dobg je nejcast&jsi variantou vyuziti od
padniho dieva po fezu vinic drceni révi pfimo
v mezifadi, kde je rozdrcené révi ponechano pro nasledny
rozklad. DalSi moznosti je vyuZiti révi jako suroviny pro
vyrobu pevnych biopaliv.

V CR je v soudasné dobé zaregistrovano pies 19 000 ha
vinic, z toho néco pres 16 000 ha ve stadiu plodnosti. Mnoz-
stvi vyprodukovaného révi zavisi na odrudé, stari a hlavné
na typu vedeni (poctu ket na 1 ha). Primérné hodnoty se
pohybuji v mnozstvich 0,45 — 0,70 kg na hlavu, coz v prii-
méru predstavuje asi 3,50 t.ha™.

K pokusu bylo pouzito révi ziskané ze ¢tyt riznych od-
rud — Modry Portugal, Svatovavtinecké, Veltlinské Cerve-
néranné a Miiller Thurgau v pfiblizné stejném poméru.
Révi bylo hned po sbéru stépkovano diskovym Stépkova-
¢em. Vlhkost révi v dob¢ sbéru a stépkovani byla 63 % a
mérna hmotnost §tépky 480 kg.m. Stépka byla odvezena a
v kryté hale byla skladovana volné¢ na betonové podlaze,
kde postupné vysychala a béhem 3 mésict klesla vlhkost
azna 9,5%. Poté byla stépka z révi o vlhkosti 9,5% lisovana
do formy valcovych briket lisem Briklis HLS 70. Jedna se
o hydraulicky lis s pevnou lisovaci komorou. Lisovaci tlak
byl v pribéhu lisovani nastaven na 450 kPa. Vykonnost
lisu a spotieba elektrické energie jsou znazornény
v tabulce 1.

Waste wood utilization for solid bio fuels
production after the vineyards cutting

t present the mast common variant of waste wood
tilization other the vineyards cutting the vine cane
crushing just in the inter-row where that material is remai-
ned for a consequent decomposition. Other possibility is
the vine cane utilization as a raw material for solid bio fuels
production.

In the Czech Republic there is at present registered more
than 19 000 ha of vineyards of which some 16 000 ha in the
fertility stage. Amount of produced vine come depends on
variety, age and mainly on leading type (number of shrubs
per 1 ha). The average values are ranging between 0,45 —
0,70 kg per 1 head and this amount represents about 3,50
tha.

For the experiment was used the vine cane from the four
different varieties - Modry Portugal, Svatovaviinecké, Vent-
linské ¢ervené ranné and Miiller Thurgau in approximated
equal ratio. The vine cane was chopped immediately after
the harvest by the disc chopper. The vine cane moisture in
time of harvest and dipping was 63% and chapped material
specific weight 480 kg.m® The chopped material was trans-
ported and stored in covered hall on the contents floor
where was gradually dried and during the 3 moults the
moisture decreased up to 9,5%. Then the vine cone were
pressed into the form of cylindrical briquettes by the press
BriklisFLS 70. It is hydraulic press with solid pressing dam
her. The pressure during the pressing was set-up at 450
kPa. The press performance and electivity consumption
areillustrated in Tab.1.

Tab. 1 Vykonnost lisu Briklis HLS 70 a spotieba elektrické energie pri lisovani briket z révi
Tab. 1 Press Briklis HLS 70 performance and electricity consumption for vine cane briquettes pressing

Doba lisovani Mnozstvi briket Vykonnost lisu Spotieba el. energie
Time of pressing | Amount of Press output Electricity
briquettes consumption
[min] [ka] [kg-h™] [kWh]
A 20 17,6 52,8 0,8
B 20 18,0 54,0 0,8
C 20 18,1 54,3 0,8
D 15 14,4 57,6 0,6
E 15 13,7 54,8 0,6

Hustota briket z révi se pohybovala v rozmezi 760 — 870
kg.m. Z hlediska mechanickych a fyzikalné mechanickych
vlastnosti jsou brikety vyprodukované na hydraulickém
lisu BHL 70 srovnatelné s briketami z energetickych dievin
lisovanymi na stejném zafizeni. Ukazka briket z révi je uve-
dena na obréazku 1.
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The vine cane briquettes density was in range from 760
t0 870 kg.m3. From point of view of mechanical and physi-
cal and mechanical properties are the briquettes produced
by the hydraulic press BHL 70 comparable with these pro-
duced from energy wood pressed by the sane equipment.
The vine cane briquettesare illustrated in Fig.1.



Obr. 1 Brikety vyrobené z révi lisem Briklis HLS 70
Fig. 1 Briquettes produced from vine cane by the press

Briklis HLS 70

Nasledné¢ byla provedena analyza briket z révi, pii které
byly stanoveny zékladni energetické vlastnosti briket. Ob-
sah prvkt v materialu byl stanoven chromatograficky. Hod-
noty spalného tepla a vyhfevnosti byly stanoveny posle
CSN ISO 1928 a obsah popela podle CSNISO 1171. Spalo-
vaci zkouska briket byla provedena v laboratoti VUZT Pra-
ha. Pii této zkousce byly stanoveny emise vznikajici pri
spalovani testovanych briket analyzatorem spalin GA 60
MADUR.

Primérné koncentrace vSech sledovanych latek vyho-
vély hodnotam technické normy CSN EN 13229. Emise CO
vsak prekrocily povolené mnozstvi pro tiidu 1, ale s rezervou
vyhovuji podminkam tiidy 2. Velmi dobie 1ze naopak hod-
notit emise NO,. U pouzivaného spalovaciho zatizeni
s ohledem na nizky tepelny vykon sice neni pro NO, stano-
vena limitni hodnota, podle Smérnice ¢. 13-2002 MZP CR
s pozadavky pro proptijéeni ochranné znamky ,,Ekologicky
Setrny vyrobek* pro teplovodni kotle na spalovani bioma-
sy pro istfedni vytapéni do 0,2 MW (CSN 07 02 40 a CSN
EN 303-5) jsou vsak limitni hodnoty pro NO, 250 mg.m
pii 11 % O, a tyto hodnoty nebyly pfekroceny.

Provedena méteni dokazuji, Ze brikety z révi maji srovna-
telné parametry s briketami z energetickych dfevin. Vyroba
pevnych biopaliv z odpadniho dfeva po fezu vinic je tedy
zajimavou a perspektivni moznosti energetického vyuziva-
ni révi.

Na toto feseni byla v uplynulém roce podana k Uradu
pramyslového vlastnictvi pfihlaska uzitného vzoru a pfi-
hlaSka vynalezu.

Prezentované idaje a materialy v tomto ¢lanku byly zis-
kany v ramci feseni vyzkumného projektu 1G46082 Tech-
nologickeé systémy a ekonomika integrované produkce ze-
leniny a révy vinné.

Kontakt: Ing. Oldiich MuZik
Ing. Marie Kovdiovd
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Consequently was carried-out the analysis of vine cane
briquettes and determined their basic energy properties.
The elements content in material was specified by chroma-
tography method. The combustion head and heating value
levels were determined according to standard CSN (SO 1928
and ash content according to standard CSN ISO 1171. The
briquettes combustion test was conducted in laboratory of
RIAENg. p.r.i. During this test were fecund emissions gene-
rating within the tested briquettes combustion by means of
combustion material analyzer GA 60 MADUR.

Average competitions of all monitored substances were
in compliance with values of technical standard CSN EN
13229. CO emissions but exceeded the amount for class 1,
nevertheless they comply sufficiently with the class 2 con-
ditions. In contrary the NO_emissions can be evaluated
wary well. Despite the limit value for NO, is mat specified
for the used combustion equipment due to a low heat per-
formance, the limit values for NO, are 250 mg.m, *at11%O,.
Thisis in accord me with the directive No.13 — 2002 of the
ministry of environment for the registered trade mark “Eco-
logically friendly product” allocation for the hot-water bo-
iler for central heating to 0.2 MW (standards CSN 070240
and CSN EN 303-5).

The performed measurements have proceeded that the
vine cane briquettes have the comparable parameters with
these produced from energy wood species. The solid bio
fuels production from waste wood after the vineyards cut-
ting is thus an interesting and prospective possibility of
the vine cane energy utilization.

For this solution was in the past year lodged the applica-
tions of utility model and invention to the office for indu-
strial property.

The results presented in the contribution were obtained
in the framework of the research project 1G46082 Technolo-
gical system and economy of vegetable and vine integra-
ted production.



Standardni paliva z rychlerostoucich dievin

P aliva vyrobena z biomasy mohou byt vytvofena
v riznych formach. Takto zpracovana paliva maji rtiz-
néuzitné vlastnosti a rovnéz se lisi naklady na jejich vyro-
bu. Proto byly vytvofeny rizné druhy paliv z fytomasy to-
polti. Kmeny stromu byly zpracovany do formy polenové-
ho dtivi, kratkého kusového dieva (KKD), drceného direva
a §tépky s riiznou strukturou. Stépka byla nasledné zpra-
covéna do formy topnych briket.

Vytvorené formy paliv byly podrobeny testim na zjisté-
ni jejich mechanickych vlastnosti a emisi pii spalovani ve
standardnim spalovacim zafizeni. U topnych briket, ptipad-
néurostlého dieva (tj. KKD), byla zjistovana jejich husto-
ta, dale byla u topnych briket zjistovana sila potiebna pro
jejich destrukei (coz je velic¢ina charakterizujici jejich pev-
nost v tlaku). Pro porovnani charakteristik uvedenych fo-
rem paliv z rychle rostoucich dievin (RRD) byla testovana
i komer¢n¢ dostupna biopaliva - dfevéné brikety z hoblin a
pilin (o priméru 90 mm a délce 280 mm), oznacena jako
Turbohard, vyrobce BIOMAC s.r.0.

Nameétené hodnoty charakteristik pro deset druhd vy-
tvorenych biopaliv jsou uvedeny v tabulce 1.

Standard fuels from rapid growing woody plants

he fuels produced from biomass can be generated in

various forms. Such processed fuels have different
use properties as well as costs for their production vary.
For this reason the various fuels types were produced from
poplar phytomass. The trees trunks were processed to the
form of logs, short lump wood (SLW), crushed wood and
chopped material of different structure. The chopped mate-
rial was consequently processed in the form pf heat bri-
quettes.

The produced fuel forms were tested for their mechanical
properties and emissions detection during combustion in
standard combusting equipment. For heat briquettes or
grown wood (SLW) the density necessary for their destruc-
tion was investigated (it is a quantity characterising their
strength in pressure) For the characteristics comparison of
presented fuel forms from rapid growing woody plants the
commercially available biofuels — wood briquettes from
shavings and saw dust (diameter of 90 mm and length of
280 mm) were marked as Turbohard, manufacturer BIOMAC,
Ltd.

The measured values of characteristics for ten types of
produced biofuels are listed in table 1.

Tab. 1 Obsah vody a mechanické viastnosti biopaliv (formy 1-9 vytvoreny z energetickych topolit)
Tab. 1 Water content and biofuels (forms 1-9 produced from energy poplars)

Vzorek | Popis paliva Obsah vody Hustota Destrukéni
Sample | Fuel description Water content Density sila
&./No % kg/dm® Destruction
force
N/mm

1 Polena 11,2 0,43 -
Billots

2 KKD/SLW 11,9 0,44 -

3 Drcené dievo 10,3 - -
Crushed wood

4 Stépka hruba 6,4 - -
Rough chopped material

5 Stépka jemna 75 - -
Fine chopped material

6 Briketa — sté¢pka hruba 7,6 0,74 57
Briquette - rough (0,69-0,80) (44 -67)
chopped material

7 Briketa — stépka jemna 8,1 0,71 35
Briquette - fine chopped (0,69 -0,75) (23 -50)
material

8 Briketa — Srot 7,1 0,73 67
Briquette — meal (0,71-0,76) (48 -83)
0 15 mm

9 Briketa — Srot 7,3 0,75 65
Briquette — meal (0,70-0,74) (47-179)
0 8 mm

10 Dievéna briketa 6,7 1,08 73
Wood briquette
Turbohard
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Jak z této tabulky vyplyva, mechanické vlastnosti jsou u
vSech forem biopaliv srovnatelné. Vyjimku tvoii briketa
z jemné $tépky, na jejiz destrukci postacila nizsi destrukeni
sila nez u ostatnich forem biopaliv. Ve srovnani s dievénou
briketou Tubhard vykazuji brikety 6 - 9 nizsi hustotu.

Pro zjistovani emisnich parametrl byla paliva spalovana
v akumulaénich kamnech SK-2 vyrobce RETAP s.r.o.
(obr. 1).

Vysledky méfeni emisi
COaNO, jsou graficky uve-
deny na obr. 2 a 3. Z grafu
vyplyva, ze emise CO jsou
pomérné vysoké u paliv 1
az 5, tj. u viech forem kro-
meé briket. Zpracovanim
materidlu do topnych briket
se naopak tyto emise vyraz-
né snizuji a v daném piipa-
dé umoznuji provoz spalo-
vaciho zafizeni v rezimu pro
t¥idu I dle CSN EN 13229.
Hodnoty emisi NO_ve spa-
linach testovanych paliv
nepiekro€ily horni mezni
hranici a lze je povaZovat za
vyhovujici v souladu se
smérnici MZP ¢. 13-2006.

As evident from this table the mechanical properties of
all biofuels forms are comparable except the briquette from
fine chopped material which was destructed by lower de-
struction force in comparison with other samples. The bri-
quettes 6 - 9 have proved lower density as compared with
the briquette Turbohard.To find the emission parameters
the fuels were burned in the heat storage stove SK-2, ma-
nufacturer RETAP, Ltd. (Fig.1).

Results of CO and NO,
emissions measuring are
presented in graphical
formin Fig. 2and 3. From
the graphs resulted that
CO emissions are relative
high for the fuels1-5, i.e.
for all except briquettes.
Through material proces-
sing into heat briquettes
these emissions were
considerably decreased
and in the given case they
enable the burning equip-
ment operation in regime
for class | according to
standard EN 13229. The

Obr. 1 Spalovaci akumulacni kamna SK-2 RETAP 8 kW NO, emissions values in

Fig. 1 Combustion heat storage stove SK-2 RETAP 8 kW
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Obr. 2 Prumérné hodnoty plynnych emisi CO ve spalindach overovanych forem paliv
na bdzi dreva p¥i referencnim obsahu O,=13 %

Fig. 2 Average values of CO gaseous emissions in combustion material of verified fuels forms
on basis of wood at O, referential content =13 %
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Obr. 2

Priimérné hodnoty plynnych emisi NO, ve spalindch ovéfovanych forem paliv

na bazi dieva pii referencnim obsahu O,=13 %

Fig. 2

Average values of NO, gaseous emissions in combustion material of verified fuels

forms on basis of wood at O, referential content =13 %

Z fytomasy energetickych topold je mozno vytvorit pali-
va vhodna pro spalovani v kotlich malych vykont ¢i pro
lokalni topenisté v jednoduché formé zpracovani, tj. jako
polena, KKD ¢i stépka o rtizné struktute. Polena, KKD a
velka stépka (drcené dievo) vykazuji v pouzitych spalova-
cich zafizeni vysoké emise CO, charakterizujici horsi kvalitu
spalovani oproti dale uvedenym briketam. HorSi uzitné
vlastnosti jsou vSak vyvazeny nizsi cenou téchto paliv.
Oproti tomu topné brikety vytvorené z fytomasy topoltl
maji pfi spalovani nizsi emise a jsou vhodnéjsi z hlediska
obsazené objemové energie. Nevyhodou je ovSem jejich
vyssi cena uréena zvysenymi naklady na lisovani.

Udaje prezentované v tomto piispévku byly ziskany
v ramci feSeni projektu QF3160 Vyzkum novych technolo-
gickych postupti pro efektivnéjsi vyuziti zemédélskych a
potravinaiskych odpadi.

Kontakt: Ing. Petr Hutla, CSc.
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the tested fuels combustion material did not exceed the
upper limit and they can be considered satisfactory in ac-
cordance with Directive of the ministry of Environment No.
13-2006.

From the energy poplar phytomass can be produced fuels
suitable for combustion in boilers of small output or for
local heating place in processing simple form, i.e. in form of
logs, SLW and big chopped material (crushed wood) have
proved high CO emissions in utilized burning equipment
characterizing worse quality of burning in contrast with
presented briquettes. The worse use properties but are
balanced by lower price of these fuels. In contrary the heat
briquettes produced from polar phytomass have lower emis-
sions during burning and are more suitable from aspect of
volume energy contained. Their disadvantage but is their
price given by increased costs for processing.

The results presented in the contribution were obtained
in the framework of the research project QF3160 Research
of new technological processes for more effective utilizati-
on of agricultural and food waste.



Kompostovani na volné ploSe v pasovych
hromadach

ompostovani, jako racionalni materialové vyuziti

moty rostlinného ptivodu, je v nasich podminkach

na prvnim misté v hierarchii optimalniho postupu v odpa-

dovém hospodafstvi pti nakladani s jiz vzniklym biologic-
kym odpadem (bioodpadem).

Soucasné kapacity kompostaren v nasi republice proza-
tim neumoziuji zpracovavat bioodpady v takovém mnoz-
stvi, které by bylo zapotiebi, a proto je nutné uvést do
provozu noveé kapacity kompostaren. UvaZuje se o vybu-
dovani nékolika dalSich kompostaren s individualni rocni
kapacitou zpracovani 20 000 t bioodpadti. Zbyvajici po-
tirebnou kapacitu by bylo mozné pokryt mensimi kompostar-
nami a kompostovisti s ro¢ni individualni kapacitou zpra-
covaniod 1 — 10000 t, popt. domacim a komunitnim kom-
postovanim.

Proto Ize predpokladat, Ze znakem dalsiho vyvoje v pro-
blematice kompostovani bude jednoducha kompostovaci
jednotka, vyuzivajici technologii kompostovani na volné
plose v pasovych hromadach s rocni kapacitou kolem 1500
t. Uvedeny typ kompostarny budou pievazné provozovat
zemédélské podniky nebo farmy, provozovny komunalnich
sluzeb, velka zahradnictvi a dal$i podniky, které musi fesit
problematiku zpracovavani bioodpadu.

Jednotky pro kompostovani na volné ploSe v pasovych hro-
madach

Omezené prostorové moznosti (zpevnéna, vodohospo-
darsky oSetfena plocha) a zvysujici se mnozstvi bioodpa-
du, vhodné pro zpracovani kompostovanim, vede ke snaze
maximalniho zefektivnéni vyroby kompostu.

Rizené kompostovani, provozované na volné plose
v pasovych hromadach, vyrazné urychli cely proces, proto
je nékdy také nazyvano rychlokompostovanim. Rozklad
probéhne za 6 - 8 tydnll (u netfizeného kompostovani je
bézna doba zrani kompostu 6 - 8, nékdy i 12 mésici).

Téchto vysledkii je mozné docilit hlavné splnénim nasle-
dujicich podminek:
optimalizaci surovinové skladby,
sledovanim procesnich podminek (teplo, vihkost,
stupen provzdusnéni),
mechanizaci rozhodujicich operaci
v technologickém procesu,
zakryvanim kompostovanych hromad
kompostovaci plachtou.

Vyznamnou roli pro dosazeni téchto pozadavk fizené-
ho kompostovani hraje zejména pouzivani vhodnych me-
chanizacnich prostiedktl. Na obr.1 je schematicky znazor-
néna kompostovaci jednotka pro zminovany zptisob kom-
postovani, ktera ma rozhodujici operace plné mechanizo-
vané a ktera patii mezi kompostovaci zafizeni s nejniz§imi
investiénimi naklady.
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Composting on free surface in belt piles

Composting as a rational material utilization of crop
origin matter takes first place in hierarchy of waste
management optimal process under our conditions as han-
dling with already generated waste (bio-waste) regards.

Current capacities of composting plants in our republic
do not allow so far to process bio-waste in necessary
amount and thus the new composting capacities have to
be introduced in operation. It is considered to construct
some other composting plants with individual annual ca-
pacity of 20 000 t of processed bio-waste. The remaining
necessary capacity would be covered by smaller com-
posting plants with individual annual capacity from 1to 10
000 tor by domestic and municipal composting.

On the basis of above considerations it may be assumed
that an indicator or further development in the composting
sector will be a simple composting unit using composting
technology on free surface in belt piles with annual capaci-
ty about 1500 t. Agricultural enterprises or farms, municipal
services plants, large horticulture enterprises and other fa-
cilities solving problems of bio-waste processing will be
operate the presented type of composting plant.

Units for composting on free surface in belt piles

Reduced spatial possibilities (consolidated surface with
treated hydrology area) increasing amount of bio-waste
suitable for composting lead to effort of maximum compost
production effectiveness.

The controlled composting performed on free surface in
belt piles accelerates considerably the whole process and
therefore it is often called rapid composting. The decay is
realized within 6 — 8 weeks (in uncontrolled composting the
typical time of compost maturity is 6 — 8 and sometimes
even 12 month).

These results may be reached mainly under the following
conditions meeting:

Raw materials composition optimization,
Process conditions monitoring (heat, moisture,
aeration degree),

Crucial operations mechanization within the
technological process,

Composting piles covering by the composting
canvas.

A significant role for these requirements achievement
playsin particular utilization of suitable mechanization me-
ans. In Fig. 1 scheme of composting unit for the mentioned
composting unit for the mentioned composting method with
fully mechanized crucial operations and which belongs
among the composting device with the lowest investments
costs.

For composting lines realization with the rapid com-
posting is suitable to use the mechanization means aggre-



Pfi feSeni kompostovacich jednotek pro rychlokom-
postovani je vyhodné vyuzivat mechanizaéni prostredky
sestavené do strojnich (kompostovacich) linek. Podle pou-
zivani a agregace jednotlivych stroji lze kompostovaci lin-
ky provozovat ve tiech variantach:

I/ linkas jednim mobilnim energetickym prosti‘ed
kem atadou ptipojitelného natadi,
Il/' linka sestavena z jednoucelovych stroji s viastnim
pohonem,
I/ linka sestavena kombinaci ptedchazejicich dvou
variant.

Obr.1 Kompostovaci jednotka pro vizené kompostovani

Fig. 1 Composting line for controlled composting

Varianty kompostovacich linek

VARIANTAT, (obr. 2), vyuziva pro zajisténi jednotlivych
operaci technické prostiedky pfipojitelné k jednomu mobil-
nimu energetickému zdroji.

Z hlediska optimalniho sestaveni kompostovaci linky je
zakladnim ¢lankem mobilni energeticky prostiedek s dopo-
ruéenym vykonem 50 kW, kterym miZze byt univerzalni
¢elni naklada¢ vyuzivajici k pohonu hydrosoustavu na-
kladace nebo kolovy traktor (popt. nosi¢ nafadi) vyuziva-
jici k pohonu vyvodovy htidel.

Ke zvolenému mobilnimu energetickému prostiedku je
mozné pripojit technické prostiedky, které po agregaci za-
jist'yji jednotlivé technologické operace procesu komposto-
Vvani:

—  univerzalni ¢elni lopata, popfr. zemédélsky drapak
- pro vrstveni a urovnani pasovych hromad
zpracovavanych surovin, popi. kompostu,
drti¢, popft-. §tépkovac - pro jemnou dezintegraci
kompostovanych surovin, zakladanych do
pasovych hromad,
prekopava¢ kompostu - pro prekopavani pasovych
hromad kompostu zejména z divodu zajisténi
dostatecné aerace kompostovaciho procesu,
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gated into the machine (composting) lines. According to
utilization and aggregation of individual machines to com-
posting lines can be operated in three variants:

1/ line with one mobile energy mean and a lot of
attached tools,
Il/ line consisting of one-purpose machines with own
drive,
I/ line as combination ofthe I and Il variants.

Legenda/Key

1...evidence surovin — mosto-
vé véha/ raw materials eviden-
ce — bridge scales

2...pfijem surovin / raw mate-
rials reception
3...zakladani do pasovych
hromad / stowing to belt piles
4...ptekopavani kompostu /
compost turning

5...zrani kompostu v piikry-
té hromadé¢ / compost ripening
in covered pile
6...monitorovani komposto-
vaciho procesu / composting
process monitoring

7...jimka zapusténa do terénu
/ reservoir countersunk in ter-
rain

8...expedice hotového kom-
postu / final compost expe
Smeér prevladajicich vétra /
Wind predominating direction

The composting lines variants

VARIANT I, (fig. 2) utilises technical means for indivi-
dual operations ensuring, attachable to one mobile energy
resource.

As composting line optimum arrangement regards the
mobile energy means with recommended output of 50 kW
isa basiclink, i.e. universal front loader utilizing the hydro-
system of loader for driving or the wheel tractor (or tool
carrier) utilizing PTO for driving.

To the chosen mobile energy means the technical units
can be attached providing individual technological opera-
tions of composting process after the aggregation:
Universal front loader or agricultural grab for

processed raw materials (or compost) belt piles
stratification and levelling,

Crusher or chipper for fine desintegration of
composted raw materials established in the belt
piles,

Compost turner for compost belt piles turning
mainly due to ensuring of sufficient aeration of the
composting process,

Sieving device —final processing of finished
compost.





















—  prosévaci zafizeni — findIni zpracovani hotového
kompostu.

Originalita VARIANTY I spo¢iva v moznosti obsluhy jed-
nim pracovnikem a jednim mobilnim energetickym prostied-
kem provést jednotlivé technologické operace pro preme-
nu bioodpadd na kompost odpovidajicich jakostnich zna-
k. Toto sestaveni kompostovaci linky ziskalo osvédc¢eni o
zapisu uzitného vzoru pod nazvem: ,,Zatizeni pro zpracova-
ni biologicky rozlozitelnych surovin kompostovanim®.

U VARIANTY II (obr. 3) jsou pro zajisteéni jednotlivych
technologickych operaci pouzivany jednoucelové stroje,
zejména potom samojizdny piekopava¢ kompostu. Tato
VARIANTA umoznuje pro kazdou operaci zajistit stroj ,,na
miru®, vykonnost jednotlivych stroji je vyznamné vyssi
nezli u VARIANTY I, tedy i vykonnost celé linky je vyssi.
Avsak naproti témto vyhodam vychazi tato varianta inves-
ticné nejméné piiznive.

VARIANTAIII (obr. 4) vznikla kombinaci obou pedcha-
zejicich variant. Prakticky to znamend, Ze mobilni energetic-
ky prosttedek je vyuzivan jen pro neékteré pracovni operace
(ptekopavani kompostu, manipulaci se surovinami) a zby-
vajici ¢ast pracovnich operaci je zajistovana jednoucelo-
vymi stroji. Tato varianta ¢astecn€ snizuje investicni nakla-
dy VARIANTY II a sou¢asné zvySuje vykonnost celé linky
oproti vykonnosti linky ve VARIANTE .

Podstata technického i‘eSeni kompostovaci linky

Po dovezeni a p¥ijmu surovin na kompostarnu je,
v ptipad¢ potieby, zajisténa homogenita kompostovanych
surovin - provedeni jemné dezintegrace pomoci drtice
(stépkovace) pripojen¢ho k mobilnimu energetickému pro-
sttedku anebo strojem s vlastnim pohonem pracovniho
Ustroji. Pro zakladani surovin do kompostovacich hromad,
popt. jejich urovnavani, je vyuzivan mobilni energeticky
prostiedek, ke kterému je pfipojena univerzalni celni lopata,
popft. zemédelsky drapak.

Pi‘ekopavani pasovych hromad je zajist ovano pfipojitel-
nym pirekopavacem kompostu v agregoci s mobilnim ener-
getickym prostiedkem. Pfi vyuzivani jednoucelovych stro-
ju je pouzivan samojizdny piekopavac kompostu.

Pro vyskladnéni hotového netfidéného kompostu je nej-
Cast&ji vyuzivana sestava sloZend z mobilniho energetické-
ho prostiedku a univerzalni ¢elni lopaty.

V pripadé dalsiho zpracovavani hotového kompostu pro-
sévanim je vyuzivan u kazdé varianty mobilni energeticky
prosttedek s nakladaci lopatou pro vkladani prosévaného
kompostu do nasypky sita, pro jehoz pohon je vyuzivan
elektromotor, popt. nékolik elektromotort. U VARIANTY |
1ze pohanét jednotlivé pfipojitelné stroje jednim mobilnim
energetickym prostiedkem, vyjma pravé operace proséva-
ni. V praktickém provozu je nemozné vyuZivat jeden mobil-
ni energeticky prostiedek pro zajisténi operace vkladani
kompostu do nasypky prosévaciho zafizeni a soucasné
k jeho pohonu ( k pohonu prosévaciho zatizeni je proto
vyuZivan elektromotor).

Lt

The VARIANT I specification is given by possibility to
be controlled by one worker and one mobile energy means
and to provide individual technological operations for bio-
waste conversion to compost and corresponding qualitati-
ve signs. This composting line has obtained authorization
on the use model named: Device for processing of biologi-
cally degradable raw materials by composting.*

For VARIANT I1 (Fig. 3) are being used the one-purpose
machines for individual technological operations ensuring,
mainly compost self-propelled turner. This variant allows
to provide machine ,,by scale* and performance of indivi-
dual machines is considerably higher as compared with the
variant I, therefore also the whole line performance is higher.
But despite these advantages this variant is less favou-
rable in comparison with variant I and I11.

The VARIANT 11l (Fig.4) was created by combination of
the two previous variants. It actually means that the mobile
energy means is utilized only for some working operations
(turning, raw materials handling). The one-purpose machi-
nes provide the remaining part of the working operations.
This variant reduces partially investment costs of the VA-
RIANT Il and at the same time increases the whole live
performance as compared with  VARIANT I.

Substantiality of the composting line technical solution

After the raw materials transport and reception to the
composting plant the composted material homogenity is
assured if necessary — the fine destintegration performan-
ce by crusher (chipper) attached to maobile energy means or
machine with own drive of the working mechanism. For raw
materials establishing to the composting piles or their le-
velling is being used the mabile energy means with attached
universal front loader or agricultural grab.

The belt piles turning is provided by the attachable com-
post turner in aggregation with the mobile energy means.
With utilization of the one-purpose machines the self-pro-
pelled compost turner is being used.

For the finished non-assorted compost unloading the
set of mobile energy means and universal front loader is
typically utilized.

In case of further processing of the finished compost
through sieving the energy mobile means for each variant
is being used with loading device the sieved compost in-
sertion into the sieve feed-hopper driven by electric motor.
For VARIANT I the individual attachable machines can be
driven by one mobile energy means excepting just the sie-
ving operation. In practical utilization it is impossible to use
only one mobile energy means for ensuring of compost
insertion into the feed-hopper of the sieving device and
simultaneously to its drive (for the sieving device drive (for
the sieving device drive in thus utilized the electric-motor).

The advantage of the mobile energy means utilization is
in possibility to use that means for other operations con-
nected with the composting process:
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Vyhoda vyuzivani mobilniho energetického prostfedku
spociva i v moznosti tento prostiedek vyuzivat pro zajisté-
ni dalSich operaci, spojenych s kompostovacim procesem:

—  pievaZeni, popi. rozmetani kompostu (pfipojitelné
zafizeni - rozmetadlo kompostu),

—  zajisténi optimalni vlhkosti kompostu béhem kom-
postovaciho procesu, popi. presné nadavkovani
biotechnologickych prostiedki do piekopavaného
kompostu (pfipojitelné zatizeni — ,,Zafizeni pro apli-
kaci kapalin, popt. davkovani biotechnologickych
pripravka do kompostu“ — zapsano jako uzitny vzor
pro ptipojitelné ptekopavace kompostu),

—  prikryvani pasovych hromad kompostu komposto-
vaci plachtou (ptipojitelné zatizeni - adaptér pro roz-
balovani a svinovani kompostovaci plachty).

Pro realizaci technologie smysluplného zpracovavani bi-
oodpadti a vyroby kvalitniho kompostu na zpevnénych,
nezakrytych, vodohospodatsky zabezpecenych (popf. pol-
nich - nezabezpecenych) plochach, na kterych jsou kom-
postované suroviny zakladany do pasovych hromad, je
nutné vyuZzivat vhodnou, spolehlivou, vykonnou a inves-
ticn€ nenaroc¢nou kompostovaci techniku V souc¢asné dobé
je nanaSem trhu nabidka techniky pro kompostovani jiz tak
Siroka, ze 1ze Gspésné slozit kompostovaci linky od malych
kapacit zpracovavani bioodpadti az po velmi velkd mnoz-
Stvi.

Vzhledem k tomu, Ze tato technologie vyroby kompostt
se v ,.kompostarsky“ vyspélych statech vyuziva v Siroké
mifte Ize predpokladat, zei v nasich podminkach dosahne
vétsiho rozsiteni.

Prezentované udaje a materialy v tomto ptispévku byly
ziskany v ramci feSeni vyzkumného projektu QF3148 Pre-
meéna zbytkové biomasy zejména v oblasti zemédélstvi na
naturalni bezzatézoveé produkty, vyuzitelné v v ptirodnim
prostiedi ve smyslu programu harmonizace legislativy CR
aEu.

Kontakt: Ing. Petr Pliva, CSc.
Ing. Antonin Jelinek, CSc.
Ing. Maria Kollarova

Ing. Martin Dédina, PhD.

—  Compost transport or spreading (attachable device
- compost spreader),

—  Compost optimum moisture ensuring during the
composting process or accurate portioning of
bio-technological agents into the turned compost
(attachable device —,,Device for liquids application
or bio-technological agents portioning into
compost* — registered the utility model for compost
attachable turners),

—  Covering of compost belt piles by composting
canvas (attachable device — adapter for composting
canvas unpacking and coiling).

For implementation of technology on bio-waste rational
processing and a high-quality compost production on con-
solidated, uncovered and ensured from water enginee-
ring point of view (or field unsecured) surfaces where the
composted raw materials are established into the belt piles,
it is necessary to exploit a suitable, reliable, effective and
cheap composting mechanization. Currently there exist on
our market a wide offer of that mechanization, therefore it is
easy to complete successfully the composting lines from
small capacities for bio-waste processing up to large quan-
tities.

With respect to fact that this technology for compost
production is widely utilized in ,,composting” developed
countries, it may be assumed its larger extension.

The results presented in the contribution were obtained
in the framework of the research project QF3148 Change of
residual biomass mainly from agricultural sphere into natu-
ral burden-free products useable in natural environment in
sense of programme of CR and EU legislative harmonizati-
on.
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Optimalizace terminu sklizné trav pro
energetické tucely

ptimalizace terminu sklizné trav pro energetické ucely

jako doporuceni pro zemédélskou praxi — je mozna
na zaklad¢ nékolikaletych pokust. Pokusy byly sklizeny
v prvnim skliziiovém roce 2005 v Sesti secich (Cerven — zaf1)
avroce2006a 2007 v sedmi secich (kvéten — zati). Travy
byly sklizeny jako celé rostliny. U jednotlivych lu¢nich smési
a travnich druhti zatfazenych do vyzkumu se projevil rozdil-
ny obsah susiny v zelené hmot¢, ktery se zvySuje zejména
starnutim porostu a oddalovanim doby prvni sklizné. Ob-
sah susiny v zelené hmot€ byl nejvyssi u porostl sklize-
nych v zafi.

Nejvyssich vynost ze vSech zkoumanych travnich dru-
hti ve tfech skliziiovych letech dosahovala lesknice rako-
sovitd Palaton, lesknice rdkosovita Chrastava, lesknice ra-
kosovita Chrifton, psinecek veliky Roznovsky a kostrava
rékosovita Kora.

Na zaklad¢ vysledkti vyzkumu v letech 2005 - 2007 1ze
Iucni smési pro energetické tcely doporucit pro sklizen
v meésici Cervnu a Cervenci s pripadné vicesenym vyuzi-
tim jako je tomu v soucasné zemédelské praxi. U dalSich
travnich druhi zatazenych do vyzkumu je optimalni termin
pro sklizen na energetické vyuziti nasledujici. Kostravu ra-
kosovitou Koru 1ze doporucit pro sklizen pfi skliziiové zra-
losti semene a do jednoho mésice po terminu sklizné na
semeno, kdy dochazi k nartistu obsahu susiny v zelené
hmoté a maximalizace vynosu susiny. U ovsiku vyvySené-
ho Roznovského a svetfepu horského Tacit dochazi pii
sklizni mésic po skliziiové zralosti semene ke sniZeni vyno-
sového potencialu susiny a lze doporucit jeho sklizen na
biomasu celych rostlin v dobé sklizné semene. U vSech
odrid lesknice rakosovité (Palaton, Chrastava a Chrifton)
na zakladé vysledkti z prvniho, druhého i tetiho skliziiové-
ho roku Ize doporucit jejich sklizen do dvou mésicti po skliz-
nové zralosti na semeno v mésici zati. U psinecku velikého
1ze doporucit sklizeit na biomasu v dob¢ skliziiové zralosti
semene a do jednoho mésice po sklizové zralosti, kdy do-
chazi k nevyznamnému snizeni vynosu susiny.

U vétsiny trav se projevuje hnojeni davkou 50 kg N. ha®
L.rok* zvySenim produkce 0 30 - 40 %. Nejmensi vliv je u
travni smési do vlh¢ich podminek a nejvétsi u ovsiku, az k
50%. Vliv hnojeni na vynos semen je podstatné mensi a
pohybuje se kolem 20 - 24%, pouze u lesknice rakosovité
Chrifton byl po celé sledované obdobi nartst o 42 - 52%.
Pfi sklizni 1 mésic po technické zralosti je nartist hmoty
pouze u lesknic (pfiblizné o 10-15%).

Pro zlepsSeni ekonomiky péstovani rostlin se jevi jako
optimalni sklizen v technické zralosti na semeno a nasledné
sbér sena pro spalovani. Podzimni plevelohubnou se¢ je
vhodné potom pouZzit na vyrobu bioplynu. Pokud nebude-
me provadeét sklizen na semeno, je mozné sklizet seno do
jednoho mésice po technické zralosti. Jestlize bude travni
hmota vyuZita pouze pro vyrobu bioplynu, je vhodné pro-
vadét dveé az tfi seCe s vyuzitim jak Cerstvé hmoty tak
senéze.

Optimization on grasses harvest term for energy
purposes

he experiments were harvested in the first harvesting

year 2005 in the six mowing (June — September) and
in 2006 and 2007 in seven mowing (May — September) on
basis of many years experiments as recommendation for
agricultural practice. The grasses were harvested in form of
whole plants. For particular meadow mixtures grass species
included into the research the different dry matter content
of green matter has displayed increased mainly through the
cover growing old and put off the first harvest time. Dry
matter content in the green material was highest for the
covers harvested in September.

The highest yield of the all investigated grass types in
the three harvesting years has reached reed canary grass
Palaton, reed canary Chrastava, reed canary Chrifton agro-
stis gigantea and festuca arundinacea Kora.

Following the research results within 2005 - 2007 the me-
adow mixtures for energy purposes can be recommended
for harvest in June and July with as case may be the multi-
mowing utilization as it is now typical in the agricultural
practice. For other grass types included into research the
optimal harvest term for energy utilization is: the festuca
arundinacea Kora can be recommended for harvest at the
seed ripeness and to one month after the harvest term for
seed when dry matter growth occurs in the green material
aswell as the dry matter yield. For the arrhenatherum elati-
us Roznovsky and brome grass Tacit the dry matter yield
potential occurs in harvest one month after the seed ripe-
ness and its harvest can be recommended for the whole
crop biomass in time of seed harvest. For all types of reed
canary grass (Palaton, Chrastava and Chrifton) can be re-
commended their harvest to two month after their ripeness
for seed in September on basis of (the first, second, third
harvest year results. For the agrotis gigantea the harvest
for biomass can be recommended in time of the seed har-
vest ripeness and to one month after harvest ripeness when
the insignificant dry matter yield occurs.

For the most of grasses is proved fertilization with a por-
tion of 50 kg N. ha*.rok* by production increasing by 30 -
40 %. The weakest influence is in the grass mixture for more
wet conditions and the highest for arrhenatherum elatius
up to 50%. The fertilization effect on seed yield is signifi-
cantly less and ranges about 20 - 24%, only the reed canary
grass Chrifton proved the growth by 42 - 52% within the
whole monitored period. In harvest one month after the
technical ripeness the matter growth is proved only for the
reed canary grass types (about by 10-15%).

To improve the crop growing economy as optima seems
the harvest in technical ripeness for seed and consequent-
ly seed gathering for combustion. The autumn weed killing
mowing is suitable to be used for biogas production. If the
harvest for seed is not performed it is possible to harvest
hay to one month after the technical ripeness. If the grass
mixture would be used only for biogas production it is sui-
table to make 2 — 3 mowing using both fresh matter.
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Vysledky prezentované v prispévku byly ziskany pfi fe-
Seni vyzkumného projektu QF4179 WWuziti trav pro energe-
tické ucely.

Kontakt: Ing. David Andert, CSc.
Bc. llona Gerndtova

Spalovéani trav

yuzivani tvarové upravenych paliv v energetickych

zatizenich lze rozdélit dle tepelnych vykont téchto
zafizeni. U zafizeni s tepelnym vykonem do 50 kW je vyu-
zivani téchto paliv ve formé peletek (u automatickych topi-
del) ¢i briket (u topidel s ruénim prikladanim) jiz témef stan-
dardem. Jedna se v§ak zejména o paliva na bazi dieva a
dievni ktiry. U vétSich zatizeni je snaha pouzivat palivo s co
nejmensimi naroky na Upravu, coZ je zejména rozdruzend
slama ¢i dfevni $tépka a minimalné je vyuzivana napt. $tép-
ka ze $toviku ¢irozdruzené seno.

Pro spalovaci zkousky byla vyuzita riizna spalovaci zafi-
zeni s cilem ovéfit spalitelnost paliv na bazi trav a stanovit
zakladni podminky pro splnéni emisnich limitd. Pro dany
ptipad byl vybran automaticky kotel pro vytapéni mensich
stiedisek o vykonu 190 kW urceny ke spalovani slamy ve
velkych hranatych balicich.

Kotel s typovym oznacenim LIN-KA o vykonu 190 kW je
vyrobcem urceny pro spalovani riznych druha Cisté bio-
masy, dfeva ve formé pilin, $t€pky a obilné slamy pro ener-
getické vyuziti. Kotel je nastaven a sefizen na dosazeni co
nejlepsich vysledki pii jednom spalovacim rezimu pii jme-
novitém vykonu kotle (spalovani slamy). U kotle neni in-
stalovana jina palivova cesta. Pfipadny nizsi vykon je zajis-
tén prerusovanym provozem kotle s fizenymi délkami od-
stavek v itlumovém reZimu.

Zasobnik paliva je tvofen fetézovym dopravnikem s moz-
nosti ptipravy az 4 baliki slamy o hmotnosti cca 300 kg.
Tato zasoba vystaci v obdobi tuhé zimy na 24 hodiny pro-
vozu kotle. Baliky jsou zbaveny vazacich motouzi a perio-
dickym pohybem fetézového podavace je uréeno mnozstvi
paliva ptivadéného do kotle a tim i okamzity vykon kotle.
Zasobnik je vybaven rozdruzovacem slamy, ktera trha a
feze dlouhé stébla na kratsi ¢asti. Rozdruzovac je tvoren
dvéma protibéznymi kotouci o priméru cca 800 mm. Z roz-
druzovace je palivo pneumaticky dopravovano do odluco-
vaciho cyklonu v kotelng, kde je z nosné vzdusSiny odlou-
Ceno palivo, které gravitaci pada do rotacniho turniketové-
ho uzavéru. Palivo pada na dopravni $nek paliva z Celni
strany do kotle. Nosna vzdusina je z dopravniho ventilato-
ru vedena mimo kotelnu.

Spalovaci komora kotle je tvofena hotakem o priméru
400 mm a délce cca 800 mm. Z Celni strany je v ose hotaku
privedeno palivo letmo ulozenym $nekem. Ve spodni ¢asti

The results presented in the contribution were obtained
in the framework of the research project QF4179 Grass uti-
lization for energy purposes.

Grasses burning

tilization of fuels adapted into specific form in ener

gy systems can be divided according to heat out-
puts of these systems. For the device with a heat output of
50 kW this fuel utilization in the form pellets (automated
heating systems) or briquettes (manual heating systems) is
a standard. It regards mainly the fuels on wood and wood
bark basis. In the larger systems the effort is to utilize a fuel
with a low as possible requirements for adoption, i.e. main-
ly separated straw or wood chopped material. Minimally is
being used the sorrel or separated hay chopped material.

For the burning tests were utilized various burning devi-
ces with aim to verify the burning ability of fuels on basis
of grasses and to determine basic conditions for the emis-
sion limits fulfilment. For the given case the automated boiler
for smaller centres heating of output 190 kW was chosen
for straw burning in big square bales.

The boiler of the type LIN-KA of output 190 kW is speci-
fied by manufacturer for various types of neat biomass,
wood in form of saw dust, chopped material and grain straw
burning for energy purposes. The boiler is set up and ad-
justed to reach as best as possible results within one bur-
ning regime at its nominal output (straw burning). The bo-
iler has not any other fuel way installed. The prospective
lower output is provided by the boiler interrupted operati-
on with shut down controlled time in the damped regime.

The fuel container consists of chain conveyer with capa-
city up to 4 straw bales of weight about 300 kg for prepara-
tion. This reserve is sufficient for 24-hour boiler operation
in the period of hard winter. The binding cords are removed
from the bales and fuel amount fed into boiler. Is determi-
ned by periodical motion of the chain feeder and thus also
the boiler instantaneous output. The container is equipped
by the straw separator tearing and cutting long haulms into
the shorter parts. The separator consists from two-rotating
disc of diameter about 500 mm. From the separator the fuel
ispneumatically transported into the separating cyclone in
the boiler room where the fuel is separated from the sup-
porting air layer falling down through gravity into the rota-
ting turnstile closure. The fuel falls on the fuel transport
screw from the boiler front side. The supporting air layer is
led from the transport ventilator out of the boiler room.

The burning boiler chamber consists of burner of diame-
ter 400 mm and length about 800 mm. Form the front side is
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horaku zajizdi z cela do hotaku Cistici korytko. Valcova ¢ast
hotaku je tvorena dvojitou sténou chlazenou kotelni vo-
dou. Z Celni strany hotaku je proveden zarobetonovy omaz
pro stabilizaci hoteni a periodické zapalovani paliva pti krat-
kodobych odstavkach. Spalovaci vzduch je priveden do
hotaku dvéma otvory v ¢elni sténé. Otvory prochazeji pies
prvni dvojitou sténu cela hotfaku a nasledné jsou zavedeny
dolu do priifezu pro pohyb Cisticiho korytka. Davkovaci
Snek je ulozeny letmo.

Spaliny vystupuji pies zarové trubky do koutovodu osa-
zeného regulacni klapkou se servopohonem. Regulaéni klap-
ka se uzavira pii atlumu kotle. Za provozu reguluje klapka
podtlak a pfisavani spalovaciho vzduchu na pozadovanou
hodnotu koncentrace O, ve spalinach.

Popel je ze spalovaci komory automaticky odstrafiovan a
dopravuje se popelovymi dopravniky do kontejneru mimo
kotelnu. Regulace vykonu kotle se provadi pferusovanym
provozem davkovaciho Snekového dopravniku v zavislos-
ti na pozadované vystupni teploté topné vody.

Obr. 1 Pohled na rozdruZovadlo
Fig. 1 View on separator

Obr. 3 Pohled do spalovaci komory pri spalovani
psinecku

Fig. 3 View to combustion chamber during
agrostis gigantea

led fuel in the burner axis by the overhung screw. In the
bottom part of burner is situated a cleaning trough running
into the burner from the burner front. The burner cylindri-
cal part consists from double wall cooled by boiler water. In
the burner front side is put on refractory concrete coating
for burning stabilization and a fuel periodical ignition wi-
thin the short idle time. The burning air is led to the burner
through two holes in the front wall. The holes are passing
through the first double wall of burner front and conse-
quently they are led downward into the hollow section for
the cleaning trough motion. The feeding screw is situated
in the overhung position.

The combustion products flow through the infractory
pipes to their flue gas ducting fitted by the regulation flap
closing at the boiler dump regime. During the operation the
flap regulates under pressure and section of burning air to
required O, concentration value in the combustion produ-
cts.

Obr. 2: Podavani paliva do kotle
Fig. 2 Fuel feeding in boiler

The ash is removed automatically from the burning cham-
ber and then is transported with the ash conveyers into
container situated out of the boiler room. The boiler output
regulation is carried-out by the interrupted operation of
feeding screw conveyer in dependence on the heating wa-
ter output temperature.

The fuel transport to the boiler continued without pro-
blem during the tests, screw transport is able to process
the material without breakdowns and idle time. It resulted
from the long-time operation that only the foreign bodies in
fuel material and stones) are troublemakers occur time to
time due to technological imperfection. In these cases occur
the transport fall-out and the transport routes should be
dismounted and cleaned out. During the burning tests the-
se problems were not observed.
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Doprava paliva do kotle probihala po dobu zkouSek bez
problémt, Snekova doprava je schopna tento material zpra-
covat bez poruch a vypadki. Z dlouhodobého provozu
vyplyva, Ze problémy délaji pouze cizi predmety (kov a ka-
meni), které se vlivem technologické nekazné v palivu ob-
Cas vyskytuji. V téchto ptipadech dochazi k vypadkiim
dopravy a nutnosti dopravni cesty rozebrat a vycistit.
V pribéhu spalovaci zkousky se tyto problémy nevysky-
tovaly.

Emise pf¥i spalovani

Emise CO se pii spalovani obilné slamy z pSenice pohy-
bovaly kolem 432 mg.m? pfi 11% O, ve spalinach.
Z hlediska spalovani je proschla obilna slama pro kotle to-
hoto typu vhodnym palivem. Emise NO, byly 437 mg.m?3
pii 11% O, ve spalinach. Emise C H, byly 30 mg.m? pfi
11% O, ve spalinach. Obsah spalitelnych latek v popelu
byl nizky 6 %. Tyto hodnoty jsou ptiznivé nizké a svéd¢i o
sefizeném spalovacim procesu s nizkym prebytkem vzdu-
chu. Pro porovnani emisi byly uvazovany pouze emise na-
meéfené v dobé provozu kotle (mimo dobu utlumového rezi-
mu kotle). V Gtlumovém rezimu je odstaven spalinovy ven-
tilator a pratok spalin do komina pfes zavirenou klapku je
minimalni. U¢innost kotle byla stanovena nepiimou meto-
dou dle CSN 07 0302. Pii spalovani obilné slamy se G¢in-
nost kotle pohybovala kolem 75%. Nejvyssi ztratou je ztra-
ta kominova, nasledovana ztratou sdilenim tepla do okoli.
S ohledem na velmi dobrou izolaci kotle bude skute¢na ztrata
pravdépodobné nizsi.

4500

Combustion emissions

CO emissions have ranged about 432 mg.m= at 11% O,
in combustion products during the wheat straw combusti-
on. From a view of burning the dried grain straw is a sui-
table fuel for this type of boilers. NO,_ emissions were 437
mg.m< at 11% O, in combustion products. C H emissions
were 30 mg.m? at 11% O, in combustion products. The
combustible substances content law - 6%. These values
are favourable low and give evidence about the harmoni-
zed combustion process with a low air surplus. The only
emissions measured in the time when the boiler was in ope-
ration were considered for mutual comparison (except the
boiler dumped regime). In the dump regime the combustion
products ventilation is out of operation and the combusti-
on products flow rate to chimney through the close flap is
minimum.

The boiler effectiveness was determined by indirect me-
thod by the standard CSN O7 0302. With combustion of the
grain straw the boiler effectiveness was approximately 75%.
The highest loss represent the chimney followed by the
loss caused by heat diffusion into the ambient air. Regar-
ding the very good boiler insulation the real loss will pro-
bably be lower.

CO emissions in the agrostis gigantea burning were about
560 mg.m at11% O, in combustion substances. The grass
matter of dried agrostis gigantea for this type of boiler also
is a suitable fuel. NO,_emissions were 384 mg.m?, at 11%
O, in combustion substances. C H, emissions were 30.9

20

4000

3000

woll ||
[IA |

L T

[

(%)

S
#8000

==

¢tena na referencni obsah kysliku /

CO, NOx, SO, and TOC concentrations
converted to oxygen referential content

7500 \I
Al
i

|

Koncentrace CO, Nox, SO, a TOC (mg.m>N)

piepoéi

Koncentrace kysliku / Oxygen concentration

AT ARTY

o L

Obr. 4: Prubéh koncentraci O

f
12:59:59

8:59:59 9:29:59 9:59:59 10:29:59  10:59:59  11:29:59  11:59:59  12:29:59
¢as méfeni / time of measuring
|— O (mg.m-3N) — NOx (mg.m-3N) S02 (mg.m-3N) ——TOC (mg.m-3N) —— 02 (%) |

CO, NO,, SO, a TOC p7i spalovani psinecku

Fig. 4. O,, CO, NO,, SO, and TOC concentrations source at agrostis gigantea combustion

110



Emise CO se pti spalovani psinecku pohybovaly kolem
560 mg.m pii11% O, ve spalinach. Travina proschlého
psinecku pro kotle tohoto typu je rovnéz vhodnym pali-
vem. Emise NO_byly 384 mg.m?_ pti 11% O, ve spalinach.
Emise C H byly 30,9 mg.m? pti 11% O, ve spalinach.
Obsah spalitelnych latek v popelu byl 4%. Podminky spa-
lovaciho procesu byly stejné jako v predchozim pfipadé.

Emise CO se pii spalovani ovsiku pohybovaly kolem 530
mg.m?3 pfi 11% O, ve spalinach. Z hlediska spalovani je
travina proschlého ovsiku pro kotle tohoto typu stejné
vhodna jako ob¢ ptedchozi traviny. Emise NO, byly 415
mg.m pii 11% O, ve spalinach. Emise C H byly 38,9 mg.m-
8, pii 11% O, ve spalinach. Obsah spalitelnych latek
v popelu byl 5%.

Zavérem je mozno fici, Ze z hlediska dosazenych vysled-
ki se jevi spalovani obilné slamy a trav psinecku a ovsiku
na kotli typu LIN-KA jako rovnocenné. Emise pii spalova-
ni jsou velmi podobné, stejné jako spalitelné latky v popelu.
Pti vizualni kontrole popelu ze slamy byl patrny vyssi podil
uhliku v podobé prachu, specené zbytky se témét nevy-
skytovaly. Pii spalovani psinecku i ovsiku byl v popelu
patrny vyrazny podil specencii popela. Nalepy na sténach
kotle se po 6ti hodinach provozu neprojevovaly. Pti spalo-
vani slamy me¢lo palivo snahu drzet v horaku kotle a vyhr-
novaci hrablo vynaselo pfevazné zuhelnatélou hmotu. Pii
spalovani trav vyfukoval spalovaci vzduch z horaku kous-
ky paliva do spalovaci komory, kde teprve doslo k néasled-
né sedimentaci a dohofeni.

Kolisani prubéhu emisi je zpisobeno hlavné prerusova-
nym provozem kotle. V (tlumovém reZimu je odstaven kou-
fovy ventilator a uzaviena regulac¢ni klapka spalin do komi-
na. V tomto utlumovém rezimu dosahuji emise CO Spickove
3000 mg.m?, pritok spalin je vSak vyrazné omezen. Nao-
pak pfi prohrnovani kotle v period¢€ cca 5 minut v provoz-
nim stavu klesa koncentrace kysliku az na uroven kolem 1
az 2% a zaroven kratkodob¢ naristaji emise CO na uroven
kolem 1000 mg.m*, .

Spalovacimi zkouskami bylo prok&zéano, Ze v kotli LIN-
KA 190 kW lze spalovat rtizné typy biomasy v podobé
stébelnin véetné trav pro energetické vyuziti. Spalovani
psinecku i ovsiku bylo rovnocenné se spalovanim obilné
slamy.

Vysledky prezentované v prispévku, byly ziskany ptife-
Seni vyzkumného projektu QF4179 WWuiti trav pro energe-
tické ucely.

Kontakt: Ing.David Andert, CSc.

mg.m?3 at 11% O, in combustion substances. The com-
bustible substances content in ash was 4 %. Conditions of
the burning process were identical with the previous case.

CO emissions during the arrhenatherum elatius burning
were about 530 mg.m_ at11% O, in combustion substan-
ces. From a view of burning of the grass matter of the dried
arrhenatherum elatius as well suitable for boilers of this
type as the both previous grasses. NO, emission were 415
mg.m=, at11% O, in combustion substances. C H, emissi-
onwere 38.9mg.m? at 11% O, in combustion substances.
The combustible substances content in ash was 5 %.

In conclusion it may be stated that from a view of achie-
ved results the grain straw, and agrostis gigantea and arrhe-
natherum elatius burning in a boiler of type LIN-KA are
equivalent. The burning emissions are very similar to those
of the combustible substances in ash. Through the visual
control of straw ash the carbon higher proportion was evi-
dent in a form of dust, the sintered residua occurrence has
almost not been observed. In burning of the agrostis gi-
gantea and arrhenatherum elatius a considerable proporti-
on of ash sintered material was evident. The coating on the
boiler walls has not been visible after the 6-hour operation.
In the straw combustion the fuel has tendencyto remain in
the burner and the discharging rake ahs removed mostly
the charged matter. In the grasses burning the burning air
has blown out the pieces of fuel from burner to burning
chamber where the consequent sedimentation and after-
burning have occurred.

The emissions course fluctuation is caused mainly by
the boiler interrupted operation. In the damped regime the
smoke ventilator is out of operation and the combustion
substances regulation flap to chimney is closed. In such
damped regime the CO emissions have reached maximum
of 3000 mg.m=, , but the combustion substance flow rate is
strongly limited. In contraryin the boiler heaping up in the
period of about 5 minutes under the operation regime the
oxygen concentration decreases up to the level about 1 -
2% and at the same time the CO emissions increase for a
short time period to the level of 1000 mg.m?,.

The burning tests have proved that the boiler LIN-KA
190 kW is suitable for burning of biomass various types in
form of haulm crops including grasses for energy purpo-
ses. The agrostis gigantea and arrhenatherum elatius bur-
ning was equivalent with the grain straw burning.

The results presented in the contribution were obtained
in the framework of the research project QF4179 Grass uti-
lization for energy purposes.
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Moznosti efektivniho vyuziti zemédélskych
produktii k nepotravinarskym ucéeliim
Vd

celem tfidéni kvality a specifikace je stanoveni ja

kosti biosurovin v komplexnim dodavatelském fe-
tézci od ptivodu az k dodavce certifikovaného produktu a
zajistit odpovidajici diveru ke kvalitativnim pozadavkim.
To je zakladem pro pfipravu a rozvoj trhu. Pozadavky na
vyrobu budou splnény zajisténim kvality a jeji kontrolou.
Princip zajisténi kvality je zaloZen na jejim jasné definova-
ném urceni a limitovanych pozadavcich na produkt.

Dodavatelsky fetézec pro tuha paliva z biosurovin se

obvykle sklada z hlavnich ¢lankti popsanych na obr. 1.

Possibilities of effective utilization of agricultural
products for non-food purposes

he purpose of quality and specification classificati
on is determination of solid biofuel quality from bio-
mass in the complex supply from origin up to certified solid
biofuel delivery and provision of corresponding confiden-
ce to qualitative requirements. This is a base for preparati-
on and development of market with solid biofuels. Demands
for production will be fulfilled by provision of quality and
its control. The principle of the solid fuel quality provision
is based on its clearly defined specification and limited de-
mands for the product.
The solid biofuels supply chain usually consists of the
main stages described in Fig.1.

S Koneény
? Identifikace Vyroba/ Obchodovani Piijem zivatel
a (prava a dodani tuhého Spalovaci
Ol er = | whych || tuhych || biopaliva palovacl
; surovin biopaliv biopaliv koneénym nzea;;zi?:é
: uZivatelem Jine
n konverzni
a zafizeni
Obr. 1 Dodavatelsky retézec tuhého biopaliva
End-user
e . Trade ;
Raw 'Identification Production/ and Re;:ep;[!on
and preparation delivery of solid Combustion
_[*»| collection | ofsolid |~ f —»| biofuels |— X
mate f ; 0 by end unit or
rial rr?atréir\il\él biofuels solid -)l/JSEI’ other
biofuels conversion
unit

Fig. 1 Solid biofuels supply chain

Technicka specifikace pfedstavuje nastroj, ktery umoz-
nuje efektivni obchodovani s biopalivy. To znamena, Ze:
koneény uzivatel si miize vybrat biopalivo, které
odpovida jeho pozadavkim,
vyrobce/dodavatel mize vyrabét biopalivo se
stanovenymi a konzistentnimi vlastnostmi a
charakterizovat biopalivo zakaznikdm.
Normativni a informativni vlastnosti riznych druhti tu-
hych biopaliv jsou sefazeny v tab. 1.

Technicka specifikace pro zajisténi kvality paliva se za-
byva pouze otazkou paliva. Pro zajisténi efektivniho vyuzi-
ti tuhych biopaliv je také dilezité zvazit vztah mezi palivem
a spalovacim zafizenim. Doporucuje se, aby konecni uziva-
telé dohliZeli na kompatibilitu pouzité technologie spalova-

Technical specification is to serve as a tool to enable the
efficient trading of biofuels. Thereby:
The end-user can find a biofuels that corresponds
to his needs,
The producer/supplier can produce a biofuel with
defined and consistent properties and describe the
biofuels to the customers.
Normative and informative properties of different solid
biofuels types are listed in table 1.

This technical specification for fuel quality assurance is
only concerned with the fuel part. To ensure the efficient
use of solid biofuels, the relationship between the fuel and
the combustion unit is also important to consider. It is re-
commended that the end-users ensure that the combustion
technology is used and the solid biofuels are compatible to
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Tab. 1 Prehled specifikovanych vlastnosti

Extraho- Diewni Drcené Baliky
Brikety | Pelety Yi;l_nyk stépka pz“VOVé Polena | Piliny | Kura slamy Ostatni
vylise fevo
Normativni vlastnosti
Velikost ¢astic (P) X X X X X X X
nebo rozméry (D,L)
Drceni X
Vlhkost (M) X X X X X X X X X
Obsah popela (A) X X X X X X X X X
Hustota ¢astic (DE), X X
Hustota baliktl
Mechanicka X
odolnost (DU)
Jemné Castice (F), X
% m/m
Ptisady X X X
Druh biomasy X X
jehlicnata/
listnatd/
smes

Chemické oSetieni

Normativni pouze pro chemicky oSetfenou biomasu

Sira (S) X [ X* ]

Dusik (N)

Dusik je normativni pouze pro chemicky oSetfenou biomasu a extrahovany wylisek.

Informativni vlastnosti

nebo hustota energie
(Ea)

Vyhievnost (Qppetar) | POKUd mé vyznam pro vlastni pouZiti.

Sypna hmotnost

Pokud se obchoduyje na zaklad¢é objemu, mél by byt uveden skutecny objem a sypna
(BD) hmotnost (napf. sypny objem nebo objem loZzeného dieva).

Chemické sloZeni

siry, hlavnich a
vedlejSich prvki)

Pokud ma vyznam pro vlastni pouziti. Vlastnosti, které jsou charakteristické pro urcité
(napf. obsah chloru, | tuhé biopalivo, jsou povazovany za zdroj uzite¢nych informaci.

s obsahem siry.

# Sira je normativni pouze pro chemicky osetfenou biomasu nebo pokud byly pii vyrobé pouzity ptisady

ni s tuhymi biopalivy, aby bylo dosazeno optimalizované-
ho priubehu hoteni. Vedle vysoké efektivity pii optimalizo-
vaném pribéhu spalovani je omezen i dopad na zivotni
prostiedi (napf. snizi se obsah nespalené¢ho uhliku
v popelu; snizi se emise z koutovych plynt, atd.).

Pozadavky na vyrobu tuhych biopaliv se lisi podle slozi-
tosti vyrobniho procesu, stejné jako podle pozadavkid na
biopaliva (napfiklad mezi maloodbeérateli, ktefi mohou po-
zadovat vysoce kvalitni biopaliva a velkoodbérateli, ktefi
mohou vyuzit vyhodu flexibility spalovacich zatizeni co se
tyka paliva). To vede k riznym opatfenim a pozadavkiim na
zpusob zajisténi kvality. Nize popsana metodika zajisténi
kvality pii vyrobé musi byt pouzita pro vSechny procesy,
ale musi byt ptizpisobena pozadavkiim na vyrobu v urci-
tém piislusném vyrobnim fetézci.

Metodicky postup zajisténi kvality pfi vyrobé — krok za
krokem je znazornén na obr.2.

achieve an optimized burning process. In addition to high
efficiency, the environmental impact is reduced when the
combustion process is optimized (e.g. non-burnt carbon in
the ash will be reduced; the emissions from the flue gases
are reduced, etc.).

The production requirements for solid biofuels vary de-
pending on the complexity of the production process as
well as on the requirements of the biofuel (for example
between small-scale users that may require high-grade bio-
fuels and large-scale users who may take advantage of fuel
flexible combustion units). This leads to different measures
and requirements for the quality assurance process. The
methodology described below for quality assurance of the
production shall be used for all processes, but shall be
adjusted for the production requirements of the specific
production chain in question.

Methodology for production quality assurance — step-
by-step is illustrated in Figure 2.
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Tab.1 Summary of properties being specified

. Exhausted | Wood | Hog | Log Saw- Straw
BriquettesPellets cake chips | fuel | wood dust Bark bales Other
Normative properties
Particle size (P) or X X X X X X X X
dimensions (D,L)
Shredding X
Moisture (M) X X X X X X X X X X
Ash content (A) X X X X X X X X X X
Particle density (DE), X X
Bale density
Mechanical durability X
(DV)
Fines (F), % m/m X
Additives X X X
Species of biomass X X
coniferous/
deciduous/
mixture
Chemical of biomass Normative only for chemically treated biomass
Sulphur (S) X* O [XT ] | ] [ [ [ ]
Nitrogen (N) Nitrogen is normative only for chemically treated biomass and exhausted cake
Informative properties
Net calorific value If important for its use
(Qp,netar) OF eNErgy
density (Ea)
Bulk density (BD) If traded on a volume basis the actual volume basis and bulk density should be stated
(e.g. loose or stacked volume)
Chemical composition | If important for its use. Properties that are specific to the actual solid biofuel and
(e.g. content of chlorine, | considered as containing useful information
sulfur, major and minor
elements)

# Sulfur is normative only for chemically treated biomass or if sulphur containing additives have been used in
production

1 2 3 4 5 6
Dokumentovat| |Charakterizovat| | Analyzovat Identifikovata  [Zvolit vhodna Zavést a
kroky specifikaci faktory dokumentovat opatteni dokumentovat

vyrobniho paliv ovlivijici kritické zarudujici postupy

fetézce | —»  kvalitu | P{kontrolni body| =¥ zakaznikam, |=—®  pro zviatni
paliva pro dosazeni Zeje zachazeni

a jednani shody se specifikace s nevyhowujicimi

spole¢nosti specifikaci splnéna materialy a

paliva biopalivy

Obr. 2 Metodika pro zajisteni kvality
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4 5 6
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document appropriate document
Critical measures routines for
Control Points that give separate
for compliance— confidence || handling of non-
with fuel to customers conforming
specification that the materials and
specifications biofuels
are being
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Fig. 2 Methodology for quality assurance

Hodnoceni stavu techniky u zafizeni na
vytapéni tuhymi palivy do 100 kW se zietelem
k emisnim pomérim a ucinnosti

Systematicky se jiz ¢tvrty rok fesila problematika spalo-
této ¢innosti bylo ovéfovani prototypu automatického tep-
lovodniho zatizeni LICOTERM, ktery je urCen k vytapéni
objektu s tepelnou ztratou do 30 kW (viz obr. 3). Zatizeni je
konstruovéano pro spalovani standardizovanych biopali-
vovych pelet o pruméru 6 — 10 mm a hnédého uhli ofech 2
o zrnitosti 4 — 25 mm a vlhkosti do 20 %. Zatizeni tvoti dva
zakladni celky — kotlové téleso a hotak. Kotlové téleso je
ocelové konstrukce. Hotdk je integrovan do spodni casti
kotlového télesa. Nad nim je umistén keramicky katalyza-
tor, ktery usmérnuje spaliny zpét na hotak a na zadni sténu
kotlového télesa. Odtud jsou spaliny smétovany do trub-
kového vymeéniku s turbulatory a nasledné ptes sbérac
spalin do koufovodu. V hornim panelu kotle je umistén re-
gulator. Horak je konstruovan na principu spodniho piikla-
dani paliva. Z nasypky je palivo dodavano Snekovym po-
davacem do kolena — retorty. Zde je vytlacovano vzhiruna
kruhovy rost. Spalovaci vzduch je dodavéan ventilatorem
s regulovatelnymi otackami. Popel a struska ptepadavaji
pres okraje rostu do popelniku pod sméSovacem. Hotak se
v automatickém provozu zapina a vypina podle pozadova-
né teploty topné vody (kotlovy termostat) nebo podle po-
tieby tepla v referencni mistnosti (prostorovy termostat).
Porovnavaci méfeni bylo provadéno s dievnimi peletami a
hnédym uhlim.

Priimérné hodnoty plynnych emisi O,, CO,, CO, OGCa
NO_ uvadi tab. 2.

Z hlediska dokonalosti spalovani prumérné hodnoty
emisi pfi provozu zafizeni o jmenovitém i nejmensim tepel-
ném vykonu se sledovanymi energetickymi zrninami jako
palivem nepiekrocily hodnoty na nejpiisnéjsi Tiidy 3. Pri-
tom tyto hodnoty jsou vyrazné nizsi nez limitni hodnoty
dané zkuSebni normou. Tato norma nestanovuje limitni
hodnoty emisi NO,, ale jen CO, OGC a prach. Tato znecis-
tujici latka je u nas sledovana ¢eskou inspekei Zivotniho

Evaluation of mechanization and equipment
status for solid fuels heating to 100 kW with
regard to emissions level and effectiveness
The problems of solid standardised biomass fuels are

systematically solved within past four years, The centre of
gravity of that activity was verification of the automated
hot-water prototype equipment LICOTERM determined for
facility heating with a thermal loss to 30 kW (see Fig. 3).
The equipment is designed for combustion of standardi-
zed biofuel pellets of diameter 6 — 10 mm and brown coal
nut 2 with granularity of 4 — 25 mm and moisture to 20 %.
The equipment consists of two basic wholes-boiler body
and burner. The boiler body construction is made from ste-
el material. The burner in integrated to bottom part of boiler
body. Above the burner is placed ceramic katalyst dire-
cting the combustion products back to burner and on the
back wall of the boiler body. From this part the combustion
products are directed to the pipe exchanger with turbula-
tors and consequently through the combustion products
collector to the flue gas ducting. In the boiler upper panel
there is situated regulator. The burner is constructed on
principle of fuel bottom feeding. From the feeding hopper
the fuel is fed through the screw feeder to the elbow. There
the fuel is pressed up to the circle grate. The combustion
air is supplied by the ventilator with regulated revolutions.
Ash and slag are falling over the grate margin to the ash pit
under the mixer. The burner is switch-on and switch-off. In
the automated operation according to required temperatu-
re of heating water (boiler thermostat) or according to heat
need in the referential room (spatial thermostat). The com-
parative measurement was conducted with wood pellets
and brown coal.

Average values of O,, CO,, CO, OGC a NO, gaseous emis-
sions are presented in tab. 2.

From the view of combustion perfection the average
emissions values during the equipment operation of nomi-
nal and minimum heat output with investigated energy grain
crops as a fuel did not exceed the values on strictest Class
3. Nevertheless these values are significantly lower then
the limit values of NO,_emissions but only those of CO,
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Legenda: 1 —podavaci mechanismus s motorem a ptevodovkou, 2 — viko pro vyprazdnéni zasobniku,
3 —regulacni Sroubovy mechanismus, 4 — ventilator spalovaciho vzduchu, 5 — zasobnik pro popel, 6 — spalovaci prostor
s hotakem a keramickymi dily, 7 — ovladaci panel, 8 — zasobnik paliva, 9 —uzaver zasobniku paliva,
10— nadrz havarijniho hasiciho zafizeni, 11 — senzor tésnosti zasobniku paliva, 12 —viko ¢isténi vyméniku,
13 —kotlové téleso, 14, 15 —horni a spodni uzaviraci dvirka
Key: 1 —feeding mechanism with motor and gear box, 2 — cap for container discharging,
3—regulation screw mechanism, 4 — ventilator of combustion air, 5 —ash container, 6 —combustion space with burner
and ceramic parts, 7 —control panel, 8 —fuel container, 9 — fuel container closure,
10 - crush fire extinguisher tank, 11 — sensor of fuel container tightness, 12 — cap of exchanger cleaning,
13 —boiler body, 14, 15 — upper and bottom closing door

Obr. 3 Narys a bokorys automatického spalovaciho zarizeni LICOTERM AM 24
Fig. 3 Front view and side view of automated combustion equipment LICOTERM AM 24

Tab.2 Primérné hodnoty plynnych emisi prototypu automatického spalovaciho zaiizeni
LICOTERM AM 24

Tab.2 Average values of gaseous emissions of automated combustion equipment LICOTERM AM 24

Palivo Tepelny vykon | O, CO;, | CO |OGC| NOx | CO |OGC
Fuel Heat output (mg/m®) |(mg/m’)
(%) (%) | (ppm) | (ppm) | (ppm) | 0,=10% |O,=10%
Jmenovity 7,95 | 12,34 | 415 19 124 430 9
Nominal
Dftevni pelety Minimalni 11,35 | 9,10 | 670 | 25 84 936 15
Wood pellets Minimum
Emisni limit pro nejpiisn&jsi Tiidu 3 3000 | 100
Emission limit for the most strict class 3 ¥
Jmenovity 588 | 13,14 | 1376 | 171 | 172 | 1101 58
Nominal
Hnédé uhli ofech 2 | Minimalni 1492 | 516 | 913 | 73 83 | 2080 70
Brown coal nut 2 Minimal
Emisni limit pro nejpiisn&jsi Tiidu 3 3000 | 100
Emission limit for most strict class 3

9 CSN EN 303-5:2000 ,,Kotle pro ustiedni vytapéni — Cast 5: Kotle pro Gstfedni vytdpéni na tuhé palivo, s ruéni nebo
samoc¢innou dodavkou, o jmenovitém tepleném vykonu nejvyse 300 kW — Terminologie, pozadavky, zkouSeni a znaéeni*
 Standard CSN EN 303-5:2000 ,, Boilers for control heating — Part 5: Boilers for central heating for solid fuel with manual or

automated supply of nominal heat output ma
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prostiedi. I kdyz tyto vyrobky patii do kategorie malych
zdroju znecisStovani, je mozné orientacné¢ vychazet
z pozadavku na emisni limit platny pro stiedni zdroj znecis-
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 subetapa byla feSena v souladu se smluvni dvou-
stranou spolupraci s RIEB NAUU (National Agricultural of
Ukraine — Research Institute of Ecobiotechnologies and
Biotechnique). Dosazené vysledky umoznily ziskat na toto
spalovaci zafizeni Pat. Ukrajiny 66906.

Zpracovani podkladi pro standardizaci nebo
jeji zpresnéni vhodnych biosurovin jako nosicu
energie a produktii pro technické zpracovani
Prace v této subetapé¢ byly zaméfeny na dokonceni za-

kladnich normaliza¢nich praci tuhych alternativnich paliv
(TAP) a zajisténi podkladii pro standardizaci:

- rostlinnych olejt jako motorové palivo,

- palivs vysokym obsahem bioethanolu (E95),

- bioplynu jako motorového paliva.

Tuha alternativni paliva — Terminologie,
definice a popis

Prace je technicko normalizaéni informaci a ¢eskou verzi
technické specifikace CEN/TS 15357:2006. Je provedena
v souladu s ISO 10241:1992 Normy pro mezinarodni nazvo-
slovi — pfiprava a provedeni. Oproti anglickému originalu je
prace rozsifena o némeckou verzi vSech termind. Pfedsta-
vuje kompletni slovnik tuhych alternativnich paliv. PouZzi-
va, jsou-li k dispozici, definice z ptislusnych smérnic a uva-
di, je-li to nezbytné, poznamky, které pomahaji porozumet
definicim bez odkazu na jiné dokumenty. Pozornost je vé-
novana skutecnosti, Ze odborné vyrazy: biomasa, biologic-
ky odbouratelny, zafizeni pro spoluspalovani, emise, spa-
lovna (spalovaci zatizeni), obnovitelny zdroj energie, od-
pad, dodavatel odpadu zahrnuté do této Technické infor-
mace, jsou definovany v souvisejicich smérnicich. Pfitom
zohlednuje spojeni mezi pfijmem jiného nez nebezpecného
odpadu a mistem dodavky zatfidéného tuhého alternativ-
niho paliva. Jak je tuhé alternativni palivo pouzivano, je
zélezitosti uzivatele a instituce, kterd vyuziti schvaluje. Dal-
§i feSeni v této oblasti zavisi na technologickych postu-
pech, kdy odpad ptestava byt odpadem a stava se v pravnim
smyslu vyrobkem s moznostmi jeho vyuziti ve spalovné
(spalovacim zatizenim) a zafizeni pro spoluspalovani.

Tuha alternativni paliva — Specifikace a tiidy
Préce je technicko normalizacni informaci a ceskou verzi
technické specifikace CEN/TS 15359:2006 ptipravenou Tech-
nickou komisi CEN/TC 343 ,,Tuhaalternativni paliva“. Ci-
lem Technické specifikace CEN/TS 15359 je zajistit jedno-
znacné, jasné tiidéni a specifikacni principy pro tuha alter-
nativni paliva. Tato Technicka specifikace slouZi jako na-
stroj, umoznujici efektivni obchodovani s tuhymi alterna-
tivnimi palivy, zajist'ujici jejich pfijatelnost na trhu s palivy
a zvySeni duveéry vefejnosti. Dale Technicka specifikace

OGC and dust. This pollutant is in our country monitored
by the Czech inspection of environment. Despite of these
products belong into category of small pollution resources
itis possible to specify them by the requirement for emissi-
on limit valid for medium pollution resource. This require-
ment is 650 mg.m,® (dry combustion products, 0°C, 101,325
kPa, 11 % O,) as determined by the Governmental Decree
No. 352/2002 for combustion equipment for biomass utili-
zation.

This sub-stage was investigated in compliance with the
contract bilateral cooperation with National Agricultural
Institute of Ukraine — Research Institute of Ecobiotechno-
logies and Biotechnique - RIEB NAUU. The achieved re-
sults have allowed acquire the Ukraine Patent 66906 for
this combustion equipment.

The basis working-up for standardization or its
improvement of suitable bio raw materials as
energy carriers and products for technical

processing

The work in this sub-stage was focused to finishing of
basic standardization work of solid alternative fuels (SAF)
and providing of basis for standardization:

- \egetable oils as motor fuel,

- Fuel with high bio-ethanol content (E95),

- Biogas as motor fuel.

Solid recovered fuels - Terminology,
definitions and descriptions

The work is technical and standardization information
and a Czech version of Technical specification CEN/TS
15357:2006 and is performed in compliance with 1SO
10241:1992 Standards for international terminology — pre-
paration and execution. In contrary to the English original
the work is extended with the German version of all terms. It
represents comprehensive solid recovered fuel glossary,
which adopts, when available, definitions from applicable
Directives providing, when appropriate, notes to make the-
se definitions understandable without reference to other
documents. Attention is drawn to the fact that the terms:
biomass, biodegradable, co-incineration plant, emissions,
incineration plant, renewable energy source, waste, waste
suppliers included in this Technical information are defi-
ned in the following Directives. At the same time the work
takes into account connection between reception from non-
hazardous waste and delivery point of classified solid re-
covered alternative fuel. How that fuel is used depends on
the user and institution making out the approval. Conse-
quent solution in this field depends on technological pro-
cedures when the waste becomes a product in legal terms
with possibility of its utilization in the both incineration
and co-incineration plants.

Solid recovered fuels - Specifications and
classes

The work is technical and standardization information
and a Czech version of Technical specification CEN/TS
15359:2006, has been prepared by Technical Committee
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zajisti dobré porozuméni mezi prodavajicim a nakupujicim,
usnadni nakup, pfeshrani¢ni pohyb, pouziti a kontrolu, ja-
koz i dobrou komunikaci s vyrobci zatizeni. Také usnadni
uradtim povolovaci procedury a zjednodusi hlaseni o pou-
zivani paliv vyrobenych z obnovitelnych zdroji energie a
o dalSich problémech spojenych se Zivotnim prostiedim.
Tuh4 alternativni paliva jsou vyrobena z jiného nez nebez-
pecného odpadu. Vstupni odpad muze byt specificky od-
pad z vyroby, komunalni tuhy odpad, pramyslovy odpad,
zivnostensky odpad, odpad ze staveb a demolic, Cistiren-
skykal atd. Je tedy zfejmé, Ze tuha alternativni paliva patii
do heterogenni skupiny paliv. Spravné definovany systém
pro tiidéni a specifikaci ma tudiz velky vyznam pro dosaze-
ni vyse zminénych cili a zamért. Technicka specifikace CEN/
TS 15359 pokryva viechny typy tuhych alternativnich pa-
liva bude tudiz mit Siroké pole pouZiti. Technicka specifika-
ce popisuje pravidla shody, ktera musi TAP splnit, aby byla
tfidéna podle tohoto tfidiciho systému. Také popisuje, jak
muze dodavatel utvorit vyjadieni souhlasu pro rtizné Tech-
nické specifikace pro tuha alternativni paliva.

Navrh novych norem na biopaliva

V névaznosti na zakon ¢. 311/2006 Sb. ze dne 23.5.2006
o pohonnych hmotach a cerpacich stanicich pohonnych
hmot a o zméné nekterych souvisejicich zakond a dale
s ohledem na vyhlasku ¢. 229/2004 Sb. z 20.4.2004, kterou
se stanovi pozZadavky na pohonné hmoty pro provoz vozi-
del na pozemnich komunikacich a zpisob sledovani a mo-
nitorovani jejich jakosti se zpracovaly podklady i samotné
navrhy norem na paliva, které by mély rozsifit sortiment
alternativnich obnovitelnych paliv.

Po ziskani a vyuziti technickych a technologickych do-
macich a zahrani¢nich podkladd véetné souvisejicich na-
rodnich, evropskych a ISO norem byly zpracovany prvni
navrhy norem:

Motorova paliva — Bioplyn pro z&Zzehové motory —
Technické pozadavky a metody zkouseni (tab. 3, 4)
Motorova paliva — Repkovy olej pro spalovaci
motory na rostlinné oleje — Technické pozadavky a
metody zkousSeni

Motorova paliva — Ethanol E95 pro vznétové
motory — Technické pozadavky a metody zkouseni
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CEN/TC 343 “Solid recovered fuels”. The objective of this
Technical Specification is to provide unambiguous and
clear classification and specification principles for solid
recovered fuels. The Technical Specification aims are to
serve as a tool to enable efficient trading of solid recovered
fuels, promoting their acceptability on the fuel market and
increasing the public trust. The Technical Specification will
facilitate a good understanding between seller and buyer,
facilitate purchase, transhorder movements, use and su-
pervision as well as a good communication with equipment
manufacturers. It will also facilitate authority permission
procedures and ease the reporting on the use of fuels from
renewable energy sources and on other environmental is-
sues. Solid recovered fuels are produced from non hazar-
dous waste. The input waste can be production specific
waste, municipal solid waste, industrial waste, commercial
waste, construction and demolition waste, sewage sludge
etc. It is thus obvious that solid recovered fuels are a hete-
rogeneous group of fuels. Awell defined system for classi-
fication and specification is therefore of great importance
to reach the above mentioned objectives and intentions.
This Technical Specification covers all types of solid reco-
vered fuels and will thus have a wide field of application.
This Technical Specification describes the compliance ru-
les that a solid recovered fuel has to meet to be classified
according to the classification system. It also describes
how the supplier can establish a declaration of conformity
to the different Technical Specifications for solid recove-
red fuels.

Proposal of new standards for biofuels

In connection with the Act No. 311/2006 from 23.5.2006
on fuels and filling stations for fuels and on amendment of
some relevant acts and further regarding the Regulation
No. 229/2004 from 20.4.2004 specifying requirements for
fuels used in vehicles for read transport and method of
their quality monitoring the basis and particular proposals
of fuel standards were elaborated with aim the extend the
alternative renewable fuels assortment.

After the technical and technological domestic and fo-
reign basis acquisition including the relevant national, Eu-
ropean and ISO standards the standard first proposals were
processed:

Motor fuels — Biogas for Diesel motors — Technical
requirements and testing methods (see tab. 3, 4)
Motor fuels — Rapeseed oil for Diesel motors —
Technical requirements and testing methods
Motor fuels — Ethanol E95 for Diesel motors —
Technical requirements and testing methods

Tab. 3  Oznaceni bioplynu pro pohon motorovych vozidel a spalovacich motorii
Tab. 3 Biogas marking for motor vehicles and internal combustion motors fuelling

Kvalita bioplynu Oznaceni
Biogas quality Marking
Bioplyn s obsahem methanu 96-98 % (V/V) Bioplyn Typ LH
Biogas with methane content of 96-98 % by volume Biogas Type LH
Bioplyn s obsahem methanu 95-99 % (V/V) Bioplyn Typ H
Biogas with methane content of 95-99 % by volume Biogas Type H
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Tabulka 4: Pozadavky na bioplyn pro pohon motorovych vozidel a spalovacich motori

PoZadavky PoZadavky
Vlastnost Jednotka Typ LH Typ H

min. max. min. max.
Vyhtevnost vyjadiena jako Wobbeho ¢islo nebo obsah MJ/m® 447 46,4 43,9 47,3
methanu (normalni referen¢ni podminky) % (VIV) 96 98 95 99
Oktanoveé ¢islo motorovou metodou MON - 130 - 130 -
Rosny bod vody, kde .
t = nejnizsi primernd mésicni teplota C t-5 t-5
Obsah vody mg/m’ - 32 - 32
Suma obsal’lu oxidu uhli¢itého+kyslikut+dusiku % (VIV) - 4,0 - 50
z toho kyslik - 1,0 - 1,0
Celkovy obsah siry mg/m° - 10” - 10”
Celkovy obsah dusikatych necistot (kromé Ny) jako NH; ma/kg ) 20 ) 20
Alkoholy nedetekovatelny nedetekovatelny

Tab. 4 Requirements for biogas for vehicles and internal combustion motors fuelling

Requirements Requirements

Characteristics Unit Type LH Type H

min. max. min. | max.

Heating value expressed as Wobbe number or MI/m® | 447 46.4 43.9 47.3

methane content (normal referential % (VIV) 96 98 95 99

conditions)

Octan number of motor method MON - 130 - 130 -

Dew point of water, where °C t-5 t-5

t = lowest average temperature in month

Water content mg/m’ - 32 - 32

Sum of CO,+0; +N content - 4.0 - 5.0

of which oxygen % (VIV) - 1,0 - 1,0

Sulphur total content mg/m° - 10 - 10

Lg)ta;sclslnl_tljnt of nitrogenous impurities (except mg/kg i 20 i 20

Alcohols not detected not detected

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

republiky.

Kontakt: Ing. Petr Jevié, CSc.
Ing. Zderika Sediva

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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Vyuziti trav pri vyrobé bioplynu

Teoreticky je mozné fict, ze vyroba bioplynu je zvlad
nuta jiz desitky let. Problémem je vSak sloZeni v sou-
Casnosti zpracovavanych substratti a moznosti likvidace
stavajicich odpadt do budoucna. Nejen diky poklesu sta-
vu skotu je mnoho ploch picnin, zejména v horskych a pod-
horskych oblastech, nevyuzito a produkovana travni hmo-
ta je vlastn¢ odpadni. Zatim vétSina uvedenych odpadi je
muléovana ¢i kon¢i na skladkach, které ve vétsiné ptipadi
nespliiuji parametry ekologického nakladani s odpady.
V posledni dob¢ také vznika velka produkce tzv. parkové
zelen¢ z udrzby vetejné zelen€. Vyhodnost zpracovani téch-
to organickych materialti anaerobni fermentaci s nasled-
nym energetickym vyuzitim bioplynu jsou vice nez ziejmé.
Co se tyce druhu a mnozstvi surového materialu, v podsta-
té kazdy organicky material s vysokym obsahem tekavych
latek muze byt vyuzit pro vyrobu bioplynu.

Opakovana méfeni prokazala moznost pouzit do vsazky
vysoky podil monokultur trav. Podil susiny se pohyboval
kolem 50% ve smési, pti podilech nad 75% se vsazka cho-
vala nestabilné a nebylo dosahovano opakovatelnych vy-
sledki. Produkce bioplynu ze smési s psineckem je plné
srovnatelna s produkci bioplynu pouze z kejdy. Jsou dosa-
hovéany primérné vynosy 265 m*/t_ . . pfi dosazném maxi-
mu 378 m3/t0rg_su§. Zde se jednalo o psinecek sklizeny 1 mésic
pred technickou zralosti. Velmi dobré vysledky jsou dosa-
hovany rovnéz u ovsiku, kde rozpéti mezi dosazenou maxi-
malni a minimalni produkci bylo nejmensi. \Velmi dobrych
vysledkti se dosahovalo u smési pro vlh¢i stanovisté. Jako
mén¢ vhodna plodina pro vyrobu bioplynu se jevi kostta-
va. U v8ech zkouSek se ukazalo, Ze je vhodné pouzivat
plodiny mladé nejlépe dva mésice pired technickou zralosti
nebo alespon 1 mésic pred technickou zralosti. Pfi sklizni
mgésic po zralosti jsou vysledky vyrazné¢ horsi.

Pokusy prokazaly, ze i velmi ptestarla rostlinna hmota je
zpracovatelna pomoci anaerobni fermentace. Ovsem vy-
téznost podstatné klesa a v40 dennim intervalu naptiklad u
sena z psinecku dosahuje pouze 50 %.

Pro stanoveni vlivu zpisobu rozdruzeni vkladaného sub-
stratu byly ovéfovany nasledujici vzorky:

- fezanka 100mm

- fezanka25mm

- fezanka mixovana 1 minutu

- fezanka mixovana 5 minut

- fezanka lisovana na Snekovém lisu

Vliv velikosti ¢astic fezanky se neprokazal jako relevant-
ni. Pouziti fezanky do 40 mm je nutné pouze z diivodu Cer-
patelnosti materialu. Na zvySeni produkce bioplynu ma po-
zitivni vliv teprve bunécné rozruseni, nékdy nazyvané ly-
zatovani. Jestlize mixovana smés 1 minutu méla nartst pro-
dukce 0 6-8%, potom po mixovani 5 minut byl nartst pro-
dukce 0 18 az 22%. Podobného naristu bylo dosazeno pti
Ctyfnasobném pouziti lisu. Do reaktoru se vkladala rovnéz
vylisovana §tava. Mechanické rozruSeni se rovnéz projevi
rychlej$im nartistem produkce bioplynu hlavné v prvnich
deseti dnech.
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Grasses utilization for biogas production

t may be said theoretically that biogas production is

mastered for many years. But the production is maste-
red for many years. But the problem is composition of cur-
rently processed substrata and existing wastes liquidation
in a future. Thanks not only to the cattle amount decrease
there is a lot of forage areas, particularly in mountain and
foothills territories not utilized for agricultural production
and the produced grass matter actually is a waste. So far
the most of presented wastes is mulched or stored in land-
fills do not meet mostly parameters of waste ecological han-
dling. In the recent years generates also a large production
of so called green matter from public areas maintenance.
Advantage of these organic materials processing by the
anaerobic fermentation with consequent biogas energy
utilization is more than evident. As regards the types and
amount of raw material basically every organic material with
a high content of volatile substances can be used for bio-
gas production.

The repeated measurements have proved a possibility to
use high proportion of grasses monoculture in the charge;
share of dry matter was about 50% in the mixture, the pro-
portion above 75% the charge was unstable and the repea-
table results have not been reached. The biogas producti-
on from a mixture with agrostis gigantea is fully comparable
with production of biogas produced merely from slurry.
The average yields of 265 m%t__  are reached with the
maximum amount of 378 m¥/t_ . Thisregards the agros-
tis gigantea harvested 1 month before the technical ripene-
ss also for arrhenatherum elatius where the range between
reached maximum and minimum production was least. Very
good results \as well are reached for the mixtures on the
wetter site. As the less suitable crop for biogas production
seems to be festuca arundinacea. All the tests have proved
that suitable is to utilize young crops, i.e. 2 month, or at
least 1 month before the technical ripeness. The conside-
rably worse are results at harvest one month after the ripe-
ness.

The experiments have shown that even very old crop
matter can be processed by the anaerobic fermentation.
Nevertheless, the yield decreases significantly and within
the 40 - day interval it reaches only 50 % as the agrostis
gigantea hay regards.

To determine effect of the inserted material substrate dis-
integration method the following samples were verified:

- Chopped material 100mm

- Chopped material 25 mm

- Mixed chopped material 1 min

- Mixed chopped material 5 min.

- Mixed chopped material with the screw conveyer

The chopped material size effect has proved as irrele-
vant. Utilization of chopped material to 40 mm is necessary
only for a reason of material drawing. The cellular disinte-
gration has a positive effect on the increasing biogas pro-
duction. If the mixing takes 1 minute than the production
has increased 6-8 % and after 5 min. mixing bythe 18 - 22%.
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Rozbory travin na stanoveni uhliku a dusiku potvrdily
pozitivni vliv poméru C/N na vyrobu bioplynu. U mladych
rostlin se pohyboval v blizkosti optima (30) tj. v ¢ervnu v
pfi druhé seci v fijnu.

U vSech pokust byly nastaveny stejné podminky. Fer-
mentory pracovaly pii teploté 37°C, to je v termofiln{ oblas-
ti. Hmotnostni procento susiny vychozi smési namicha-
nych substrati bylo mezi 4-8 %. Vysledna produkce bio-
plynu v litrech byla vzdy vztazena na hmotnost 1 kg orga-
nické susiny vzorku.

Obr. 1 Malé mentory v termoboxu
Fig. 1 Small mentors in thermo box

400

The similar increasing was reached for the four fold-press
utilization. The pressed juice was inserted in the reactor,
too. The mechanical disintegration resulted also in faster
biogas production growth mainly in the initial 10 days.
The grasses analysis for carbon and nitrogen determina-
tion has confirmed a positive effect of ratio C/N on biogas
production. For the young crops it was close to the mini-
mum (30), i.e. in June and in second mowing in October.

The equal conditions were adjusted for all the experi-
ments. The fermentors operated at temperature of 37°C, i.e.
in thermophilous area. The mass percentage of dry matter
of the initial mixture of blended substrata was 4-8 %. The
biogas resulted production in litres always was related the
1 kg of sample organic dry matter.

The experiments were established in two terms. The first
term was on 6.7.2007 and the second on 1.10. 2007. Each
sample was monitored in four repetitions.

The samples for the fist term were taken-off from the first
mowing in a high ripeness stage and this was a cause of
very small growth of biogas production. The grasses No. 3
and No. 2 had a specific production by 35% lower in com-
parison with the second term in the initial 10 days. The
grasses No. 1 and No.4 had production by 52% lower. After
the 14 days the experiment was interrupted due to the ther-
mo box failure.

The samples for the second experiment were from the
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Obr. 2 Pribeh kumulativni produkce bioplynu
Fig. 2 Course of biogas cumulative production
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Pokusy byly zaloZeny ve dvou terminech. Prvni 6.7.2007
a druhy 1.10. 2007. Kazdy vzorek byl sledovan ve ¢tyfech
opakovanich.
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second mowing. There we have performed a long-time mo-
nitoring within 60 days. From the graph in Fig. 2 is possible
to see that biogas main production is realized to 30 days.

Tab. 1 Tabulka slozeni travnich smési
Tab. 1 Grass mixtures composition

Vzorek trav/ Grass sample C./No. 1 C./No.2 | C./No.3 | C./No.4
Stirovnik / Bird’s foot 40 % 60 % 80 % 70 %
Chrpa / Cornflower 50 % 60 % 25 %
Jetel / Clover 5% 5% 10 % 3%
Travy / Grasses 3% 5% 10 % 2%
Svizel / Goose-grass 2%

Vzorky pro prvni termin byly odebrany z prvni sece ve
vysokém stupni zralosti, coz bylo pti¢inou velmi pomalého
nartstu produkce bioplynu. Trava ¢. 3 a €. 2 méla v prvnich
10 dnech mérnou produkei 0 35% nizsi nez v druhém termi-
nu. Trava €. 1 a €. 4 méla produkei 0 52% nizsi. Po 14 dnech
jsme museli pro poruchu termoboxu pokus prerusit.

Vzorky pro druhy pokus byly z druhé sece. Zde jsme
provedli dlouhodobé sledovani po dobu 60 dni. Z grafu
na obr. 2 je vidét, ze hlavni produkce bioplynu se odehraje
do 30 dnti. Pro vyrobu bioplynu jsou nejvhodnéjsi travy €.
2 a €. 3 s rychlym nartistem produkce. Trava ¢. 1 ma poma-
lejsi nartst produkce, avsak vysledna mérna produkce je
vyssi. U vzorku €. 4 bylo dosahovano velmi nizké produkce
bioplynu (142 mé.kg™*_).

Podobné jsme provadeli dlouhodobé sledovani produk-
ce bioplynu z kukutice FAO400, kukuti¢né silaze a chrasti-
ce. Jak je vidét na prubeéhu kumulativni produkce bioplynu
ma na produkci vétsi vliv stafi porostu nez druh monokul-
tury trav. Prestarla trava se pomaleji rozbiha a celkova pro-
dukce je 043% nizsi. U pouzité pozdni kukutice FAO 400
byl i velmi vyrazny vliv pii pouziti silaze. Produkce vzrostla
025% na 353 m*.kg™*_..

Vysledky prezentované v prispévku byly ziskany pfi fe-
Seni projektu QF4179 Vyuziti trav pro energetické ucely.

Vysledky prezentované v ptispévku, byly ziskany pfi fe-
Seni vyzkumného projektu QF4179 \AuzZiti trav pro energe-
tické ucely.

Kontakt: Ing. David Andert, CSc.
Bc. llona Gerndtova

For biogas production the grasses No. 2 and No. 3 are most
suitable because their fast production growth. Grass No. 1
has a slower production growth but its resulting specific
production is higher. For sample No. 4 very low biogas
production was reached (142 m®.kg*, ).

Similarly to the long-time maize FAO400biogas producti-
on monitoring was performed as well as from maize silage
and reed canary grass. As evident from the biogas cumula-
tive production course the cover age has a stranger effect
on the production than the grass monoculture type. The
very old grass emerging is slower and total production is
lower by 43%. In the used later maize FAO 400 the strong
effect was at the silage utilization. The production has in-
creased by 25% to 353 m*.kg™, .

The results presented in the contribution were obtained
in the framework of the research project QF4179 Grass uti-
lization for energy purposes.
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Vyroba bioplynu ze zelené biomasy - vyuZziti
krmného $toviku jako stabiliza¢ni plodiny

N a zaklad¢é zkuSenosti uspéSného krmeni skotu $to
vikem Ize opravnéné predpokladat, Ze budou dobré
vysledky i pii pouziti §toviku pro vyrobu bioplynu, a to na
zéklad¢ zasady ,,co je dobré pro bachor kravy, je dobré i pro
vyrobu bioplynu*. Tento pfedpoklad je ale nutné prokazat
konkrétnimi vysledky. Proto jsme za timto uCelem zorgani-
zovali laboratorni pokusy, ve kterych porovnavame pro-
dukei bioplynu ze substratu s pridavkem st'oviku a se stej-
nym piidavkem kukufice. Protoze jsme v letnim obdobi ne-
méli k dispozici silaz kukutice ani §toviku, pouzili jsme pro
tyto prvni testy zelenou hmotu obou plodin. V pfipadé st'o-
viku byly pouzity listy nove obrostlé po letni sklizni (pfi
plné zralosti), z kukufice jsme vybirali co nejmladsi rostliny,
aby byly pokud mozno nejvic srovnatelné s mladym $tovi-
kem.

Obr. 1 Porost krmného Stoviku pri odberu vzorki
Fig. 1 Feed sorrel cover in time of sampling

Pro tyto modelové testy produkce bioplynu bylo zataze-
no v ramci kazdé pouzité plodiny vzdy 5 variant (celkem
tedy 10 variant):

1. kontrolni kejda
digestatz BPS
pridavek 60 % zelené hmoty kukutice nebo stoviku
pridavek 70 % zelené hmoty kukutice nebo stoviku
pridavek 80 % zelené hmoty kukufice nebo stoviku.

gk~

Obr. 3 Priprava vzorkii pro anaerobni zpracovani
Fig. 3 Samples preparation for anaerobic processing

Biogas production from green biomass - feed
sorrel utilization as astabilization crop

On basis of successful cattle feeding with sorrel it
may be rightfully assumed that good results also
will be reached when this crop is utilized for biogas produ-
ction following the principle ,, what is good for cow’s paunch
is also good for biogas production®. This assumption but
should be proved by concrete results. Therefore the labo-
ratory experiments were organized for that purpose focu-
sed to biogas production comparison from substrate with
sorrel addition and the some maize addition. Because nei-
ther the maize nor sorrel silage was available in summer
period we have utilized tests with a green matter of these
both crops. In case of sorrel the newly grown leaves after
summer harvest (full ripeness) were used and from maize as
young as possible crops were selected to be comparable

Obr. 2 Vzorky krmného stoviku a kukurice
Fig. 2 Feed sorrel and maize samples

with a young sorrel as much as possible.

For these model test of biogas production 5 variants were
utilized in framework of each used crops (thus 10 variants
in total):

1. control slurry
digestated matter from BGS
addition of 60 % maize green matter or sorrel
addition of 70 % maize green matter or sorrel
addition of 80 % maize green matter or sorrel

gk~ wN

Important is the sorrel relative high pH value 6 (even
higher then maize 5,8) and this argue against frequent opi-
nion, i.e. sorrel is acid and also it confirms the fact that it is
a high-quality feeding crop.

After 25 days of experiment it may be stated that biogas
generating intensity according to cumulative production is
equal for the both tested crops — see graphs in Fig. 7 — 10.
Similar also is result of 65 - 70 % from the 15th day of expe-
riment. Methane production is very balanced in case of all
3variants with sorrel and according the mass proportion of
sorrel addition is almost identical (this is of course valid
also for maize).
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Tab. 1 Parametry vstupnich materialii pro anaerobni digesci
Tab. 1 Input materials parameters for anaerobic digestion

Doba zdrzeni: 25 dni
Delayed time: 25 days

. Susina
Param_etry materialtl Dry matter pH
Material parameters
(%)
digestat BPS
BPS digestat 2,12 8,1
kejda
slurry 8,96 72
kukufice (cela rostlina po sklizni)
maize (whole crop after harvest) 20,74 5,8
$tovik (cela rostlina po sklizni)
sorrel (whole crop after harvest) 10,17 6
pokusny substrat
test substrate
kukutice drcena
crushed maize 18,58 58
$tovik drceny
crushed sorrel 10,38 6
smeésny substrat pro laboratorni pokusy (pro vSechny vzorky upraven na jednotné parametry)
blended substrate for laboratory experiments (adapted for all complex to uniform parameters) 8,0 7,6
Obr. 4 Kukuricna drt (sypka konzistence) Obr. 5 Drt Stoviku (pastovita konzistence)
Fig. 4 Crushed maize (loose consistency) Fig. 5 Crushed sorrel (paste consistency)

Obr. 6 Priprava vzorkii pro anaerobni digesci, uprava susiny a pH
Fig. 6 Samples preparation for anaerobic digestion, d.m. and pH adaptation
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Dulezité je pomérné vysoké pH stoviku, tj. 6, (dokonce
vyssi nez kukufice 5,8), coz vyvraci ¢asty nazor, ze je $to-
vik kysely a dale potvrzuje, Ze se jedna o kvalitni krmnou
plodinu.

Po 25 dnech testovani Ize konstatovat, Ze intenzita vyvi-
nu bioplynu dle kumulativni produkce je u obou testova-
nych plodin v podstaté stejna - viz grafy na obrazcich 7 az
10. Obdobny je vysledek i pti hodnoceni podilu CH, a CO,
, ten se pohybuje u obou plodin mezi 65 az 70 % od patnac-
tého dne pokusu. Produkce metanu je v ptipadé vSech 3
variant se Stovikem velmi vyrovnana, podle vySe hmot-
nostniho podilu pfidavku stoviku se témef nelisi (pro ku-
kufici to ovSem plati také).
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The significant fact we want call attention is a delay time
of material in fermentor. Almost for all substrates that are
available for biogas production is regards the easily degra-
dable substrates and it may be stated that biogas producti-
on is finished principally in 30 days. In fact the biogas
production continues very slowly but from point of view of
practical utilization this small part of biogas has not the
economical importance. Thus, the most of animals, munici-
pal and other similar materials will have the delay time of 25
- 30 days and for that time the fermentor size is suggested
(according to material amount and volume for dailyfilling).
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Obr. 7 Kumulativni produkce bioplynu pro riizné hmotnostni koncentrace kukurice v susiné

Fig. 7 Biogas
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Obr.8 Denni produkce bioplynu pro rizné hmotnostni koncentrace kukurice v susiné
Fig. 8 Biogas daily production for maize different mass concentrations in dry matter
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Obr. 9 Kumulativni produkce bioplynu pro riizné hmotnostni koncentrace stoviku v susiné
Fig. 9 Biogas cumulative production for sorrel different mass concentrations in dry matter
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Obr. 10 Denni produkce bioplynu pro riizné hmotnostni koncentrace Stoviku v susiné
Fig. 10 Biogas daily production for different sorrel mass concentrations in dry matter

Zavaznou skute¢nosti, na kterou chceme upozornit, je
doba zdrzeni materialu ve fermentoru. Témét u vSech sub-
stratu, které jsou pro vyrobu bioplynu k dispozici, se jedna
o snadno rozlozitelné substraty a lze fici, ze produkce bio-
plynu kon¢i v zasadé do 30 dnui. Ve skutecnosti produkce
bioplynu velmi pomalu pokracuje dal, ale z hlediska prak-
tického vyuziti jiz nema tato mala ¢ast plynu ekonomicky
vyznam. Je mozné fici, Ze vétSina zivoc€isnych, komunal-
nich a dal$ich obdobnych materialti bude mit dobu zdrzeni
25 -30 dnti a na tuto dobu se pak navrhuje velikost fermen-
toru (podle mnozstvi a objemu materialu pro denni napli).

Different situation occurs for silage maize and other scre-
en materials with content of hemicellulose and certain pro-
portion of cellulose. There the delay time ranges from 50 to
140 days for organic dry matter degradation. For the silage
maize or similar materials rather 2 reactors should be consi-
dered with the delay time of 25 - 40 day (in total 50 - 80
days). Depending on silage maize quality and harvest time
(dry matter is 28 - 35 %) the organic proportion degradabi-
lity is 60 - 80 %. From this aspect our experiment was finis-
hed precociously. For every organic matter the course of
degradable phase is a rather different. The higher share of
worse degradable hemicellulose and cellulose is particular
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Jina situace nastava u silazni kukufice, i dalSich zelenych
materialti s obsahem hemicelulézy a urcitym podilem celu-
16zy. Zde se doba zdrzeni pro odbourani organické susiny
pohybuje od 50 ti do 140 dnii. Pro zpracovani silazni kuku-
fice, pfipadn¢ podobnych materiali je potieba spise poci-
tat se dvéma reaktory za sebou s dobou zdrzeni 25 - 40 dnd
(celkem 50 az 80 dnt1). Podle kvality a doby sklizné silazni
kukutice (susina 28 az 35 %) se tak dostavame na rozlozitel-
nost organického podilu 60 az 80 %. Z tohoto pohledu byl
nas pokus ukoncen piedcasné. U kazdé organické hmoty,
probiha rozkladna faze ponékud jinak. Vyssi podil hiife roz-
lozitelné hemiceluldzy a zejména celul6zy prodluzuje u ku-
kufice hydrolyzni i acidogenni fazi rozkladu. Dilezitym za-
vérem je, Ze zpracovani kukufi¢né, stovikové nebo travni
silaze proto vyzaduje doby zdrzeni delsi, minimaln¢ okolo
padesati dntl.

Uvedené vysledky nasSich pokust je nutné povazovat
zatim za orientacni a dale je ovéfovat, zejména ptimo v pro-
voznich podminkach bioplynové stanice. Stejn¢ tak bude
nutné zjistit vynosy zelené hmoty stoviku, ze vSech 2 az 3
seCi v priubéhu celého roku a primérnou susinu v takto
sklizené hmot¢. Vyuzivani stoviku pro vyrobu bioplynu
oproti kukufici ma nékteré vyhody. Pfedevsim je vhodny
do oblasti, kde se kukufici pfilis nedafi, napt. do chladnéj-
Sich vyssich poloh a do kopcovitych terént, nebo jako
dopliikova plodina do osevnich postupt s kukutici. Vytr-
valy charakter krmného $toviku mtize pak pomoci chranit
pudu pied smyvem ornice.

Zavérem je mozno konstatovat, Ze prvni pokusy produk-
ce bioplynu ze substratu s pridavkem krmného §toviku
naznacuji opravnény piedpoklad moznosti jeho vyuziti i
pro vyrobu bioplynu, obdobné jako se k tomu bézné pouzi-
va kukufice. Prakticka vyuzitelnost je dana pouze vynosy,
ekonomickymi parametry vyhodnosti péstovani, sklizné,
zpracovani a skladovani jednotlivych plodin v urcitych
konkrétnich podminkach. Vynosy ani ekonomika péstova-
ni krmného §t'oviku zatim s kukufici nemohou soupefit, ale
vyse uvedené divody mohou v urcitych ptipadech jeho
péstovani ospravedlnit. BEhem naseho pokusu byla doba
zdrZeni pro rozlozeni t€chto materiald kratka. V praxi je nut-
né prodlouzit dobu zdrZeni. Kejda a digestat, které byly
pouzity jako inokulum, bohuzel zptisobily netypicky pru-
béh procesu v laboratornich fermentorech.

Udaje prezentované v tomto piispévku byly ziskany
v ramci feSeni projektu QF3160 Vyzkum novych technolo-
gickych postupti pro efektivnéjsi vyuziti zemédélskych a
potravinaiskych odpadi.

Kontakt: Ing. Jaroslav Kéra, CSc.
Ing. Zdenék Pastorek, CSc.
Ing. Irena Hanzlikova

extended the hydrolysis and acid-genous phases of degra-
dation as maize regards. An important conclusion is that
maize, sorrel or grass silage processing requires longer de-
lay time, at least about 50 days.

The presented results of our experiments should be con-
sidered orientation so far and then will be further verified
mainly just under operational conditions of biogas plant.
Similarly necessary will be to find the sorrel green matter
yields from all 2 - 3 mowings aroud the year and average
dry matter in such harvested material. Sorrel utilization for
biogas production as compared with maize has some advan-
tages. Particularly it is suitable for regions with worse con-
ditions for maize growing, for example in cooler higher ele-
vations and hilly terrain or as additional plant for rotation
with maize. The perrenial character of feed sorrel then can
help to protect soil against topsoil washing out.

In conclusion it may be stated that biogas production
from substrate with addition of feed sorrel indicates just
field presumption of possibility of its utilization also for
biogas production similarly as typically maize utilization
for this purpose. The practical usability is given merely
with yields, economical parameters of growing suitability,
harvest, particular crops processing and storage under cer-
tain concrete conditions. Neither yields nor economy of
feed sorrel growing are not competitive with maize so far,
but the above reasons can justified its growing in certain
cases. During our experiment the delay time for these mate-
rial degradation was short. In practice is necessary the de-
lay time to be extended. Slurry and digested matter we have
used as inoculum unfortunately caused untypical course
of the process in laboratory fermentors.

The results presented in the contribution were obtained
in the framework of the research project QF3160 Research
of new technological processes for more effective utilizati-
on of agricultural and food waste.
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PORADENSTVI

Lt

CONSULTANCY

Technické a technologické poradenstvi

Z dtvodu rychlého rozvoje internetovych technologii
byly aktualizovany nové webové stranky (www.vuzt.cz).
Upravy zvysily prehlednost a prohloubily zpétnou vazbu
meziuzivateli a autory jednotlivych piispévki, stranky jsou
prehlednéjsi a uzivatelsky pohodlngjsi.
Jednou z vyznamnych a odbornou praxi navstévovanych
je rubrika ,,PORADENSTVI*, ktera obsahuje tyto hlavni
Casti:
a) Provozni naklady zemédeélskych strojii

Vystupni informace uvadi pro uvedené potrizovaci ceny,
pro prumérnou vykonnost stroje a pro doporucené rocni
nasazeni provozni naklady stroje bez obsluhy. Naklady se
Clenina:

- fixni naklady (odpisy, dan€ a poplatky, pojisténi,

uskladnéni stroje, zaroceni kapitalu)
- variabilni ndklady (pohonné hmoty a maziva,
udrZovani a opravy)

b) Provozni néklady strojnich souprav

Vystupni informace provoznich nakladi strojnich sou-
prav je ¢lenéna podle pracovnich operaci. Pro danou ope-
raci uvadi doporucené strojni soupravy a jejich fixni i vari-
abilni naklady (energeticky i pfipojny mechanizacni pro-
sttedek vcetné obsluhy soupravy).
¢) Technologicky postup péstovani plodin

V tabulkach je pro kazdou plodinu uveden doporuceny
modelovy technologicky postup péstovani. Obsahuje chro-
nologicky sefazeny doporuceny sled vyrobnich operaci
(hnojeni a ptiprava pidy, seti, oSetfovani beéhem vegetace,
ochrana rostlin proti chorobam a sktidciim, sklizen, odvoz
produkce a uprava pole po sklizni). Pfi jejich zpracovani se
vychazi z primérnych podminek a intenzity vyroby.
d) Ekonomika péstovani plodin

Zakladem kalkulace nakladd a vynost jsou modelové
technologické postupy péstovani jednotlivych plodin. Pfi
jejich zpracovani se vychazi z primérnych podminek a in-
tenzity vyroby a aktualnich ekonomickych podminek (ceny
vstupt, ceny produkce, dotace).
Rocenky, cely soubor normativi je rovnéz publikovan
v tisténé formée v publikaci ,, Technické a technologické nor-
mativy pro zemédélskou vyrobu®, vydané v roce 2007 ve
VUZT v

V ramci poradenstvi MZe CR byla autorskym kolektivem
VUZT, v.v.i. zpracovana metodika ,,\Vyroba a vyuziti bioply-
nu v zemédelstvi®. Metodika byla vytvoiena v podpiirném
programu 9.F.g. Metodicka ¢innost k podpoie poradenskeé-
ho systému Ministerstva zemédélstvi CR. Metodika vy-
chazi z vysledkt vyzkumnych projekt VUZT, v.v.i. a za-
hrani¢nich zkusenosti. Zajemce uvadi do Siroké problema-
tiky bioplynovych stanic a seznamuje s moznosti jejich
vyuziti jak v zemédélském podniku, tak i pti zpracovani bio-

Economy of agricultural mechanization
operating — technical and technological

consultancy

For a reason of fast development of internet technology
the new web pages were updated (Www.vuzt.cz). The adap-
tation increased well-arrangement and improved feedback
between users and authors of particular contributions, the
pages are well-arranged and more comfortable for users.
One of important and frequently attended parts is a section
,CONSULTANCY* consisting of these parts:

a) Operational costs of agricultural machines

Output information present the operational costs for
machines without operators for specified purchase prices,
for machine average performance and for recommended
annual application.

The costs are divided into:

- Fixed costs (depreciations, taxes and fees, insuran-

ce, machine storage, capital interest bearing)

- Variable costs (fuels and lubricants, maintenance

and repairs).
b) Operational costs of machine sets

Output information on machine sets operational costs is
divided according to working operations. For given opera-
tion it presents recommended machine sets and their fixed
and variable costs (energy and attached mechanization
means including operators).
c¢) Technological process of crops growing

In the tables is presented for each crop recommended
model technological process of growing. It contains chro-
nological recommended sequence of production operati-
ons (fertilization and soil preparation, seeding, care during
vegetation period, crop protection against diseases and
pests, harvest, production transport and after-harvest field
cultivation). Their processing is based on average conditi-
ons and production intensity.

d) Economy of crops growing

The basis for costs and yields calculation are the model
technological processes of particular crops growing. Their
processing is based on average conditions and production
intensity and update economical conditions (input price,
production price, subsidies).

More detailed data are includes also in the first chapter
of this Annual Report, the whole complex of norms is pub-
lished in the publication “Technical and technological
norms for agricultural production”(hereinafter), edited in
2007 in the RIAENng p.r.i.

Within the framework of consultancy of the Ministry of
Agriculture the methodology “Biogas production and uti-
lization in agriculture® was worked-up by the RIAEng p.r.i.
authors team. That methodology was established in the
supporting program 9.F.g. “ The methodology activity to
the Ministry of Agriculture consultancy system support”.
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logicky rozlozitelnych materiali komunalniho odpadu
v obcich.

Pro ucelenou informaci uvadim piehled pfirucek pro pra-
xi a sbornikt vydanych VUZT, v.v.i. v roce 2007 (viechny
jsou rovnéz soucasti nasledného seznamu vsech publikaci
VUZT, vVii.):

Zasady pro obhospodarovani trvalych travnich
porostii;

Udrzba trvalych travnich porostii v margindlnich
podminkéach;

Skladovani zrnin ve vézovych zasobnicich,
Zemeédélska technika a biomasa 2007,

Technické a technologické normativy pro
zemédélskou vyrobu,

Stroje pro chemickou ochranu vinic a ekonomika
jejich provozu ;

Vyroba a vyuziti bioplynu v zemedélstvi,

Zprava o cinnosti 2006.

The methodology is based on results of the RIAEng p.r.i.
projects as well as on the foreign experiences. The metho-
dology introduces the interested persons into the broad
problems of biogas plants and makes them familiar with
possibility of the biogas plants utilization in agricultural
enterprise and also with the biologically degradable muni-
cipal waste processing in the locality.

To be informed in the whole | present the survey of ma-
nuals for practice and proceedings edited in printed form
by the RIAENg p.r.i. in 2007 (all of the manuals also are a
part of the following list of all RIAEng p.r.i. publications) :

Principles for farming permanent grassland;
Permanent grassland maintenance under
marginal conditions;

Grain crops storage in tower silos;

Agricultural engineering and biomass 2007;
Technical and technological norms for agricultu-
ral production;

Machines for chemical protection vineyards and
economy their operation;

Biogas production and utilization in agriculture;
Annual report RIAEng 2006.

1
1

Kontakt: Ing. Radmila Kabelkova

129



MEZINARODNI SPOLUPRACE

Lt

INTERNATIONAL COOPERATION

Hlavni diiraz v mezinarodni spolupraci Vyzkumného usta-
vu zemé&dé@lské techniky, v.v.i. se klade na prezentaci vy-
sledkt vyzkumu na mezinarodnich konferencich a semina-
fich, na nichz vyzkumni pracovnici VUZT, v.v.i. pfednesli
referaty a predstavili postery:

International Ammonia Conference in Agriculture,
Wageningen, Nizozemi

World Sustainable Energy Days 2007, European Pellets
Conference, Wels, Rakousko

European Society of Soil Conservation (ESSC); 5th
International Congress, Palermo, Italie

Mezinarodni konference “Vyziva dojnic”, Polnohospo-
darska universita, Nitra, Slovensko

15" European Biomass Conference& Exhibition,
Berlin, Némecko

Nordic Bioenergy Conference, Stockholm, Svédsko
International Dust Conference 2007, Maastricht,
Holandsko

Zasedani expertni skupiny pro ammoniak (EGA) pti EHK/
OSN, Braunschweig, Némecko

Workshop zastupct expertti Evropské komise,
vyzkumnych a vyvojovych organizaci, Brusel, Belgie
5th Research and Development Conference of Central
and Eastern European Institute of Agricultural
Engineering, Kyjev, Ukrajina

13. Internationale Fachtagung ,,Energetische Nutzung
nachwachsender Rohstoffe®, fWT Freiberg, Némecko
Mezinarodni konference ,,Advances in labour and
machinery management for a profitable agriculture and
forestry”, Nitra, Slovensko

Veédecka konference ,,Bioklimatologické rizika

a degradacia prirodného prostredia“ (Bioclimatogy and
natural hazards), Zvolen, Slovensko

Mezinarodni védecka konference ,,Vyzkum modernich
chovatelskych technologii vo vztahu k ochrané
Zivotného prostredia“, Nitra, Slovensko

Konference Energetické rostliny na rozmachu
(Fachtagung im Aufwind), Bornim, Némecko
Konference ,,Vyuzivani zemédélské biomasy*,
Agrokomplex Nitra, Slovensko

8. Tagung Bau, Technik und Umvelt 2007 in der
Landwirtschaftlichen Nutztierhaltung, Bonn, Némecko
Mezinarodni védecka konference ,,Briketovanie

a paletovanie®, SF STU Bratislava, Slovensko
Mezinarodni védecka konference ,,Ekologia travneho
porastu VII“, VUTPHP Bénska Bystrica
Internationalen Fachtagung Energetische Nutzung
Nachwachsender Rohstoffe, Freiberg, Némecko

Mezinéarodni projekty
EU 044292 Best Available Techniques for European
Intensive Livestock Farming-Support for the imple-
mentation of the IPPC Directive (BATT-SUPPORT)

The main accent in the international cooperation of the
Research Institute of Agricultural Engineering, public re-
search institution (RIAEng, p.r.i.) is put on the research
results presentation at the international conferences and
seminars, where RIAEnNg, p.r.i. scientists have delivered
their lectures and exhibited the posters:

International Ammonia Conference in Agriculture,
Wageningen, the Netherlands

World Sustainable Energy Days, Wels, Austria

5" International Congress of the European Society for
Soil Conservation (ESSC), Palermo, Italy

International conference “Dairycows nutrition”,
Agricultural university Nitra, Slovakia

15" European Biomass Conference & Exhibition, Berlin,
Germany

Nordic Bioenergy Conference, Stockholm, Sweden
International Dust Conference 2007, Maastricht, the
Netherlands

Session of expert groups for ammonia (EGA) at EHK/
UN, Braunschweig, Germany

Workshop of European commission, research and
developing organisers expert representatives, Brussels,
Belgium

5" Research and Development Conference of Central
and Eastern European Institute of Agricultural
Engineering, Kiev, Ukraine

13" International Workshop “Energy Utilization of
renewable row materials”, IFWT Freiberg, Germany
International Conference “Advances in labour and
machinery management for a profitable agriculture and
forestry, Agricultural university Nitra, Slovakia
Scientific conference “Bioclimatology risks and natural
hazards”, TU Zvolen, Slovakia

International scientific conference “Research of modern
breeding technologies related to environment protecti-
on”, SPU Nitra, Slovakia

Conference “Energy crops in boom”, ATB Bornim,
Germany

International conference “Agricultural Biomass Utiliza-
tion”, Agrokomplex Nitra, Slovakia

The 8" meeting “Constructions, mechanization and
environment 2007 at agricultural livestock breeding”,
Bonn, Germany

International scientific conference “Briquettes and
pellets production”, SF STU Bratislava, Slovakia
International scientific conference “Ecology of grassland
VI, VUTPHP Banska Bystrica

12. International workshop “ Energy utilization of new
raw materials”, TU Bergakademie Freiberg, Germany

International project
EU 044292 Best Available Techniques for European

Intensive Livestock Farming Support for the imple-
mentation of the IPPC Directive (BAT — SUPPORT)
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Z&kladnim cilem projektu BAT — SUPPORT je zajistit
dostatek porovnatelnych parametrii pro hodnoceni
nejlepSich dostupnych technik (BAT) pro revizi refe-
ren¢niho dokumentu o nejlepsich dostupnych techni-
kach pro intenzivné chovana prasata a dribez (BREF —
ILF) v ramci smérnice Rady 96/61/EC o integrované pre-
venci a omezovani znecisténi (IPPC).

V roce 2007 byla sestavena databaze narodnich expertt
a byl pripraven dotaznik pro zjisténi aplikace jednotli-
vych technologickych celkd na farmach pro chov pra-
sat a driibeze. Dotaznik byl rozeslan narodnim expertiim
do vsech ¢lenskych statti EU. Ziskané informace se

v soucasné dob¢ analyzuji a pfipravuji se podklady pro
sbér technickych parametra vyuzivanych technologii
z hlediska spotieb energii a surovin, emisi amoniaku a
sklenikovych plynd, prachovych ¢astic, pachovych la-
tek, welfare atd.

EU project European biogas initiative to improve the
yield of agricultural biogas plant - Evropské bioply-
novd iniciativa pro zlepseni efektivnosti zemedelskych
bioplynovych stanic (EU-Agro-Biogas).

Projekt je zaméien na intenzifikaci provozu bioplyno-
vych stanic v evropském prostoru. Zabyva se ptipra-
vou vstupnich substrati optimalizaci vsadky, optimali-
zaci fermentorti, bioplynovych stanic a snizenim ztrat
bioplynu v dal$im jeho zpracovani. VUZT, v.v.i. se zu-
Castnuje ve vSech bodech danych pracovnim planem.
V minulém roce jsme poskytli do spolecné evropské
databaze vysledky optimalizac¢nich pokust s produkci
bioplynu z riiznych substrati typickych pro Ceskou
republiku.

Dohody o spolupraci
Dohody o spolupraci byly uzaviena se dvéma sloven-
skymi partnery:
Vyzkumny Ustav travnych porastov a horského
pol nohospodarstva, Banska Bystrica
Spoluprace sméfuje na problematiku péstovani a vyuziti
biomasy pro energetické a surovinové tucely s hlavnim di-
razem na:
- technologie péstovani a sklizné travnich porostt
a alternativni vyuziti produkce z nich pro energetic-
ké ucely,
- vyuziti odpadni biomasy z udrzby krajiny a vetrejné
zeleng,
- technologie a ekonomika zpracovani a vyuziti bio-
masy a odpadni biomasy.
Forma spoluprace spociva prevazné v ucasti na seminarich
a konferencich, ve vzajemnych informacich o feSenych pro-
jektech, ve spolecnych publikacich vysledkt a v neposledni
fadeéi v priprave spolecného vyzkumného projektu.
Agrovaria Export-import, spol. s. r.0., Stirovo
— piima spoluprace v oblasti aplikovaného vyzkumu, a to
pri zpracovani biologicky rozlozitelnych odpadii a pfi sni
Zovani emisi zatéZe amoniakem a sklenikovymi plyny
v resortu zemedeélstvi.

The main objective of the BAT — SUPPORT is to ensure
sufficient amount of comparable parameters for the best
available techniques (BAT) evaluation for review of
referential documents on BAT for pigs and poultry
intensive breeding (BREF-ILF) in framework of
Council Directive 96/61/EC on integrated prevention and
pollution reduction (IPPC). In 2007 the national experts
database was set-up and the questionnaire for applica-
tion detection of particular technological complexes on
pig and poultry farms was prepared. The questionnaire
was disseminated to the national expertsin all EU
Member states.. The obtained information is now
analyzed and basis for technical parameters collection
of utilized technologies are prepared from point of view
of energy and raw materials consumption, ammonia
emissions and greenhouse gases, dust particles, odour
substances, welfare etc.

EU project European biogas initiative to improve the
yield of agricultural biogas plant (EU-Agro-Biogas)
The project is focused on biogas plants operation
intensification on European territory. It deals with input
substrates preparation through batch optimization,
fermentors optimization, biogas plant optimization and
biogas losses reduction within its further processing.
The RIAENg, p.r.i takes part in all points given by the
working plan. In the past year we have provided the
optimization experiments results with biogas producti-
on from various substrates typical for the Czech
Republic for common European database.

Agreement on cooperation

Agreement on RIAENg cooperation is made as well with
two Slovak institutions:
Research institute of grassland and mountain agricultu-
re, 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.
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Obsahem spoluprace je:
- zajisténi experimentl pfi separaci kejdy prasat a skotu,
- zajisténi experimentl pii davkovani biotechnologickych
ptipravku pii kompostovani BRO do tekutych hnojiv
nebo napajeci vody,
- poradani spole¢nych odbornych seminatd s proble-
matikou vztahu zemédé€lstvi a zivotniho prostredi.
Pro spole¢né experimenty zaptijéuje AGROVARIA spol.
s r.0. vlastni technologické celky, VUZT Praha pak méfici
techniku, vysledky jsou spole¢né prezentovany. Po pro-
voznich zkusSenostech se separatorem se obé strany do-
hodly na konstrukéni uprave separatoru, ktera byla realizo-
vana. Separator bude soucasti technologicke linky pro kom-
postovani, ktera bude prezentovana na veletrhu zeméd¢l-
ské techniky TECHAGRO 2008 v Brné.

Dohody o védecko-technické spolupraci

Dohoda o ptimé védecko-technické spolupraci mezi VIE-
SCH Moskva a VUZT, v.v.i. Praha v oblasti zemé&délské
energetiky na obdobi r. 2005 - 2009 :

V roce 2007 spoluprace pokracovala na feseni proble-
matiky zdokonalovani stavajicich a tvorbu novych techno-
logii v zemédé€lstvi s vyuzitim obnovitelnych zdroja ener-
gie — ziskdvani motorovych paliv z vhodné biomasy a od-
padt — metoda rychlé pyrolyzy. Byly provedeny zakladni
analyzy pyrolyzniho oleje a kapalnych suspenzi tuhych
zbytkl dievin a zrnin. Dil¢i vysledky byly prezentovany na
5. mezinarodni konferenci Institutti zeméd¢elské techniky
stiedni a vychodni Evropy

V souladu se smlouvou mezi VUZT, v.v.i. Praha a Usta-
vem ekobiotechnologie a biotechniky Ukrajinské zeme-
delske univerzity Kyjev byly prace zaméfeny na energetic-
ky Usporné technologie, biokonverzi a alternativni energe-
tiku. Ziskané vysledky umoznily v oblasti vytapéni realizo-
vat patenty (UA 16905U a UA 16906U) a vydat spolecné
védecky ¢lanek v casopise ,,Journal of research and appli-
cations in agricultural engineering®.

Dalsi smlouvy o spolupraci byly uzaviceny s Moldavskem,
které je jednou z 8 zemi preferovanych Ceskou republikou
pfi poskytovani zahrani¢ni pomoci.

Memorandum mezi VUZT, v.v.i.Praha (spolu s VURV, v.v.i.
Praha a ITSZ CZU Praha) bylo uzavieno se Stdtni zemé-
délskou universitou v Kisinévé v Moldavsku a dalSi me-
morandum s Vyzkumnym Ustavem mechanizace a elektrifi-
kace zemédélstvi v Kisinévé se tyka technické pomoci
v oblasti vyzkumu a vyzkumnych projektl, poradenstvi,
moznosti kratkodobych pobytt (dle fin. moznosti i dlouho-
dobgjsich), Ph.D. pobytti s podilem na feseni vyzkumnych
projektti, vymeény publikaci , pfipravy spolecnych mezina-
rodnich projekti apod. Vyzkumni pracovnici VUZT, v.v.i.
pripravili a zpracovali navrh vybaveni laboratore biopaliva
spolupracuji na jeji realizaci. V rdmci poradenské pomoci
nasi pracovnici zabezpec€uji prednasky prevazné z oboru
vyuziti zdrojui energie.

Lt

The cooperation involves:

- Experiments provision for pigs and slurry separation;

- Experiments provision of biotechnological agents
dosage for BRO composting to liquid fertilizers or drink
water;

- Organization of common professional seminars
focused to problems of relationship between agricultu-
re and environment.

For the common experiments the AGROVARIA are len-
ding its technological blocks, RIAENg, p.r.i. Prague then
the measuring equipment, results are presented together.
After the operational experiences with separator the both
parties have agreed the separator construction adaptation
that has been realized. The separator will be a part of the
composting technological line exposed at the agricultural
engineering fair TECHAGRO 2008 in Brno.

Agreements on scientific and technical co-

operation

Agreement on direct scientific and technical co-operati-
on between VIESCH Moscow and RIAENg, p.r.i. Prague in
the field of agricultural energy for period of 2005 — 2009:

In 2007 the cooperation has continued in solution of
problems related with improvement of existing and new
technologies in agriculture using energy renewable resou-
rces —acquisition of motor fuels from sustainable biomass
and waste — fast pyrolysis method. The basic analysis of
pyrolysis oil, liquid suspensions of wood plants solid re-
mainders and grain crops were carried-out. The partial re-
sults were presented at the 5 th International conference of
Agricultural Engineering Institutes of Central and Eastern
Europe in June 2007.

In accordance with agreement on scientific and technical
co-operation between Agricultural University in Kiev and
RIAENg, p.r.i. Prague the work was focused to energy sa-
ving technologies, bio-conversion and alternative energy.
The obtained results have enable to realize patents (UA
16905U and UA 16906U) in the sphere of heating and to
publish a common scientific article in the “Journal of re-
search and applications in agricultural engineering”.

Other contracts on cooperation were concluded with
Moldova that is one of eight countries preferred by the
Czech republic in abroad assistance allocation.

The memorandum between the RIAEng, p.r.i. Prague (to-
gether with RICP, p.r.i. and ITSZ of the Czech Agricultural
University Prague) and the State Agrarian University of
Moldova, Chisinau, Moldova was concluded as well as
the memorandum with the Institute of Agricultural Engi-
neering in Chisinau regarding technical assistance in the
sphere of research and research projects, consultancy,
short-time fellowships (as well as the long-time depending
on financial conditions), Ph.D. fellowships with participati-
on in solution of research projects, publications exchange,
common international projects preparation, etc. The re-
search workers of the RIAEng, p.r.i. have prepared and
worked-up a proposal of the biofuels laboratory equipment
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Mnohostranna spoluprace

Spoluprace v navaznosti na feseni projektu ALTENER
XV11/4.1030/2/99-386: 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 Férde-
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, p.r.i. (VUZT, v.v.i.), Prague, Czech
Republic

V roce 2007 byly ziskany a vzajemné konzultovany infor-
mace tykajici se sttednédobych opatieni, ktera jsou nutna
pro zvySeni podilu biogennich pohonnych hmot v EU: ,,Ces-
tovni mapa“ biogennich pohonnych hmot, navrh natizeni
0 pozadavcich na udrzitelnou produkci biomasy pro vyro-
bu biogennich pohonnych hmot a hodnoceni Zivotnich
cykla.

V roce 2007 se konaly tyto mezinarodni seminafe a kon-
ference organizované VUZT, v.v.i. nebo ve spolupréci Gsta-
vu s dalSimi institucemi:

Udrzba trvalych travnich porostii v margindlnich pod-
minkéch ( mezinarodni konference 22.5.2007, ZF MZLU
Lednice na Morave)

Skladovani zrnin ve véZovych zdsobnicich (26.9.2007
Z.A.S. Podchoduci Ktinec a.s.)

Biologicky rozloZitelné odpady, jejich zpracovani a vyu-
Ziti v zemedelské a komundalni praxi (III. mezinarodni kon-
ference 9.-11.10.2007 Sporthotel Hrotovice)
Zemedelska technika a biomasa 2007 (21.11.2007, Aula
VURV Praha).

Do vyctu odbornych aktivit ustavu patii i i€ast vyzkum-
nych pracovniki VUZT na vyznamnych odbornych vysta-
vach a veletrzich v zahraniéi: SIMA 2007 Patiz, Francie; Bi-
omass Exhibition Berlin, Némecko; AGRITECHNIKA 2007
Hannover, Némecko.

Kontakt: Ing. Radmila Kabelkova

and cooperate in its implementation. In framework of con-
sultancy assistance our workers provide lectures mainly
from the field of energy resources utilization.

Multi-lateral cooperation

Cooperation in connection with the project ALTENER
XV11/4.1030/2/99-386: 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 Férderung von Ol- und Proteinpflan-
zen (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 2007 the information was obtained and mutually dis-
cussed regarding the medium-term measures necessary for
increasing of biogenous fuels share in EU: “Road map” of
biogenous fuels, proposal of directive on biomass sustai-
nable production requirements for biogenous fuels produ-
ction and life cycles assessment.

In 2007 were held the following international seminars
and conferences organized by RIAEng or in cooperation of
the Institute with other institutions:

Maintenance of permanent grassland under marginal con-
ditions (International conference, 22.5.2007 Horticultu-
re faculty of Mendel Agricultural and Forestry University,
Lednice);

Grain storage in tower silos (26.9.2007 Z.A.S.Podchotuci
Krinec, joint stock company);

Biologically degradable wastes, their processing and uti-
lization in agricultural and municipal practice (3" inter-
national conference, 9. —11. 10. 2007Sporthotel Hrotovi-
ce);

Agricultural engineering and biomass (21.11.2007, As-
sembly hall RICP,p.r.i. Prague).

To the summary of the institute activities also belongs
the VUZT scientists participation in specialized exhibitions
and fairs abroad: SIMA 2007 Paris, France; Biomass Exhibi-
tion Berlin, Germany; AGRITECHNIKA 2007 Hanover, Ger-
many.
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VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vii.,
PRAHA, ATEAPRAHA s.r.0, Rudna u Prahy. Linka na zpra-
covani slamy a/nebo balikti slamy do granuli. [Line for straw
and/or straw bales processing into pellets]. PGvodce vyna-
lezu: Petr HUTLA, Vaclav BEJLEK. Int. Cl. AO1F 12/40, B01J
2/00. Ceska republika, Urad pramyslového vlastnictvi. Spis
uzitnych vzort 17283 (ptihlaseno 21.12.2006, zapsano
19.02.2007, zvetejnéni 28.02.2007)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vii.,
PRAHA. Cistici nasadec. [Cleaning teat cup]. Pavodce
vynalezu: Antonin MACHALEK. Int. Cl. A01J 7/04, A01J 5/
02. Ceska republika, Utad pramyslového vlastnictvi. Spis
uzitnych vzor 17386 (ptihlaseno 10.01.2007, zapsano
19.03.2007, zvetejnéni 28.03.2007)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vii.,
PRAHA, ATEA PRAHA s.r.o, Rudna u Prahy. Palivo na
bazi obilni slamy. [Fuel based on grain straw]. Pivodce
vynalezu: Petr HUTLA, Milan KNOTEK. Int. Cl. C10L 5/44.
Ceska republika, Utad primyslového vlastnictvi. Spis uZit-
nych vzora 17419 (ptihlaseno 01.02.2007, zapsano
26.03.2007, zvetejnéni 04.04.2007)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vii.,
PRAHA. Zaftizeni pro zpracovani biologicky rozlozitelnych
surovin kompostovanim. [Equipment for processing of bi-
ologically degradable raw materials through composting].
Puvodce vynalezu: Petr PLIVA, Antonin JELINEK. Int. Cl.
CO5F 15/00. Ceska republika, Urad primyslového vlastnic-
tvi. Spis uzitnych vzort 17565 (ptihlaseno 25.04.2007, za-

OSVETLENI CERNOCH, s.r.0., PRAHA, VYZKUMNY
USTAV ZEMEDELSKE TECHNIKY, v.v.i., PRAHA. Optic-
ka soustava svitidla, predevsim pro mistni osvetleni ve-
mene v dojirnach. [Optical set of lamp, mainly for local
lightening of udder in milking hall]. Pivodce vynalezu: Ja-
kub CERNOCH, Petr HUTLA. Int. C. F21V 5/00, F21V 5/04,
A01K 1/12. Ceskd republika, Urad priimyslového viast-
nictvi. Spis uzZitnych vzoru 17882 (ptihlaseno 12.06.2007,
zapsano 24.09.2007, zverejnéni 03.10.2007)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vi.,
PRAHA. Zarizeni k ochlazovani vnitinich prostorii.
[Equipment for inner space cooling]. Piivodce vynalezu:
Jiti VEGRICHT. Int. C1. F24F 6/00, A01K 1/00, A01K 29/00.
Ceskd republika, Urad primyslového vlastnictvi. Spis
uzitnych vzori 17744 (ptihlaseno 27.06.2007, zapsano

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vii.,
PRAHA. Ochlazovaci zarizeni. [Cooling equipment]. Pi-
vodce vynalezu: Jiti VEGRICHT. Int. Cl. F24F 6/00, AO1K 1/
00, AO1K 29/00. Ceskd republika, Urad primyslového
vlastnictvi. Spis uzitnych vzoru 17745 (pfihlaseno

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
PRAHA. Zarizeni pro presné davkovani biotechnickych

Lt

pripravkii do netlakove napdjeci vody v intenzivnich cho-
vech hospodarskych zvirat. [Equipment for precise portio-
ning of bio-technical agents to non-pressured drink water
in livestock intensive breeding]. Piivodce vynalezu: Petr
PLIVA, Antonin JELINEK. Int. Cl. AO1K 7/00, GO1F 13/00,
GO5D 11/02. Ceskd republika, Urad primyslového viast-
nictvi. Spis uzitnych vzori 18158 (ptihlaseno 18.10.2007,

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vii.,
PRAHA. Zarizeni pro presné davkovani biotechnickych
pripravkit do tlakove napdjeci vody v intenzivnich cho-
vech hospodarskych zvirat. [Equipment for precise portio-
ning of bio-technical agents to pressured drink water in
livestock intensive breeding]. Piivodce vynélezu: Petr PLI-
VA, Antonin JELINEK. Int. Cl. AO1K 7/00, GO1F 13/00, GO5D
11/02. Ceskd republika, Urad privmyslového viastnictvi.
Spis uzitnych vzorii 18159 (ptihlaseno 18.10.2007, zapsano

Doktorské disertaéni prace / Post — gradual
thesis

BRADNA, J.: Zhodnoceni a zefektivnéni vyroby a vyuzi-
ti biopaliv ze zemédélske a zpracovatelské produkce :
doktorska disertacni prdce. [Evaluation and effectivene-
ss of production a utilization of biofuels from agricultural
and processing production : post gradual thesis]. Praha :
Ceska zemédélska univerzita — Technické fakulta, katedra
technologickych zatizeni staveb, 2007, 175 s.

KRAUS, R.: SniZeni negativnich ucinkii vybranych skle-
nikovych plynii ze zemédelské c¢innosti na Zivotni prostre-
di : doktorska disertacni prace. [Reduction of negative
impacts of chosen greenhouse gases from agriculture post
environments post-gradual thesis]. Praha : Ceska zem&d&l-
ska univerzita — Technicka fakulta, katedra technologickych
zafizeni staveb, 2007, 131 s.

Zavérecné zpravy / Final reports

ABRHAM, Z., ZEMANEK, P, BURG, P., KOVAROVA,
M.: Technologické systémy a ekonomika integrované pro-
dukce zeleniny a révy vinné : zavérecnd zprava o reseni
projektu NAZV 1G46082. Praha : VUZT, 2007, Z—- 2500, 51
s.+27 priloh

ANDERT, D.: Wuziti trav pro energeticke ucely : zave-
recnd zprdva o reSeni projektu NAZV QF4179. Praha :
VUZT, 2007, Z - 2493, 425s.

HULA, J., PROCHAZKOVA, B. a kol.: Minimalizace zpra-
covani pudy. Rukopis knizni publikace. Vystup k projek-
tu NAZV 1G57042 Péce o piidu v podminkdch se zvyseny-
mi ndaroky na ochranu Zivotniho prostiedi. Praha : VUZT,
2007,Z-2490, 3115.
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JELINEK, A.: Omezeni emisi sklenikovych plyni a amo-
niaku do ovzdusi ze zeméd¢€lské Cinnosti : zavereéna zprava
ofeseni projektu NAZV QF3140. Praha : VUZT, 2007, Z—
2483,91s.

KARA, J., SOUCEK, J., BARTOLOMEJEV, A., POLAK,
M.: Logistika bioenergetickych surovin : zavérecna zprava
ofeseni projektu NAZV QF4079. Praha : VUZT, Z — 2491,
2007, 74s.

MAYER, V.: Inovace systému hnojeni brambor lokalni
aplikaci mineralnich hnojiv se zietelem na ochranu zivotni-
ho prostredi : zavérecna zprava o feSeni projektu NAZV
QF4081. Praha: VUZT, 2007, Z - 2498, 54s.

PASTOREK, Z., KARA, J.: Vyzkum novych technologic-
kych postupii pro efektivnéjsi vyuziti zemeédélskych a po-
travinaiskych odpadii : zavérecna zprava za rok 2007 o pri-
béhu praci na projektu NAZV QF3160. Praha : VUZT, 2007,
Z—-2495,965.

PLIVA, P. a kol.: Pfeména zbytkové biomasy, zejména z
oblasti zemé&d¢lstvi, na naturalni bezzatézové produkty,
vyuzitelné v pfirodnim prostfedi ve smyslu progra-
mu harmonizace legislativy CR a EU : zdvéreéna zprava za
rok 2007 o feeni projektu NAZV QF3148. Praha : VUZT,
2007, Z-2484, 81s.

SYROVY, O.: Vyvoj energeticky méné naroénych tech-
nologii rostlinné vyroby : zavérecna zprava za rok 2007 o
feseni projektu NAZV QF4080. Praha : VUZT, 2007, Z —
2497,148s.

SYROVY, O.: Vyzkum racionalnich dopravnich systémi
pro zemédélstvi CR v podminkach platnosti legislativy EU:
zaveérecna zprava za rok 2007 o feSeni projektu NAZV
QF3145. Praha : VUZT, 2007, Z- 2501, 505s.

VEGRICHT, J.: Parametrické analyza a multikriterialni hod-
noceni technologickych systémi pro chov dojnic a krav
bez trzni produkce mléka z hlediska pozadavkt EU, zlepSe-
ni environmentalnich funkci a kvality produktt : zavérecna
zpréva ofeleni projektu NAZV QF4145. Praha : VUZT, 2007,
Z-2499, 108s.

Periodické zpravy (pouze pro interni potiebu)
Periodical reports (for internal use only

ANDERT, D.: Hospodateni na ptidé v horskych a pod-
horskych oblastech se zietelem na trvalé travni porosty :
periodicka zprava za rok 2007 o pribéhu praci na projektu
NAZV QG60093. Praha : VUZT, 2007, Z - 2494, 54s.
ANDERT, D.: Kompozitni fytopaliva : periodicka zprava za
rok 2007 o pribéhu praci na projektu SP/3g1/180/07/1780.
Praha: VUZT, 2007, Z - 2482, 42s.

HULA, J., PROCHAZKOVA, B.: Péée o pudu
v podminkach se zvySenymi naroky na ochranu zivotniho
prostiedi : periodicka zprava za rok 2007 o pribéhu praci na
projektu NAZV 1G57042. Praha : VUZT, 2007, Z— 2489,
118s.

JELINEK, A.: Vyzkum uziti separované hovézi kejdy jako
plastického organického steliva ve stajovych prostorach

pro skot pri biotechnologické optimalizaci podminek
welfare : periodicka zprava za rok 2007 o priibehu praci
na projektu NAZV 1G58053. Praha : VUZT, 2007, Z— 2485,
52s.

JELINEK, A.: Vyzkum zakladnich environmentalnich
aspektit v chovech hospodarskych zvirat z hlediska skle-
nikovych plynii, pachu, prachu a hluku, podporujicich
welfare zvirat a tvorbu BAT : periodickd zprava za rok
2007 o pribéhu praci na projektu NAZV QH72134. Pra-
ha:VUZT, 2007, Z - 2487, 44s.

PASTOREK, Z. a kol.: Vyzkum novych poznatkii védni-
ho oboru zemédelské technologie a technika a aplikace
inovact oboru do zemédélstvi Ceské republiky : periodic-
ka zprava o reSeni projektu zameéru MZE0002703101.
Praha : VUZT, Z 2488, 2007, 206s.

PASTOREK, Z.: Obhospodarovani porostii a udrzby
krajiny v podminkach svazitych chranénych krajinnych
oblasti a horskych oblasti LFA : periodicka zprava o prii-
béhu praci na projektu NAZV 1G58055. Praha : VUZT,
2007, Z-2496, 123s.

PLIVA, P., KOLLAROVA, M.a kol.: Komplexni metodic-
ké zabezpeceni udrzby trvalych travnich porosti pro zlep-
Seni ekologické stability v zemédélske krajiné se zamére-
nim na oblasti se specifickymi podminkami : periodicka
zprava za rok 2007 o pribéhu praci na projektu NAZV
1G57004. Praha : VUZT, 2007, Z — 2486, 73s.

SOUCEK, J., BURG, P, KROULIK, M., POLAK, M.: Kon-
kurenceschopnost bioenergetickych produktii : periodic-
ka zprava za rok 2007 o pritbehu praci na projektu NAZV
QG60083. Praha : VUZT, 2007, Z - 2492, 48 s.

Prednasky (nepublikované) — Postery
Lectures (non-published) - Posters

ADAMEC, T., DOLEJS, J., DEDINA, M., TOUFAR, O.,
NEMECKOVA, J.: The influence of exposure time and air
flow rate on dust sedimentation in a cattle stable (poster).
Mezinarodni konference ,,DUSTCONF 2007*, Maastricht
(Nizozemi) 23.-24.4.2007

ANDERT, D., GERNDTOVA I., HANZLIKOVA, I., FRY-
DRYCH, J., JUCHELKOVA, D.: Grass utilization for the
energy (poster). Konference ,,Energetische Nutzung na-
chwachsender Rohstoffe”, ATB Potsdam Bornim, 12.6.-
14.6.2007

ANDERT, D., JUCHELKOVA, D., FRYDRYCH, J.: Ausnii-
tzung von Biomasse aus Dauergriinlandern fiir energe-
tische Zwecke (poster). Europdische Pelletskonferenz
28.2.2007, Stadthalle (Rakousko)

DEDINA, M.: Ochrana ovzdusi a integrovana prevence
v chovech hospodarskych zvirat (ptednaska). Odborny kurz
,,Ekolog podniku®. ZERA, Namést' nad Oslavou 23.3.2007

DEDINA, M.: Ochrana ovzdusi a integrovana prevence
v chovech hospoddriskych zvifat. Odborny kurz ,,Ekolog
podniku*. ZERA, Namést’ nad Oslavou 29.6.2007
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DEDINA, M.: Ochrana ovzdusi a integrovana prevence
v chovech hospodaiskych zvifat (pfednaska). Odborny
kurz ,,Ekolog podniku“. ZERA, Nameést' nad Oslavou
17.10.2007

DEDINA, M.: Zasady spravné zemé&délské praxe pro po-
tieby procesu IPPC ve velkochovech hospodatskych zvi-
fat (prednaska). Seminaf Spravna zemédélska praxe. Insti-
tut vzdélavani v zemédélstvi Praha, Hodkovice 9.-10.1.2007

DEDINA, M.: Zasady spravné zemé&délské praxe pro po-
tieby procesu IPPC ve velkochovech hospodatskych zvi-
fat (prednaska). Seminaf Spravna zemédélska praxe. Insti-
tut vzdélavani v zem&dé&lstvi, Slapanice u Brna 23.-24.1.2007

DEDINA, M.: Zasady spravné zemé&délské praxe pro po-
tieby procesu IPPC ve velkochovech hospodatskych zvi-
fat (prednaska). Seminaf Spravna zemédélska praxe. Insti-
tut vzdélavani v zemeédélstvi, Litomysl 13.-14.2.2007

DEDINA, M.: Zasady spravné zemé&délské praxe pro po-
tieby procesu IPPC ve velkochovech hospodatskych zvi-
fat (prednaska). Seminaf Spravna zemédélska praxe. Insti-
tut vzdélavani v zemed¢lstvi, Stary Jicin 13.-14.3.2007

DEDINA, M.: Zasady spravné zemédélské praxe pro po-
tieby procesu IPPC ve velkochovech hospodatskych zvi-
fat (pfednaska). Seminaf Spravna zemédélska praxe. Insti-
tut vzdélavani v zemédélstvi, Hradek 27.3.2007

DEDINA, M.: Zasady spravné zemé&délské praxe pro po-
tieby procesu IPPC ve velkochovech hospodaiskych zvi-
fat (pfednaska). Seminaf Spravna zemédélska praxe. Insti-
tut vzdélavani v zemédélstvi, Klatovy 3.-4.4.2007

DOLEJS, J,, TOUFAR, O., DEDINA, M., ADAMEC, T,
NEMECKOVA, J.: Air ionization and its effect on dust sedi-
mentation in dairy cow stable (pfednaska). Mezinarodni
konference ,,DUSTCONF2007“, Maastricht (Nizozemi) 23.-
24.4.2007

HULA, J.: Zasady spravné zemé&dg&lské praxe v agrotech-
nice (pfednaska). Seminat Spravna zeméd¢lska praxe. Insti-
tut vzdélavani v zemédélstvi Praha, Hodkovice 9.-10.1.2007

HULA, J.: Zasady spravné zemé&dg&lské praxe v agrotech-
nice (pfednaska). Seminat Spravna zeméde¢lska praxe. Insti-
tut vzdélavani v zem&dé&lstvi, Slapanice u Brna 23.-24.1.2007

HULA, J.: Zasady spravné zemé&dg&lské praxe v agrotech-
nice (pfednaska). Seminat Spravna zeméde¢lska praxe. Insti-
tut vzdélavani v zemeédélstvi, Litomysl 13.-14.2.2007

HULA, J.: Zasady spravné zemé&dg&lské praxe v agrotech-
nice (pfednaska). Seminat Spravna zeméd¢lska praxe. Insti-
tut vzdélavani v zemed¢lstvi, Stary Jicin 13.-14.3.2007

HUTLA, P, JEVIC, P, MUZIKANT, M.: Bystrorastuscije
dereva (pfednaska). Moldavska statni zemédélska univer-
zita v Kisinéve, 20.4.2007

HUTLA, P., JEVIC, P.: Uborka bystrorastus¢ich derevev
(pfednaska). Moldavska statni zemeéd¢lska univerzita
v Kisingve, 27.11.2007

HUTLA, P, MUZIKANT, M., STRASIL, Z.: Energetices-
kie rastenija — Sorty i Svojstva (pfednaska). Moldavska
statni zeméd¢€lska univerzita v Kisinéve, 19.4.2007 a 18.4.2007

HUTLA, P., MUZIKANT, M.: Uborka, obrabotka, i chra-
nenie energeticeskich rastenij — Energeticeskij sc¢avel
(pfednaska). Moldavska statni zemeéd¢lska univerzita
v Kisingve, 20.4.2007

Lt

HUTLA, P.: Sovremennyje sposoby sZiganija tvjordych
biotopliv (pfednaska). Moldavska statni zeméd¢lska uni-
verzita v Kisinévé, 28.11.2007

JELINEK, A.: Zasady spravné zemédélské praxe v cho-
vech skotu (pfednaska). Seminaf Vyziva dojnic. Delacon,
Nitra 21.2.2007

JELINEK, A.: Zasady spravné zemédélské praxe z hlediska
ochrany ovzdusi (prednaska). Seminaf Spravna zemédél-
ska praxe. Institut vzdélavani v zemédélstvi Praha, Hodko-
vice9.-10.1.2007

JELINEK, A.: Zasady spravné zemédélské praxe z hlediska
ochrany ovzdusi (prednaska). Seminaf Spravna zemédél-
ska praxe. Institut vzdélavani v zemédélstvi Praha, Slapani-
ce uBrna 23-24.1.2007

JELINEK, A.: Zasady spravné zemédélské praxe z hlediska
ochrany ovzdusi (prednaska). Seminaf Spravna zemédél-
ska praxe. Institut vzdélavani v zemédélstvi Praha, Litomy-
§113.-14.2.2007

JELINEK, A.: Zasady spravné zemédélské praxe z hlediska
ochrany ovzdusi (prednaska). Seminaf Spravna zemédél-
ska praxe. Institut vzdélavani v zemeédélstvi Praha, Stary
Ji¢in 13.-14.3.2007

JELINEK, A.: Zasady spravné zemédélské praxe z hlediska
ochrany ovzdusi (prednaska). Seminaf Spravna zemédél-
ska praxe. Institut vzdélavani v zemédélstvi Praha, Hradek
27.3.2007

JELINEK, A.: Zasady spravné zemédélské praxe z hlediska
ochrany ovzdusi (pfednaska). Seminaf Spravna zemédél-
ska praxe. Institut vzdélavani v zemédelstvi Praha, Klatovy
3.-4.4.2007.

JEVIC, P, SEDIVA, Z.: Biokraftstoffe fiir Kraftfahrzeug-
motoren in der Tschechischen Republik — ist Stand und
Perspektiven (prezentace). 13. Internationale Fachtagung
»Energetische Nutzung nachwachsender Rohstoffe®, 6.-7.
September 2007 an der TU Bergakademie Freiberg (Némec-
ko)

KOLLAROVA, M.: Legislativa odpadového hospodai-
stvi (pfednaska). MZLU Brno, Zahradnicka fakulta, Brec-
lav3.5.2007

KOLLAROVA, M.: Monitoring vlivu biologického zpra-
covani odpadul na zivotni prostfedi (pfednaska). Odborny
Ctytdenni kurz ,,Biologické zpracovani bioodpadu®. ZERA,
Namést nad Oslavou 18.-21.6.2007

KOLLAROVA, M.: Operace, procesy a zafizeni pro
nakladani s BRO — Monitoring a Fizeni procesu (prednas-
ka). Odborny ¢tyi denni kurz ,,Biologicky rozlozitelné od-
pady“. ZERA, Nameést nad Oslavou 12.-15.2.2007

KOLLAROVA, M.: Zakladni podminky kompostovaci-
ho procesu (ptednaska). Odborny ¢tyfdenni kurz ,,Biolo-
gické zpracovani bioodpadu®. ZERA, Namést’ nad Osla-
vou 18.-21.6.2007

KOUTNY, R., HUTLA, P, KARA, J., JEVIC, P.: Heating
pellets from grain and rape straw (poster). Europdische
Pelletskonferenz 28.2.-1.3.2007, Stadthalle (Rakousko)

KOVARICEK, P.: GPS pFi navazovani pracovnich zdbé-
rii postiikovacii (prednaska). Ceské spole¢nost rostlinolé-
katskd, Usti nad Orlici, 15.2.2007
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MAZANCOVA, J.: Characteristics of fuels from fast-
growing wood in dependency on the processing forms
(pfednaska). Moldavska statni zemeéd¢lska univerzita
v Kisingve, 27.11.2007

MAZANCOVA, J.: SZiganije obrabotannych otoplitel-
nych briketov (pfednaska). Moldavska statni zemédélska
univerzita v Kisinévé, 28.11.2007

MUZIKANT, M., KARA, J., HUTLA, P.: Ispolzovanie
tvjordych biotopliv — SZiganie (pfednaska). Moldavska stat-
ni zemé&dé€lska univerzita v KiSinévé, 20.4.2007

PASTOREK, Z., KARA, J.: Presentation UK Meeting 5"
and 6™ of September 2007 k projektu EU-AGRO-BIOGAS
(prezentace). IGER - Institute of Grassland & Environmen-
tal Research of Exeter (Velka Britanie) 5.9.2007, dostupna
na: Www.eu-agrobiogas.net

PASTOREK, Z.: Vyuziti biomasy na nepotravinai'ské uce-
lyv CR (prednaska). Agrokomplex Nitra, 16.8.2007

PLIVA, P.: Kompostovaci linka s jednim energetickym
prosttedkem obsluhovana jednim pracovnikem (prednas-
ka). V. Den komunalni techniky. SOME, Veseli nad Mora-
vou 31.5.2007

PLIVA, P.: Operace, procesy a zafizeni pro nakladani
s BRO — Technika a technologie (ptednaska). Odborny ctyi-
denni kurz ,,Biologicky rozlozitelné odpady“. ZERA, Né&-
mest nad Oslavou 12.-15.2.2007

PLIVA, P.: Operace, procesy a zafizeni pro nakladani s BRO
(centralni zatizeni) (pfednaska). Odborny ¢ty denni kurz
,,Biologické zpracovani bioodpadu“. ZERA, Namést’ nad
Oslavou 18.-21.6.2007

PLIVA, P.: Popis procest, technika, technologie, praktic-
ké priklady kompostaren (pfednaska). Odborny étyidenni
kurz ,,Biologické zpracovani bioodpadu®. ZERA, Namest’
nad Oslavou 18.-21.6.2007

PLIVA, P.: Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu‘. ZERA, Pelhiimov 30.5.2007

PLIVA, P.: Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu®. ZERA, Nameést' nad Oslavou 15.10.2007

PLIVA, P.: Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu®. ZERA, Namést' nad Oslavou 7.2.2007

PLIVA, P.: Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu®. ZERA, Namést' nad Oslavou 3.4.2007

PLIVA, P.: Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu‘. ZERA, Namé&st’ nad Oslavou 25.4.2007

PLIVA, P.: Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu®. ZERA, Nameést' nad Oslavou 10.12.2007

SKALICKY, J.: Skladovani krmnych zrnin a kukurice v
ochranné atmosfére (prednaska). Konference ,,Skladovani
zrnin ve vézovych zasobnicich®. Z.A.S., Kiinec 26.9.2007

SOUCEK, I.: Doprava jako soucdst logistiky energetic-
kych surovin v zemédélstvi (prednaska). Mezinarodni od-
borna konference ,,Zemé&dé€lska technika a biomasa 2007”.
VUZT, vv.i., Praha, 20.11.2007

SOUCEK, J.: Sklizef a Gipravy rostlin pro energetické
vyuziti (pfednaska). Den odborné diskuse na téma ,,Hos-
podaieni v méné piiznivych podminkach”. VURYV, Lukavec,
25.10.2007

SOUCEK, J.: Vyuziti odpadii ze zem&d&lstvi a lesnictvi
(pfednaska). Prednaska v ramci vyuky. MZLU, Brieclav,
19.4.2007

VEGRICHT, J., AMBROZ, P.: Software pro modelovani
technickych a technologickych systémil pro chov dojnic.
Workshop “Vysledky feseni projektu NAZV QF4145 Para-
metrické analyza a multikriterialni hodnoceni technologic-
kych systémt pro chov dojnic a krav bez trzni produkce
mléka“, Vyzkumny ustav zemédélské techniky, v.v.i.,
31.10.2007

VEGRICHT, J.: Technickeé a technologické vlastnosti sys-
tém pro chov dojnic. Workshop “Vysledky feseni projek-
tu NAZV QF4145 Parametrickd analyza a multikriterialni
hodnoceni technologickych systémt pro chov dojnic a krav
bez trzni produkce mléka®, Vyzkumny tstav zemédelské
techniky, v.v.i., 31.10.2007

Posudky navrhii norem/ Standards proposals
review

Posudky norem (pro SZZPLS, a.s):

Pfipominkyk opravené verzi CSN EN 14910 Zahradni stro-
je—Rucné vedené vyzinace se spalovacim motorem — Bez-
pecnost

Pfipominkyk navrhtim zmén (pro CNI)

CSNEN 60335-2-70 ed. 2 Zména Al Elektrické spotiebice
pro domacnost a podobné téely — Bezpe¢nost — Cast 2-70:
Zvlé&stni pozadavky na dojici stroje

CSNEN 60335-2-71 ed.2 ZménaAl Elektrické spotiebice
pro domacnost a podobné téely — Bezpe¢nost — Cast 2-71:
Zvlastni pozadavky na elektrické tepelné spotiebice na lih-
nuti a odchov zvifat

CSNEN 60335-2-87 ed.2 ZménaAl Elektrické spotiebice
pro domacnost a podobné téely — Bezpe¢nost — Cast 2-87:
Zvlastni pozadavky na elektrické zatfizeni na omracovani
zvitat
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