ZPRAVA O CINNOSTI

2010

ANNUAL REPORT




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

vezZzt

ZPRAVA O CINNOSTI
2010

ANNUAL REPORT

Cerven / June 2011




Editor : Ing. Antonin Machalek,CSc.

Graficka uprava: Ing. Josef Hlinka

Pieklad : Ing. Tomas Sturc

©  Vyzkumny ustav zemédélské techniky, v.v.i. Praha
2011

ISBN 978-80-86884-57-8



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

" ArTE =
¥V Ui
RIAEng
Reditel
Director

Ing. Zdenék Pastorek, CSc., prof.h.c.
e-mail: zdenek.pastorek@vuzt.cz
Tel.: +420 233 022 274 nebo 307

Naméstek pro vyzkum
Deputy Director for Research
Ing. Otakar Syrovy, CSc.
e-mail: otakar.syrovy@vuzt.cz
Tel.: +420 233 022 277

Ekonomicky naméstek
Economic Deputy Director
Mgr. Vojtéch Smejkal
e-mail: vojtech.smejkal@vuzt.cz
Tel.: +420 233 022 490

Védecky sekretar
Scientific Secretary
Ing. Antonin Machalek,CSc.
e-mail: antonin.machalek@vuzt.cz
Tel.: +420 233 022 372, 268

Drnovska 507,161 01 Praha 6 - Ruzyné
Tel.: +420 233 022 111; +420 233 022 307 Fax: +420 233 312 507
e-mail: vuzt@vuzt.cz http://www.vuzt.cz



Obsah

VO oottt
0 130 UA N 23 1Y 0 T PR S
OFZANY TSTAVU ..ttt sb et et e e bt e e bte e bt e e b te e bt e eabeeeabeeeabtesabetea bt e sab et eabtesaseesabtesabeesabeesabeesmbeesaneens
Organizace Ustavu..
HILAVIT CINNOSE ...ttt ettt et e e et e ateea e e bt et e em e es s e emeeeeeeeae e et emeeen e e ameensee st amseeneeesseaseenneeaseenneeneas
Organizalni GtVary @ JEJICH CIMNOSE .....coivirieiiiiieeeieieti ettt ettt e et st se et et eseebe s seebe s eseebessesesbessesessessesessessesensens 14
Sledovani mikroklimatickych parametrt ve variantnich systémech ustajeni pro telata...........coccoooeveinieniiiiiiencenene 15
Hodnoceni vlivu soustfedénych piejezdl po ptidé na fyzikalni vlastnosti pudy, kvalitu zpracovani piady
A NA INFIITACT VOAY O PUAY .vovveviieeiitiicti ettt ettt ettt vttt eeete ettt e b eseete s et s esessessets s essebesaessesessessasesnas 22
Optimalizace davkovani a zapraveni organické hmoty do pudy s cilem omezit povrchovy odtok vody
pii intenzivnich deSPOVYCh STAZKACH .......cuoviviiieiiiiiciiccecee ettt sttt st et b s e 24
Technologie péstovani brambor - nové postupy Setrné k Zivotnimu prostiedi ........coceveereiniiieiiiniinieeee e 25
Stanoveni moznosti zvySeni produkce bioplynu s pouzitim aditiva pro anaerobni
fermentaci SUbSITAtU V DIOPLYNOVE STANICT .......oovieiviiiieietieiceeeec ettt ettt ettt ea e ete et e e eteeeeaseteeaesseaeeseaseaeanas 30
Zatizeni na Gpravu bioplynu (skladkového a dilniho plynu) na kvalitu paliva typu zemniho plynu ...........c.ccveevenneen. 32
Stanoveni minimalni potieby energie pro zajisténi zakladnich funkci zeméd€lstvi v krizovych situacich
a analyzamoznosti jejiho zabezpeceni z v1astnich ZArojli FESOTTU ..........c.ceiuiieuieieeetictee ettt 36
Technologické postupy udrzitelné vyroby a uziti biosurovin a energetickych nosi¢li nové generace se zietelem
na potravinovou bezpe¢nost a globalni trhy souvisejicich produktll ............ccoevvieviieiiiiiiiiiiee e 37
Nepotravinaiské vyuZiti DIOMaSY V ENEIZETICE .....cviveieririiiiiirietieieietitete ettt ete st ete s eseetesseseebe e sseseesesseseesesseseesenes 42
Logistika materialovych toki energetické biomasy s ptihlédnutim k energetické naro¢nosti a eliminaci
negativnich v1ivli nakladani s energetickou DIOMASOU ........ccviiiiiieiierie ettt ettt et eeesseeaesseesaeesseesseenseensens 44
Vyzkum vhodnych odrid a nového zpisobu zpracovani olejného Inu pro nepotravinarské a energetické vyuziti ...... 46
Expertni systém HNOJENT USTKEIM .......cccviiieiiiiiieiieiiiie ettt ettt e st e ebeesseetaestaessaesseesseessesssesssesssesseensesssenssensanns 50
Vyuziti nanotechnologii v zeméd¢lstvi . 56
VEIMIKOMPOSIOVANT .....cviviiveeietiteeietietete et et ete ettt eteat et et et ete et aseteete et ese et esseasesessese et easessesessessebessesessessesessessesessensessaseens 58
DAIST GIMNOSE ...vvevievetieitetiet ettt ettt ettt ettt e tete et et e s et ebes e sesesessesesessesase s esese s seseaseses et ebeseasesesessesesensesesensesasesseseseseesesan 66
JINA CIONOSE ..ttt ettt ettt ettt ettt ete et ebe s et bes st e b et e s s ese s e ses e e s eseaseb et eseeseseaeebesesees et as e st es et eses et ese et ebeneseseneasenas 67
SPOIUPTACE SE ZANTANICIIN ......oeviviiiieiieeeet ettt bbb eb bt s st st bt bbb s ebeseseseessses s s s esesesesesens 68

e =T 1S3 413 AT SRR

Vysledky feseni




Content

INETOAUCTION ...ttt st bbbkttt et b bbbttt et s bbbt bt s s 7
TACNUTYING DIALA ...ttt ettt ettt ettt et bt e s ekttt s et e s et e be e e st s ent e st ebes e st s entes et enseneaseneanen 8
INSTEULE BOGIES ...ttt ettt ettt ettt ettt et es et et st e st e bt s b e e es e b ea e es e b en e st s ene s et eneenesbeneanen 8
Organization Chart Of INSLITULE ........coeiiiiiitiiieere ettt ettt ettt sb ettt et ettt sae b ebe et e e e e e 9
MBI ALCTIVILY 1.vveviveiietiit et ete sttt ettt ettt et st e et e st eteebe b eseebesseteebess et e s eseese s ass et e ssess et et eseetessesses et ase et essessebessessebesseseeresseseas 10
Organizational Units and THEIT ACHVITIES ......veuvevirieeiitiieeetestetit et ete ettt st et etesbessetesseseesessessetessessesessassesessessesessessesesseseas 14
Monitoring of Microclimatic Parameters in Variant Systems of Stabling for Calves ............ccccoeveioiiiiiieniiireeee 15
Effect Evaluation of Concentrated Passages Along the Field on Physical
Properties of Soil,Quality of Soil Tillage and Water Infiltration into SOil ............ccoouiiieiiiiiiie i 22
Production of Plastic Bedding for Cattle Bre€ding ..........c.ecveviierirririeiiiiieeeetesieieretetestesseressesesessessesessessesessessesessesseses 24
Technology in Potato Growing — New Environmentally Friendly Methods ...........ccecuvvivieiienieiniiieiieieiseeeeeeenes 25

Possibility of Biogas Production Increase with Utilization of Additive for Anaerobic

Fermentation of Substrate in Biogas PLant .............cooioiiiiiiii ettt s
Biogas Treatment Facility (Landfill Gas and Fulminating Gas) for Quality of Natural Gas
Determination of Minimal Energy Demand for Ensurance of Agriculture Basic Functions in Crisis Situations

and Analysis of Possibilities of its Securing from Agriculture Own ReSOUICES ..........ccceeririeriiiiiniiiiiicnie e 36

Technological Procedures of Sustainable Production and Utilization of Biomaterials and Energy Carriers of

New Generation in Consideration of Food Safety and Global Markets with Related Products ..........ccccccevveeeiiennennee. 37

Non-Food Utilization of Biomass in Energy INAUSIIY ..........coeiririiiiiieieieeeeee e 42

Logistics of Material Flows of Energy Biomass with Taking into Consideration the Energy Intensity and

Elimination of Negative Effects During the Handling with Energy BiOmass ..........ccccccoivveiiriveeeeriierecreeeeeeees e 44

Research of Suitable Varieties and New Processing Methods of Oil-Bearing Flax for Non-Food

aNd BNergetic UHHZAON ........ccveiiviiieeiitiicei ettt ettt ettt ettt et e et st eeeteete et ese et et esseteas et s esenseseeseaseteesensesseseasenin 46

EXpert SYStem Of FEITIZATION ..........cviiitiiitieticeeeietiet ettt ettt ettt ettt et et ese et easeasete st ess et easeseeseaseseesensenseseasenes 50

Utilization of Nanotechnolo@ies i AGIICUITUIE ..........cceecveiieriierieeie e eee st este ettt e e ebeesbestaesteesseesseessessnesseenseensenns 56

VEITIICOMPOSTING ....viveiviveeietitieeetiteteete et et ete et eteete et ete et et eae et ess et s ese et essetesseae et e s eseesessess s seses s et enseseeseaseseesessensasessessasessers 58
AQAIIONAL ACHVILY 1.vovivieviiteeietict ettt ettt ettt ettt et eteete e s et e et e s eae et ess et s et e s esseseaseseebe s essessasessesessesseseaseseaseesessssensans 66
OFNET ACEIVILY .ooviviiietitceectet ettt ettt ettt ettt et e et e b et ete et ess et e e b e st ete et ese et e ebess et e s essete s essesessessetessessebessessesesseseeresseseas 67
INternational COOPETALION .........c.ivvivieriiieeiitieeteete et ettt ettt ettt et et ete et eseeteete s et e s esseteesessese et essetessessese st essetssesseressessesesseaeas 68
CONSUITAIICY ...vviateeiete ettt ettt ettt et ettt ettt et et ete et eseeteeb et et e esese et e b es s ebeesess et e s esseteesessese s essebeesessese s essebessessesesseseetesseneas 72

RESUILS OF SOTULION ..vvie ittt ettt et et ee e et et e et e et e e et et e easeeateeaaeeateneeesaesasesetesasesssensseseeasesesesraeseas 74



vazt

Uvod

Introduction

Dostava se Vam do rukou Zprava o ¢innosti Vyzkumné-
ho ustavu zemédélské techniky, v.v.i. v Praze — Ruzyni za
rok 2010, ktera uzavira 60tileté obdobi, vyplnéné mnoha
zménami a udalostmi i pracovnimi vysledky nékolika gene-
raci védcll a vyzkumnych pracovniki, provérovanych ze-
meédélskou vetejnosti bez rozdilu jakou formu hospodateni
uplatriuje.

Technicka a technologicka troven zeméd¢lské vyroby
od pravéku ovliviiovala zivotni podminky obyvatel piede-
v§im venkova, postupné je zbavovala existen¢nich problé-
md, roboty, namahavosti prace v zemedé€lstvi. V poslednim
obdobi nahrazuje zivou pracovni silu tam, kde jeji schop-
nosti uz nestaci.

Vyzkumny ustav pro mechanizaci zemédélstvi byl zalo-
zenv roce 1951 rozhodnutim tehdej$iho ministra zemédél-
stvi, soucasné se Ctyimi dal$imi vyzkumnymi institucemi
(Vyzkumnym tstavem rostlinné vyroby, Vyzkumnym tsta-
vem zivocisné vyroby, Vyzkumnym ustavem zemédélské
ekonomiky a Vyzkumnym ustavem lesniho hospodafstvi).

Za dobu své existence zménil vyzkumny ustav dvakrat
svoje sidlo. Z Prahy — Vokovic (1951 — 1956) byl pfemistén
do lokality Praha— Repy (1956 — 1998). Po restituci a priva-
tizaci objektti Kongregaci milosrdnych sester svatého Kar-
la Boromejského, byl dislokovan v Praze — Ruzyni, kde sidli
dodnes. V soucasné dobé je jednou ze sedmi resortnich
vetejnych vyzkumnych instituci ztizenych Ministerstvem
zemédélstvi.

21. stoleti pfineslo témto institucim radikalni zménu pra-
covnich podminek, ovlivnénych zménami majetkovych
poméri v zemeédelstvi, rostoucim vlivem legislativy Evrop-
ské unie, globalizaci svétovych problémt tykajicich se ris-
tu populace na Zemi a zajisténi potravinové bezpecnosti a
sobéstacnosti, dostatku pitné vody a energetickych zdroji
a udrzitelnych zivotnich podminek na Zemi pro budouci
generace. Pokud technicky a technologicky pokrok bude
zvySovat svoji uroven tak rychle, aby byl schopny fesit
globalni, potravinové a dalsi krize, neni tieba se obavat
udélosti, které budou fesit pristi generace. Nicméné jiz
v soucasné dob¢ zavisi konecny vysledek na politickych
rozhodnutich, které mohou Zadouci technicky a technolo-
gicky pokrok v zemédélstvi vyrazné posunout kupiedu
nebo ve jménu Gspornych opatieni fatalné zpozdit nikoliv
vSak zastavit.

Vyzkumny ustav zemédélské techniky, v.v.i. patii k t¢m
mensim resortnim vyzkumnym institucim. Podle hodnoceni
jeho vysledkd systémem pouzivanym Radou vlady pro
popial pracovnikiim Vyzkumného tstavu zemédé€lské tech-
niky, v.v.i. v Praze — Ruzyni do dalsich let své ¢innosti, aby
se jim podafilo udrzet mezinarodni i tuzemské renomé, zis-
kané v dosavadni 60tileté historii, které logo vuzt ma.

Zdenék Pastorek
Feditel

You get into hands the Annual Report of Research Insti-
tute of Agricultural Engineering, p.r.i. in Prague — Ruzyné
for the year 2010, which brings to an end sixty years lasting
period filled by many changes, events and working results
of several generations of scientists and research workers
proved by agricultural public irrespective of exercised form
of farming.

Technical and technological level of agricultural produ-
ction has been influencing since prehistoric ages the living
conditions of population, above all in the country, and the
people was gradually deprived of existence problems,
drudgery and hard labour in agriculture. In the last period
this technology substitutes the workforce, where its abili-
ties are already insufficient.

Research Institute for Mechanization of Agriculture was
established in 1951 by decision of Minister of Agriculture
along with four other research institutions (Crop Research
Institute, Research Institute of Animal Science, Research
Institute of Agricultural Economics and Research Institute
of Forestry Management).

During the period of its existence our research institute
changed twice its registered office. From Prague — Vokovi-
ce (1951 — 1956) it was transferred to the locality Prague —
Repy (1956 — 1998). After the restitution and privatization
of'its premises by the Congregation of Sisters of Mercy of
St. Charles Borromeo, the research institute was transfer-
red to Prague — Ruzyné, where is situated to this day. At the
present time the Research Institute of Agricultural Engine-
ering, p.r.i. is one of seven departmental public research
institutions established by the Ministry of Agriculture.

In the twenty-first century these institutions underwent
a fundamental change of working conditions, which was
influenced by changes of property relations in agriculture,
growing effect of EU legislation, globalization of problems
concerning the growth of population on Earth, food safety
and self-sufficiency, abundance of drinking water, energy
resources and ensuring of sustainable living conditions
on Earth for future generations. If the technical and tech-
nological progress will be so fast, that will enable to solve
the global, food and other crises, it is not necessary to be
worried about the tasks, which will solve the next generati-
ons. Nevertheless, already at the present time the final
result depends on political decisions, which can move for-
ward considerably the desirable technical and technologi-
cal progress in agriculture, or delay it fatally owing to eco-
nomy measures.

The Research Institute of Agriculture Engineering, p.r.i.
belongs to smaller departmental research institutions. Howe-
ver, evaluation of its results on the basis of system used by
the Council of Government for Research, Development and
Innovation ranks it among the most successful instituti-
ons. Therefore, allow me to wish the workers of the Re-
search Institute of Agricultural Engineering, p.r.i. in Prague
— Ruzyné in coming years of activity the maintenence of
international as well as domestic reputation acquired in pre-
vious 60 years of history of this institution.



Identifika¢ni udaje

Identifying Data

Vyzkumny ustav zeméd€lské techniky, v.v.i. byl zfizen
podle zékona €. 341/2005 Sb. o vetejnych vyzkumnych in-
stitucich Ministerstvem zemé&délstvi Ceské republiky
s u¢innosti od 1. ledna 2007. Zfizovaci listina VUZT, v.v.i.
&j. 22972/2006 — 11000 ze dne 23.6.2006 je k nahlédnuti
v rejstiiku vefejnych vyzkumnych organizaci, vedeném
Ministerstvem $kolstvi, mladeze a t€lovychovy
(http://rvvi.msmt.cz) .

Soucasné byla ztizovatelem v souladu s § 15 pism. i) uve-
deného zékona ustanovena 5-ti ¢lenna dozoréi rada Vy-
zkumného ustavu zemédélské techniky, v.v.i. a jmenovani
jeji €lenové. Tti ¢lenové dozoréi rady jsou pracovniky Mi-
nisterstva zem&d&lstvi a dva &lenové pracovniky VUZT,
v.v.1. atim je zajisténa nadpolovicni vétSina zastupct ziizo-
vatele. Cinnost dozoréi rady se idi jednacim fadem, ktery je
vnitinim predpisem VUZT, v.v.i. a je schvalen zfizovatelem.

VUZT, v.v.i. se ve své &innosti fidi fadn& schvalenymi
vnitinimi piedpisy specifikovanymi v § 20 zakona ¢. 341/
2005 Sb.

Identifikacni idaje: Vyzkumny tstav zemédélské
techniky, v.v.i.

Drnovska 507
Praha 6 — Ruzyné
16101
IC: 00027031
DIC: CZ00027031
Pravni forma: Vetejna vyzkumna instituce
Ziizovatel: Ministerstvo zem&d&lstvi Ceské
republiky
Z¥izovaci listina: ~ C.j.22972/2006-11000 ze dne 23.6.2006

s uc¢innosti od 1.1.2007

Research Institute of Agricultural Engineering, p.r.i. was
established according to the Act No. 341/2005 Coll. on pu-
blic research institutions by the Ministry of Agriculture of
the Czech Republic with effectiveness from 1 January 2007.
The Deed of Establishment RIAE, p.r.i., reference number
22972/2006 — 11000 from 23 June 2006 is on view in register
of public research organizations conducted by the Minist-
ry of Education, Youth and Sports (http://rvvi.msmt.cz) .

At the same time the Founder constituted (according to
§ 15, letter i) mentioned law the pentamerous Supervisory
Board of the Research Institute of Agricultural Enginee-
ring, p.r.i. and there were appointed its members. Three
members of Supervisory Board are employees of the Mi-
nistry of Agriculture and two members are employees of
the RIAE, p.r.i. In this way there is ensured the absolute
majority for founder representatives. The activity of Super-
visory Board is governed by rules of procedure, which is
the internal provision of the RTAE, p.r.i. and is appoved by
the Founder.

RIAE, p.r.i. observes in its activity by properly approved
internal provisions specified in § 20 of Law No. 341/2005
Coll.

Identifying Data:

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

Drnovska 507

161 01 Prague 6 — Ruzyné

Czech Republic

Identification No.: 00027031

Tax Identification No.CZ00027031

Legal Form: Public Research Institution

Founder: Ministry of Agriculture of the
Czech Republic

Deed of Establishment Ref. N0.22972/2006-11000

from 23 June 2006 with effect from 1. January 2007

Organy ustavu

Institute Bodies

Reditel / Director

Ing. Zden¢k Pastorek, CSc., prof.h.c.

Rada instituce / Board of Institution

Ing. Zden&k Pastorek, CSc., prof.h.c. (VUZT, v.v.i.) — pfedseda / chairman
Ing. Petr Pliva, CSc. (VUZT, v.v.i.) — mistopiedseda / vice-chairman

prof. Ing. Radomir Adamovsky, DrSc. (CZU)

Mgr. Jan Lipavsky, CSc. (VURV, v.v.i.)

Ing. Jaroslav Kara, CSc. (VUZT, v.v.i.)

Dozor¢irada/Supervisory Board
Ing. Milan Podsedniéek, CSc., (MZe) — ptedseda / chairman
doc. Ing. Antonin Jelinek, CSc. (VUZT, v.v.i.) - mistopfedseda / vice-chairman

Ing. Frantisek Kust (MZe)
Ing. Kamil Bilek (MZe)

Ing. Jifi Sougek, Ph.D. (VUZT, v.v.i.)
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Organizace ustavu Organization Chart of Institute

Odbor technologickych systémii pro
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Technological Systems for Productive
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vzt
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and Biomass Utilization for Non-food

Purposes Division
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Board of Institution " Supervisory Board
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Reditel Research Deputy
Director > . a1,
Odbor ekonomiky zeméed€lskych
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Economy of Agricultural Technological
Systems Division
Odborna a oponentni rada |
Expert and Opponent Board
Odbor ekologie zemédelskych
technologickych systémi
s ~ Ecology of Agricultural Technological
Sekretariat feditele Systems Division
Védecky sekretaf |
Secretariat of Director
Scientific Secretary

Odbor vn¢jsich a vnitinich

Ekonomwky naméstek sluzeb
Economic Deputy

External and Internal Services

Division




Hlavni ¢innost

Main Activity

Pfedmétem hlavni ¢innosti je zakladni a aplikovany vy-
zkum a vyvoj v oborech zeméd¢lska technika, technologie,
energetika a vystavba a v hrani¢nich védnich oborech zivé
anezivé prirody k témto obortim se vazajicich, zejména ve
védach zemédelskych, technickych, ekonomickych a eko-
logickych, zaméfeny na feseni problémti zemédélstvi, ven-
kova a komunalni sféry, v¢etn¢:

- Ucasti v mezinarodnich a narodnich centrech

vyzkumu a vyvoje

- védecké, odborné a pedagogické spoluprace

- oveéfovani a pfenosu vysledkl vyzkumu a vyvoje do

praxe, poradenské ¢innosti a zavadéni novych techno-
logii

- expertni ¢innosti v oblasti technické a technologické

pravni ochrany

Vyzkumny tstav zemédélské techniky, v.v.i. fesil v roce
2010 nasledujici typy vyzkumnych tkold financovanych
z prostiedki zadavatelli projekti:

- vyzkumné projekty MZe (celkem 14 projektd, z tohou 7
projektt je VUZT, v.v.i., ptijemcem - koordinatorem, u 7
projekti ptijemcem);

- vyzkumny projekt Ministerstva vnitra CR — 1 projekt,
ve kterém je VUZT, v.v.i. koordinatorem;

- vyzkumny projekt Ministerstva primyslu a obchodu
CR, (1 projekt);

- vyzkumny projekt MSMT (celkem 2 projekty, u 1. pro-
jektu je nositelem-koordinatorem VUKOZ; v.v.i., u dru-
hého projektu je nositelem-koordinatorem Ustav expe-
rimentalni botaniky AV CR; v.v.i.. VUZT, v.v.i. se na obou
projektech podili jako nositel);

- vyzkumny projekt MZP (1 projekt, VUZT, v.v.i. je jeho
nositelem- koordinatorem);

- vyzkumny zamér MZe (1 vyzkumny zamér);

- mezinarodni projekt EU (1 projekt).

10

Subjects of main activity are basic and applied research
and development in the spheres of agricultural enginee-
ring, technology, energy industry and building and also in
boundary science disciplines of animated and lifeless na-
ture, which are relating to these branches. It means especi-
ally agricultural, technical, economic and environmental
sciences. Research and development are also aimed at so-
lution of problems in agriculture, rural areas and municipal
sphere including:

- participation in international and national centres of

research and development

- scientific, professional and pedagogic cooperation

- verification and transfer of research and development

results into practice, advisory activities and implemen
tation of new technologies

- expert activity in the field of technical and technologi-

cal legal protection

Research Institute of Agricultural Engineering, p.r.i. has
been solving in 2010 the following types of research pro-
jects financed by project submitters:

- research projects of the Ministry of Agriculture (in total
14 projects, in case of 7 projects the RIAE, p.r.i. is reci-
pient — coordinator and at 7 projects recipient);

- research project of the Ministry of Interior — 1 project,
in which the RIAE, p.r.i. is coordinator;

- research project of the Ministry of Industry and Trade
- (1 project);

- research project of the Ministry of Education, Youth
and Sports (in total 2 projects, in case of the first project
the bearer-coordinator is Research Institute for Land-
scape and Ornamental Gardening, p.r.i., at the second
project the bearer- coordinator is Institute of Experi-
mental Botany of the Academy of Sciences of the Czech
Republic, p.r.i. and the RIAE, p.r.i. is the bearer in case
of both these projects);

- research project of the Ministry of Environment (1 pro-
ject, RIAE, p.r.i. is its bearer- coordinator);

- research purpose of the Ministry of Agriculture ( 1 re-
search purpose);

- international project of the European Union (1 project).
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Vyzkumné projekty Ministerstva zemédélstvi CR —NAZV
Research Projects of the NAZYV Czech Ministry of Agriculture

using new data determined by modern analytical methods.
(Koordinator CZU Praha)

Ident. kéd NAZV Nazev projektu Regitel

Ident. Code NAZV Title of Project Author
Vyzkum zakladnich environmentalnich aspekti v chovech hospodarskych
zvitat z hlediska sklenikovych plynt, pachu, prachu a hluku, podporujicich
welfare zvitat a tvorbu BAT. doc. Ing.

QH72134 Research in fundamental environmental aspects regarding livestock Antonin
breeding from a view of greenhouse gases, odour, dust and noise Jelinek, CSc.
supporting animals welfare and BAT development.

(Koordinator VUZT, v.v.i.)

Optimalizace vodniho rezimu v krajin€ a zvySeni reten¢ni schopnosti

krajiny uplatnénim komposti z biologicky rozlozitelnych odpadf na orné

pude i trvalych travnich porostech. .
QH&1200 Optimization of water regime in landscape and increasing of its retention Ing. Petr Pliva,

. oo ) . CSc.

ability through application of compost from biologically degradable waste

on arable land and permanent grassland.

(Koordinator VUZT, v.v.i.)

Vyzkum interakce mezi vodou, piidou a prostiedim z hlediska hospodareni

se statkovymi hnojivy v trvale udrzitelném zeméd¢lstvi. doc. Ine. Jifi

QH82283 Study on interaction between water, soil and environment from the point of - he.

. X . . Vegricht, CSc.
view of manure management in sustainable agriculture.
(Koordinator VURV, v.v.i.).
Optimalizace davkovani a zapraveni organické hmoty do pudy s cilem
omezit povrchovy odtok vody pfi intenzivnich de$tovych srazkach. Ing. Pavel

QH82191 Optimization of batching and placement of organic matter into soil with ~ |Kovaficek,
aim to limit the surface water runoff during intensive rainfall. CSc.
(Koordinator VUZT, v.v.i.)

Nové technologické systémy pro hospodarné vyuziti bioplynu. Ing. Jaroslav

QH81195 New technological systems for effective utilization of biogas. Kér.a CSc
(Koordinator VUZT, v.v.i.) § '
Vyzkum a hodnoceni interakci systému ¢loveék — zvife — robot v chovu
dojnic se zaméfenim na zlepSeni efektivnosti systému a welfare dojnic.

QH91260 Research and evaluation of interactions in system man — animal - robot in |Ing. Antonin
dairy cattle breeding aimed at improvement of system effectiveness and Machalek, CSc.
dairy cattle welfare.

(Koordinator VUZT, v.v.i.)
Vyuziti vybranych nanotechnologii pro navrhy a ovéteni nejlepsich
dostupnych technik (BAT) v zeméd¢lské cinnosti. doc. Ing.

QH92195 Utilization of selected nanotechnologies for design and verification of the |Antonin
best available techniques (BAT) in agricultural activities. Jelinek, CSc.
(Koordinator VUZT, v.v.i.)

Stanoveni kritérii pro welfare v odchovu telat se zaméfenim na zlepSeni
podminek chovného prostiedi v obdobi extrémnich venkovnich teplot ve
variantnich systémech ustajeni. doc. Ine. Jifi

QH92251 Determination of criteria for welfare in calf rearing with a view to e
. L : ; . Vegricht, CSc.
improvement conditions of breeding space during extreme outside
temperatures in variant housing systems.

(Koordinator JU v Ceskych Budé&jovicich)

Bilance dusiku pfi organickém a mineralnim hnojeni s vyuzitim novych

hodnot stanovenych modernimi analytickymi metodami. Ine. Petr Pliva
QH91081 Balance of nitrogen in conditions of manure and fertilizer application & ’

CSc.
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QH92105

Technologie fizeného pohybu stroji po pozemcich vedouci k omezeni
degradace puidy a zvyseni efektivity hospodaieni. (Koordinator CZU
Praha).

Proposal and evaluation of controlled traffic farming technologies as a
base of soil degradation reduction and increase of agricultural production
effectiveness.

(Koordinator CZU Praha)

prof. Ing. Josef
Hila, CSc.

QI91C199

Optimalizace technologie faremniho vermikompostovani.
Optimization of farm vermicomposting technology.
(Koordinator CZU Praha)

Ing. Petr Pliva,
CSc.

QI92A143

Vyzkum vhodnych odrid a nového zpisobu zpracovani olejného Inu
(Linum usisitatissimum L.) pro nepotravinafské a energetické vyuziti.
Research of suitable varieties and new method of oilseed flax processing
|for non-food and energy utilization.

(Koordinator (Agritec Plant Research s.r.o.)

Ing. Jifi Soucek,
Ph.D.

QI101A184

Technologie péstovani brambor - nové postupy Setrné k Zivotnimu
prostredi.

Potato growing technology - new environmental friendly procedures
(ways).

(Koordinator VUB, s.r.o. Havli¢kav Brod)

Ing. Vaclav
Mayer, CSc.

QI101C246

Vyuziti fytomasy z trvalych travnich porostt a z Gdrzby krajiny.
Utilization of phytomass from permanent grass stands and landscaping.

(Koordinator VUZT, v.v.i.)

Ing. David
Andert, CSc.

Vyzkumny zamér MZe / Research Project of the Ministry of Agriculture

Ident.kod MZe
Ident. code MZE

Nazev projektu
Title of project

Resitel
Author

\4
MZE0002703102

Vyzkum novych poznatkd védniho oboru zemédelské technologie a
technika a aplikace inovaci oboru do zem&délstvi 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. prof. h. c.

Projekty od jinych resortii / Project from Other Ministeries

Vyzkumny projekt MSMT / Research Project of the Ministry of Education Youth and Sports

Ident.kéd MSMT Nizev projektu Reitel
Ident. Code Title of Project Author
2B06131 Nepotravinarské vyuziti biomasy.
Non-food Utilization of Biomass. I(r:lsgéPetr Hutla,
(Koordinator VUKOZ) )
2B08058 Efektivni vyuziti energetickych rostlin pro rekultivaci a asanaci

devastovanych oblasti.

Efficient Utilization of Energy Plants for Reclamation and
Decontamination of Devastated Regions.

(Koordinator Ustav experimentélni botaniky AV CR, v.v.i.)

Ing. Jaroslav
Kara, CSc.
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Vyzkumny projekt MZP / Research Project of the Ministry of Environment

(Koordinator VUZT, v.v.i.)

Ident. kéd MZP | Nazev projektu Regitel
Ident. Code Title of Project Author
SP/3g1/180/07 Vyvoj kompozitniho fytopaliva na bazi energetickych rostlin. .
X Ing. David
Development of composite energy crops — based phytofuel Andert. CSc

Vyzkumny projekt Ministerstva vnitra / Research Project of the Ministry of Interior

Identifikaéni kéd Nazev projektu Regitel
Ident. Code Title of Project Author
VG20102014020 Stanoveni minimalni potieby energie pro zajisténi zakladnich funkci |Ing. Zdenck
zemedelstvi v krizovych situacich a analyza moznosti jejiho zajisténi | Pastorek, CSc.,
z vlastnich energetickych zdroju resortu. prof. h. c.
Determination of the minimum energy demands to maintain basic
functions of agriculture in situation of crisis and analysis of the
possibilities ensuring its own energy sector.
(Koordinator VUZT, v.v.i.)
Vyzkumny projekt MPO - Ministerstvo priumyslu a obchodu
Research Project of the Ministry of Industry and Trade
Identifikaéni kod Nazev projektu Resitel
Ident. Code Title of Project Author
FR-TI2/365 Vyzkum technologie umoziujici materidlové a energetické vyuziti Ing. Petr Jevic,
nerecyklovatelnych plastovych, celul6zovych a jinych obdobnych CSc., prof. h. c.
odpadi (MEVO).
Research of technology enabling material and energy utilization of
non-recyclable plastic, cellulose and other similar wastes (MEVO).
(Koordinator PolyComp, a.s.)
Mezinarodni zakazky / International Contracts
Identifika¢ni kéd Nazev projektu Regitel
Ident. Code Title of Project Author
EU AgroBiogas European Biogas Initiative to improve the yield of agricultural biogas | Ing. Zden¢k

Proj. 019884

plants.

Pastorek, CSc.,
prof. h. c.
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Odborné utvary

Specialized Divisions

Odbor technologickych systémi pro produkéni zemédélstvi
Division of Technological Systems for Productive Agriculture

Vedouci odboru / Head of Division
doc. Ing. Jifi Vegricht, CSc.
Tel.:+420233022 281
e-mail: jiri.vegricht@vuzt.cz

Napli ¢innosti

Materialova a energeticka naro¢nost variantné feSenych
systémi hospodateni na piidé a chovu hospodaiskych
zvitat a jejich optimalizace aplikaci vysledki cilené orien-
tovaného vyzkumu a novych technickych systémi
Zvyseni kvality zemédélskych produktt a jejich bezpec-
nosti vyuzitim systému ¢idel, akénich ¢lent a automatic-
kého sbéru dat. Vyuziti téchto systému pro fizeni vyrob-
niho procesu v redlném case, kontroly kvality vyrobniho
procesu na kritickych mistech a zpracovani dokumenta-
ce o prub&hu vyrobniho procesu

Vztah technickych systémi pro chov hospodatskych
zvitat a jejich vlivu na produkéni prostiedi, welfare, zdra-
votni stav a uzitkovost

Vliv modernich technickych systémtl a vyrobnich tech-
nologii produkéniho i ekologického hospodateni na Zi-
votni prostiedi

Odezva chovanych hospodatskych zvifat na variantné
feSené systémy jejich chovu a jejich parametry. Piizpt-
sobeni technickych systémut pozadavkiim a potfebam
chovanych zvitat s vyuzitim vysledkd provedenych vy-
zkumnych praci

Hospodafteni v krajiné v podminkach trvale udrzitelného
rozvoje

Péce o ptidu v podminkach multifunkéniho zemédélstvi
(rozvoj funkci: produkénich, mimoprodukénich, ekologic-
kych, socialnich, kulturnich a rekreativnich), adaptace
technologickych systémi

Ekologicky a ekonomicky pfijatelné hospodateni na pti-
déach ohrozenych erozi

Péce o plidu a porosty plodin s cilem snizit riziko vysky-
tu rezidui pesticidi v potravinach a krmivech
Hospodarteni na pidé s pfiznivym dopadem na krajinu
ve venkovskych oblastech

Péce o estetickou stranku krajiny v podminkach inten-
zivni zemédé€lské produkce

Vytvareni zon klidu v intenzivné vyuzivané zemédélské
krajing

Systém péce o puidu a krajinu v LFA oblastech
Vytvareni alternativnich moznosti zaméstnani pro oby-
vatele venkova pii péci o krajinu

Vyuziti a udrzba pud uvedenych do klidu
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Scope of Activity

Material and energy intensity of variantly solved sys-

tems of soil management and farm animal breeding and

their optimalization by application of targeted research

results and new technological systems

Increase of farm products quality and their safety by

utilization of sensor systems, actuating devices and au-

tomatic data collection. Utilization of these systems for

the control of production process in real time, control of

production process quality on critical points and pro-

cessing of documentation related to the course of pro-

duction process

Relationship among technological systems for farm ani-

mal breeding and their effect on productive environment,

welfare, health state and performance

Influence of modern technological systems and produc-

tion technologies destined for productive and also eco-

logical husbandry on the environment

Reaction of farm animals on variantly solved systems of

their breeding and their parameters. Adaptation of tech-

nological systems to the requirements and needs of bred

animals with utilization of results of performed research

works

Landscape management under conditions of sustaina-

ble development

Land care in conditions of multifunctional agriculture

(development of productive, non-productive, ecological,

social, cultural and recreational functions), adaptation of

technological systems

Ecologically and economically acceptable management

on soils threatened by erosion

Care of soil and crop covers with the aim to reduce a risk

of pesticide residues occurrence in foodstuffs and fee-

dingstuffs

Soil management with favourable impact on landscape in

rural areas

Care of aesthetic aspects of landscape in conditions of

intensive agricultural production

Formation of quiet zones in intensively utilized agricul-
tural landscape

System of land and landscape care in less favoured are-

as (LFA)



- Kvantitativni a kvalitativni snizovani ztrat pti sklizni a
skladovani potravinarskych zrnin, adaptace technologic-
kych postupt

- Vytvareni alternativnich moZznosti vyuziti nadprodukce
zrnin napt. feseni specifik skladovani a oSetfovani téch-
to zrnin pro vyrobu etanolu, vyuziti pro vyrobu tepla a
energii

- PéCe o pldu pii péstovani polnich plodin se zamé&fenim
na optimalizaci vodniho rezimu a omezeni pidni eroze

- Optimalizace a snizovani chemické zatéze ptudy a pracov-
ni postupy jejich aplikace v podminkach trvale udrzitel-

ného rozvoje

- SniZovani kontaminace pudy povrchovych a podzem-
nich vod ze zemédé&lskych zdroja

- Optimalizace a sniZzovani energetické naro¢nosti pracov-
nich postupti v rostlinné vyrobé

- Systém zpracovani, skladovani a finalizace plodin se za-
méfenim na zvySovani bezpe€nosti potravin, udrzeni kva-
lity, snizovani ztrat a omezeni energetické naro¢nosti

Vybrané vysledky vyzkumné ¢innosti odboru v r. 2010

Sledovani mikroklimatickych parametri ve
variantnich systémech ustajeni pro telata

V ramci feseni projektu se podrobnéji zkoumali vlivy va-
riantn€ feSenych systému ustdjeni telat. Prvni ¢ast sledo-
vani byla zaméfena na variantni systémy pro individualni
venkovni odchov ve VIB. V dalsi ¢asti bylo sledovani za-
meéfeno na Ctyii variantné feSené pristfeskové individualni
boxy (PIB), ve kterych se sledovaly parametry mikroklima
ovliviiujici tepelné-vlhkostni welfare telat v zavislosti na
jejich konstrukénim provedeni a venkovnich klimatickych
podminkach.

Ke sledovani byla pouzita ¢idla Logger S3631 se z4dzna-
mem prub¢hu teploty a vlhkosti. Pro sledovani vnitiniho
prostiedi bylo v kazdém systému ustdjeni umistnéno ¢idlo
v individualnim kotci v zoné leZeni telete. Pro sledovani
venkovniho prostifedi byly ¢idla umistény v blizkosti PIB
tak, aby bylo zabranéno povétrnostnim vliviim. Naméfena
data jsou archivovana v databazi MS Access a nasledné

vazt

- Formation of alternative possibilities of employment for
rural population at simultaneous land care

- Utilization and maintenance of set-aside land

- Quantitative and qualitative reduction of losses origina-
ted during the harvest and storage of food grains, adap-
tation of technological processes

- Creation of alternative possibilities in relation to utilizati-
on of grain overproduction, for example tackling of sto-
rage specifics and treatment of these grains for ethanol
production or utilization for heat and energy production

- Care of land in the process of crop growing aimed at
optimalization of water regime and restriction of soil ero-
sion

- Optimalization and reduction of chemical soil burden and
working procedures at application of chemical agents in
conditions of sustainable development

- Contamination decrease of soil, surface and underground
waters from agricultural sources

- Optimalization and decrease of energy intensity in crop
production working processes

- System of processing, storage and finalization of agri-
cultural crops aimed at increase of food safety, quality
maintenance, reduction of losses and restriction of ener-
gy intensity

- Decrease of waste share in process of crop treatment
and storage (potatoes) and their efficient utilization. Re-
search and development of new on-line methods and
evaluation of undesirable residues of agricultural produ-
cts in the process of growing, treatment and storage

Selected results of division research activity in 2010

Monitoring of Microclimatic Parameters in
Variant Systems of Stabling for Calves

Within the project solution there have been examined in
more details the effects of variantly solved systems for
stabling of calves. The first part of this monitoring was
aimed at variant systems for individual outdoor rearing in
outdoor individual boxes (OIB). In subsequent part, this
monitoring was aimed at four variantly solved shelter indi-
vidual boxes (SIB), in which there were monitored the micro-
climatic parameters influencing temperature-humidity wel-
fare of calves in dependency on their type of construction
and outdoor climatic conditions.

For the monitoring there were used the sensors Logger
S3631 with record of temperature and humidity course. For
the purpose of monitoring of indoor ambient there was pla-
ced in each stabling system a sensor in individual pen in
sector of resting place of a calf. For the monitoring of out-
door environment the sensors were placed near to SIB in



zpracovana a vyhodnocovana v tabulkovém procesoru MS
Excel, ktery umoznuje detailni vyhodnoceni pribéhu jed-
notlivych parametrii PIB ve forme tabulek a grafi. Hodnoty
intenzity slunecni radiace byly ziskany prostfednictvim
CHMU a pro dané lokality byly rueny z nejblizsich méfi-
cich stanic. Pro vyhodnoceni a porovnani jednotlivych
systému pak byla pouzita primérna hodnota slunecni ra-
diace ze vSech lokalit.

order to keep them from weather effects. Measured data are
archived in the MS Access database and subsequently
processed and evaluated in spreadsheet processor, which
enables detailed course assessment of individual SIB para-
meters in the form of tables and diagrams. The values of
solar radiation intensity for given localities have been ob-
tained from the nearest meteorological measuring stations
by means of the Czech Hydrometeorological Institute. For
evaluation and comparison of individual systems there were
used the average value of solar radiation from all localities.

Sledované systémy ustajeni
Systems of stabling included in monitoring

Obr. 1 Pohled na VIB zarazené do sledovani (zprava VIBI - VIBS)
Fig. 1 View of individual outdoor boxes (OIB) included in monitoring (from the right OIB1 -OIBS)

Tab. 1 Zdkladni parametry sledovanych VIB / Basic parameters monitored OIB

Rozméry, mm / Dimensions, mm
VIB & Materidl Barva vstupni otvor, vétraci otvor,
OIB No Material Colour délka Sitka v)?§ka §xd Sxd
length |width | height |inlet opening, air opening,
width x length width x length
sklolaminat bila
1 glas fibre reinforced plastic | white 1705 1170 1240 | 500x900 150x350
sklolaminat bila prumér 120
2 glas fibre reinforced plastic | white 1800 1200 | 1450 |900x1150 average
polypropylen bila pramér 150
3 Polypropylene white 1810 1210 | 1310 |950x1100 average
polypropylen modra
4 Polypropylene blue 1810 1210 | 1310 | 570x1040 200x640
dievo a lepenka z asfaltu Cerna
5 wood and tar roofing black 1500 1800 | 1700 | 500x900 350x250
PIB 1 SIB 1

Boxy jsou umistény v koln¢€ pod pfistieskem, ktery je ze tii
stran zdény a jedna strana (vstupni) orientovana na JZ je
uplné oteviena. Bo¢ni zdi nemaji zadné otvory pro pfiroze-
né vétrani a tak je proudéni vzduchu uvnitf zavislé na ven-
kovnich klimatickych podminkach. Nosna konstrukce sta-
je je ocelova a material stfeSniho plasté je vlaknocement.
Jednotlivé boxy jsou oddéleny plastovymi deskami modré
barvy.
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The boxes are placed in a shed under shelter, which is wal-
led on three sides and one side (entry), which is oriented to
the southwest, is fully open. The side walls haven't any
openings for natural ventilation and therefore the air circu-
lation inside depends on outdoor climatic conditions. The
supporting structure of stable is produced from steel and
material of roof cladding is fibre cement. The individual
boxes are separated by blue plastic slabs.



Obr. 2 Zdény pristresek
Fig. 2 Walled shelter

PIB 2

Boxy jsou umistény v zatepleném rekonstruovaném te-
letniku s rovnym podhledem. V bo¢nich sténach jsou pod
stropem pribézné otvory. Ve stropni konstrukci jsou pa-
vodni vétraci otvory s ventilatory pro nucené vétrani, které
se v pribéhu sledovani nepouzivaly. Konstrukce boxi je
kovova s dievénou vyplni.

Obr. 4 Rekonstruovany zatepleny teletnik
Fig. 4 Reconstructed calfhouse with
thermal insulation

PIB 3

Boxy jsou umistény v nezatepleném vzdusném teletniku
sitémi. Nosna konstrukce teletniku je ocelova a material
stfesniho plasté je vlaknocement. Konstrukce boxt je ko-
vova s dfevénou vyplni. Teletnik je podélné rozdélen na
dvé poloviny. V jedné jsou umistény individudlni boxy pro
odchov telat do 56 dnti stafi a v druhé jsou kotce pro sku-
pinovy odchov telata v obdobi rostlinné vyzivy.

veazt
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Obr. 3 Pohled dovniti boxu
Fig. 3 View of internal space of a box

SIB 2

The boxes are placed in reconstructed calfhouse with
thermal insulation with plane soffit. In the side walls under
ceiling there are placed the continuous openings. In the
ceiling structure there are original air openings equipped
by fans for power ventilation, which haven’t been used in
the course of monitoring. The box structure is metal with
wooden filler.

Obr. 5 Pohled dovniti boxu
Fig. 5 View of internal space of a box

SIB 3

Boxes are placed in airy calthouse without thermal insu-
lation with ventilating roof slot and lateral ventilating ope-
nings with nets. Supporting structure of calthouse is pro-
duced of steel and material of roof cladding is fibre cement.
Box structure is manufactured of metal with wooden filler.
Calfhouse is divided longitudinally in two halves. In one
half there are placed the individual boxes destined for rea-
ring of calves up to age of 56 days and in second half there
are pens for group rearing of calves in period of vegetable
nutrition.



Obr. 6 Vzdusny teletnik
Fig. 6 Airy calfhouse

PIB 4

Boxy jsou umistény v rekonstruované zateplené staji K-
174, ve které jsou ustajeny i kravy stojici na sucho a zaro-
vei slouzi i jako porodna. Stavebné je staj fesena jako zdé-
na s obvodovym zdivem z cihel a je zastfeSena stfeSnim
plastém z betonovych prefabrikatd a krytinou z vlnitého
eternitu. Stfesni konstrukce je podporovana pruvlaky z be-
tonu a podélnymi fadami nosnych sloupti z betonu. Vétra-
ni je pfirozené pies Stérbiny ve stropni konstrukci a na
boénich zdech. Konstrukce boxi je kovova s dievénou
vyplni.

Obr. 8 Rekonstrukce staje K-174
Fig. 8 Reconstruction of stable K-174

Z hlediska hodnoceni parametrd mikroklimatu ve vztahu
k chovanym zvifatim byl vyuzit teplotné-vlhkostni index
(THI), ktery se b&zné pouziva pro hodnoceni tepelné poho-
dy u dojnic. S ohledem na ptedpokladané mirné odlisnosti
vnimani teploty a vlhkosti u telat byla pro vyhodnocovani
zvolena hodnota stiedné tézkého stresu THI = 75 a pro
hranici tézkého stresu byla zvolena hodnota THI = 85.
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Obr. 7 Pohled dovniti boxu
Fig. 7 View of internal space of a box

SIB 4

Boxes are placed in reconstructed stable with thermal
insulation K-174, in which are stabled as well the cows in
dry period and serves also as farrowing house. The stable
is constructed as walled building with peripheral brickwork
and it is roofed over roof cladding from concrete prefabri-
cated elements and roofing of corrugated eternit. Roof
structure is supported by concrete roof girders with longi-
tudinal tiers of concrete columns. The ventilation is natural
through slots in ceiling structure and on side walls. Box
structure is metal with wooden filler.

Obr. 9 Pohled dovniti boxu
Fig. 9 View of internal space of a box

At the evaluation of microclimate parameters in relation
to the bred animals it was utilized temperature-humidity
index (THI), which is used currently for assessment of ther-
mal well-being at dairy cows. With respect to the supposed
moderate differences in perception of temperature and hu-
midity at calves it was chosen for evaluation the value of
medium-serious stress THI = 75 and as a limit of grave
stress it was selected the value THI = 85.
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THI=ts+0,36 x tr + 41,5

kde:
ts - teplota suchého teploméru, [°C],
tr - teplota rosného bodu, [°C].

THI=ts+0,36 xtr +41,5

where:
ts — temperature of dry thermometer, [°C],
tr — temperature of dew point, [°C].

THI="75> Hranice po¢inajiciho stFedné
tézkého tepelného stresu

THI =85> Hranice téZkého tepelného stresu

THI=75> Limit of beginning of medium-
serious thermal stress

THI =85> Limit of grave thermal stress

Obr. 10 Grafické zndzornéni zon teplotniho stresu dojnic na zdkladé hodnoty THI podle Wiersama
Fig. 10 Zone diagram of dairy cow thermal stress on the basis of the THI value according to Wiersam

Z dosavadnich vysledki vyplyva, Ze je vyznamna kore-
la¢ni zavislost mezi teplotou uvnitt PIB a venkovni teplo-
tou (koeficient korelace 0,95 - 0,98). Je tedy ziejmé, Ze vniti-
ni mikroklima PIB je vyznamné ovliviiovano venkovnim
mikroklimatem (zejména teplotou) a mensi vliv ma intenzita
slune¢niho zateni. Naopak parametry prosttedi uvnitt VIB
jsou vyznamng zavislé na intenzité slunecniho zateni, pou-
zitém materialu VIB a také na jejich konstrukénim feSeni.
V dusledku toho se vnitini prostiedi VIB vyznacuje vétsim
kolisanim teplot veetné extrémnich teplot na hranici tézké-
ho tepelného stresu.
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From previous results arise, that exists a significant cor-
relative dependence between the temperature inside of SIB
and outdoor temperature (correlative coefficient 0,95 - 0,98).
It is evident, that indoor SIB microclimate is influenced sig-
nificantly by outdoor microclimate (especially by tempera-
ture) and intensity of solar radiation has a lesser effect. On
the contrary, ambient parameters inside IOB depend signi-
ficantly on intensity of solar radiation, used material of OIB
and as well on their structure. As a consequence of this
fact, the inside ambient in OIB is characterized by conside-
rable fluctuation of temperatures, including extreme tempe-
ratures on the limit of grave thermal stress.
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Fig. 11 Temperature course of OIB indoor ambient during the warmest day
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Obr. 12 Pribeh teploty vnitiniho prostredi PIB a VIB béhem nejteplejsiho dne
Fig. 12 Temperature course of SIB and OIB indoor ambient during the warmest day

Béhem letniho obdobi hodnoty THI ptekrac¢ovaly hrani- During the summer period the THI values exceeded the
ci stfedné tézkého stresu u vSech PIB. K ptekroceni hrani- limit of medium-serious stress at all SIB. In no type of SIB
ce tézkého stresu nedoslo ani u jednoho typu PIB. V ramci was surpassed the limit of grave stress. The ways, how
teSeni byly a jesté budou hledany cesty jak poméry ve VIB improve the conditions in OIB in light of temperature-humi-
z hlediska teplotné-vlhkostniho welfare zlepsit. dity welfare, have been and still will be studied within the

project solution.
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Obr. 13 Pocet dni, z celkové doby sledovani (14.1.2009 - 21.10.2009, 282 dni), kdy maximum teplotné-
vihkostnim indexu v pritbéhu dne prekrocilo zénu lehkého stresu a hodnota THI byly vétsi nez 75 (THI >
75) u riiznych typu VIB

Fig. 13 Number of days from total monitoring time (14.1.2009 - 21.10.2009, 282 days), when maximum
of temperature-humidity index during the day exceeded a zone of slight stress and THI values were
higher than 75 (THI > 75) at different OIB types

30

25

20

15

26
11
10
7

VIB1/0OI1B1 VIB2/01B2 VIB3/01B3 VIB4/01B4 VIB5/0I1B5

Podet dni/Number of days

Typ VIB/OIB Type

Obr. 14 Pocet dni, z celkové doby sledovani (14.1.2009 - 21.10.2009, 282 dni), kdy maximum teplotné-
vihkostnim indexu v pribéhu dne prekrocilo zonu stredné tézkého stresu a hodnota THI byly vetsi nez 85
(THI > 85) u ruznych typu VIB

Fig. 14 Number of days from total monitoring time (14.1.2009 - 21.10.2009, 282 days), when maximum
of temperature-humidity index during the day exceeded a zone of medium-serious stress and THI values
were higher than 85 (THI > 85) at different OIM types

Vysledky prezentované v pfispévku byly ziskany v ram- The results presented in this contribution have been
ci feseni vyzkumného projektu NAZV MZe CR QH92251 solved within the research project of the National Agency
Stanoveni kritérii pro welfare v odchovu telat se zamétenim for Agricultural Research of the Ministry of Agriculture of
na zlepSeni podminek chovného prostiedi v obdobi extrém- the Czech Republic QH92251 ,,Determination of criteria for
nich venkovnich teplot ve variantnich systémech ustajeni. welfare in rearing of calves aimed at improvement of rearing

conditions in period of extreme outdoor temperatures in
variant systems of stabling.

Kontakt / Contact

Doc. Ing. Jiii Vegricht, CSc.
Ing. Mdria Fabianovd

Ing. Josef Simon
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Hodnoceni vlivu soustiedénych piejezdi po
pudé na fyzikalni vlastnosti pudy, kvalitu
zpracovani pudy a na infiltraci vody do pady

Dosavadni poznatky z poloprovozniho polniho pokusu
na pozemku o vymeéte 10 ha ukazuji, Ze rezim fizenych pre-
jezdu se zakladnim modulem pracovniho zabéru 6 m je
v podminkach zemédélského podniku uskutecnitelny. Ne-
zbytnou podminkou je vyuzivani pfesného naviga¢niho
satelitniho systému s korekénim signalem a asistovaného
nebo automatického fizeni traktord a sklizeci mlaticky. Sni-
zeni podilu kolejovych stop z celkové plochy pozemku v§ak
narazi na problém rozdilného rozchodu kol traktorti a sklize-
ci mlaticky.

Vysledky méteni s pouzitim simulatoru desté na pozem-
ku na dvou stanovistich ukazuji na vyrazné rozdilné pod-
minky pro vsakovani srazkové vody do pidy v jizdnich
stopach a na plose mimo stopy. Z vysledkt je patrné vyso-
ké riziko vodni eroze pudy ve stopach kol. Jedna se o pod-
ptrny argument pro oddéleni jizdnich stop od produkéni
plochy pozemki a snizeni podilu kolejovych stop na vyme-
fe pozemku pfi uplatiiovani technologie CTF (Controlled
Traffic Farming).

Effect Evaluation of Concentrated Passages
Along the Field on Physical Properties of Soil,
Quality of Soil Tillage and Water Infiltration into
Soil

Existing findings obtained from pilot plant experiment on
plot with area of 10 ha show, that regime of controlled
passages with basic module of working width of 6 m in
conditions of an agricultural enterprise is feasible. The ne-
cessary condition is the utilization of accurate navigation
satellite system with correcting signal and assisted or au-
tomatic control of tractors and harvester. Reduction of wheel
track share from the total area of plot however encounters
a problem with different wheel spacing of tractors and a
harvester.

Results of measurements with utilization of rain simula-
tor on two sites of a plot show considerably different con-
ditions for infiltration of rainfall water into the soil in dri-
ving tracks and on area outside these tracks. From the re-
sults is evident the high risk of water erosion of soil in
wheel tracks. It is a supporting argument for separation of
driving tracks from production area of plots and reduction
of wheel track share in area of plots at application of CTF
technology (Controlled Traffic Farming).
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Pracovni operace v roce 2010 a zdkladni uidaje o strojich pouzitych v systému Fizenych prejezdii

Pracovni | Rozchod Sitka
Pracovni operace Termin Stroje zabér kol pneumatik
[m] [mm] [mm]
. . CASE JX 1100U + AGRIO
Aplikace herbicidu 7.4. NAPA 18 18 1800 320x2
. CASE 7140 +
Seti hrachu 8.4. VADERSTAD Rapid 600P 6 2000 500x4
. . CASE JX 1100U + AGRIO
Aplikace herbicidu 27.4. NAPA 18 18 1800 320x2
. . . CASE JX 1100U + AGRIO
Aplikace insekticidu 17.6. NAPA 18 18 1800 320x2
Sklizen hrachu 28.7. CLAAS Lexion 460 6 2750 650%x2
Podmitka CASE IH 335 + HORSCH
(hloubka 60-80 mm) 3071 joker 6 RT 6 2220 720x2
Likvidace vzeslého vydrolu
hrachu 129, | GASEIN 35+ FARMET 6 2220 | 720x2
(hloubka 80-100 mm)
Kypfeni plidy s urovnanim
povrchu pady 18.9. ?2?;1 élé 3:’5 *+ HORSCH 6 2220 720x2
(hloubka 120-150 mm)
C o CASE 7140 +
Seti ozimé pSenice 12.10. VADERSTAD Rapid 600P 6 2000 500x2

Working operations in 2010 and basic data about machinery used in system of controlled passages

Working Wheel Width of
Working operation Date Machines width spacing tyres
[m] [mm] [mm]
. .. CASE JX 1100U + AGRIO
Application of herbicide 7.4. NAPA 18 18 1800 320x2
. CASE 7140 +
Sowing of peas 8.4. VADERSTAD Rapid 600P 6 2000 500x4
L .. CASE JX 1100U + AGRIO
Application of herbicide 27.4. NAPA 18 18 1800 320x2
L . . CASE JX 1100U + AGRIO
Application of insecticide 17.6. NAPA 18 18 1800 320x2
Harvest of peas 28.7. CLAAS Lexion 460 6 2750 650x2
Stubble ploughing CASE IH 335 + HORSCH
(depth 60-80 mm) 3071 joker 6 RT 6 2220 ) 720x2
Disposal of emerged peas
falling out 12.9. EIAEE,‘E%SS >+ FARMET 6 2220 720x2
(depth 80-100 mm) v
Soil loosening with
levelling of soil surface 18.9. gArrSa]i Hé 13’%385 *+ HORSCH 6 2220 720x2
(depth 120-150 mm) errano
. . CASE 7140 +
Sowing of winter wheat 12.10. VADERSTAD Rapid 600P 6 2000 500x2
Vysledky, prezentované v ptispévku, byly ziskany pfi Results presented in this contribution have been obtai-

feseni vyzkumné projektu NAZV QH92105 Technologie ned during the solving of research project of National Agen-
fizeného pohybu stroji po pozemcich vedouci k omezeni cy for Agricultural Research QH92105 ,, Technology of con-
degradace pidy a zvyseni efektivity hospodateni. trolled movement of machinery along the fields leading to

the reduction of soil degradation and increase of farming
efficiency.

Kontakt / Contact
prof- Ing. Josef Huila, CSc.
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Optimalizace davkovani a zapraveni organické
hmoty do pudy s cilem omezit povrchovy odtok
vody priintenzivnich deSt’ovych srazkach

Optimalization of Dosage and Embedding of
Organic Matter into Soil Aimed at Reduction
of Surface Water Outflow During the Intensive
Rainfalls

Na polnim pokuse s orebni technologii zpracovani pidy
se sleduje vliv jednorazové davky kompostu (0,93 a 158 t.ha”
" na fyzikalni a hydraulické vlastnosti pudy. ZvySena kon-
centrace orbou zapraveného kompostu byla v prvnim roce
sledovani v hloubce od 100 do 200 mm. Rozptyleni orga-
nické hmoty i do povrchové vrstvy ornice bylo dosazeno
az po orb¢ v druhém roce pokusu.

Na hydraulickych vlastnostech se vneseni organické
hmoty do ptdy vyrazné projevilo. Povrchovy odtok vody
na variantach s kompostem ve srovnani s kontrolou bez
kompostu zacal pétkrat pozdéji— po 17 minutach od pocat-
ku zadestovani. Zapraveni kompostu do ptidy fadove sni-
zilo povrchovy odtok vody pfi intenzivnim desti. Zatimco
na kontrolni variant¢ pokusu bez kompostu po povrchu
pudy odtékalo témef 23 % destového thrnu, u variant se
zapravenym kompostem do plidy se odtok snizilna4 a2 %.

On the field experiment with ploughing technology of
soil cultivation there is monitored the effect of single rates
of compost (0 t.ha-1, 93 t.ha-1 and 158 t.ha-1) on physical
and hydraulic properties of soil. The increased concentra-
tion of compost embedded by ploughing was in the first
year of monitoring in depth from 100 up to 200 mm. Scatte-
ring of organic matter also in topsoil was reached as lately
as after ploughing in the second year of experiment.

The embedding of organic matter into soil influenced
considerably its hydraulic properties. Surface water out-
flow on variants with compost began five times later in
comparison with control variant without compost — after 17
minutes from the beginning of sprinkling. The embedding
of compost into soil decreased surface water outflow du-
ring the intensive rainfalls. In case of control variant of
experiment without compost ran away almost 23 % of pre-
cipitation amount, while in case of variants with embedded
compost in soil the outflow was reduced to 4% and 2 %.

Viiv davky kompostu na pocdtek povrchového odtoku a kumulativni povrchovy odtok vody pri simulaci deste

87,8 mm.h'!

Effect of compost rate on the beginning of surface outflow and cumulative surface water outflow at rain simulation

-1
87’8 mmh Kumulativni povrchovy odtok
vody [1] za dobu
Davka Podatek povrchového odtoku Cumulative surface
kompostu ) vody water outflow [1]
Compostlrate Start of surface water outflow for given time period
[t.ha™'] [min]
15 min 30 min 45 min
0 3.3 5.9 10,9 16,5
93 17,0 0,5 1,6 2,22
158 17,9 0,1 0,6 1,23

Namést' nad Oslavou, intenzita de$té / Rain Intensity 87 mm.h-1

100%

80%

60%

40%

20%

Podil srazkového ihrnu
Share of precipitation amoun

4,1

2,0

0%

E Povrchovy odtok/Surface outflow [l.m-2.h-1]

93

Dévka kompostu / Compost rate [t.ha-1]

m]

158

Infiltrace/Infiltration [L.m-2.h-1]

Podil povrchového odtoku vody srazkového vihrnu pri intenzivnim desti 87,8 mm.h' v zavislosti na davce kompostu.
Share of surface water outflow of precipitation amount at intensive rain 87,8 mm.h" in dependence on compost rate.

Vysledky, prezentované v piispévku, byly ziskany pii
teseni vyzkumného projektu NAZV QH82191 Optimalizace
davkovani a zapraveni organické hmoty do pudy s cilem
omezit povrchovy odtok vody pii intenzivnich destovych
srazkach

Kontakt / Contact

vrv

Ing. Pavel Kovaricek, CSc.
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Results presented in this contribution have been obtai-
ned during the solution of research project of National
Agency for Agricultural Research QH82191 ,,Optimalizati-
on of Dosage and Embedding of Organic Matter into Soil
Aimed at Reduction of Surface Water Outflow During the
Intensive Rainfalls.*



Technologie péstovani brambor - nové postupy
Setrné Kk Zivotnimu prostredi

veazt

Technology in Potato Growing — New
Environmentally Friendly Methods

V ramei podilu pracovnikis VUZT v.v.i. feSeni projektu
bylo v r. 2010 pracovano na aktivitich dvou dil¢ich cilt.
V prvni aktivité byla mimo jiné provadéna méteni vnitini
kvality a odolnosti vzorkti hliz brambor, odebranych
z riznych variant hnojeni zalozenych pokusi, vii¢i mecha-
nickému poskozeni. Ovéfované vzorky hliz byly vyhodno-
covany programem Kabi, pomoci kterého jsme ziskali pro-
centualni poskozeni plochy tizku dané hlizy, dale tyto hod-
noty byly zpracovany pomoci statistické analyzy na webo-
vé aplikaci, vytvofené pravé pro tato méfeni, je mozno tes-
tované hlizy rozd¢lit do tfech libovolnych velikostnich sku-
pin podle velikosti testovanych ploch fizkii na malé, stied-
ni a velké. Z porovnani jednotlivych variant hnojeni méla
vyrazn€ vyssi vliv na nachylnost k mechanickému posko-
zeni a kazivost hliz varianta 1, hnojena pouze mocovinou
pted sdzenim o vétsi davce 100 kgN.ha'!, dale varianta 4,
hnojena DAM 390 po vzejiti béhem vegetace davkou 100
kgN.ha'!. Oproti variantim 2 a 3 hnojenym kapalnym hnoji-
vem DAM 390 davkou 100 a 50 kgN.ha"! pted sazenim a
davkou 0 a 50 kgN.ha'po vzejiti. Uvedené dil¢i vysledky
bude nutné s ohledem na vys$$i prikaznost zopakovat
v pribéhu dalsiho roku feseni tohoto dil¢iho cile projektu.
Ptiklad tohoto vysledku tj.vlivu varianty hnojeni na posko-
zeni hliz riznych velikostnich skupin je zndzornén na obr. 1.

The research workers of the RIAE, p.r.i. have carried out
during the solution of project in 2010 the activities leading
to two partial objectives. There were realized the measure-
ments of internal quality and resistence of the potato tu-
bers to mechanical damage with utilization of samples ob-
tained from different variants of fertilization on established
experiments. The tested samples of tubers were evaluated
by the Kabi programme. By means of this programme we
obtained the data about percentage damage of slice surfa-
ce of a given tuber and these values were processed by
means of statistical analyses on web application created
exclusively for these measurements. Thus, it was possible
to divide the tested potato tubers into the three size groups,
it means small, medium and big ones. At the comparison of
particular variants of fertilization, the variants 1 and 4 had
considerably higher susceptibility to the mechanical dama-
ge and cariosity of tubers. The variant 1 was fertilized only
by urea before planting with rate of 100 kgN.ha' and the
variant 4 was fertilized by DAM 390 after emergence during
the vegetation period by rate of 100 kgN.ha'. On the other
hand the variants 2 and 3 were fertilized by liquid fertilizer
DAM 390 by rates of 100 and 50 kgN.ha! before planting
and by rates of 0 and 50 kgN.ha! after emergence. The
mentioned partial results will be necessary to verify in the
course of next year of project solution for the purpose of
ensuring of higher conclusiveness. The example of effect
of fertilization variant on damage of tubers of different size
groups is shown on figure 1.

12
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O malé
small

W stfedni

medium

Damage in %
[}

0O velké
large

Procento poskozeni [%]

1 2

Varianta hnojeni / Fertilization Variant

3 4

Obr. 1 Viiv varianty hnojeni na poSkozeni hliz rizné velikostni skupiny
Fig. 1 Effect of fertilization variant on damage of tubers of different size groups
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V ramci plnéni druhé aktivity projektu byl vypracovan
navrh méfici stolice pro stanoveni a ovétovani koncepcni-
ho feseni funkénich prvki pro pfesnou aplikaci kapalnych
pfipravkil. Zpracovana byla vyrobni dokumentace podle
schéma na obrazku 2 a vyrobeno zkuSebni laboratorni me-
fici zafizeni pro ovérovani riznych typu ¢idel-sensort (ul-
trazvukové, opticke, laserové) a dalsich funkénich aplikac-
nich prvka (naptiklad fidici a vyhodnocovaci modul, Cer-
padla, trysky, elektromagnetické ventily aj.) pro nova fese-
ni presného injektazniho aplikatoru kapalnych a ptipadné
i pevnych ptipravkid (mineralni hnojiva a ochranné che-
mické pripravky). Vyuziti ovéfenych prvki bude pro pres-
nou cilenou lokalni aplikaci ptipravkl podle stavu hlizy
nebo porostu, napf. sledovanim ptitomnosti hlizy pti saze-
ni aj., nebo podle barvy, vySky porostu apod. béhem vege-
tace. V ovéfovani ¢idel a prvki bude na méficim zatizeni
pokracovano v dalSich letech feseni dil¢iho cile projektu a
na zaklad¢ vysledkd bude doporucena jejich aplikace
v praktickém nasazeni naptiklad na sazecich, posttikova-
cich strojich a zafizenich aj.

Within the solution of second project activity it was ela-
borated a design of measuring stand destined for determi-
nation and testing of conceptual solution of function ele-
ments for accurate application of liquid preparations. The-
re was elaborated the production documentation based on
the scheme on fig. 2 and there was produced testing labo-
ratory measuring equipment for verification of different typ-
es of sensors (ultrasonic, optical, laser) and another functi-
on elements (for example control and evaluation module,
pumps, nozzles, electromagnetic valves etc.) for new solu-
tions of exact grouting applicator of liquid and perhaps
even solid preparations (mineral fertilizers and preparati-
ons for chemical protection). The tested elements will be
utilized for exact targeted local application of preparations
according to condition of tubers or potato stand, for exam-
ple by monitoring of tuber presence during the planting or
according to colour and height of potato stand in the cour-
se of vegetation period. The verification of sensors and
elements on measuring equipment will continue in next ye-
ars of project solution and on the basis of obtained results
it will be recommended their application in practice, for exam-
ple on planting and spraying machines etc.

Schéma mérici stolice pro ovérovani prvkil piesné aplikace KP
Scheme of Measuring Stand for Testing of Elements of Liquid Preparations Exact Application

@ @
3,8

R R

1
Ilnyn:hlu:'s.-t pohybu vp
Travel Spead vp

Legenda ! Explanations:

1 Senzor pohybu, baryy, vIdalenosti
Senzor of Mation, Colour and Distance

2 Ridicl & vwhodnocovasi PC modul
Cortral and Evaluation PC Maodule

3 Elektromagneticky ventil trysky
Electromagnetic Yalve of Nozzle

4 Pojiztny thakowy venti
Zafety Prezzure YWalve

5 Cerpadio postiikové kapaliny
Pump of Spraying Liguid

Spray Mozzles

b

£ Odmeérna vana kapaliny
“Yolumetric Yessel of Liguid
7 Postfikovaci tryska

& Madri postikové kapaliny
Spraying Liguid Tank
9 ypoustéch kohout kapaliny
Outlet Cock of Liguid
10 wsuvny drfdak senzoru trysky
Withdrawwable Holder of Mozzle Senzor

11 Wynagec dopravnik
Staging Conveyer

12 DrEdk hlizy nebo naté
Holder af Tukber or Haulm

13 Spinad a ovladad rychlost
pohivbu doprasvniku
Switch and Travel Speed
Actuatar

14 wzarky hiiz, naté
Samples of Tubers and Haulm

Obr. 2 Koncepcéni ndavrh mérici stolice pro ovérovani novych funkcnich prvki aplikace

chemickych pripravkii pri péstovani brambor

Fig. 2 Conceptual design of measuring stand for testing of new function elements of chemical

preparations applied at potato growing
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Bylo zahajeno ovéfovani presné aplikace kapalnych hno-
jiv do hrtibkti po vzejiti porostu v polnim pokusu ve spolu-
pracis VUB Havlickiv Brod, pracovistém ValeGov. Aplika-
ce byla provedena funkénim modelem piivésného aplikato-
ru VUZT v.v.i., Praha (Obr. 3), zejména s ohledem na pies-
nost umisténi hnojiva v hrtibcich ke kotentim hliz. Hodno-
cen byl ve spolupraci s pracovniky VUB Havli¢kiv Brod
vliv pfesné aplikace na porost i vynos a kvalitu hliz.

vazt

There was started the testing of exact application of li-
quid fertilizers into ridges after potato emergence in field
experiment in cooperation with Potato Research Institute
in Havlickiiv Brod, workplace Valecov. Application was
carried out by means of functional model of trailer applica-
tor from RIAE p.r.i., Prague (Fig. 3), especially in relation to
accuracy of fertilizer placing in ridges directly to tuber ro-
ots. In cooperation with employees of Potato Research
Institute in Havlickv Brod there was evaluted the effect of
exact application on potato stand as well as yield and qua-
lity of tubers.

Obr. 3 Prihnojovani pokusi kapalnym hnojivem ke koreniim hliz do piidy po vzejiti béhem vegetace.
Fig. 3 Additional fertilization of field experiments with liquid fertilizer used directly to the tuber
roots after emergence during the vegetation period.

Vysledky, prezentované v piispévku, byly ziskany pii
feseni vyzkumného projektu NAZV QI101A184 Technolo-
gie péstovani brambor - nové postupy Setrné k Zivotnimu
prostiedi.

Kontakt / Contact

Ing. Vaclav Mayer, CSc.
Ing. Daniel Vejchar
LibuSe Pastorkovd
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Results presented in this contribution have been obtai-
ned during the solution of research project of the National
Agency for Agricultural Research QI101A184 ,,Technolo-
gy in Potato Growing — New Environmentally Friendly
Methods.*



Nabidka sluzeb odboru

Kontrola technického stavu dojiciho zarizeni

- biotechnicka kontrola dojicich zatizeni podle CSN ISO 6690

- méfeni stability podtlaku

- urceni velikosti podtlaku pii dojeni

- laboratorni méteni dojicich souprav

- optimalizace parametrt dojiciho zafizeni
Ptistroje: Milkotest MT 52, pratokomér vzduchu AFM 3000, méfici ustfedna, Zatizeni pro simulaci dojeni, Lactocorder
(pfistroj pro méfeni intenzity dojent)

Provozni méfeni hluku
- méfeni zvukomérem Mediator 2238 fy Briiel & Kjaer (zakladni modul BZ 7126)
- pfristroj splituje normu IEC 1672 Class 1
- mé&feni hlukové zatéze L, s car Ly cpea
Provozni méfeni prachu
- meéfeni laserovym fotometrem DustTrak model 8520
- méfeni koncentrace aerosolti (frakce PM, PM, _, PM, )
- operativni vyhodnoceni na misté
- podrobné vyhodnoceni a navrh pfipadnych opatieni

2,5

Konzultace ieSeni staji, technickych a technologickych systému pro dojnice

Expertni systémy (www.vuzt.cz)

Kontakt

doc. Ing. JiFi Vegricht, CSc. Ing. Miria Fabianova
Tel.:-+420233 022 281 Tel.:+420233 022 539

e-mail: jiri.vegricht@vuzt.cz e-mail: maria.fabianova@vuzt.cz

Ing. Antonin Machalek, CSc. Ing. Josef Simon
Tel.-+420233 022 281 Tel.-+ 420233 022 301

e-mail: antonin.machalek@vuzt.cz e-mail: josef.simon@vuzt.cz
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vazt

Odbor energetiky a logistiky technologickych systému a vyuziti biomasy
Kk nepotravinaiskym uceltim

Division of Energy and Logistics of Technological Systems and Biomass Utilization for Non-food

Purposes

Vedouci odboru / Head of Division
Ing. Jaroslav Kéara, CSc.
Tel.: +420233 022 334
e-mail: jaroslav.kara@vuzt.cz

Napli ¢innosti

Vyuziti biomasy pro vyrobu tuhych a kapalnych paliv,
stanoveni technicko-ekonomickych a kvalitativné-
kvantitativnich parametrti

Mg¢feni kvalitativnich vlastnosti biomasy, spalovaci
zkousky riznych vzorkt biopaliv i smésnych alternativ
nich paliv

Tepelné-technické a emisni posouzeni energetického
vyuziti biomasy a tuhych biopaliv vyrobenych na jeji
bazi

Technologické procesy a vyrobni linky pro efektivni
zhodnoceni rostlinné biomasy

Laboratorni ovéfovani produkce bioplynu z riiznych
substratt

Provozni ovérovani bioplynovych stanic. Optimalizace
provozu, sestaveni vstupnich davek, ur¢eni vhodnych
aditiv a provozniho rezimu bioplynovych stanic. Navrh
komplexnich Gprav pro zvySeni efektivnosti bioplyno
vych stanic

Energetické a surovinové vyuziti zeméd¢€lské produkce
Decentralizované zpracovani olejnin a stébelnin
Navrh technologickych linek na vyrobu FAME (bio
nafty)

Navrh technologickych linek na vyrobu pelet a briket
Optimalizace technologie dopravnich a manipula¢nich
praci v zemé&délstvi, jejich energeticka a ekonomicka na
ro¢nost, doprava a manipulace s biopalivy

Tvorba databaze dopravni a manipulaéni techniky, prak
ticky vyuzitelny expertni systém pro optimalizaci do
pravnich operaci, modelovani dopravniho procesu

v zem&délském podniku a tvorbu novelizované norma
tivni zakladny spotfeby PHM v dopravné-manipulaé
nich a polnich technologiich

Vyuziti zafeni a energetickych poli v zemédélské vyro
bé

Fotosyntetické a fotopetiodické osvétlovaci soustavy,
desinfekce prostiedi UV zafenim

Ovétovani novych technologickych postupt, operaci,
pilotnich zafizeni a experimentalnich provozt
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Scope of Activity

Utilization of biomass for the production of solid and
liquid fuels, determination of technical, economic, qua
litative and quantitative parameters

Measurement o qualitative properties of biomass, com
bustion tests of various biofuel samples and mixed al
ternative fuels

Thermal-technical and emissive assessment of energe
tic utilization of biomass and solid fuels manufactured
on its basis

Technological processes and production lines for effe
ctive evaluation of plant biomass

Laboratory verification of biogas production from vari
ous substrates

Operational testing of biogas plants. Optimalization of
operation, formation of input batches, determination of
suitable additives and operational regime of biogas
plants. Proposal of comprehensive measures in order
to increase the effectiveness of biogas plants
Utilization of agricultural production from the energetic
and raw material point of view

Decentralized processing of oilseeds and culm crops
Proposal of technological lines for the FAME producti
on (biodiesel)

Proposal of technological lines for the production of
pellets and briquettes

Optimalization of transport and handling operations
technology in agriculture, their energetic and economic
intensity, transport and handling with biofuels
Elaboration of transport and handling equipment data
base, practically utilizable expert system destined for
optimalization of transport operations, simulation of
transport process in agricultural enterprise and formati
on of amended normative base of fuel and lubricants
consumption at transport-handling and field technolo
gies

Utilization of radiation and energy fields in agricultural
production

Photosynthetic a photoperiodic illuminating system,
ambience disinfication by means of ultraviolet radiati
on

Verification of new technological processes, operati
ons, pilot equipment and experimental production units



Vybrané vysledky vyzkumné ¢innosti odboru v r. 2010

Stanoveni moznosti zvySeni produkce bioplynu
s pouZzitim aditiva pro anaerobni fermentaci
substratu v bioplynové stanici

Béhem laboratornich pokusi jsme zjist'ovali orientacni
produkci bioplynu pfi anaerobni fermentaci vzorki fermen-
tacnich zbytkti dodanych z bioplynové stanice Energetika
Knézice, s.r.0. bez aditiv a s aditivy. Anaerobni fermentace
je biotechnologie, ktera umoziiuje a urychluje biodegradaci
arecyklaci pfirodnich struktur rostlinného nebo zivocisné-
ho ptvodu na zakladé degradabilniho mezofilniho nebo
termofilniho procesu. Pfidavkem aditiv, tj. enzymatickych,
nebo obecné biologicky aktivnich prostiedki 1ze tento pro-
ces ptiznive ovlivnit a zvysit produkci bioplynu, nebo me-
tanu. Pro pokus jsme pouzili laboratorni fermentory o obje-
mu 1 1. Pro drtivou vétSinu aplikaci a ovéfeni zakladnich
parametri zkoumaného substratu tyto fermentory staci.

Doba trvani pokusu: Obvykle by méla trvat 50 dni, u
snadno rozlozitelnych substrati mizeme tolerovat dobu
trvani 30 dni, v naSem piipad¢ vSak jiz po 25 dnech byla
produkce bioplynu minimalni a proto byl pokus ukoncen.

Vliv pFipravku aditiva gasbacking v substratu BPS Kné-
Zice na mnozstvi a kvalitu produkce bioplynu

Pro ovérovaci pokus bylo vyuzito tii sad pokusnych
fermentort o objemu 1 litr, jedna s neupravenym substra-
tem, tak jak opousti bioplynovou stanici, druhd upravena
ptipravkem GASBACKING v koncentraci 0,05 g na litra
treti upravena ptipravkem GASBACKING v koncentraci
0,07 g na litr substratu

Selected results of division research activity in 2010

Possibility of Biogas Production Increase with
Utilization of Additive for Anaerobic
Fermentation of Substrate in Biogas Plant

In the course of laboratory experiments we have found
out approximate production of biogas at anaerobic fermen-
tation of fermentation residue samples supplied from the
biogas plant Energetics Knézice, limited liability company,
without additives and with additives. The anaerobic fer-
mentation is a biotechnology, which enables and accelera-
tes biodegradation and recycling of natural structures of
plant or animal origin on the basis of degradable, mesophi-
le or thermofile process. By addition of additives, it means
enzymatic, or in general biologically active agents, it is possi-
ble to influence favourably this process and increase the
production of biogas or methane. For the experiment we
utilized laboratory fermenters with capacity of 1 liter. These
fermenters are sufficient for overwhelming majority of ap-
plications and verification of basic parameters of examina-
ted substrate.

Duration of experiment: time of duration should be usu-
ally 50 days, in case of easily degradable substrates we can
tolerate also 30 days, however in our case the biogas pro-
duction was minimal already after 25 days and therefore the
experiment was finished.

Influence of additive called gasbacking in substrate Bio-
gas Plant KnéZice on quantity and quality of biogas produ-
ction

For the verification test there was utilized three sets of
experimental fermenters with capacity of 1 liter, first set with
untreated substrate, just as abandons the biogas plant,
second set treated by preparation GASBACKING in con-
centration of 0,05 g per liter and third set treated by prepa-
ration GASBACKING in concentration of 0,07 g per liter of
substrate.

Tab. 1 Hmotnostni ubytek materialu v jednotlivych reaktorech Fermentat BPS KnéZice

+ aditivum Gasbacking

Vaorek Hmotnost lahve Susina smési Ubytek Ulzytek
zorel . . susin,
Brutto Brutto dbytek | ubytek %) % . smésiy v %
“ A “
Fermentat + | Reaktor pp{, pH zatdtek | konec susmy na konci
.. zaCatek | konec smési na
aditivum Konci pokusu ze
Gasbacking (g) (2) (%) zacatek | konec 100%
pokusu .
zékladu
KO la 8,6 8,8 1084,8 1075,6 | 9,2 0,85 42 3,4 0,8 19,05
KO 2a 8,6 8,9 1084,0 10749 | 9,1 0,84 42 3,41 0,79 18,81
0,05g 3a 8,6 9,2 1085,7 1072,9 | 12,8 1,18 42 33 0,9 21,43
0,05g 4a 8,6 9,3 1085,4 1072,3 | 13,1 1,21 42 3,38 0,82 19,52
0,07g Sa 8,6 9,3 1083,2 1070,6 | 12,6 1,16 42 3,25 0,95 22,62
0,07g 6a 8,6 9,3 1086,2 1073,2 13,0 1,20 4,2 3,19 1,01 24,05
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Table. 1  Mass decrease of material in particular reactorsFermented substrate of Biogas Plant KniZice

+ additive Gasbacking

Bottle weight r[])1ll'yt rmamer of chcrcasz

Sample Decrease | Decrease xlure Decrease 0 Ty

Brutto Brutto ) in % dry matter of

Fermented pH - | pH - | Start end ’ matter of | Mixture in

Reactor . % at the

substrate + start end mixture at end of
additive the end of .

Gasbacking (@ (9] (%) Start End experiment | CXPeriment
from

100% base
KO la 8,6 8,8 1084,8 1075,6 | 9,2 0,85 42 3.4 0,8 19,05
KO 2a 8,6 8,9 1084,0 1074,9 | 9,1 0,84 42 3,41 0,79 18,81
0,05g 3a 8,6 9,2 1085,7 1072,9 | 12,8 1,18 42 33 0,9 21,43
0,05g 4a 8,6 9,3 1085,4 1072,3 | 13,1 1,21 42 3,38 0,82 19,52
0,07¢g Sa 8,6 9,3 1083,2 1070,6 12,6 1,16 4,2 3,25 0,95 22,62
0,07g 6a 8,6 9,3 1086,2 1073,2 13,0 1,20 42 3,19 1,01 24,05

Hmotnostni ubytek materialu, produkce bioplynu, zvyseni
produkce bioplynu, koncentrace metanu ve zkusebnich vzor-
cich jsou ¢iseln€ zpracovany v tabulkach 1 az 3.

Mass decrease of material, biogas production, increase of
biogas production and concentration of methane in test
samples are processed numericaly in the tables 1 - 3.

Tab. 2 Vysledné priimérné koncentrace metanu ve vzorcich
Tab. 2 Final average concentrations of methane in samples

Fermentory s naplni KO 0,05g GB 0,07g GB
Fermentors with filling CH,4 CH,4 CH,4
. o
irumerne hodnooty % 36 49.9 522
verage values %

Tab. 3 Produkce bioplynu a metanu béhem pokusu v Lkg'! suSiny
Tab. 3 Production of biogas and methane during the experiment in lLkg' dry matter

KO 0,05¢ GB | 0,07g GB
Produkce bioplynu b&hem pokusu Lkg" susiny
Production of biogas during the experiment L.kg™" dry matter 227.1 2643 2652
Produkce metanu béhem pokusu Lkg™" susiny
Production of methane during the experiment Lkg™ dry matter 9.0 131.9 138,3

Vyhodnoceni

Béhem ovéfovaciho pokusu se proti kontrole zvysila pro-
dukce bioplynu a metanu s pouzitim aditiva GASBAC-
KING. Narust produkce bioplynu je u davkovani 0,05 g
GASBACKINGu v 1 kg fermentatu 16,38 % au davkovani
0,07 g je 16,77%, prakticky skoro stejny, jen o néco malo
leps$i. Zato nardst produkce metanu je u davkovani 0,05 g
GASBACKINGu v 1 kg fermentatu 33,23 % au davkovani
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Evaluation

During the testing experiment the production of biogas
and methane with utilization of additive GASBACKING
increased as compared with control. The increase of bio-
gas production is at GASBACKING dose of 0,05g in 1kg
fermented substrate 16,38 % and in case of GASBACKING
dose 0,07% it is 16,77%, it is practically the same, only
slightly better. On the other hand, the increase of methane



0,07 g je 39,7%. Obecné se podstatn¢ zvysuje produkce
metanu, coz je piiznivé z energetického hlediska pfi vyuziti
bioplynu pro vyrobu elektfiny v kogeneracni jednotce.
Obecné lze konstatovat, Ze se aplikace aditiv ekonomicky
vyplati. Ale doporucujeme jejich ucinnost laboratorn€ ove-
fit. Mnohdy jejich aplikace pomoci nemusi, nebot’ je proces
anaerobni fermentace v konkrétni bioplynové stanici naru-
Sen tak, Ze se pouzitim aditiv nezlepsi, nebo zlepsi jen malo
a je potieba vyuzit jinych mechanizmii napravy procesu. V
nékterych piripadech funguje systém bioplynové stanice
dlouhodobé velmi dobie a bez vaznéjsich problémd, zde se
pouzitim aditiv produkce bioplynu také vyrazné nezlepsi.

Oveéteni vlivu aditiv na vytéznost bioplynu bylo prova-
déno v ramci feseni vyzkumného zaméru MZE0002703102
Vyzkum efektivniho vyuziti technologickych systému pro
setrvalé hospodateni a vyuzivani ptirodnich zdroju ve spe-
cifickych podminkach ¢eského zemédélstvi, ¢islo vécné
etapy 4. Optimalizace ekologicky Setrnych zpisobti zpra-
covani a konverze biomasy.

Kontakt / Contact
Ing. Jaroslav Kdra, CSc.

Zarizeni na upravu bioplynu (skladkového a
dulniho plynu) na kvalitu paliva typu zemniho

plynu

production is at GASBACKING dose of 0,05 g in 1kg fer-
mented substrate 33,23 % and at GASBACKING dose of
0,07g it is 39,7%. In general, it is possible to state, that the
methane production has increased significantly, which is
favourable in term of energy at biogas utilization for electri-
city production in cogeneration unit. We can state, that
application of additives will pay off economically, but we
recommend to test their efficiency in laboratory. Sometimes
their application isn’t positive, because the process of ana-
erobic fermentation in concrete biogas plant is disturbed to
the extent, that it cannot be improved by using of additives
or it is improved only a little and it is necessary to utilize the
other mechanisms for redress of process. In some cases,
the biogas plant system operates in the long term very well
and without more serious problems and also in this case it
doesn’t come to a marked improvement of biogas producti-
on by using of additives.

The verification of additive influence on biogas yield
was carried out within the solution of research purpose
MZE0002703102 Research of efficient utilization of techno-
logical systems for steady management and utilization of
natural sources in specific conditions of the Czech agricul-
ture, number of factual stage 4. Optimalization of environ-
mentally friendly methods of processing and conversion
of biomass.

Biogas Treatment Facility (Landfill Gas and
Fulminating Gas) for Quality of Natural Gas

V soucasné dob¢ se bioplyn, v mensi mife i skladkovy
plyna dilni plyn vyuzivaji pro pohon stacionarnich moto-
ri kogeneracnich jednotek.

Vyslednymi produkty jsou elektricka energie a teplo (tepla
voda). Celoro¢ni vyuzivani tepla je vSak velmi problematic-
ké, minimaln€ 6 mésicti v roce ho 1ze uplatnit pouze mini-
malné. Proto jako pfiznivéjsi varianta se jevi pfima spotieba
téchto plyni:

- celoroéné pro pohon motorovych vozidel a v ramci sité

distributortt zemniho plynu,

- v topné sezoné pro vytapéni objekti v dané lokalité.

Toto zajistuje navrhované zatizeni, které fesi upravu su-
rovych plynti na kvalitu motorového paliva pro zazehové
motory (typ H) ve smyslu pozadavki CSN 65 6514 a zabez-
pecuje v ptipadé pozadavku uzivatele i dalsi dopliikové
funkce jako:

- stlacovani vyc¢isténého plynu, (moznost zkapalnéni)

- skladovani vyc¢isténého plynu,

- pInéni plynu do motorovych vozidel a mobilnich pte-

pravniki,

- regulovani tlaku plynu pro jeho spotiebu v ramei (jako

soucast) spotfeby zemniho plynu.
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At the present time the biogas and, in a lesser extent also
landfill and fulminating gases, are utilized as the driving
mechanism of stationary engines of cogeneration units.

The final products are electricity and heat (hot water).
However, the utilization of heat all the year round is very
difficult and minimally 6 months in year is only very limited.
Therefore, it appears as more favourable variant the direct
consumption of these gases:

- all the year round for drive of motor-powered vehicles

and within the natural gas distribution network,

- in heating period for heating of objects in a given loca-

lity.

The above mentioned requirements are ensured by the
proposed facility, which solves the treatment of raw gases
for quality of engine fuel for spark ignition engines (type
H) in accordance with requirements of the standard CSN 65
6514 and ensures on request of an user also another com-
plementary functions as :

- compression of cleaned gas, (possibility of liquefacti-

on)

- storage of cleaned gas,

- gas filling into motor-powered vehicles and mobile con-

tainers,

- regulation of gas pressure for its consumption within

(as part of) consumption of natural gas.



Popis funkce, uzitné vlastnosti zarizeni

Zatizeni zvySuje objem CH,, sniZuje objem CO,, vihkost
(H,0), obsah ptimési siry (H,S), N, (NH,) popf. O,, na poza-
dované parametry paliv pro zaZehové motory.

Hodnoty upraveného bioplynu:

CH, min. 95 % objemu
CO, 2 % objemu

HS 2 -3 mg/m’

H,O 32 mg/m’
N,(NH,) cca0%

Objem CH, se zvySuje a CO, snizuje tlakovanim a pri-
chodem molekularnimi sity, pak se absorpci a adsorpci od-
strafiuje vlhkost (H,0), obsah ptimési siry (H,S), N, (NH,)
popt. O,.
Vysledny produkt - plyn natlakovany na 20 MPa (200

bar), popt.

- zkapalnény plyn

Zatizeni sestava ze dvou samostatnych jednotek
- odsifovani,
- zvySovani objemu CH, a snizovéani objemu CO,,
vlhkosti (H,0) aN, (NH,) popt. O,.

Vyrabi se vzdy individualné v navaznosti na slozeni suro-
vého plynu v soucasné dobé v provoznich kapacitich

- 50 (30) m’ surového (vy¢isténého) plynu/hod

- 200 (120) m® surového (vy¢isténého) plynu/hod

V piipadé¢ pozadavku lze vyrobit i zatizeni o kapacité 350 —
400 m*/hod.

Cena zarizeni (bez DPH)
50 m?
200m’

6592 tis. K¢
14125 tis. K¢

Vysledky prezentované v ptispévku byly ziskany v ram-
ci feSeni vyzkumného projektu NAZV MZe CR QH81195
Nové technologické systémy pro hospodarné vyuziti bio-
plynu.

vazt
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Description of function, utility properties of facility

Facility increases the CH, volume, reduces CO, volume,
moisture (H,0), content of sulphur admixtures (H,S), N,
(NH,) eventually O, to the required parameters of fuels for
spark ignition engines.

Values of treated biogas:

CH, min. 95 % volume
CO, 2 % volume

HS 2 -3 mg/m’

H,O 32 mg/m’
N,(NH,) cca0 %

The CH, volume increases and CO, reduces by pressuri-
zing and by passage through molecular sieves, then by
means of absorption and adsorption there are removed
moisture (H,0), content of sulphur admixtures (H,S), N,
(NH,) eventually O,.

Final product - gas pressurizing to 20 MPa (200 bar), even-
tually
- liquid gas
Facility consists of two separate units:
- desulphurization,
- increase of CH, volume and reduction of CO, volu-
me, moisture (H,0) and N, (NH,) eventually O,

There is always produced individually in sequence on raw
gas composition, at the present time in working capacities
- 50(30) m* raw (cleaned) gas/hour
- 200 (120) m® raw (cleaned) gas/hour

On request it is possible to produce as well as facility with
capacity of 350 — 400 m’/hour.

Price of facility (without VAT)
50 m? 6592 thous. CZK
200m? 14125 thous. CZK

The results presented in article have been solved within
the research project of National Agency for Agricultural
Research of the Ministry of Agriculture of the Czech Re-
public No. QH81195 New Technological Systems for Ratio-
nal Utilization of Biogas.



Iustracni vykresy a fotografie kompresni jednotky zajist'ujici zvySovani objemu CH, a odstrafujici vlhkost
(H,0), CO,; a N, (NH;) ¢i O, / Ilustrative drawings and photos of compression unit ensuring an increase of CH,
volume, removing the moisture (H,0), CO, and N, (NH3) or O,
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P1

Odvlhéovaci zarizeni/ Dehumidifier equipment

§eparétor odvlh¢eni s naplni CaCl, a filtrem / Separator of dehumidification with CaCl, filling and filter
Sroubovy kompresor s tepelnym vyménikem / Screw compressor with heat exchanger
Separator odvlhceni s filtrem / Separator of dehumidification with filter

Zatizeni odstranujici CO, a N,/Equipment removing CO,and N,

Pistovy kompresor s tepelnym vyménikem za kazdym stupném

Piston compressor with heat exchanger behind every stage

Filtr/ Filter

Uhlikovy filtr / Carbon filter

Membranovy separator / Membrane separator

Separator CO,/ Separator CO,

Zavizeni zavéreného docisténi / Equipment for final cleaning

Separator zaveére¢ného odvlhceni / Separator of final dehumidification

Separator zavérecného docisténi CO,, N,/ Separator of final cleaning CO,, N,
Chlazeni bioplynu - freonova chladici jednotka / Biogas cooling - freon cooling unit
Pneumatické ovladani ventilti - kompresor stlaceného vzduchu

Pneumatic control of valves — compressor of pressured air

Meéfeni kvality bioplynu — analyzator / Biogas quality assessment - analyzer
Centralni fidici jednotka / Central control unit
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Zarizeni na upravu bioplynu v kontejnerovém provedeni
Equipment for biogas treatment in container version

Ctyistupiiovy kompresor, jadro zafizeni na iipravu bioplynu
Four-stage compressor, principal part of biogas treatment equipment

Kontakt / Contact
Ing. Jaroslay Kdra, CSc.
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Stanoveni minimalni potieby energie pro
zajisténi zakladnich funkci zemédélstvi
v krizovych situacich a analyza moznosti jejiho
zabezpeceni z vlastnich zdroju resortu

Determination of Minimal Energy Demand for
Ensurance of Agriculture Basic Functions
in Crisis Situations and Analysis of Possibilities
of its Securing from Agriculture Own Resources

V krizovych situacich, vyvolanych nedostatkem energetickych
zdroju, je nezbytné zajistit energii pro zachovani zakladnich funkei
zem&délstvi. V takovych situacich je nemozné zakonzervovat
zakladni vyrobni prostfedky tj. zeméd€lskou piidu a hospodar-
ska zvitata. Je tfeba vyrobit produkty pro zajisténi nezbytné
vyZivy obyvatel, chovanych zvifat a produkty pouzivané jako
zdroje energii.

Na zaklad& udajt Ceského statistického Gfadu (CSU) zaloze-
nych na sledovani spotieby energie ve vykazu EP 5-01 u podnik
s vice jak 20 pracovniky, byla stanovena spotfeba energii
v naturalnim mnozstvi a v pfepoctu na energetické ukazatele.

nafta. Zeméd¢€lstvi se podili na celkové spotifebé motorové nafty
v narodnim hospodafstvi témeéf 10 %. Podil motorové nafty na
celkové spotrebé energii v zemédélstvi je 60,6 %. Dalsimi vy-
znamnymi zdroji energii v zemédé€lstvi jsou elektricka energie
(21 %), zemni plyn (13 %) a hnédé uhli (2,8).

V roce 2010 se spotiebovalo v zemédélstvi 432,1 mil. litrd
motorové nafty, z toho v rostlinné vyrobé 370,4 mil. litrd a
v zivo€i§né vyrobe 61,7 mil. litra.

Uvodni prace na projektu byly zam&feny na zjidténi mnoz-
stvi vyrobenych hlavnich rostlinnych a zivocisnych produktd,
na analyzu této vyroby a stanoveni jeji energetické naroc¢nosti.
Pozornost byla vénovana i vné&jsi dopravé tj. dopravé mimo uze-
mi zeméd¢€lského podniku. Tato doprava je vétSinou zaméfena na
zasobovani zemédélského podniku a odbyt vyrobku.

Z analyzy vyroby energie z obnovitelnych a druhotnych
zdrojii vyplynuly moznosti kryti potfeby energii v zemédélstvi
z téchto zdrojt. Byla stanovena celkova bilance vyroby energie
z obnovitelnych a druhotnych zdrojii a uréeny vhodné technolo-
gické postupy vyroby bioplynu a biogennich hmot.

Jednim z dil¢ich vystupt projektu je program ,,Potieba ener-
gil v zemédé€lstvi za krizové situace®. Jeho tkolem je stanovit
pottebu rtiznych druhl energii ve standardnich podminkach a
v piipad¢, Ze nastane krizova situace. Program také ur¢i, z jakych
zdrojt bude potieba v krizové situaci pokryta.

Byla vytvofena struktura programu s dilé¢imi subsystémy,
rostlinnd vyroba, zivoc¢i$na vyroba, vnéjsi doprava a zajisténi
energii pro zemédelstvi v krizové situaci.

Vysledky prezentované v piispévku byly feSeny v ramci vy-
zkumného projektu Ministerstva vnitra VG20102014020 Stano-
veni minimalni potieby energie pro zajisténi zakladnich funkei
zem&dé&lstvi v krizovych situacich a analyza moznosti jejiho za-
jisténi z vlastnich energetickych zdroji resortu.

Kontakt / Contact
Ing. Zdenék Pastorek, CSc., prof. h. c.
Ing. Otakar Syrovy, CSc.
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In crises situations, induced by shortage of energy resources, it
is necessary to ensure the energy for preservation of agriculture
basic functions. In these situations there is impossible to preser-
ve basic production instruments, it means agricultural land and
livestock. It is necessary to manufacture products destined for
assurance of needed nourishment of population, bred animals
and products utilized as energy sources.

On the basis of data provided by the Czech Statistical Office
(CSO) and related to the monitoring of energy consumption in the
statement EP 5-01 at the enterprises with more than 20 employe-
es, it was determined consumption of energies in natural quantity
and in recalculation on energy indicators.

The most important source of energy in agriculture is diesel
fuel. Agriculture takes a share almost 10% in total consumption
of diesel fuel in national economy. The share of diesel fuel in total
energy consumption in agriculture is 60,6 %. Another important
energy sources in agriculture are electricity (21 %), natural gas (13
%) and brown coal (2,8).

In 2010 there was consumed in agriculture 432 100 000 liters
of diesel fuel, of which in plant production 370 000 000 liters and
in livestock production 61 700 000 liters.

Starting work on project have been aimed at quantity deter-
mination of main plant and animal products, analysis of this pro-
duction and determination of its energy intensity. Attention was
paid also to external transport, it means transport outside the
agricultural enterprise. This transport serves mostly to supply of
this enterprise and sales of its products.

From the analysis of energy production from renewable and
secondary sources result the possibilities of meeting an energy
necessity in agriculture from these sources. There was determi-
ned total balance of energy production from renewable and secon-
dary sources and there were established suitable technological
processes of production of biogas and biogenic substances.

One of the partial subsystems of project is the programme
,Energy Demand in Agriculture During the Crisis Situation. The
task of this programme is to determine demand of various kinds
of energie both in standard conditions and in case of crisis situati-
on. Programme determines also from which sources the demand
in a crisis situation will be covered.

There was created a programme structure with partial sub-
systems plant production, livestock production, external trans-
port and ensuring of energies for agriculture in crisis situation.

The results presented in this contribution have been obtained
within the research project of the Ministry of Inerior
VG20102014020 ,, Determination of Minimal Energy Demand
for Ensurance of Agriculture Basic Functions in Crisis Situations
and Analysis of Possibilities of its Securing from Agriculture Own
Resources.



Technologické postupy udrzitelné vyroby a uZziti
biosurovin a energetickych nosi¢d nové
generace se zietelem na potravinovou
bezpecnost a globalni trhy souvisejicich
produktii

vazt

Technological Procedures of Sustainable
Production and Utilization of Biomaterials and
Energy Carriers of New Generation in
Consideration of Food Safety and Global
Markets with Related Products

V navaznosti na vybér a inovace postupti pfipravy a tech-
nického zajisténi produkce biosurovin a biopaliv nové ge-
nerace byla pozornost vénovana karbonizaci zbytki bio-
masy. Stanovily se kvalitativni energetické parametry kar-
bonizace s teplotou do 300 °C zemédélskych skliziiovych a
poskliziiovych zbytkl a vedlejsich produktii na polokoks,
vyuzitelny jako tuhé palivo nebo chemicka surovina pro
dalsi termochemické zpracovani nebo konverzi na biosyn-
teticky plyn.

Vysledky experimentalniho ovétreni karbonizace zbytkt
bylinné a dfevéné biomasy

S ohledem na rozdilné udaje o bilanci procesu jemné py-
rolyzy bylo cilem ziskani zakladni informace o produktech
karbonizace pseni¢né a fepkové slamy, fepkovych extraho-
vanych Sroti a dfevniho odpadu. PSeni¢na a fepkova sla-
ma byla upravena do tvaru pelet ¢ 8 mm, dfevni hmota do
tvaru pelet "6 mm a fepkové extrahované Sroty nebyly
upraveny, takze jejich granulometrie odpovidala trzni po-
dobg. Pro karbonizaci jemnou pyrolyzou byla vyuzita kon-
tejnerova zkusebni linka PC-TKKA ZKL. Hmotnostni bi-
lance je patrna z tab. 1.

Tab. 1 Hmotnostni bilance karbonizované biomasy

In connection with selection and innovation of preparati-
on processes and technical provision of production of bio-
materials and biofuels of new generation, the attention was
paid to carbonization of biomass residues. There were deter-
mined the qualitative energy parameters of carbonization
with temperature up to 300 °C of agricultural harvest and
post-harvest residues and by-products to semi-coke utiliza-
ble as a solid fuel or chemical material for further thermoche-
mical treatment or conversion to biosynthetic gas.

Results of experimental testing of carbonization of herbal
and wood biomass residues

With regard to different data about the balance of biomass
torrefaction (mild form of pyrolysis) it was an objective to
obtain basic information about products of carbonization of
wheat and rape straw, rape exctracted groats and wood was-
te. Wheat and rape straw was modified into a form of pellets
t 8 mm, wood mass into a form of pellets f 6 mm and rape
extracted groats were not modified at all and it means, that
their granulometry corresponded to market form. For the
carbonization by means of torrefaction process there was
utilized the container testing line PC-TKKA ZKL. Mass ba-
lance is evident from the table 1.

Hmotnost Hmotnost biouhli Hmotnost
vsazky podil ze vsazky kondenzatu
(kg) (kg) (%o m/m) (kg)
PSeni¢na slama 28,1 14,25 50,71 5,0
Repkova slama 30,2 13,15 43,54 55
Repkové §roty 17,8 7,75 43,66 4,2
Dfevéna biomasa 15,0 7,10 4733 39
Tab. 1 Mass balance of carbonized biomass
Weight Weight of bio-coal Weight of
of charge Share of charge condensate
(kg) (kg) (% m/m) (kg)
Wheat straw 28,1 14,25 50,71 5,0
Rape straw 30,2 13,15 43,54 5,5
Rape groats 17,8 7,75 43,66 42
Wood biomass 15,0 7,10 47,33 3,9

Srovnani zmén obsahu vody, vyhfevnosti, popela, dusi-
ku, siry, kysliku, chloru a prchavou hoflavinu a neprchavy
zbytek uvadi obr. 1 - 8.

Karbonizaéni testy prokazaly, Ze jemnou pyrolyzou lze
ziskat 43 - 51 % m/m uhlikatého zbytku tzv. biouhli. Vyhtev-
nost se zvedla u dievénych pelet ze17,7 na 28,8 MJ kg, u
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Comparison of changes in water content, heating power,
ashes, nitrogen, sulphur, oxygen, chlorine and volatile com-
bustible and non-volatile residue is mentioned on figures
1-8.

Carbonization tests have shown, that by means of torre-
faction process is possible to obtain 43 - 51 % m/m carbon



peletované fepkové slamy ze 16,1 na 26,2 MJ.kg"!, u fepko-
vych extrahovanych §rotii ze 16,9 na 24,8 MJ kg a peleto-
vané pSeni¢né slamy ze 16 na 25,8 MJ kg'!. Tato tprava je
doprovazena také vyznamnym naristem obsahu popela
v biouhli. K narGstu obsahu siry, dusiku a chloru doslo u
vSech testovanych biomas. K vyznamnému snizeni karbo-
nizace doslo u vodiku a kysliku. K podstatnému nartstu
doslo u neprchavého zbytku vSech testovanych biomas.
Dosazené vysledky ukazuji, ze karbonizaci zbytkové bio-
masy dochazi ke zlep$eni energetickych vlastnosti bioma-
sy. Proces lze také vyuzit jako operace pied rychlou pyroly-
zou ev. zplynovanim na synteticky plyn. Dalsi kroky musi
sméfovat k navrhu provozni technologie a optimalizaci spo-
tfeby procesni energie, jak vyplyva z teplotnich diagramii
(obr. 9 - 12) testované biomasy i jednotlivych ¢asti termoly-
zniho reaktoru (obr. 13 - 17).
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Obr. 1 Srovnani obsahu vody pred a po karbonizaci
sledované biomasy ve zkuSebni lince TKKA ZKL
Fig. 1 Comparison of water content before and after
carbonization of monitored biomass in testing line
TKKA ZKL
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Obr. 3 Srovndni obsahu popela pied a po karbonizaci
sledované biomasy ve zkusebni lince TKKA ZKL

Fig. 3 Comparison of ash content before and after carbo-
nization of monitored biomass in testing line TKKA ZKL
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residue, so-called biocoal. Heating power increased in case
of wood pellets from 17,7 to 28,8 MJ.kg", at pelleted rape
straw from 16,1 to 26,2 MJ kg, at rape extracted groats
from 16,9 to 24,8 MJ kg and pelleted wheat straw from 16
to 25,8 MJ .kg!. This treatment accompanies as well the
significant increase of ash content in biocoal. The increase
in content of sulphur, nitrogen and chlorine was proved at
all tested biomasses. The significant decrease in carboni-
zation was recorded in case of hydrogen and oxygen. The
substantial increase was determined at non-volatile resi-
due of all tested biomasses. The obtained results show,
that the carbonization of residue biomass improves the
energy properties of biomass. This process can be also
utilized as operation before fast pyrolysis or gasification to
synthetic gas. The next steps must be aimed at the project
of operational technology and optimalization of process
energy consumption, how it results from temperature dia-
grams (fig. 9 - 12) of tested biomass and particular parts of
thermolysis reactor (fig. 13 - 17).

o & il 15 20 i} il il
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Obr. 2 Srovndni vyhirevnosti pred a po karbonizaci
sledované biomasy ve zkusebni lince TKKA ZKL
Fig. 2 Comparison of heating power before and after
carbonization of monitored biomassin testing line
TKKAZKL
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Obr. 4 Srovnani obsahu dusiku pred a po karbonizaci
sledované biomasy ve zkuSebni lince TKKA ZKL

Fig. 4 Comparison of nitrogen content before and after
carbonization of monitored biomass in testing line
TKKA ZKL
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Obr. 5 Srovndni obsahu siry prred a po karbonizaci
sledované biomasy ve zkuSebni lince TKKA ZKL

Fig. 5 Comparison of sulphur content before and after
carbonization of monitored biomass in testing line
TKKA ZKL

‘ Pelety - fepkovy Srot FHW‘—"I

0 005 01 015
Clogz  ClooF clo1o
clooe

0,2 025 03 0,35 0,4 0,
Chiér Gl (% hm) Gl 0.10+
Chiorine (% weight)

45

Obr. 7 Srovndni obsahu chloru pied a po karbonizaci
sledované biomasy ve zkuSebni lince TKKA ZKL

Fig. 7 Comparison of chlorine content before and after
carbonization of monitored biomass in testing line
TKKA ZKL
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Obr. 6 Srovndni obsahu kysliku pred a po karbonizaci
sledované biomasy ve zkusebni lince TKKA ZKL

Fig. 6 Comparison of oxygen content before and after
carbonization of monitored biomass in testing line
TKKA ZKL
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Obr. 8 Srovndni prchavé a neprchavé horlaviny pred
a po karbonizaci sledované biomasy ve zkusebni lince
Fig. 8 Comparison of volatile and non-volatile
combustible before and after carbonization of
monitored biomass in testing line TKKA ZKL
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Obr. 9 Teplotni diagram karbonizace dievnich pelet jem-

nou pyrolyzou ve zkusebni lince TKKA ZKL

Fig. 9 Temperature diagram of wood pellet carbonization

by mild form of pyrolysis in testing line TKKA ZKL
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Obr. 10 Teplotni diagram karbonizace repkové slamy

jemnou pyrolyzou ve zkusebni lince TKKA ZKL

Fig. 10 Temperature diagram of rape straw
carbonization by mild form of pyrolysis in testing line
TKKA ZKL
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Obr. 11 Teplotni diagram karbonizace repkovych Srotii
jemnou pyrolyzou ve zkusebni lince TKKA ZKL

Fig. 11 Temperature diagram of rape groats carboniza-
tion by mild form of pyrolysis in testing line TKKA ZKL

Obr. 13 Celni pohled na termolyzni reaktor zkusebni
linky s Fidicim pultem

Fig. 13 Front view of thermolysis reactor of testing line
with control desk
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Obr. 12 Teplotni diagram karbonizace pSenicné slamy jem-
nou pyrolyzou ve zkusebni lince TKKA ZKL

Fig. 12 Temperature diagram of wheat straw carbonizati-
on by mild form of pyrolysis in testing line TKKA ZKL

Obr. 14 Systém privodu inertniho plynu (dusiku) do
zkuSebni termolyzni linky TKKA ZKL

Fig. 14 System of inert gas supply (nitrogen) in testing
thermolysis line TKKA ZKL

Obr. 15 Pelety pSenicné slamy pred vstupem
do termolyzniho reaktoru zkusebni linky
Fig. 15 Wheat straw pellets before entry into
thermolysis reactor of testing line



Obr. 16 Carbonizované pelety psenicné slamy  pred
Jejich expedici z termolyzniho reaktoru zkuSebni linky
TKKA ZKL

Fig. 16 Carbonized pellets of wheat straw before their
dispatch from thermolysis reactor of testing line TKKA
ZKL

Vysledky prezentované v ptispévku byly ziskany v ram-
cifeseni vyzkumného zaméru MZE0002703102 Vyzkum efek-
tivniho vyuziti technologickych systému pro setrvalé hos-
podafeni a vyuzivani ptirodnich zdroji ve specifickych pod-
minkach ¢eského zemédélstvi a projektu FR-T12/365 Vy-
zkum technologie umoziujici materialové a energetické
vyuziti nerecyklovatelnych plastovych, celulézovych a ji-
nych obdobnych odpadi (MEVO).

Kontakt / Contact
Ing. Petr Jevi¢, CSc., prof. h. c.
Ing. Zderika Sedivd

vazt
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Obr. 17 Pohled na karbonizované pelety psenicné sld-
my v termolyznim reaktoru zkusebni linky TKKA ZKL
Fig. 17 View of carbonized pellets of wheat straw in
thermolysis reactor of testing line TKKA ZKL

Results presented in this contribution have been obtai-
ned within the solution of research purpose ot the Ministry
of Agriculture MZE0002703102 ,,Research of Effective Uti-
lization of Technological Systems for Sustainable Husban-
dry and Utilization of Natural Resources in Specific Condi-
tions of Czech Agriculture and project FR-T12/365 ,,Research
of Technology Enabling Material and Energy Utilization of
Non-recyclable, Plastic, Cellulosis and Other Analogous
Wastes (MEVO).



Nepotravinarské vyuziti biomasy v energetice

Non-Food Utilization of Biomass in Energy
Industry

Energetické rostliny jsou vyznamnou surovinou pro vy-
robu tuhych biopaliv. Nékteré z nich 1ze pouZzit samostatné,
pfi¢emz vytvotend paliva maji uzitné vlastnosti odvozené
od zpusobu zpracovani suroviny. Vedle rychlerostoucich
drevin se jedna o energetickou kukufici, piip. triticale a mis-
canthus. Vhodnymi formami biopaliv jsou topné brikety,
z n€kterych materiald i pelety pro pouziti v automatickych
kotlich.

Zvlastni kategorii jsou energetické traviny, jejichZ vy-
nos organické hmoty je sice niz§i nez u jinych energetic-
kych rostlin, vyznam jejich péstovani je v jejich vlivu na
tvorbu krajiny a udrziteIném rozvoji. Problémem jsou vlast-
nosti popelll, coz se projevuje zejména pii pouziti pelet.
Topné pelety byly vytvoreny z kombinovanych rostlinnych
materiald, jednou slozkou je energeticka travina, druhou —
dopliikovou je dfevo topolové ¢i vrbové, nebo energeticka
kukutice. Komplexni spalovaci zkousky byly provadény
v automatickém kotli na pelety AM 24-Licotherm. Kotel ma
hotak retortového typu se Snekovym podavacem techno-
logie LING

Zjisténé hodnoty emisi CO a NO_ jsou vys$i nez u kotl
s pohyblivym rostem, avSak pouzité spalovaci zatizeni umoz-
nuje trvaly bezobsluzny provoz. Z testovani kombinova-
nych tuhych biopaliv ve form¢ topnych pelet vyplyva, ze
energetické traviny lze pro tyto ucely vyuzit, avsak jejich
pouziti je zavislé na typu spalovaciho zafizeni.

Energy plants represent important raw material for pro-
duction of solid biofuels. Some of them can be used sepa-
rately and produced fuels have usable properties derived
from the method of material processing. Besides the fast-
growing woody species it is also energy maize, eventually
triticale and miscanthus. Suitable forms of biofuels are he-
ating briquettes, from some materials as well pellets for using
in automatic boilers.

To a special category belong energy grasses, whose
yield of organic matter is lower, than in case of other energy
plants, but the importance of their growing consists in their
influence on landscaping and sustainable development.
However, the problems represent ash properties, which
come to light especially at using of pellets. Heating pellets
were produced from combination of plant materials. One
component is an energy grass and other — complementary,
poplar or willow wood, or energy maize. The complex com-
bustion tests were carried out in automatic boiler for pellets
AM 24-Licotherm. The boiler is equipped by burner of re-
tort type with helical feeder of LING technology.

The measured emission values of CO and NO _are higher,
than in case of boilers equipped by moving fire grate, howe-
ver the used combustible device enables continuing un-
manned operation. From the testing of combined solid bio-
fuels in the form of heating pellets results, that energy gras-
ses can be utilized for these purposes, however their usage
depends on type of combustion equipment.

Emise pri spalovdni topnych pelet z biomasy pri 13 % O,
Emissions originated during the combustion of heating pellets from biomass at 13 % O,

Palivo CO NO, Continuing operation is possible
Fuel mg/m’ mg/m’ MoZny trvaly provoz
Topol 820 180 +
Poplar
Kukufice 2080 200 Popel se nepatrné spéka, zcela bez problému
Maize Ash is agglomerated slightly, without problems
Smés trav 6820 | 315 -
Grass mixture
Srha + kukufice 3320 210 Castecné spékani popele, trvaly provoz mozny / Ash is
Cocksfoot + maize agglomerated partially, continuing operation is possible
Ovsik + kukufice Castecné spékani popele, trvaly provoz mozny / Ash is
. 3850 265 . o o .

Oat-grass + maize agglomerated partially, continuing operation is possible
Ovsik + topol Castecné spékani popele nebrani trvalému provozu / Partial

2100 230 . , S .
Oat-grass + poplar agglomeration of ash doesn’t hamper continuing operation

42




veazt

Schéma automatického kotle na pelety a retortového horaku
Scheme of automatic boiler for combustion of pellets and retort burner

oog

| ventilator 6 lozisko 11 $nekovnice
ventilator bearing spiral worm
2 Skreeni vent. 7 rost 12 viko ¢isténi smésovace
throtte valve grate cover of mixer cleaning
3 viko ¢isténi nasypky 8 retorta 13 telo hotaku
cover of hopper cleaning retort burner body
4 nosi¢ prevodovky 9 smélovac 14 Srouby uchyceni podavace
gear box carrier mixer screws for gripping of feeder
5 spojka 10 nerezova vloZzka 15 prevodovka
clutch stainless liner gear-box

Results presented in contribution have been obtained
within the solution of research project2B06131 ,,Non-Food
Utilization of Biomass.*

Vysledky prezentované v piispévku byly ziskany v ram-
ci feSeni vyzkumného projektu 2B06131 Nepotravinarské
vyuZiti biomasy

Kontakt / Contact
Ing. Petr Hutla, CSc.
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Logistika materidlovych toki energetické
biomasy s prihlédnutim k energetické
naroc¢nosti a eliminaci negativnich vlivi
nakladani s energetickou biomasou

Naplni praci vécné etapy 7 byl v roce 2010 komplexni
soubor terénnich méteni v oblasti dopravy doplnény labo-
ratornimi experimenty a analyzami. Ziskané hodnoty bu-
dou v dal$im postupu feseni etapy vyuzity jako podklady
pii sestavovani logistickych modeld zasobovani.

Me¢étenou operaci byla doprava kukutfi¢né fezanky jako
vychozi suroviny pfi tvorb¢ silaze pro zemédélskou bioply-
novou stanici. Riizné druhy energetické biomasy maji
v zavislosti na fyzikalnich vlastnostech rozdilné naroky na
prepravni techniku. Tento fakt se zdsadné promita do vyu-
ziti uzite¢né hmotnosti dopravniho prostiedku.

Podklady byly ziskdny pomoci terénnich méfeni
v redlnych podminkach. Energeticka biomasa - kukufice byla
v prib¢hu méteni sklizena sklizeci fezackou CLAAS Jaguar
870. Od fezacky byla fezanka sledovanymi dopravnimi pro-
sttedky dopravovana do zastfeSeného silazniho zlabu (viz
obr. 1). Piepravni vzdalenost byla pro vSechny sledované
soupravy 5,7 km. Podil jizdy po asfaltové silnici ¢inil 42,37
%, podil jizdy v terénu (strnisté, mokro) byl 17,46 %. Podil
Jjizdy pti nakladce (vedle sklizeci fezacky) byl 35,12 %. Jizda
v piimé souvislosti s vykladkou otdceni soupravy a cou-
vani na misto sklopeni) ¢inila 5,05 %.

Sypna hmotnost fezanky byla 600 kg.m™ a obsah veske-
ré vody v materialu 60,7 %. Stfedni délka castic byla 11,3
mm

Logistics of material flows of energy biomass
with taking into consideration the energy
Intensity and elimination of negative effects
during the handling with energy biomass

The work in stage 7 in 2010 was aimed at comprehensive
complex of terrain measurements in the area of transport
completed by experiments and analyses in laboratory. The
obtained values will be utilized in further procedure of so-
lution of above mentioned stage as data for elaboration of
logistic models.

The measured operation was transport of maize chopped
matter as feedstock in process of silage production for ag-
ricultural biogas plant. Various kinds of energy biomass
have different demands on transport means in dependence
on physical properties. This fact influences very much uti-
lization of effective mass of a transport means.

The necessary data have been obtained by means of
terrain measurements in real conditions. Energy biomass -
maize was harvested in the course of measuring by harvest
cutter CLAAS Jaguar 870. The chopped matter was trans-
ported from harvest cutter by monitored transport means
to roofed silage pit (see diagram 1). Transport distance for
all monitored sets was 5,7 km. The share of driving along
the asphalt road was 42,37 %, share of driving in terrain
(stubble field, wetness) was 17,46 %. The share of driving
at loading (alongside of harvest cutter) was 35,12 %. The
driving in direct respect of unloading, turning and reverse
running of set instead of tilt was 5,05 %.

The powder density of chopped matter was 600 kg.m
and total water content in material was 60,7 %. Medium
length of particles was 11,3 mm.

Obr. 1 Profil trasy ve sméru pole - silazni zlab
Fig. 1 Route profile in direction of field — silage pit
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Diky dobré citlivosti GPS moduld bylo mozno ziskat
detailni datovy podklad pro rozbor a vypocty parametra
jednotlivych pracovnich operaci. Spotfeba pohonnych
hmot sklizeci fezackou Claas Jaguar 870 ¢inila 508 1 pti
sklizni plochy o vyméfe 24,46 ha a 10,36 najetych km be-
hem manipulacnich pfejezdli mezi polem a mistem parko-
vani. Sledovana dopravni souprava Case 140 +ZDT MEGA
20 absolvovala 16 dopravnich cykld, béhem kterych spo-
ttebovala 120 1 pohonnych hmot a najela 201,1 km. Namé-
fené udaje byly zpracovany na zakladé rozboru GPS sou-
fadnic a pracovnich rychlosti.

Poznatky poslouzi ke zlepseni prognozy nakladt spoje-
nych s pokryvanim potieb provozu bioplynové stanice.

Energeticka biomasa je zpravidla nehomogennim mate-
ridlem nejednotného slozeni, jehoz fyzikalni vlastnosti se
v zévislosti na parametrech okoli méni. Z toho divodu
bylo pfi navrhu metodiky postupné testovano nékolik roz-
tokt pfi rtizném fedéni a vice druhti zivné ptidy. Na zakla-
dé kultiva¢niho a mikroskopického vySetfeni byly ve vzor-
cich dfevni $tépky identifikovany plisné rodu Cladospo-
rium, Mucor, Penicillium, Alternaria, Botrytis, Aspergil-
lus, Rhizopus, Fusarium a kvasinky rodu Saccharomy-
ces, Candida a Rhodotorula. Experiment byl provadén
s cerstvou $tépkou, kterd méla obsah suSiny v momenté
zalozeni pokusu 38,3 %. Podle metodiky byl stanoven cel-
kovy pocet mikroorganismii (KTJ. gsuginy") v materialu pred
zalozenim pokusu. Nasledné byly stanoveny pocty mik-
roorganismu (KTJ .gsu§iny") po1,7,14,21 a28 dnech skla-
dovani. Pokus byl ukoncen 28. den skladovani, kdy
se ¢innost mikroorganismu projevila po¢inajicim rozkla-
dem ¢astic $t€pky. Pti teploté 12 °C pocet mikroorganisma
ve skladované §tépce zpocatku nartista, v obdobi kolem
14 dne dosahuje maxima a v nasledujicich dnech klesa. Pti
teploté 25 °C je zaznamenan rovnéz narust po¢tu mikroor-
ganismt do cca 7 dne, kdy se nardst zpomali, ale nezasta-
vi se, a pokracuje az do ukonceni pokusu. Tento fakt je
zpusoben zejména druhovou skladbou mikroorganismti.
Tu tvofi zejména druhy, které nejlépe prosperuji prave pii
teplotach kolem 25 °C.

Vysledky prezentované v prispévku byly ziskany v ramcei
feSeni vyzkumného zaméru MZE0002703102 Vyzkum efek-
tivniho vyuziti technologickych systémi pro setrvalé
hospodareni a vyuzivani piirodnich zdroju ve specific-
kych podminkach ¢eského zemédélstvi.
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Thanks to good sensitivity of GPS modules was possi-
ble to obtain the detailed data for analysis and calculation
of individual working operation parameters. The consump-
tion of fuels by harvest cutter Claas Jaguar 870 was 508 1 at
the harvest area of 24,46 ha and 10,36 kilometers covered
during the manipulation passages between field and par-
king site. The monitored transport set Case 140 + ZDT
MEGA 20 made 16 transport cycles, at which consumed
1201 fuel and the distance covered was 201,1 km. Measured
data was processed on the basis of analysis GPS coordina-
tes and working speeds.

These pieces of knowledge serve to an improvement of
cost prognosis linked to the covering of biogas plant ope-
ration.

As arule, the energy biomass is non-homogenous mate-
rial of non-uniform composition, whose physical proper-
ties change in dependence on the parameters of surroun-
ding environment. For this reason it was gradually tested
during the elaboration of methodology proposal several
solutions of different dilutions and several kinds of sub-
strates. On the basis of cultivation and microscopic exami-
nation there were identified in samples of wooden chips
the moulds of Cladosporium, Mucor, Penicillium, Alter-
naria, Botrytis, Aspergillus, Rhizopus, Fusarium and to-
rulas of Saccharomyces, Candida a Rhodotorula. The ex-
periment was carried out with fresh chips, which had the
dry matter content at the moment of its realization 38,3 %.
According to the methodology there was determined the
total number of microorganisms (KTJ.g , mater ) iN Material
before the establishment of experiment. Then there have
been determined numbers of microorganisms (KTJ .gsugmy'l)
after 1,7, 14, 21 a 28 days of storage. This experiment was
terminated 28th day of storage at the beginning of decom-
position of chips particles by activity of microorganisms.
At the temperature of 12 °C, at first, number of microorga-
nisms in stored chips increases, in period about 14th day
reaches the maximum and in the following days decreases.
At the temperature of 25 °C, there was recorded an increase
of microorganisms up to cca 7th day, when this increase is
reduced, but it doesn’t stop and continues up to end of
experiment. This fact is caused especially by generic com-
position of microorganisms. There are mainly microorga-
nisms, which go well at the temperatures about 25 °C.

The results presented in this contribution have been
obtained within the solution of research purpose
MZE0002703102 ,,Research of effective utilization of tech-
nological systems for sustainable husbandry and utilizati-
on of natural resources in specific conditions of Czech ag-
riculture®.



Vyzkum vhodnych odrud a nového zpisobu
zpracovani olejného Inu pro nepotravinarské a
energetické vyuziti

V ramci feseni projektu NAZV ¢. QI92A 143 bylo realizo-
vano M¢feni sklizné porosti olejného Inu na porostech
zlutosemenné odridy AMON a hnédosemenné odrudy
BILTSTAR. Pro sklizen byly pouzity sklizeci mlaticky typu
CLAAS Lexion 560, CLAAS Lexion 460, John Deere T550 a
John Deere C670 HillMaster.

Meéfeni byla realizovana v pribéhu sklizni v letech 2009
a 2010. Zejména rok 2010 vynikal deStivym pocasim
v pribéhu srpna a prvni poloviny zafi, coz se projevilo na
zhorsené kvalité sklizeného semene, vyssi vlhkosti sklize-
né suroviny a zejména podmacenim velkého mnozstvi po-
zemkdi v mife, kterd neumoznila pohyb skliziiové techniky a
dopravnich prostiedki po poli. To mélo za nasledek posu-
nuti termint sklizné az do poloviny zafi.

Nameéfené a vypoctené hodnoty vykonnosti, jednotko-
vych nakladl a mérné spotieby paliva graficky znazornény
na obrazku 1. Mérné jednotky jsou vyjadieny na tunu se-
mene.

Research of Suitable Varieties and New
Processing Methods of Oil-Bearing Flax for
Non-Food and Energetic Utilization

Within the project solving NAZV No. QI92A143 there
was carried out the harvest measurement of oil-bearing flax
stands with yellow seed AMON variety and brown seed
BILTSTAR variety. For the harvest there have been used
the harvesters of the following types: CLAAS Lexion 560,
CLAAS Lexion 460, John Deere T550 and John Deere C670
HillMaster.

The measurements were carried out during the harvests
in the years 2009 and 2010. Especially the year of2010 was
characteristic by rainy weather during the whole month
of August and first half of September, which resulted in
deterioration in quality of harvested seeds, higher moistu-
re of harvested material and above all in waterflooding of
large quantity of plots in such an extent, that it wasn’t
possible to use the harvest machinery and transport means
on the fields. Therefore, it was necessary to postpone the
harvest time up to mid-September.

The measured and calculated values of performance,
costs per unit and specific fuel consumption are graphical-
ly illustrated on figure 1. The specific units are expressed
per 1 ton of seeds.
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Obr. 1. Grafické znazornéni stanovenych hodnot vykonnosti, jednotkovych ndkladit a mérné spotieby

paliva pro vybrand méreni.

Fig. 1. Graphic illustration of fixed values of performance costs per unit and specific fuel consumption

selected measurements.
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Stanovené mérné naklady u sledovanych sklizecich mla-
ticek se pohybovaly v rozmezi 446,- az 800,- K¢. Tyto hod-
noty jsou vypocteny modelové a do jisté miry zavisi na
presnosti kvalifikovaného odhadu a momentalni cené né-
kterych vstupnich veli¢in jako je cena PHM, maziv, materi-
alu na opravy atd. Jejich absolutni hodnota mize tedy
v praxi mirn¢ kolisat, ale pro porovnani sledovanych sklizni
maji dobry vypovidaci charakter.

Ze ziskanych hodnot vyplyva, ze jednotkové naklady na
sklizenl rostou se snizenim vykonnosti sklizfiové techniky.
Z namétenych hodnot je patrné, ze vykonnost sklizeci mla-
ticky je vedle konstrukéniho feSeni ovlivnéna zejména sta-
vem porostu. Vykonnost klesa se zvySujicim se obsahem
veskeré vody a vyskou sklizeného porostu a roste s vyS$im
vynosem (z hlediska vynosu semene).

Vykonnost sledovanych sklizecich mlaticek se pohybo-
vala v rozmezi 2 aZz 4 ha.h! pfi mérné spotfebé motorové
nafty v rozmezi 15,14 az 17,36 Lha™'. Zakladnim ptedpokla-
dem dosaZeni té€chto hodnot je zajisténi plynulého pricho-
du sklizené suroviny pomoci spravného sefizeni sklizeci
mlaticky a zajisténi perfektniho stavu zaciho valu. Vyznam-
nou roli pfi sklizni olejného Inu sklizeci mlatickou hraje zku-
Senost obsluhy.

Pti sklizni Inu jsou tyto skute¢nosti vyznamnéjsi (v po-
rovnani napf. s obilninami nebo fepkou) vzhledem ke stav-
bé Inéného stonku, ve kterém je vysoky podil pevnych
vlaken, a ktery se zménou vlhkosti méni vyznamnym zpu-
sobem své mechanické vlastnosti. Pti dosazeni kritické hod-
noty obsahu vody v kombinaci s vy§kou porostu (resp.
délkou stébel) je sklizenl Inu sklizeci mlatickou prakticky
nerealizovatelna. Obsah veskeré vody ve stonku se nezvy-
$uje pouze piimym stykem s vodou pii desti nebo mlze, ale
vyznamnym faktorem je i schopnost hygroskopického ji-
mani vzdusné vlhkosti.

Vysledky méfeni parametri sklizné olejného Inu pomoci
sklizecich mlati¢ek potvrdily teoretické pfedpoklady ziska-
né mé&fenim mechanickych vlastnosti stébel. Vyssi obsah
veskeré vody ve sklizeném porostu znamena sniZeni vy-
konnosti a vy$si energetické naroky na sklizen, coZ se pro-
jevi i ve velikosti mérnych nakladd. Pfi dosaZeni kritické
hodnoty obsahu veskeré vody je sklizen pii souc¢asném
technickém stupni rozvoje sklizecich mlati¢ek ve standard-
nim porostu prakticky nemozna. V piipadg, Ze se nejedna o
extrémné nizky nebo fidky porost, 1ze konstatovat, Ze kritic-
ka hodnota obsahu veskeré vody pro realizaci sklizné je
cca 17 %.

Tato skutecnost nema svlij vyznam pouze pro sklizen,
ale plati rovnéz pti ptipadném zpracovani Inéného stonku,
zejména pii desintegraci.
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The fixed specific costs in case of monitored harvesters
varied between 446 up to 800 CZK. These values are calcu-
lated as a model example and to a certain extent depend on
accuracy of qualified estimation and current price of some
input quantities, as the prices of fuels, lubricants, repair
materials etc. In practice, their absolute value can slightly
fluctuate, but they are very suitable for comparison of mo-
nitored harvests.

From obtained values arise, that the unit costs for har-
vest are increasing, if the performance of harvest machine-
ry is going down. From the measured values is evident,
that the harvester performance is influenced, in addition of
structural design, especially by state of flax stand. The per-
formance decreases in case of rising total water content
and height of harvested stand and increases with higher
yield (in term of seed yield).

The performance of monitored harvesters varied within
the range of 2 up to 4 ha.h! at the specific diesel fuel con-
sumption between 15,14 and 17,36 1.ha™'. The basic prere-
quisite of reaching these values is securing of fluent pass-
age of harvested material by means of the proper setting up
of harvester and perfect condition of header. The experien-
ce of operating staff plays an important role during the
harvest of oil-bearing flax.

These facts are more important in case of flax harvest (in
comparison for example with cereals or rape) with regard to
the structure of flax stem, which contains high share of
solid fibres and changes significantly its mechanical pro-
perties at the change of humidity. In case of reaching the
critical value of water content in combination with height
of stand (or length of stalks), the flax harvest cannot be
practically realized by harvester. The total water content in
stalk doesn’t increase only by direct contact with water
during the rainy or foggy weather, but the important factor
is also ability of hygroscopic intake of air humidity.

The results of harvest parameter measurements of oil-
bearing flax by means of harvesters confirmed the theoreti-
cal prerequisites obtained by measurements of mechanical
properties of stalks. The higher total water content in the
harvested stands results in reduction of performance and
higher harvest energy intensity, which influences also the
level of specific costs. Atreaching the critical value of total
water content, the harvest in standard stand isn’t practical-
ly possible under current technical stage of harvester de-
velopment. In case, that the stand isn’t extremely low or
open, we can state, that critical value of total water content
for realization of harvest is about 17 %.

This fact hasn’t its importance only for harvest, but also
during the possible processing of flax stalks, especially at
desintegration



Nabidka sluZeb odboru

Meéfteni palivoenergetickych parametrii biopaliv

Meéteni mechanickych parametrt lisovanych paliv

Studie proveditelnosti bioplynové stanice

Studie proveditelnosti technologickych linek na zpracovani biomasy
Studie proveditelnosti technologickych linek pro produkci biopaliv
Studie proveditelnosti technologickych linek lisovanych produktt
Technicko-ekonomické studie produkce a vyuziti alternativnich paliv

Technicko-ekonomické studie energetickych systémi
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Odbor ekonomiky zemédélskych technologickych systémii

Division of Economy of Agricultural Technological Systems

Vedouci odboru / Head of Division
Ing. Zdenék Abrham, CSc.

Tel.: +420233 022 399
e-mail: zdenek.abrham@vuzt.cz

Napli ¢innosti

Vyzkum technickych a ekonomickych podminek vyuzi-

ti techniky v zemédélstvi, kde se zamétuje hlavné na:

- normativ vyuZiti, provoznich a investi¢nich nakla-
da zemeédelskych stroji

- normativy technickych a ekonomickych parametrt
doporucenych souprav pro technické zabezpeceni
zemédélské vyroby

- hodnoceni stavu a inovace technického vybaveni
resortu

- hodnoceni poteby techniky v zemédélském podni-
ku

Vyzkum technologickych, ekonomickych a energetic-

kych podminek produkénich systémil v zemeédélském

podniku se zaméfenim na:

- doporucené technologické postupy péstovani plo-
din, hodnoceni inputd, produkce a celkové ekono-
mické rentability plodiny

- racionalni systémy zasobniho a produkéniho hno-
jeni, vybér vhodnych materialovych vstupl pii mi-
nimalizaci nakladt

- hodnoceni vyrobniho zaméru zemédélského podni-
ku, vliv fixnich a variabilnich nakladu, vliv dotaci

Vyzkum technologickych a ekonomickych podminek

materialového a energetického vyuziti zeméd¢élské bio-

masy

- doporucéené technologické postupy péstovani ne-
potravinatskych plodin

- doporucené systémy materialového a energetické-
ho vyuziti produkce

- ekonomicka a energeticka G¢innost biopaliv

Transfer novych vysledkt vyzkumu do praxe a pora-

denstvi

V této oblasti je hlavni pozornost vénovana tvorbé in-

ternetovych poradenskych a expertnich systému pro

podporu rozhodovani v zem&délské praxi a pro podpo-
ru poradenstvi
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Scope of Activity

Research of technical and economic conditions of ma-

chinery utilization in agriculture aimed mainly at :

- utilization normative of operational and investment
costs of agricultural machinery

- normatives of technical and economic parameters
of recommended sets for technical provision of ag-
ricultural production

- evaluation of state and innovation of technical
equipment in agriculture

- evaluation of machinery necessity in agricultural en-
terprise

Research of technological, economic and energetic con-

ditions of production systems in agricultural enterprise

aimed at :

- recommended technological processes in crop
growing, input evaluation, production and general
economic profitability of a crop

- rational systems of reserve and productive fertiliza-
tion , selection of suitable material inputs under mi-
nimaliztion of costs

- evaluation of production purpose of agricultural en-
terprise, effect of fix and variable costs, influence of
subsidies

Research of technological and economic conditions of

material and energetic utilization of agricultural biomass

- recommended technological processes in growing
of non-food crops

- recommended systems of material and energetic uti-
lization of production

- economic and energetic effectiveness of biofuels

Transfer of new research results into practice and con-

sultancy

In this area the main attention is paid to formation of

internet advisory and expert systems destined for sup-

port of decision-making in agricultural practice and for
support of consultancy



Vybrané vysledky vyzkumné ¢innosti odboru v r. 2010

Expertni systém hnojeni dusikem

Jedna se o databazovy internetovy program, ktery resi
pozadavek rostlin na vyzivu dusikem, doporuceni vhod-
nych dusikatych hnojiv, stanoveni davek hnojiv véetné
rozloZeni v pribéhu vegetace a ekonomické vyhodnoceni
vyzivy rostlin dusikem.

V uvodu expertniho systému uzivatel nejprve zvoli vy-
robni oblast a doplni, zda se pozemek (blok) nachazi ve
zranitelné oblasti (viz Natizeni vlady 103/2003 Sb.). Poté se
mu nabidne vstupni formulaf, ktery je uveden v tab. 1.
V tomto formulafi uzivatel doplituje dalsi upfesnéni zadani
pro expertni systém a to:

- planovany vynos plodiny (program nabidne typicky

vynos pro danou oblast a uzivatel ho mize upravit)

- urodnost pozemku

- vybér piedplodiny

- doplni aplikaci ostatni druht hnojiv, které ovliviuji vy-

slednou davku dusiku (hnojeni hnojem k dané plodiné

nebo piedploding, hnojeni kejdou, zdsobni hnojeni né-

kterym z kombinovanych hnojiv NKP), ptipadné mize i

upfesnit obvykly obsah dusiku v téchto hnojivech

Béhem zadavani dat do formuléie uzivatelem se v pravé
dolni ¢asti formuléfe zobrazuji prubézné vysledky a uziva-
tel ma tedy moznost sledovat i vliv jednotlivych faktorti na
vyslednou davku dusiku.

Po ukonceni zadavani udaji a ,,odeslani* se zobrazi vy-
sledna tabulka nadvrhu hnojeni dusikem pro vybranou plo-
dinu v davkach nejvhodnéjsich dusikatych hnojiv a ve vice
variantach. Vysledna relace expertniho systému je uvede-
nav tab. 2.

V ptipadé ,,pfehnojeni® pozemku se objevi zaporné ¢islo
s upozornénim, ze neni tfeba hnojeni dusikem, v piipadé
obdobném, ale ve zranitelné oblasti, jest€ upozornéni na
piekroceni limitu hnojeni. Uzivatel si ddle mtize hnojiva li-
bovolng upravovat (tj. vyfazovat nebo doplnit hnojivo, jenz
neni v seznamu, nebo upravovat cenu), pfipadné dodatec-
né ménit zadani ve formulafi, dale vysledny formulaf si vy-
tisknout, ulozit k dal§imu zpracovavani v budoucnu. Ves-
kera dusikatd hnojiva uvedena v databazi programu, jsou
dostupna v CR, maji struénou charakteristiku a jsou uve-
dena v registru hnojiv UKZUZ K dispozici je téz odkaz na
webové stranky UKZUZ, kde si uzivatel miize vygenerovat
pfesné znéni etikety zadaného hnojiva.

Program ,,Hnojeni dusikem* je svym vypracovanim oje-
dinélym a jedine¢nym programem uréenym pro volné do-
stupné pouziti na internetu a to jak pro bézné péstitelské
podminky, tak i pro vyuziti ve zranitelnych oblastech.
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Selected results of division research activity in 2010

Expert System of Fertilization

It is a database internet programme, which solves de-
mand of crops for nitrogen nutrition, recommendation of
suitable nitrogen fertilizers, determination of fertilizer rates
including their distribution during the vegetation period
and economic evaluation of nitrogen nutrition of crops.

At first, a user selects in expert system the region of
production and adds, if a plot lies in vulnerable area (see
Decree of Government No. 103/2003 Coll.). Then, there is
displayed entry form, which is mentioned in table 1. In this
form a user gives further specification of data entry for
expert system:

- planned yield of crop (programme offers typical yield

for given region and user can modified it)

- plot fertility

- selection of foregoing crop

- replenishment of application of other fertilizer types,

which influences the resulting nitrogen rate (manuring
to a given crop or foregoing crop, slurry fertilization,
fertilization in reserve by some of combined fertilizers
NPK), eventually a user can specify also usual nitrogen
content in these fertilizers

During the data entry in form by a user, there are displa-
yed in right inferior part of form the running results and
user has a possibility to monitor even the influence of indi-
vidual factors on resulting nitrogen rate.

After ending of data entry process and their ,,sending™
there is displayed a resulting table with proposal of nitro-
gen fertilization for selected crop in the most suitable rates
of nitrogen fertilizers and in more variants. The resulting
relation of expert system is shown in table 2.

In case of ,,overfertilization* of a plot there is displayed a
negative number with notice, that it isn’t necessary to fer-
tilize by nitrogen. In analogous case, but in vulnerable regi-
on, there is shown also a warning, that can be exceeded the
fertilization limit. A user can modify the data relating to
fertilizers arbitrarily, it means, that he can outsort or add a
fertilizer, which isn’t in the list or regulate its price, eventu-
ally change additionally data entry in form, then print the
resulting form and store it to further processing in the futu-
re. All nitrogen fertilizers mentioned in the programme data-
base are available in the Czech Republic, they have a brief
characteristics and they are written in the fertilizer register
of the Central Institute for Supervising and Testing in Ag-
riculture. There is also available the reference to the websi-
te of this institute, where a user can generate the exact
wording on label of required fertilizer.
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Tab. 2 Navrh hnojeni pro plodinu PSenice ozima

Pozadavek hnojeni N pro vynos 6 t/ha je davka: 139 kg/hal
Po zohlednéni parametrti pozemku a predchozich operaci je davka sniZena o: 64 kg/ha
Rozdil potfebny k dohnojeni pro pozadovany vynos plodiny je: 75 kg/ha
D Néazev Obsah | Obsah Cena Diavka | Davka | Davka [ Cena | Davka | Davka
hnojiva N S hnojiva N S aplikace ¢ 1 ¢.2
K¢/t kg/ha | kg/ha | kg/ha K¢/ha kg/ha | kg/ha
1000003 [ DAM 390 | 39% 0% 5913 192 75 0 1135 96 96
2001771 | Entec 26 26 % 13% | 12400 288 75 37 3571 101 187
2001223 | UreaStabil | 46 % 0% 8700 163 75 0 1418 163
Tab. 2 Suggestion of fertilization for the crop Winter wheat
Requirement for N fertilization at yield of 6 t/ha is the rate: 139 kg/hal
After taking into account of plot parameters and previous operations is the rate reduced by: 64 kg/ha
Difference necessary to additional fertilization for required yield of crop is: 75 kg/ha
Name of N S . Ra?e. of N S Rate | Price of Rate | Rate
ID - content | content | Price | fertilizer | Rate s
fertilizer application | No.1 [ No.2
CZK/t| kg/ha | kg/ha | kg/ha | CZK/ha | kg/ha | kg/ha
1000003 | DAM 390 | 39% 0% 5913 192 75 0 1135 96 96
2001771 | Entec 26 26 % 13% | 12400 288 75 37 3571 101 187
2001223 | UreaStabil | 46 % 0% 8700 163 75 0 1418 163

Vysledky prezentované v ptispévku byly ziskany v ram-
cifeseni vyzkumného zameéru MZE0002703102 Vyzkum efek-
tivniho vyuziti technologickych systémi pro setrvalé hos-
podateni a vyuzivani piirodnich zdroji ve specifickych pod-
minkach ¢eského zemedelstvi.

Kontakt / Contact
Ing. Zdenék Abrham, CSc.

The Programme ,,Nitrogen Fertilization* is by its elabora-
tion an unique and incomparable programme destined for
free utilization on internet both for common production
conditions and for utilization in vulnerable regions.

The results presented in this contribution have been
obtained within the solution of research purpose of the
Ministry of Agriculture of the Czech Republic No.
MZE0002703102 , Research of Effective Utilization of Tech-
nological Systems for Steady Husbandry and Utilization of
Natural Resources in Specific Conditions of Czech Agricul-
ture.”
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Nabidka sluzeb odboru

Analyza vybaveni zemédé€lského podniku technikou, vypocet potieby stroji, navrh obnovy strojového parku.

Analyza vyrobniho zaméru zemédélského podniku v rostlinné vyrob¢ a zpracovani podnikové databaze pro
planovani, fizeni a vyhodnoceni rostlinné vyroby

Zpracovani studie na vyhodnoceni energetického vyuziti péstované a odpadni zeméd¢lské biomasy

Kontakt

Ing. Zdenék Abrham, CSec.
Tel.: +420 233022 399,731 615041

e-mail: zdenek.abrham@vuzt.cz
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Odbor ekologie zemédélskych technologickych systémii

Division of Ecology of Agricultural Technological Systems

Vedouci odboru / Head of Division
doc. Ing. Antonin Jelinek, CSc.
Tel.: +420233 022 398
e-mail: antonin.jelinek@vuzt.cz

Naplii ¢innosti

Vyzkum problematik souvisejicich s vlivem zemé&délské
¢innosti na zivotni prostiedi — zatéZ ovzdusi emisemi
amoniaku, sklenikovych plyni, pacht a prachu
Navrhy a ovéfovani novych technologii uplatiiujici

v zemédélstvi prvky nanotechnologii i technologii vhod-
nych pro udrzitelné hospodateni v krajiné

Ovérovani zpusobt vyuziti vhodné zemedélské techni-
ky pro obnovu historické krajiny a zpracovani biologic-
ky rozlozitelnych odpadti ze zemédé€lské cinnosti nebo
udrzby krajiny

Piimé uplatnéni vystupt z feseni jednotlivych proble-
matik pfi tvorbé zakont, nafizeni vlady nebo resortnich
vyhlasek

Poradenska Cinnost pro oblasti znecistovani ovzdusi,
BAT-technik, zpracovani BRO, zlepSeni zeméd¢lské ¢in-
nosti v kulturni krajiné

Autorizovana méfeni emisi plynti a pachu (osvédceni)
Pracovnici odboru jsou Odborné Zptsobilou Osobou
(OZO) v ramci zékona o integrované prevenci (IPPC)
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Scope of Activity

Research of problems relating to the effect of agricultu-
ral activity on the environment — athmospheric burden
by emissions of ammonia, greenhouse gases, odours
and dust

Proposals and verification of new technologies ap
plying in agriculture the element of nanotechnologies
as well technologies suitable for sustainable husband
ry in landscape

Verification of methods serving to an utilization of sui-
table agricultural machinery for renewal of historic coun-
tryside and processing of biologically degradable was-
te originating from agricultural activity, or maintenance
of countryside

Direct application of outputs resulting from solution of
particular problems originated in process of formation
laws, decrees of government or departmental ordinan-
ces

Advisory activity for the spheres of air pollution, Best
Available Technique (BAT), BRO processing and im-
provement of agricultural activity in cultural landscape
Authorized measurement of gas and odour emissions
(certficate)

Employees of division are ,,Competent person‘* (CP) wi-
thin the Act on integrated prevention (IPPC)



Vybrané vysledky vyzkumné ¢innosti odboru v r. 2010

Vyuziti nanotechnologii v zemédélstvi

Selected results of division research activity in 2010

Utilization of Nanotechnologies in Agriculture

Nanotechnologie jsou v poslednim desetileti vyuzivany
stale vice v jednotlivych oblastech narodniho hospodat-
stvi. Vyuziti téchto modernich metod se netyka ani zemeé-
délstvi. Jsou zkouseny rizné metody napt.vyuziti natéru
stén staji oxidem titani¢itym pro zlepseni klimatickych po-
mért ve stajich chovu hospodatskych zvitat, nebo vyuziti
elektrolyticky oSetfené vody pro desinfekci stajovych pro-
stor a sniZzeni spotfeby chemickych ptipravka pti desinfek-
civ dojirnach.

Slouceniny kysliku a chléru maji nejvyssi baktericidni
ucinnost pifi hodnoté pH od 7,0 do 7,6, kde koncentrace
chlornanovych iontd a kyseliny chlorné si je blizka. Vy-
svétluje se to skutecnosti, ze dochazi ke sparovani kyse-
lIych a zésaditych komponent, a ty vytvareji za uvedené
hodnoty pH metastabilni systém, ktery miiZze generovat dalsi
aktivni komponenty, které maji vys$si biocidni ti¢innost nez
kyselina chlorna.

Zvlastni ulohu oxi-chlorovych oxidanti v biologické
ochrané lze zdiraznit skutecnosti, ze zfedéné roztoky
(méné nez 0,1%) chlornanu sodného a kyseliny chlorné
vyznamné zvysSuji svou baktericidni uc¢innost pfi teploté
36°C-37°C. PiipH 7,2-7,3 se dosahuje metastabilniho sta-
vu, ktery sestava z kyseliny chlorné (HCIO) a chlornanu
sodného (NaClO). To dava nejvyssi biocidni efekt, aniz by
dochazelo k vedlejsim u¢inkdm a k mikrobialni rezistenci.

Aby se tedy predeslo rozvoji mikrobialni rezistence, mély
by byt aplikovany chemické biocidni pfipravky
v metastabilnich podminkach.

Roztoky, které maji nejvyssi biocidni i¢innost mezi zna-
mymi chemickymi biocidnimi pfipravky piinizké nebo zad-
né toxicité, jsou elektrochemicky aktivované roztoky, a zv1as-
té neutralni katolyt, produkovany na zafizeni Envirolyte.

Katolyt se vyrabiv zafizeni Envirolyte z nasyceného roz-
toku chloridu sodného zfedéného pitnou vodou.

Vliv KATOLYTu na vybrané parametry mléka

Pti experimentu byl pouzit roztok KATOLY T (vodny roz-
tok NaCl a hydroxylti a hydroxylovych radikalti jako NaOH
aH,0, s hodnotou pH mezi 10— 13) pro fedéni chemického
prostiedku uré¢eného na desinfekci dojirny. V ZD Krasna
Hora byly k dispozici 2 dojirny stejného typu, z nichz se
jedna pouzila jako experimentalni, tj. byla proplachovana
suspenzi KATOLY Tu a pouzivaného chemického prostied-
ku. Podil chemického prostfedku v této suspenzy byl v
definovanych krocich snizovan a pomérné nahrazovan
KATOLY Tem. Druha dojirna byla desinfikovana pouze che-
mickym prostfedkem v doporucené davce 600 g na jedno
Cisténi a slouzila jako referen¢ni. Vyslednym ukazatelem
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In the last decade the nanotechnologies are utilized in-
creasingly in particular spheres of national economy. The-
se modern methods are also utilized in agriculture. There
are tested various methods, for example utilization of stable
wall painting by titanium oxide for the purpose of improve-
ment of climatic relations in livestock stables, or utilization
of water treated by electrolyte for disinfection of stable
space and reduction of consumption of chemical preparati-
ons used at disinfection in parlours.

The oxygen and chlorine compounds have the highest
bactericidal effect at the pH value from 7,0 to 7,6, where
concentrations of hypochlorite ions and hypochlorous acid
are similar. It can be explained by the fact, that it comes to
conjugation of acid and alcalic components and those cre-
ate, under mentioned pH value a metastable system, which
can generate another active components, which have higher
bioxide effectiveness, than hypochlorous acid.

The special role of oxychloride oxidants in biological pro-
tection is emphasized by the fact, that diluted solutions
(less than 0,1%) of sodium hypochlorite and hypochlorous
acid increase significantly their bactericidal effectiveness
at the temperature of 36 °C- 37 °C. At the pH value 7,2-7,3 is
reached metastable state, which consists of hypochlorous
acid (HCIO) and sodium hypochlorite (NaClO). In this way
it is possible to obtain the highest biocide effectiveness
without coming to any side effects and to microbial resistan-
ce.

In order to precede an expansion of microbial resistance,
it should be applied chemical biocide preparations
in metastable conditions.

To the solutions, which have the highest bioxide effecti-
veness among known chemical bioxide preparations under
low or zero toxicity, belong electrochemically activated so-
lutions and especially neutral catholyte produced in appa-
ratus of Envirolyte.

Catholyte is produced in this apparatus from saturated
solution of sodium chloride diluted by potable water.

Effect of CATHOLYTE on selected parameters of milk

At the experiment there was used the solution of CA-
THOLYTE (water solution of NaCl, hydroxyls and hydroxyl
radicals as NaOH and H,O, with pH value between 10— 13)
for dilution of chemical agent destined for disinfection of
parlour. In agricultural cooperative Krasna Hora there were
available 2 parlours of the same type. One of them was
used as an experimental parlour, it means, that it was rinsed
by suspension of CATHOLYTE and used chemical agent.
Share of chemical agent in this suspension was reduced in



porovnani obou zptisobt oSetfovani byly mikrobiologické
vlastnosti skladovaného mléka:

CPM = celkovy pocet mikroorganizmil v Iml mléka (v 103),
PCB = pocet coli bacter v 1 ml mléka (102) a

PSB =pocet somatickych bunék v 1 ml (103).

Vzorky mléka byly odebirany cca 1x tydné s piisluSnych
zasobnikd, které navazovali na referen¢ni a experimentalni
dojirnu. Odebrané vzorky mléka byly uskladnény v lednici
a pak posilany na analyzu do Centralni laboratoie Chova-
telského svazu do Bustéhradu. Ziskané vysledky analyzy
byly vyuZity pro fizeni experimentu. Zakladni charakteristi-
ka pokusu vychazela ze stanoveni 14dennich period, na
jejichz zacatku vzdy doslo ke snizeni podilu chemického
ptipravku o 50g na jedno pouziti. Za 3 — 4 dny byl odebran
vzorek mléka a poslan do laboratote. Cilem bylo eliminovat
pfipadné negativni ptisobeni poklesu davky chemického
prostiedku pfi osetfovani dojirny. Dalsi odbér za tyden mél
za cil zjistit, zda nedochazi k mnozeni mikroorganizmt v
experimentalni dojirné. V pokuse se zac¢inalo od snizeni
podilu chemického piipravku v Cistici suspenzi na 66 %
(snizeni ze 600 g na 400 g), které bylo v ZD Krasna Hora
bézné pied pokusem pouzivano.

Z tabulky 1 je patrné, ze mléko z experimentalni dojirny
obsahovalo vzdy nizs§i obsah mikroorganizmii — parametr
CPM i pti déavce 150 g=25 % doporucované davky (perio-
da P5). Byl zaznamenan také nizsi obsah coli bacter (CB) v
pfevazném poctu period. Naproti tomu obsah somatickych
bun¢k (PSB) v mléce ptevazoval v 5 z 9 period. Tento para
metr spise souvisi se stresovym stavem dojnic, nez z G¢in-
nosti procesu oSetfeni dojiren. V periodé P5 (davka 150 g=

Tab. 1 Analyza vzorku mléka
Tab. 1 Analysis of milk samples

vazt

defined steps and proportionally replaced by CATHOLY-
TE. The second parlour was disinfected only by chemical
agent in recommended quantity of 600 g for one cleaning
and serves as a referential parlour. Resulting indicators for
comparison of both treatment methods have been microbi-
ological properties of stored milk:

TNM = total number of microorganisms in 1ml milk (103),
NCB = number of coli bacteria in 1 ml milk (102) and

NSC = number of somatic cells in 1 ml (103).

The milk samples were withdrawed cca 1x for a week from
storage tanks, which were connected with referential and
experimental parlours. The withdrawed samples of milk were
stored in refrigerator and then sent to analysis in Central
Laboratory of Breeder Union in Bustéhrad. The obtained
results of analysis were utilized for conduct of experiment.
Basic characteristics of experiment went out of determinati-
on of semi-monthly periods, on whose beginning it has
been always reduced the share of chemical preparation by
50g for single use. For 3 — 4 days milk sample was with-
drawed and sent to laboratory. The objective was to elimi-
nate eventual negative action of decrease of chemical agent
dose at parlour treatment. The objective of another sample
taking a week later was to determinate, if it doesn 't come to
multiplication of microorganisms in experimental parlour.
The start of experiment was from decrease of chemical agent
share in cleaning suspension to 66 % (decrease from 600 g
to 400 g), which has been currently used in agricultural
enterprise Krasna Hora before experiment.

From the table 1 is evident, that milk from experimental
parlour contained always lower number of microorganisms

Dojirny
Parlours
Index
Perioda experimentalni referen¢ni
Period experimental referential
CPM PCB PSB CPM PCB PSB CPM PCB PSB
TNM | NCB NSC TNM NCB NSC TNM NCB NSC
0 8,5 19 110,8 9.8 13,8 82 0,872 0,618 0,232
1 8,5 1 152,5 13 117,5 166 0,654 0,009 0,919
2 9,0 0,5 164 11,0 6,5 125 0,818 0,077 1,312
3 174,5 0,5 170,5 22,0 0 167 7,932 - 1,021
4 7,0 0 161,5 7,5 1,0 130,5 0,933 0 1,238
5 10,0 13,0 203 17,0 1 166 0,558 13,0 1,223
6 9,25 0,5 129,3 9,5 0,75 151,3 0,974 0,666 0,855
7 1,0 1,0 131 6 1 174 0,166 1,00 0,753
8 9,0 1,0 141 9,0 0,5 125 1,00 1,50 1,128
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25 %) se zacalo projevovat ve vét$i mife usazovani kalu,
ktery zacal branit pritoku mléka, kdyz parametr CPM byl
relativné nizsi nez v ¢asove sousednich periodach (P4, P6
a P8). Naproti tomu byl zvySen obsah CB pravé v téchto
periodach (P5 a P7).

Na zaklad¢ ziskanych vysledktli byl vysloven nazor, ze
pro spolehlivou funkci oSetfovani dojiren bude zvolena
davka 250 g= 41,6 % doporucené davky chemického pro-
stiedku, dopInéného EUV — KATOLY Tem.

Vysledky prezentované v prispévku byly ziskany v ram-
ci feeni vyzkumného projektu NAZV MZe CR QH92195
Vyuziti vybranych nanotechnologii pro navrhy a ovéteni
nejlepsich dostupnych technik (BAT) v zemé&délské ¢in-
nosti.

Kontakt / Contact

doc. Ing. Antonin Jelinek,CSc.,
Ing. Martin Dédina, PhD.,

Ing. Petra Zabloudilovd,

Ing. Miroslav Ce$piva,

Ing. Barbora Petrackovd

Vermikompostovani

— TNM parameter at dose of 150 g =25 % recommended
dose (period P5). There was also recorded lower number of
coli bacteria (CB) in predominant number of periods. On
the other hand, the number of somatic cells (NSC) in milk
prevailed in five from nine periods. This parameter is rela-
ted rather to stress state of dairy cows, than process effici-

ency of parlour treatment. In period P5 (dose of 150 g =25
%) it has begun the sedimentation of sludge in a larger

extent and this sludge hindered milk flow, while the TNM
parameter was relatively lower, than in near periods (P4, P6
and P8). On the other hand, the CB content increased in
these periods (P5 a P7).

On the basis of obtained results there was expressed an
opinion, that for reliable treatment in parlours would be
chosen the dose 0f 250 g=41,6 % of recommended dose of
chemical agent completed by EUV — CATHOLYTE.

Results presented in this contribution have been obtai-
ned within the research project of National Agency for
Agricultural Research of the Ministry of Agriculture of the
Czech Republic QH92195 ,,Utilization of Selected Nanotech-
nologies for Designs and Testing of Best Available Techni-
ques (BAT) in Agricultural Activity.*

Vermicomposting

Vermikompostovani (z lat. vermis = erv) je povazovano
nékterymi odborniky za nejpokrocilejsi techniku komposto-
vani. Jedna se o proces, pii kterém dochazi za pomoci zizal
(krouzkovcit) k preméné organického materialu na material
podobny humusu nazyvany vermikompost, nékdy téz bio-
humus (obr. 1).

S pojmem vermikompostovani velmi izce souvisi pojem
,.wermikultura®. Jedna se o proces chovu zizal, kdy cilem je
dosahnout bud’to optimalniho, nebo maximalniho nartstu
podtu jedincti. Zizaly jsou bud’to vyuZzivany p¥imo na farmé
pfi vermikompostovani a produkci vermikompostu, kdy je
cilem optimalizovat jejich pocet a zajistit udrzitelnou repro-
dukeci, nebo jsou uréeny k prodeji zdkaznikiim a v tomto
ptipadé jde vzdy o dosaZeni maximalni mozné produkee zi-
zal.

Technologické systémy vermikompostovani

Podobné jako je tomu u bézného kompostovani, existuje
i u vermikompostovani nékolik zakladnich typt technolo-
gickych systémil, které se 1isi technologickym postupem
kompostovani, pficemz kazdy tento zptisob vermikomposto-
vani nabizi jesté nekolik dalSich variant postupt. Vermi-
kompostovani byva vétsinou provadéno velkoprodukéné,
avsak je mozné se setkat s fadou zptisobti vermikomposto-
vani v ,,malém®, napf. zpracovavani kuchynskych zbytkli v
domacim vermikompostéru.
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Vermicomposting (from lat. vermis =worm) is considered
by some experts to be the most advanced composting me-
thod. It is a process, at which by means of earthworms (ring
worms) comes to a transformation of organic matter to a
material similar to humus and called vermicompost, someti-
mes also biohumus (fig.1).

With term ,,vermicomposting* is connected very closely
the term ,,vermiculture®. This is the earthworm rearing pro-
cess aimed at achieving either optimal, or maximal increase
of their number. The earthworms are utilized directly in farm
during the vermicomposting and production of vermicom-
post, when the objective is to optimalize their number and
ensure sustainable reproduction, or they are destined for
sales to customers and in this case it is always necessary
to achieve maximal production of earthworms.

Technological systems of vermicomposting

Similarly as in case of common composting, there are
several basic types of technological systems also in vermi-
composting, which differ each other by technological pro-
cess of composting, whereas each of these systems of ver-
micomposting offers several further variants. Vermicom-
posting is carried out in most cases in a large scale, howe-
ver it is also possible to work with a number of vermicom-
posting methods in a small scale, for example processing of
kitchen stuff in home vermicomposter.
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Obr. 1 Schéma procesu vermikompostovani
Fig. 1 Scheme of vermicomposting process

Zakladni typy technologickych systémil vermikomposto- Basic types of vermicomposting technological systems:
vani:

- vermikompostovani na volném prostranstvi - vermicomposting on open space

- vermikompostovani v nadobach - vermicomposting in vessels

- vermikompostovani ve vermireaktorech - vermicomposting in vermireactors
Vermikompostovani ve vermireaktorech Vermicomposting in vermireactors

Vermireaktor je oznaceni pro zatizeni, které zpracovava Vermireactor is a device, which processes biowaste in
bioodpady v uzavieném prostiedi s vyuzitim ziZal, nejéas- closed space with utilization of earthworms. The most fre-
t&ji s druhem Eisenia fetida. Mezi nejvyznamngjsi vyhody quent species is Eisenia fetida. To the main advantages of
tohoto feSeni patii vyrazné urychleni celého procesu, ome- this solution belong considerable acceleration of the who-
zeni plochy potiebné pro kompostovani, omezeni vlivu po- le process, restriction of area necessary for composting,
vétrnostnich podminek na priibéh procesu, moznost 1épe reduction of weather condition effects on course of pro-

59



vyuzivat piipadné vznikly vyluh a moznost fidit a automa-
tizovat cely provozu.

V soucasnosti existuje celda fada konstrukéniho feSeni
vermireaktord, jejichz spoleénym znakem je schopnost na
zéklad€ monitorovani urcitych fyzikalnich veli¢in zpétno-
vazebné fidit proces vermikompostovani v optimalnich
podminkach. Jedno z mozZnych feSeni je schematicky zna-
zornéno na obr. 2. Charakteristickymi znaky tohoto zptiso-
bu zpracovavani je postup biomasy vertikalnim smérem,
kontinudlni plnéni a odebirani hotového produktu.

1 sita (@ 3,0 mm)
sieves (& 3.0 mm)

2 zvihcovaci tryska
moistening nozzle

3 technologicky otvor
(snimace teploty, vihkosti atp.)
technological opening
(sensors of temperature,
moisture ete.)

Obr. 2 Schéma vermireaktoru
Fig. 2 Scheme of vermireactor

Postup zpracovavanych surovin ve vermireaktoru je zna-
zornén na obr. 3. Do vermireaktoru jsou po zalozeni sub-
stratu se zizalami neustale ptidavany, po otevieni vika, pred-
kompostované suroviny. Hotovy vermikompost je vybiran
ze zasuvky ve spodni ¢asti vermireaktoru. V jeho nejspod-
néjsi ¢asti je umisténa nadrz na tekutou slozku, kterou je
mozné v urcitych ¢asovych intervalech odebirat pomoci
vypoustéciho ventilu.

Konstrukce vermireaktoru je fesena jako samostatné za-
fizeni s tim, Ze jednotliva zafizeni - moduly lze fadit vedle
sebe bez technologické provazanosti. Ve viku vermireakto-
ru jsou dva technologické otvory, které jsou vyuzivany pro
udrzeni vhodné vlhkosti prostiedi pomoci zvlh¢ovaciho
zafizeni a druhy pro méfici sondy rtiznych pfistroju (napf.
teplota, vlhkost, obsah vzdusného kysliku).

cess, possibility to utilize better an eventually developed
extract and possibility to control and automatize the whole
operation.

At the present time there are many structural designs of
vermireactors, whose common attribute is ability to control
a vermicomposting process with feedback under the opti-
mal conditions on the basis of monitoring of certain phys-
ical values. One of the possible solutions is illustrated sche-
matically on fig.2. Characteristic attributes of this proces-
sing method are biomass movement in the vertical directi-
on, continual filling and withdrawal of finished product

4 snimac teploty

temperature sensor

5 sita (@ 1,0 mm)

sieves (& 1.0 mm)

6 zasobnik na vermikompost

vermicompost storage bin

7 zasobnik na tekutou sloZzku

liquid component storage bin

& wwpoustéci ventil
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discharge valve

Movements of processed materials in vermireactor are
shown on fig. 3. After the loading of substrate with ear-
thworms and opening of cover, the precomposted materi-
als are added continuously into vermireactor. The comple-
te vermicompost is withdrawed from drawer in lower part of
vermireactor. In its lowest part there is placed liquid com-
ponent storage bin, which can be discharged in certain
time intervals by means of discharge valve.

Construction of vermireactor is designed as separate
apparatus, in which individual mechanisms — modules —
can be connected side-by-side without any technological
cohesion. In cover of vermireactor there are two technolo-
gical openings, of which the first is utilized for maintenance
of suitable ambient moisture by means of moistening equip-
ment and the second is destined for measuring probes of
various values (for example temperature, moisture, content
ofair oxygen).
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Obr. 3 Kompostovaci cyklus
Fig. 3 Composting cycle

Jako velice perspektivni technologie pro systémy vel-
koprodukéniho vermikompostovani jsou obfi ,,pratokoveé
vermireaktory, ve kterych zpracovavany bioodpad ,,proté-
ka* od shora dolti. Suroviny jsou pfidavany shora pomoci
modifikovaného rozmetadla nebo mobilniho portalu a ze
spodni ¢asti zatizeni je po otevieni hydraulicky ovladané
zéklopky pomoci mechanického zatfizeni vybiran hotovy
vermikompost, ktery propadl sitem. VSechny operace jsou
fizeny automaticky na zaklad¢ monitorovani celého proce-
su.

Vermikompost ziskany s pomoci zZizal je povazovan za
nejucinnéjsi organické hnojivo s obsahem az 17 % humi-
novych kyselin v susin€. M4 vSak fadu dalSich vyuziti - Ize
ho pouzivat jako adsorbent k imobilizaci tézkych kovii
v pudé¢ nebo za ucelem rozkladu organickych polutantd,
ovétuje se pouziti vermifiltrace k odstranéni znecisténi pro-
sttedi pfi produkcei kejdy apod.

I v Ceské republice si vermikompostovani pomalu na-
chézi své misto. Lze konstatovat, Ze postupn¢ vzrista sna-
ha univerzitnich a védeckych pracovnikt rozsitit poznatky
o tomto systému kompostovani a dostat tim vermikomposto-
vani, které predstavuje vhodnou technologii slouzici
k pfemén¢ organicky rozlozitelnych odpadt na hodnotny
material, do povédomi §irsi vefejnosti.

Vysledky prezentované v ptispévku byly ziskany v ram-
ci fedeni vyzkumného projektu NAZV MZe CR QI91C199
Optimalizace technologie faremniho vermikompostovani.

Kontakt / Contact
Ing. Petr Pliva, CSc.,
Zdenék Cejka,

Ing. Stanislav Laurik,
Ing. Amitava Roy
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Very advanced technologies for systems of large-scale
production vermicomposting represent the giant ,throu-
gh-flow* vermireactors, in which the processed biowaste
,.flows through* from top to bottom. Raw materials are ad-
ded from top by means of modificated spreader or mobile
portal and from the bottom part of apparatus is withdrawed,
after opening of hydraulically operated safety valve by
means of mechanical device the complete vermicompost,
which has fallen through the sieve. All operations are con-
trolled automatically on the basis of monitoring of the who-
le process.

Vermicompost obtained by means of earthworms is con-
sidered for the most effective organic fertilizer with con-
tent up to 17 % humic acids in dry matter. However, it has
also many other kinds of utilization — it can be used as
adsorbent to immobilization of heavy metals in soil, or for
the purpose of organic pollutant decomposition. There is
tested the use of vermifiltration to the remove of environ-
mental contamination at slurry production etc.

Also in the Czech Republic the vermicomposting finds
slowly its position. It is possible to state, that it increases
an endeavour of university experts and scientific workers
to disseminate the findings related to this composting sys-
tem and the vermicomposting, which represents suitable
technology serving to transformation of organic degradable
waste to valuable material, gets into awarness of general
public.

Results presented in this contribution have been obtai-
ned within the research project of National Agency for
Agricultural Research of the Ministry of Agriculture of the
Czech Republic QI91C199 ,,Optimalization of Vermicom-
posting Technology on Farms.*



Nabidka sluzeb odboru
Mikrobiologicka laborator

- Hodnoceni u¢innosti hygienizace biotechnologickych, termalnich a chemickych procestt pomoci stanoveni indika-
torovych mikroorganismii v upravenych bioodpadech, kalech z ¢istiren odpadnich vod, digestatech a kompostech

- Mikrobiologické analyzy zemin, kalti, bioodpadd, krmiv a surovin uréenych k jejich vyrobé

- Mikrobiologicky rozbor vod

- Stanoveni mikrobidlni kontaminace ploch a provozniho zafizeni

- Mikrobiologické vySetieni ovzdusi

Jednotliva stanoveni

- Stanoveni celkového poétu mikroorganismi

- Stanoveni kultivovatelnych mikroorganismui pti 22 °C a 36 °C

- Prilkaz a stanoveni poctu bakterii ¢eledi Enterobacteriaceae

- Stanoveni termotolerantnich koliformnich bakterii a Escherichia coli
- Stanoveni intestinalnich enterokoku

- Prikaz bakterii rodu Salmonella

- Stanoveni poctu kvasinek a plisni

Kontakt
Ing. Barbora Petrackova
Tel.: +420233 022487
e-mail: barbora.petrackova@vuzt.cz

Agrolaborator

- Stanoveni suSiny, vlhkosti

- Stanoveni obsahu celkového dusiku (analyzou podle Kjeldahla pomoci systému Kjeltec)
- Stanoveni pH

- Stanoveni obsahu popela, spalitelnych latek, spalitelného uhliku

- Sitové analyza

- Stanoveni spalného tepla energetickych rostlin

- Stanoveni obsahu tukt extrakei

- Fyzikélni vlastnosti pudy (Kopeckého valecky)

- Zrnitostni rozbor ptid (uréeni typu pudy)

- Stanoveni mérné hmotnosti pid (pyknometricky)

Kontakt
Dana Tomanova
Tel.: +420233 022 535
dana.tomanova@vuzt.cz
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Autorizované méieni emisi amoniaku a dalSich plynu ze zemédélské ¢innosti

Co nabizime?

Autorizované méfeni emisi amoniaku ve smyslu zdkona ¢. 86/2002 Sb. v platném znéni, natizeni vlady ¢. 615/2006 Sb. a
vyhlasky €. 356/2002 Sb. v platném znéni pomoci Spic¢kového plynového analyzatoru Innova 1312. Soucasné lze méfit az ze
6 odbérovych mist.

Pro¢ méreni od nas?

- Nejvétsi zkugenost v CR s méfenim emisi zatéZovych
plynil ze zeméd¢€lské innosti.

- Spitkova méfici aparatura obsluhovana tymem zku-
Senych odbornikti, komplexni zpracovani naméte-
nych vysledk.

- Dlouhodoba mezinarodni spoluprace s obdobnymi
$pickovymi pracovisti v Evropé.

- Vysledky nasich méteni byly a jsou pouzivany pfi
tvorbé legislativy CR v souladu s pozadavky EU.

- Nazékladé vysledkd métfeni navrhneme opatieni
pro snizeni emisi amoniaku, vyhovujici pozadav-
kiim na Spravnou zemédélskou praxi a Zadosti o
integrované povoleni provozu
(IPPC — zékon €. 76/2002 Sb. v platném znéni).

Kontakt
Ing. Miroslav Ce3piva
tel.: +420-233 022 496
e-mail: miroslav.cespiva@vuzt.cz

Ing. Petra Zabloudilova

tel.: +420-233 022 496
e-mail: petra.zabloudilova@vuzt.cz
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Odbor vnéjsich a vnitinich sluzeb

Division of External and Internal Services

Vedouci odboru / Head of Division
Mgr. Vojtéch Smejkal
Tel.: +420233 022 490
e-mail: vojtech.smejkal@vuzt.cz

Napli ¢innosti Scope of Activity

- Ekonomické a provozni sluzby - Economic and internal services

- Personalni agenda - Personal agenda

- Dokumentarni a p¥ekladatelské sluzby, knihovna, infor- - Documentary and translation services, library, informa-
mace tion

- Reprografické sluzby - Reprographic services

- Edi¢ni ¢innost ustavu - Editorial work of institute

- Sprava pocitatové sité a informaci - Administration of computer network and information

- Zpracovani elektronickych statistickych vykazd védy - Processing of electronic statistical statements of science
a vyzkumu—CEZ, RIV and research— CEZ, RIV

Nabidka sluZeb odboru

Reprografické prace
- vazani a kone¢né zpracovani knih a dalsich tiskovin
- kopirovaci prace.
Kontakt
Ing. Jif'i Bradna

Tel.:-+420233 022 255

Nabidka publikaci vydanych ve VUZT, v.v.i. v roce 2010

HULA, J., PROCHAZKOVA, B., BADALIKOVA, B., DRYSLOVA, T., HORACEK, J., JAVUREK, M., KOVARICEK, P.,
KROULIK, M., KUMHALA, F.,, SMUTNY, V., TIPPL, M., WINKLER, J. Dopad netradicnich technologii zpracovdni piidy
na pidni prostiedi : Certifikovand metodika vznikla za financni podpory Ministerstva zemédeélstvi CR, je etapou PUV
(Plan uplatneni vysledkii) projektu ¢. 1G57042 ,,Péce o pudu v podminkdch se zvySenymi ndroky na ochranu Zivotniho
prostiedi. Praha : Vyzkumny ustav zemédélské techniky, 2010. 58 s. ISBN 978-80-86884-53-0

JELINEK, A., DEDINA, M., PLIVA, P. Vyroba plastického steliva pro skot :uplatnénd certifikovand metodika. Praha :
Vyzkumny tstav zemedélské techniky, 2010. 55 s. ISBN 978-80-86884-49-3

JEVIC, P., SEDIVA, Z. (Ed.) Stav a nové vyzvy pro smésné a biogenni pohonné hmoty : 9. mezindrodni semindr, konany
23.3.2010 jako odborna doprovodna akce 11. mezindrodniho veletrhu zemédelské techniky TECHAGRO 2010, Brno -
vystavisté & Kongresové centrum Brno. Praha : VUZT ve spolupréaci s MZe CR, SVB a CZU v Praze, TF - KTZS, 2010, 131
s. ISBN 978-80-86884-51-6

MIMRA, M., ALTMANN, V., PLIVA, P. Ekonomickd hodnoceni doporucenych postupii pfi zakldddani a obhospodaro-
vani prvkit USES v zemédélské krajiné se zamérenim na trvalé travni porosty . uplatnénd certifikovand metodika. Praha
: Vyzkumny tstav zemédé€lské techniky, 2009. 24 s. ISBN 978-80-86884-47-9

PLIVA, P., LAURIK, S. Metody méFeni teploty kompostu vyuzitelné pro izeni kompostovaciho procesu a archivaci dat
: Uplatnéna certifikovand metodika. Praha : Vyzkumny ustav zeméd¢€lské techniky, 2010. 28 s. ISBN 978-80-86884-56-1
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PLIVA, P.,LAURIK, S., ROY, A. Kompostovdni biomasy v misté jejiho vzniku. Metodicky postup. Praha : Vyzkumny ustav
zemedelske techniky, 2010, 24 s. Dostupny z WWW: http://212.71.135.254/vuzt/metodiky/pliva2011.pdf?menuid=682

ROY, A., LAURIK, S., PLIVA, P. Vyroba kompostii s riiznou objemovou hmotnosti. Metodika vznikla za finanéni podpory
MZe CR a je vystupem feseni vyzkumného projektu NAZV &. QH82191 ,,Optimalizace davkovani a zapraveni organické
hmoty do pudy s cilem omezit povrchovy odtok vody pfi intenzivnich destovych srazkach®. Praha : Vyzkumny ustav
zemé&délské techniky, 2010. 21 s. Dostupna z WWW: http://212.71.135.254/vuzt/metodiky/roy2011.pdf?menuid=683

ZABLOUDILOVA, P., CESPIVA, M., JELINEK, A., KRUML, J. Zdsady provddeni méreni hodnot stdjového mikroklimatu
v chovech kurat na maso podle smernice Rady 2007/43/ES o minimdlnich pravidlech pro ochranu kurat chovanych na
maso. Uplatnéna certifikovand metodika. Praha : Vyzkumny ustav zeméd¢€lské techniky, 2010. 28 s. ISBN 978-80-86884-55-4

ZEMANEK, P, BURG, P., KOLLAROVA, M., MARESOVA, K., PLIVA, P. Biologicky rozloZitelné odpady a kompostova-
ni. Praha : VUZT, 2010, &. 1, 113 5. ISBN 978-80-86884-52-3

Zprava o ¢innosti 2010 VUZT, v.v.i. Praha. Annual report 2010, RIAEng, p.r.i. Prague. 1. vyd. Praha : VUZT, 2011. 84s.
ISBN 978-80-86884-57-8

Kontakt
Jana Hejnicova
Tel.:+420233 022 233
jana.hejnicova@vuzt.cz
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DalSi ¢innost

Additional Activity

Dalsi Cinnost je provadéna na zakladé pozadavkul pfi-
slusnych organizacnich slozek statu nebo tizemnich samo-
spravnych celkll ve vefejném zajmu a podporovana
z vetejnych prostiedkl. Predmétem dalsi ¢innosti je Cin-
nost navazujici na hlavni ¢innost v oborech zemédélska
technika, technologie, energetika a vystavba a v hrani¢nich
védnich oborech zivé a nezivé prirody k témto oborim se
vazajicich, zahrnujici dalsi aktivity:

- poradenstvi v oblasti zeméd¢lské vyroby,

- poradenstvi v oblasti energetiky,

- testovani, méfeni, analyzy a kontroly,

- poradani odbornych kurzi, Skoleni a jinych vzdélava-
cich akci v¢etné lektorské ¢innosti,

- vydavatelské a nakladatelské ¢innosti,

- vazani, kone¢né zpracovani knih a dalsich tiskovin,

- autorizované méfeni emisi,

- méfeni pacht,

- vybérova Setfeni

- soudn¢ znalecka ¢innost v oborech stavebnictvi, stroji
renstvi a zemédelstvi — agrotechnické a zootechnické
pozadavky na zemédélska zatizeni.

Rozsah dalsi ¢innosti je rocné stanoven maximalné do
vyse 40 % financnich vynost z hlavni ¢innosti.

Vyzkumny tstav zemédélské techniky, v.v.i. fesil v roce
2010 celkem 7 zakazek dalsi ¢innosti, tj. Cinnosti na zakladé
zadosti organt statni spravy:

Zakazky pro MZe

- A/1/10 - Vyuziti biomasy z trvalych travnich porosti a
z udrzby krajiny

- A/2/10 - Technologie péstovani brambor — nové postu-
py Setrné k zivotnimu prostiedi

- A/3/10 - Zpracovani podkladii do materialu Strategie fi-
nancovani implementace smérnice Rady 91/676/EHS (ni-
tratova smeérnice)

- A/4/10— Vyhodnoceni $etfeni v zemédé€lskych podnicich
z pohledu velikosti a rovné skladovacich kapacit
na statkova hnojiva, které je zaméfeno na zjistovani sta-
vu staji pro chov hospodaiskych zvitat, jejich technické-
ho stavu, doby vyuziti objektu, Groven investi¢nich na-
kladi na udrzbu a rekonstrukei.

- Rozhodnuti ¢. 4/2010-8012Ur o poskytnuti dotace
v ramci dota¢niho programu 9.F. podpora poradenstvi
v zem&dé€lstvi

- A/6/10 —Mgéfeni pachovych emisi za pouziti olfaktomet-
rie na vybranych zemédélskych podnicich pouzivajicich
nejrozsitengjsi chovatelské technologie s ohledem na roc-
ni obdobi a Groven pouzivané technologie.

- A/7/10 — Certifikace udrzitelnosti a Gspory sklenikovych
plynti pfi energetickém vyuzZiti biomasy se zietelem na
kriteria udrzitelnosti
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The additional activity is carried out on the basis of re-
quirements of competent state bodies or municipalities in
public interest and supported from public funds. The sub-
ject of additional activity is connected with main activity in
the spheres of agricultural engineering, technology, ener-
gy industry, building and in boundary science disciplines
of animated and lifeless nature which are related to these
branches. They include the following activities:

- advisory service in area of agriculture production,

- advisory service in area of energy industry,

- testing, measurements, analysis and controls,

- organization of special courses, trainings and other edu-
cational events including tutor activities,

- editorial and publishing activities,

- bookbinding and final elaboration of books and other
printed matters,

- authorized emission testing,

- measurement of odours,

- survey sampling,

- activity of authorized experts in branches of building,

engineering and agriculture — agrotechnical and zootech-

nical requirements for agricultural equipment.

The extent of additional activity is determined max. up to
40 % of financial earnings from main activities. Research
Institute of Agricultural Engineering, p.r.i. solved in 2010
totally 7 work contracts falling in additional activity, it me-
ans activity carried out on the basis of demands of state
administration bodies

Contract Work for Ministry of Agriculture

- A/1/10 - Utilization of biomass from permanent grass
stands and landscaping.

- A/2/10- Technology of potato growing — new environ-
mentally friendly methods.

- A/3/10- Elaboration of data for document ,,Strategy of
Funding at Implementation of Council Directive 91/676/
EEC (nitrate directive).

- A/4/10 — Evaluation of survey in agricultural enterprises
in light of size and level of storage capacity for farmyard
manures aimed at determination of livestock stable state,
time period of object utilization, level of investment costs
for maintenance and reconstruction.

- Decision No. 4/2010-8012Ur on granting of subsidy wit-
hin the subsidy programme 9.F. ,,Support of Consultan-
cy in Agriculture®.

- A/6/10 — Measurements of odour emissions at using of
olfactometry in selected agricultural enterprises using
the most widespread breeder technologies in relation to
season and level of used technology.

- A/7/10 — Certification of sustainability and reduction of
greenhouse gases at energetic utilization of biomass in
consideration of sustainability criteria.
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Jina ¢innost

Other Activity

Jina ¢innost je ¢innost hospodaiska, provadéna za uce-
lem dosaZeni zisku za podminek stanovenych § 21 odst. 3
zakona ¢. 341/2005 Sb. a na zakladé zivnostenskych oprav-
néni nebo jinych podnikatelskych opravnéni. Pokud by na
konci u€etniho obdobi vysledkem hospodateni v jiné ¢in-
nosti byla ztrata, VUZT, v.v.i. by byl povinen takovou &in-
nost neprodlené ukoncit. Jedna se o ¢innosti:

- opravy pracovnich strojd,

- poskytovani sluzeb pro zeméd¢lstvi a zahradnictvi,

- vydavatelské a nakladatelské ¢innosti,

- vazani a kone¢né zpracovani knih a dalsich tiskovin,

- specializovany maloobchod a maloobchod se smiSenym
zbozim,

- kopirovaci prace,

- vyzkum a vyvoj v oblasti pfirodnich a technickych véd,

- testovani, méfeni, analyzy a kontroly,

- poradani odbornych kurzi, Skoleni a jinych vzdélava-
cich akci v¢etné lektorské ¢innosti,

- poradenstvi v oblasti zeméd¢lské vyroby,

- poradenstvi v oblasti energetiky,

- prondjem nemovitosti, byt a nebytovych prostor (ved-
le pronajmu nejsou pronajimatelem poskytovany jiné nez
zakladni sluzby zajistujici fadny provoz nemovitosti, byt
a nebytovych prostor),

- autorizované méteni emisi (dle rozhodnuti Ministerstva
zivotniho prostiedi ¢.j. 20/740/05/H1 ze dne 23.2.2005,

- soudné znalecka Cinnost v oborech stavebnictvi, stroji-
renstvi a zemédelstvi — agrotechnické a zootechnické po-
zadavky na zeméd¢lska zatizeni (dle seznamu tstavti kva-
lifikovanych pro znaleckou ¢innost Ministerstva spra-
vedlnosti ¢.j. 68/90-org. ze dne 9.3.1990).

Rozsah jiné Cinnosti je ro¢né stanoven maximalné do vyse
40 % finan¢nich vynost z hlavni ¢innosti.
Zakazky jiné ¢innosti

Vyzkumny ustav zemé&délské techniky, v.v.i. fesil v roce
2010 celkem 22 zakazek jiné ¢innosti, tj. ¢innosti provadéné
za ucelem dosazeni zisku. Jedna se o chemické a mikrobio-
logické rozbory provadéné pribézné pro cizi fyzické i prav-
nické osoby, autorizované meéfeni emisi amoniaku
v zemedé€lskych objektech, méfeni traktort, prace pro Roz-
vojovou agenturu MZV CR, studie, standardni vng&jsi sluz-
by VUZT, v.v.i., technické expertizy a dalsi zakazky.
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For other activity is considered such an economic activi-
ty, which is carried out for the purpose of a profit achieve-
ment under conditions determined by § 21 par.3 of Act No.
341/2005 Coll. and on the basis of trade licences or other
entrepreneurial permissions. In case, that the result of in-
come operations in other activity at the end of accounting
period would be a loss, then the RIAE, p.r.i. is obliged to
terminate such activity without delay. There are the fol-
lowing activities:

- repairs of work machines,

- provision of services for agriculture and garden centres,

- editorial and publishing services,

- bookbinding and final elaboration of books and other
printed matters,

- specialized retail trade and retail trade with general merch-
andise,

- copying work,

- research and development in areas of natural and techni-
cal sciences,

- testing, measurements, analysis and controls,

- organization of special courses, trainings and other edu-
cational events incl. tutor activity,

- consultancy in area of agricultural production,

- consultancy in area of energy industry,

- leasing of immovables, flats and non-residential premi-
ses (besides leasing there are not provided by a lessor
other, than basic services ensuring proper operation of
immovables, flats and non-residential premises),

- authorized measurement of emissions (according to the
decision of the Ministry of Environment ref. number 20/
740/05/H1 0£23.2.2005,

- activity of authorized experts in branches of building,
engineering and agriculture — agrotechnical and zootech-
nical requirements for agricultural equipment (according
to the List of institutes qualified for expert activity of the
Ministry of Justice, ref. number 68/90-org. 0£9.3.1990).

The extent of other activity is determined annually max.
up to 40 % of financial earnings from main activity.

Contracts falling into other activity

Research Institute of Agricultural Engineering, p.r.i. has
solved in 2010 totally 22 of other activity contracts, it me-
ans activity carried out for the purpose of profit achieve-
ment. There are chemical and microbiological analyses rea-
lized continuously for foreign physical and legal entities,
authorized measurements af ammonia emissions
in agricultural objects, studies, standard external services
ofthe RIAE, p.r.i., technical expertises and other contracts.



Spoluprace se zahrani¢im

International Cooperation

Zastupci VUZT ,v.v.i. jsou &leny t&chto organizaci: Euro-
pean Association for Potato Research (EAPR), ESSC (Eu-
ropean Society for Soil Conservation), ISTRO (Internatio-
nal Soil and Tillage Research Organisation),

VUZT,v.v.i. je aktivnim &lenem sdruzeni ENGAGE (sdru-
zeni evropskych institutti zemédélské techniky). Toto sdru-
zeni je za¢lenéno do EurAgEngu jako regionalni asociace
zemé&dglskych inzenyrt pro Evropu v ramci CIGR. Ustav je
inadale ¢lenem sdruzeni instituti zemédélské techniky sted-
ni a vychodni Evropy (CEEAgEng).

Zastupce ustavu (Ing. M. Dédina, Ph.D.) je ¢lenem dvou
pracovnich skupin: Technical Working Group for Intensive
Livestock Farming (zabezpeceni IPPC) — ¢esky zastupce za
resort zemé&d&lstvi pod gesci MZP CR; Technical Working
Group for Ammonia Abatement in the frame of UNC (zajis$-
téni aplikace a principu Gotoborgského protokolu - CLTRP-
zabezpedeni IPPC) — &esky zastupce za MZe CR pod gesci
MZP CR.

Mezinarodni projekty

Project EU no. 019884 European Biogas Initiative to impro-
ve the yield of agricultural biogas plants - Evropska bioply-
nova iniciativa pro zlepseni efektivnosti zemédélskych bio-
plynovych stanic (EU-AGRO-BIOGAS)

Prezentace vysledkii na konferencich

Hlavni diraz v mezinarodni spolupraci Vyzkumného
ustavu zemédélské techniky, v.v.i. se klade na prezentaci
vysledkd vyzkumu na mezindrodnich konferencich a semi-
nafich, na nichz vyzkumni pracovnici VUZT, v.v.i. pfednesli
referaty a ptedstavili postery:

- mezinarodni konference ,,Energia versus polnohospo-
darska biomasa —moznosti a priklady* 17.-18.3.2010
Technicky a skuSobny ustav podohospodarsky
Rovinka - Slovensko

- mezinarodni konference ,,Environmentalne techniky a
ich vyuzivanie v zhodnocovani odpadov* 4.-5.5.2010
Banska Bystrica - Slovensko

- mezinarodni védecko-technicka konference ,, TECHNO
FORUM 2010 13.-14.5.2010 Velky Meder - Slovensko

- 7.mezinarodni védecko-technicka konference —,,Ener-
goobespecenije i energosberezenije v selskom chozjaj-
tve*“ 18.-19.5.2010 GNU VIESCH, Moskva - Rusko

- odborny seminat OPOLAGRA 2010. 11.6.2010 Opole -
Polsko

- mezinarodni konference ,,Technika ochrany prostredia
TOP 2010%15.-17.6.2010 Casta-Papierni¢ka - Slovensko

- seminaf pracovni skupiny CTF (Controlled Traffic Far-
ming) - Europe a ISTRO Controlled Traffic Farming.
17.8.2010 Research Station ART Téniken - Svycarsko
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The RIAE, p.r.i. representatives are members of the fol-
lowing organizations: European Association for Potato
Research (EAPR), ESSC (European Society for Soil Con-
servation), ISTRO (International Soil and Tillage Research
Organisation).

The RIAE, p.r.i. is an active member of the ENGAGE
(Association of European Institutes of Agricultural Engi-
neering). This association is included into EurAgEng as a
regional association of agricultural graduates for Europe
within the CIGR. Our institute is also a member of Associa-
tion of Agricultural Engineering Institutes of Central and
Eastern Europe (CEEAgEng).

The representative of institute (Ing. M. Dé&dina, Ph.D.)
is a member of two working groups: Technical Working
Group for Intensive Livestock Farming (IPPC sphere) —
Czech representative for branch of agriculture under gesti-
on of the Ministry of Environment of the Czech Republic;
Technical Working Group for Ammonia Abatement in the
frame of the UNC (ensuring of application and principle of
the Goteborg Protocoll - CLTRP- IPPC sphere) — Czech
representative for the Ministry of Agriculture of the Czech
Republic under gestion of the Ministry of Environment of
the Czech Republic.

International Projects

The EU project No. 019884 European Biogas Initiative to
Improve the Yield of Agricultural Biogas Plants (EU-AGRO-
BIOGAS).

Presentation of Results at Conferences

The Research Institute of Agricultural Engineering, p.r.i.
puts the main emphasis on presentation of research re-
sults at the international conferences and workshops, where
the RIAE, p.r.i. research workers delivered their papers and
exhibited the posters:

- international conference ,,Energia versus Agricultural
Biomass — Possibilities and Examples™ 17.-18.3.2010
Technical and Testing Institute for Agriculture Rovinka
-Slovakia

- international conference ,,Environmental Techniques
and Their Using at Waste Utilization*4.—5.5.2010 Ban-
ska Bystrica - Slovakia

- international scientific-technical conference ,, TECHNO
FORUM 2010 13.-14.5.2010 Velky Meder - Slovakia

- 7th international scientific-technical conference —,,Ener-
goobespecenije i EnergosbereZenije v Selskom Choz-
jajstve 18.-19.5.2010 GNU VIESCH, Moscow -Russia

- scientific workshop OPOLAGRA 2010. 11.6.2010 Opole
- Poland

- international conference ,,Technology for Environmen
tal Protection TOP 2010 15.-17.6.2010 Casta-Papierni&-
ka - Slovakia



- ucast na zasedani fora pro vyzkum technologii pii pé&s-
tovani brambor, na predvadéni a vystavé nové techni-
ky a technologii v raimci odborné a védecké konference,
Potato Europe 2010. 8.-10.9.2010 Bockerode u Hanno-
veru - Némecko

- 16. Internationalen Fachtagung ,,Energetische Nutzung
nachwachsender Rohstoffe”9.9.-10.9.2010 TU Bergaka-
demie Freiberg, Institut fiir Warmetechnik und Thermo-
dynamik - Némecko

- mezinarodni workshop “The future of the quarter indi-
vidual milking” 14.-15.9.2010 Leibnitz-Institut fiir Ag-
rartechnik Potsdam-Bornim - Némecko

- mezinarodni odborny sympo6zium ,,Informa¢né techno-
logie a ich vyuZitie v poddohospodarstve* festival Ag-
rofilm 2010. 29.9.2010 Centrum vyskumu zivo¢isnej vy-
roby Nitra - Slovensko

- mezinarodni konference ,,International mechanical en-
gineering congress and exposition™ 13.-16.10.2010 Van-
couver - Kanada

- mezinarodni odborny sympo6zium ,,Animal Farming and
Environment Infractions in Mediterranean Regions*
27.-30.10.2010 Zadar - Chorvatsko.

Dohody o spolupraci

Dohody o spolupraci byly uzaviena se tfemi slovensky-
mi partnery:

- Vyzkumny ustav travnych porastov a horského
pol 'nohospoddrstva, Banska Bystrica
Spoluprace sméfuje na problematiku péstovani a vyuziti
biomasy pro energetické a surovinové ucely s hlavnim da-
razemna:
- technologie péstovani a sklizné travnich porosti
a alternativni vyuziti produkce z nich pro energetic-
ké ucely,
- vyuziti odpadni biomasy z udrzby krajiny a vefejné
zelenég,
- technologie a ekonomika zpracovani a vyuziti bio-
masy a odpadni biomasy
Forma spoluprace spoéiva pfevazné v ucasti na seminatich
a konferencich, ve vzajemnych informacich o fesenych pro-
jektech, ve spoleénych publikacich. Vysledkem je spoluprace
na vyzkumném projektu APVV-0174-07 Analyza materialo-
vych tokov v manazmente prirodnych zdrojov s zameranim
na vyuzitie pol’nohospodarskej biomasy na energetické
ucely.
- Mechanizacna fakulta SPU Nitra
Obsahem spoluprace je spole¢né méieni chovu ovci
s cilem posoudit technické parametry stdji a chovatelské
podminky ve vybraném zemédélském druzstvu, méteni vzdu-
chotechnickych parametrd staje chovu prasat a posouzeni
technickych moznosti staji chovu ovci pro méteni emisi.
Byla instalovana méfici aparatura pro dlouhodobé sledo-
vani mikroklimatickych parametri ve stajich pro chov pra-
sat a zahajen sbér udaju.
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- workshop of CTF working group (Controlled Traffic Far-
ming) - Europe and ISTRO Controlled Traffic Farming.
17.8.2010 Research Station ART Téniken - Switzerland

- participation in session of Forum for Potato Growing
Technologies, as well in presentation and exhibition of
new machinery and technologies within the scientific-
conference, Potato Europe 2010. 8.-10.9.2010 Bockero
de bei Hannover — Germany

- 16th Internationalen Fachtagung , Energetische Nutzung
Nachwachsender Rohstoffe*9.9.-10.9.2010 TU Bergaka-
demie Freiberg, Institut fiir Warmetechnik und Thermo
dynamik - Germany

- international workshop “The Future of the Quarter In-
dividual Milking” 14.-15.9.2010 Leibnitz-Institut fiir Ag-
rartechnik Potsdam-Bornim - Germany

- international scientific workshop ,,Information Techno-
logies and Their Utilization in Soil Management® festi-
val Agrofilm 2010. 29.9.2010 Centre for Research of Li-
vestock Production Nitra - Slovakia

- international conference ,,International Mechanical En-
gineering Congress and Exposition* 13.-16.10.2010 Van-
couver - Canada

- international scientific workshop ,,Animal Farming and
Environment Infractions in Mediterranean Regions*
27.-30.10.2010 Zadar - Croatia.

Agreements on Cooperation

There were concluded three agreements on cooperation
with partners from Slovak Republic:

- Research Institute of Grasslands and Mountain Ag-
riculture, Banska Bystrica

Cooperation is aimed at growing and utilization of bio-

mass for energy and material purposes with main emphasis
on:

- technologies of growing and harvest of grasslands
and alternative utilization of production of them for
energy purposes,

- utilization of waste biomass obtained from landsca
ping and maintenance of public greenery,

- technology and economy of processing and utiliza
tion of biomass and waste biomass.

Form of cooperation consists largely in participation in
workshops and conferences, in mutual exchange of infor-
mation on running projects and in elaboration of common
publications. The result is a cooperation within the research
project No. APVV-0174-07 ,,Analysis of Material Flows
in Management of Natural Resources Aimed at Utilization
of Agricultural Biomass for Energy Purposes.*

- Faculty of Mechanization of Slovak University of
Agriculture in Nitra
The content of cooperation is common measuring work
in sheep breeding with the aim to consider the technical
parameters of stables and breeder conditions in a selected
agricultural cooperative, measurement o fair conditioning
parameters of pigsty and examination of technical possibi-



- Agrovaria Export-import, spol. s.r.0., Stiirovo — piimé
spoluprace v oblasti aplikovaného vyzkumu, a to pii zpra-
covani biologicky rozlozitelnych odpadid a pfi snizovani
emisi zatéZe amoniakem a sklenikovymi plyny v resortu ze-
meédeélstvi.

Obsahem spoluprace je:

- zajisténi experimentu pii separaci kejdy prasat
a skotu,

- zajiSténi experimentl pii davkovani biotechnologic-
kych ptipravki pii kompostovani BRO do tekutych
hnojiv nebo napajeci vody,

- poradani spole¢nych odbornych seminait
s problematikou vztahu zeméd€lstvi a Zivotniho pro-
stiedi.

Pro spole¢né experimenty zaptjcuje AGROVARIA spol. s r.o.
vlastni technologické celky, VUZT, v.v.i. Praha pak méfici
techniku, vysledky jsou spoleéné prezentovany. Vysled-
kem spoluprace po provoznich zkuSenostech se separato-
rem byla realizovana konstrukéni uprava separatoru.

Dohody o védecko-technické spolupraci

Dohoda o pfimé védecko-technické spolupraci mezi VIE-
SCH Moskva (The All — Russian Research Institute for
Electrification of Agriculture) a VUZT, v.v.i. Praha v oblasti
zeméedélské energetiky.

V souladu se smlouvou mezi VUZZ vv.i. Praha a Usta-
vem ekobiotechnologie a bioenergie Ukrajinské zemedeél-
ské univerzity Kyjev (Institute of Ecobiotechnologies and
Bioenergy, National Agricultural University of Ukraine,
Kiev) byly prace zaméfeny na energeticky usporné tech-
nologie, biokonverzi a alternativni energetiku. Dosazené
vysledky umoznily ziskat dva UA patenty No 82274 a 82275
na vytapéci kotle s automatickym davkovanim standardi-
zovanych paliv a biopaliv. Soucasné byly ziskany dva uzit-
né vzory UA na zpisob ziskavani pelet z biomasy No 34613
a linku pro vyrobu pelet z biomasy No 35096.

Dalsi smlouvy o spolupraci byly uzavieny
s Moldavskem, které je jednou z 8 zemi preferovanych Ces-
kou republikou pfi poskytovani zahrani¢ni pomoci.
Memorandum mezi VUZT, v.v.i.Praha (spolu s VURY, vvi.
Praha a ITSZ CZU Praha) bylo uzavieno se Stdtni zemé-
délskou universitou v Kisinéve v Moldavsku; dalsi memo-
randum s Vyzkumnym iistavem mechanizace a elektrifika-
ce zemédelstvi v Kisinévé se tyka technické pomoci
v oblasti vyzkumu a vyzkumnych projektti, poradenstvi,
moznosti kratkodobych pobytti (dle finan¢nich moznosti i
dlouhodobéjsich), Ph.D. pobytl s podilem na feSeni vy-
zkumnych projektl, vymény publikaci, pfipravy spoleénych
mezinarodnich projektt apod.

Se Severozapadnim vyzkumnym ustavem mechanizace
a elektrifikace zemédélstvi (SZNIIMESH) v Petrohrade¢ je
uzaviena dohoda o zdméru budouci spoluprace.
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lities of sheep breeding stables for measurement of emissi-
ons. There was installed a measuring device for long-term
monitoring of microclimatic parameters in pigsties and
there was launched a data collection.

- Agrovaria Export-Import, limited liability company,
Stiirovo — direct cooperation in the sphere of applied re-
search, mainly at processing of biologically degradable
waste and reduction of ammonia and greenhouse gas emis-
sions in agriculture.

The content of cooperation :

- experiments carried out during the separation of pig
and beef cattle slurry,

- experiments relating to dosage of biotechnological
preparations into the liquid fertilizers or feed water
in process of biologically degradable waste com-
posting,

- organization of joint scientific workshops dealing
with problems of relation between agriculture and
environment.

For common experiments the AGROVARIA, limited liability
company lends its own technological equipment, the RIAE,
p.r.i. measuring device and the outcomes are presented jo-
intly. As the result of mutual cooperation, after operational
experience with separator, was realized constructional mo-
dification of separator.

Agreements on Scientific and Technical Cooperation

Agreement on Direct Scientific and Technical Cooperati-
on between VIESCH Moscow (The All — Russian Research
Institute for Electrification of Agriculture) and RIAE, p.r.i.
Prague in the sphere of energy.

In accordance with contract between the RIAE, p.7i. Pra-
gue and Institute of Ecobiotechnologies and Bioenergy,
National Agricultural University of Ukraine, Kiev) the
work was focused on energy saving technologies, biocon-
version and alternative energetics. The achieved results
enabled to obtain two UA patents No. 82274 and 82275
related to heating boilers equipped by automatic dosage of
standardized fuels and biofuels. At the same time there were
gained two UA utility designs concerning the method of
pellet obtaining from biomass No. 34613 and line for pellet
production from biomass No. 35096.

Another agreements on cooperation have been conclu-
ded with Moldova, which is one of eight countries prefer-
red by the Czech Republic at providing of foreign assistan-
ce.

Memorandum was signed between the RIAE, p.r.i. Pra-
gue (together with Crop Production Institute, p.r.i. Pra-
gue and Institute of Tropical and Subtropical Agriculture
of the Czech University of Agriculture, Prague) and State
University of Agriculture in Kisinev, Moldova; another
memorandum with Research Institute of Mechanization and
Electrification of Agriculture in Kisinév is related to the
technical assistance in the spheres of research and research



Mnohostranna spoluprace

Spoluprace v navaznosti na feseni projektu ALTENER
XVII/4.1030/Z/99-386: Biodiesel Courier International — A
Union-Wide News Network:

Mr. Werner Korbitz, chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria — editor
Mr. Dieter Bockey, assistant director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later-on Berlin, Germany
Mr. Peter Clery, chairman of the British Association for Bi-
ofuels and Oils (BABFO), Spalding, United Kingdom
Mr. Petr Jevic, task leader Biodiesel, Research Institute for
Agricultural Engineering, p.r.i. (VUZT, v.v.i.), Prague, Czech
Republic

Vsechny dohody o spolupraci byly schvaleny Radou
instituce.

Mezinarodni seminare, konference a workshopy

1. fijna 2010 se konal mezindrodni workshop ,,Den nové
techniky — zpracovdni BRO“ v arealu VURV, v.v.i. Praha 6 —
Ruzyné, Drnovska 507, v zasedaci mistnosti, kde byly pted-
neseny tii prednasky, tykajici se zpracovani BRO (J. Vania,
P. Pliva, S. Laurik) a na experimentalni kompostarng VUZT,
v.v.i. kde byly pfedvedeny vsechny dil¢i technickée operace
souvisejici s kompostovanim v pasovych hromadach na
volné plose, véetné monitorovani kompostovaciho proce-
su. Akce probéehla na zadost organizace zajist'ujici vzdéla-
vani v problematice BRO pro pracovniky z Jemenu. Pocet
ucastnikii: 22.

Kontakt/Contact
Ing. Antonin Machadlek, CSc.

vazt
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projects, consultancy, possibilities of short-term stays (ac-
cording to the state of financial means as well long-term
ones), Ph.D. graduant stays with share in solution of re-
search projects, exchange of published materials, prepara-
tion of common international projects etc.

With North-West Research Institute of Mechanization
and Electrification of Agriculture (SZNIIMESH)
in Petersburg was concluded agreement on the purpose of
future cooperation.

Multilateral Cooperation

Cooperation in connection with solution of project
ALTENER XVI1/4.1030/Z/99-386: Biodiesel Courier Inter-
national — A Union-Wide News Network:

Mr. Werner Ko6rbitz, Chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria — editor
Mr. Dieter Bockey, Assistant Director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later-on Berlin, Germany
Mr. Peter Clery, Chairman of the British Association for
Biofuels and Oils (BABFO), Spalding, United Kingdom
Mr. Petr Jevic, Task Leader of Biodiesel, Research Institute
for Agricultural Engineering, p.r.i. (RIAE, p.r.i.), Prague,
Czech Republic

All agreements on cooperation have been approved by
the Council of Institution.

International Workshops and Conferences

On October 1, 2010 there was taken place in the premises
of the RIAE, p.r.i. Prague 6 —Ruzyné, Drnovska 507 the
international workshop ,,Day of New Technology — Pro-
cessing of Biologically Degradable Waste. In the session
room there were delivered three papers related to the pro-
cessing of biologically degradable waste (J. Varia, P. Pliva,
S. Laurik) and in the area of experimental composting plant
belonging to the RIAE, p.r.i there were demonstrated all
particular technical operations related to composting in belt
piles on open space incl. monitoring of composting pro-
cess. This event was arranged on request of an organizati-
on, which ensures the professional training in the problems
of biologically degradable waste for experts from Yemen.
Number of participants: 22.



Poradenstvi

Consultancy

V ramci dota¢niho programu 9.F.i. Odborné konzultace
bylo v roce 2010 poskytnuto celkem 600 odbornych kon-
zultaci a to v téchto hlavnich oblastech

Pudoochrané technologie zpracovani pud, protie-
rozni technologie, moznosti snizeni zhutiiovani ptd,
zlepSeni kvality zpracovani pady.

Hodnoceni ptidnich vlastnosti, vliv technologii na
povrchovy odtok vody.

Doporuéené systémy navigace pro aplikaéni tech-
niku.

Technologie a technika pro péstovani, sklizné a skla-
dovani brambor, moznosti snizeni poskozeni hliz,
konstrukéni upravy sazecich stroja.

Skladovani a poskliziiové osetfovani zrnin, vzdu-
chotechnika, skladovani v CO,, stroje pro poskliz-
nové oSetreni zrna.

Mikroklima ve stéjich skotu, emise, vétrani staji,
solarni ohf'ev, vyuziti termokamer, osvétleni, welfare
telat a dojnic.

Nitratova smérnice, skladovani statkovych hnojiv,
teSeni jimek, kejdové hospodaistvi, separace kejdy.
Modernizace staji a dojiren, katalog staji, mobilni
dojirny, mikroklima ve staji, stfe$ni panely pro ob-
jekty zivoci$né vyroby.

Nové poznatky v dojeni, dojici zafizeni, vyuziti doji-
cich robotu, biotechnologické kontroly, nové nor-
my [SO.

Dojeni krav na pastve, technické moznosti sledova-
ni pohybu krav.

Moznosti Gispory energie a ndklad na farmach ZV,
ekonomika vyroby mléka.

Technologické systémy bioplynovych stanic, vyu-
ziti odpadniho tepla, ipravy bioplynu na kvalitu zem-
niho plynu, emise amoniaku.

Moznosti a ekonomika produkce fytomasy a vyro-
by tuhych tvarovanych biopaliv, emise pfi spalova-
ni, spalovani sena, spalovani zrna, suseni dievni
S$tépky, sefizovani kotld.

Investi¢ni a provozni naklady zeméd€lskych stroja,
moznosti vyuziti normativii, vypocet provoznich
nakladd.

Doporucené stroje a soupravy pro rostlinnou vyro-
bu, spotieba paliva a provozni naklady.
Technologické postupy a ekonomika rostlinné pro-
dukece, klasické plodiny, energetické plodiny, travni
porosty.

Technologie a ekonomika energetického vyuziti bi-
opaliv, biopaliva II. Generace.

Kapalna biopaliva, technologické zatizeni, standar-
dizace, normy.
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Within subsidy programme 9.F.i. ,,Technical consultati-
ons* there was provided in 2010 totally 600 consultations
in the following areas :

Soil protecting technologies used in soil cultivati-
on, technologies with protection effect from erosi-
on, possibilities of reduction of soil compaction, im-
provement of soil cultivation .

Evaluation of soil properties, effect of technologies
on surface outflow of water.

Recommended navigation systems for application
technology.

Technology and technique for growing, harvest and
storage of potatoes, possibilities of tuber damage
reduction, constructional adaptations of planting
machines.

Storage and post-harvest treatment of grain crops,
air conditioning, storage in CO,, machinery for post-
harvest treatment of grain.

Microclimate in cattle stables, emissions, ventilati-
on of stables, solar heating, utilization of thermoca-
meras, lighting, welfare of calves and dairy cows.
Nitrate directive, storage of farmyard manures, de-
sign of reservoirs, slurry farming, slurry separation.
Modernization of stables and parlours, catalogue
of stables, mobile parlours, microclimate in stable,
roof panels for buldings of livestock production.
New findings in milking, milking machines, utilizati-
on of milking robots, biotechnological controls, new
ISO standards.

Milking of cows out at grass, technical possibilities
of monitoring of cow movements.

Possibilities of energy and cost savings on lives-
tock farms, economy of milk production.
Technological systems of biogas plants, utilization
of waste heat, biogas treatment to the quality of
natural gas, amonnia emissions.

Possibilities and economy of phytomass producti-
on and manufacture of solid formed biofuels, com-
bustion emissions, hay combustion, grain combus-
tion, drying of wood chips, boiler adjustment.
Investment and a operational costs of agricultural
machines, possibilities of normative utilization, cal-
culation of operational costs.

Recommended machines and sets for crop produc-
tion, fuel consumption and operational costs.
Technological processes and economy of crop pro-
duction, conventional crops, energetic crops, grass
stands.

Technology and economy of energetic utilization
of biofuels, biofuels of II. generation.



Struktura a moznosti vyuziti poradenskych a expert-
nich internetovych systémi na webu VUZT.
Biologicky rozlozitelné odpady, moznosti komposto-
vani, piipravky k urychleni rozkladu.

Technologie kompostovani biomasy, méteni teplo-
ty kompostu, ekonomika, vyuziti kompostl

v zemé&délstvi, legislativa v kompostafské praxi.
Meéfeni pachii a emisi, moznosti vyuziti biotechno-
logickych pfipravk, technické a métici zatizeni pro
testacni stanice.

Kontakt / Contact
Ing. Zdenék Abrham, CSc.

vazt
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Liquid biofuels, technological facilities, standardi-
zation, standards.

Structure and possibilities of utilization of advisory
and expert internet systems on RIAE website.
Biologically degradable waste, possibilities of com-
posting, preparations accelerating decomposition.
Technology of biomass composting, measurement
of compost temperature, economy, compost utiliza-
tion in agriculture, legislation in agricultural practi-
ce.

Measurements of odours and emissions, possibili-
ties of utilization of biotechnological preparations,
technical and measuring devices for testing stati-
ons.



Vysledky reSeni

Results of Solution

Jimp - Clanek v odborném periodiku / Article in Professi-
onal Periodical

HULA, J., KOVARICEK, P., KROULIK, M. Vsakovani
vody do pidy a povrchovy odtok u Sirokofadkovych plo-
din. [Water Infiltration into the Soil and Surface Water Run-
off in Wide-Row Crops]. Listy cukrovarnické a reparské,
2010, ro¢. 126,¢. 1,.22-26

KOVARICEK, P, MARESOVA, K., HULA, J., KROULIK,
M. Vyuziti hrtibkovani pfi péstovani Sirokotadkovych plo-
din. [Use of Ridge Tillage for Growing of Wide Row Crops].
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Sludge and Paper]. In TECHNOFORUM 2010 - Advances
in Rresearch of Agricultural and Environmental Engine-
ering. Nitra : Scientific Pedagogical Publishing, 2010, s. 15-
19.ISBN 978-80-552-0380-5

ANDERT, D., GERNDTOVA, I, FRYDRYCH, J. Vyuziti
trav pro energetické ucely. [Utilization of Grasses for Ener-
gy Purposes]. In Alternativni zdroje energie 2010 : sbor-
nik z konference 13.-15.7.2010, Kromériz. Praha : Spolec-
nost pro techniku prostfedi, 2010, s. 311-316. ISBN 978-80-
02-02241-1

FRYDRYCH, J.,ANDERT, D., JUCHELKOVA, D., KOVA-
RICEK, P, LOSAK, M. Travy jako alternativni zdroje ener-
gie v podminkach CR. [Grasses as Alternative Sources of
Energy in Conditions of Czech Republic]. In Alternativni
zdroje energie 2010 : sbornik z konference 13.-15.7.2010,
KroméFiz, Justicni akademie. Praha : Spolecnost pro tech-
niku prostfedi, 2010, s. 317-322. ISBN 978-80-02-02241-1
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rovitosti pudy vysokymi davkami kompostu. [Regulation
of Soil Porosity by High Rates of Compost]. In TECHNO-
FORUM 2010 — Pokroky vo vyskume polnohospoddrskej
a environmentdlnej technike. Nitra : Scientific Pedagogi-
cal Publishing, 2010, s. 71-76. ISBN 978-80-552-0380-5

JEVIC, P. Udrzitelnost biopaliv, biopaliva druhé a treti
generace. [Sustainability of Biofuels, Biofuels of Second
and Third Generation]. In BIOENERGIE 2010, Biomasa, bio-
plyn, biopaliva, Sesta vyroéni konference, 8.12.2010. B.ID.
services s.r.0. Praha, s. 1-20

KARA, J. Uvod do problematiky obnovitelnych zdrojti —
Bioplynové stanice. [Introduction to Renewable Ressour-
ce Issues — Biogas Plant]. In Obnovitelné zdroje energie,
23.11.2010 Jamné u Jihlavy. Johann Hochreiter s.r.0., Praha
2010,s.1-15

ROY, A., PLIVA, P. Teplota kompostu — nejjednoduseji
identifikovatelny ukazatel jeho zrani. [Compost Temperatu-
re — The Most Easily Identifiable Indicator of its Maturing].
In TECHNOFORUM 2010 - Advances in Rresearch of Agri-
cultural and Environmental Engineering. Nitra : Scientific
Pedagogical Publishing, 2010, s. 205-211.ISBN 978-80-552-
0380-5

O - Ostatni vysledky — necertifikované metodiky/
Other Results — Non-Certified Methodology

PLIVA, P., LAURIK, S.,ROY, A. Kompostovani biomasy
v misté jejiho vzniku. [Composting of Biomass at it’s Sour-
ce]. Metodicky postup. Praha : Vyzkumny tstav zemédél-
ské techniky, 2010. 24 s. Dostupny z WWW: http://
212.71.135.254/vuzt/metodiky/pliva2011.pdf?menuid=682

ROY,A.,LAURIK, S., PLIVA, P. V¥roba kompostii s riznou
objemovou hmotnosti. [Production of Compost with Diffe-
rent Volume Weight]. Metodika vznikla za finan¢ni podpo-
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VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.
obdrzel Cestné uznani medialnich partnert soutézi Grand
Prix, Techagro a Animal Vetex — ¢asopist vydavatelstvi Profi
Press jako vystavovatel za exponat Zarizeni pro méreni
teplot kompostu (vyrobce: Ing. Tomas Hamsik, CODET
s.r.0., Brno). Techagro 21.3.-25.3.2010, vystavisté¢ Brno. Pre-
zentaci zajistil Petr PLIVA

Antonin JELINEK v soutéZi Cena ministra zem&délstvi
za nejlepsi realizovany vysledek vyzkumu a experimental-
niho vyvoje v roce 2010 ziskal I. cenu Za vyzkum, vyvoj a



ovéreni technologické linky pro vyrobu plastického ste-
liva z kejdy skotu. Vysledkem reSeni je vyrazné zlepseni
welfare chovanych zvirat a zivotniho prostredi na far-
mdch. Cenu za mimofadné vysledky ve vyzkumu a experi-
mentalnim vyvoji mu pfedal Naméstek ministra zemédélstvi
PhDr. Juraj Chmiel, CSc. a ptedseda CZAV Mgr. Jan Lipav-
sky, CSc. u prilezitosti zahajeni 37. ro¢niku vystavy Zemé
zivitelka v Ceskych Bud&jovicich dne 26. srpna 2010
Jiti SOUCEK v soutézi Cena ministra zemédélstvi za nej-
lepsi realizovany vysledek vyzkumu a experimentalniho vy-
voje v roce 2010 ziskal III. cenu Za novy technologicky
postup péstovani, sklizné a energetického vyuziti chras-
tice rakosovité. Vysledek je vyuzivan v podnicich zaméfe-
nych na zemédélskou prvovyrobu a energetické vyuzivani
biomasy. Cenu za mimotadné vysledky ve vyzkumu a expe-
rimentalnim vyvoji mu pfedal Naméstek ministra zemédél-
stvi PhDr. Juraj Chmiel, CSc. a predseda CZAV Mgr. Jan
Lipavsky, CSc. u pfilezitosti zahajeni 37. ro¢niku vystavy
Zemé zivitelka v Ceskych Bud&jovicich dne 26. srpna 2010
VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.
v roce 2010 v soutéZi Zelena energie od Skupiny CEZ ziskal
cenu Vyvoj a ovéreni technologie na vyrobu velkoforma-
tovych briket z fytomasy. Podporu ve vysi 984 000 K¢ pte-
vzal Zdenék ABRHAM a Milan HEROUT 12.5.2010 v Praze

Prezentace na vystavé / Presentation on Exhibition

Prezentace Vyzkumného zaméru Vyzkum efektivniho
vyuziti technologickych systémii pro setrvalé hospodare-
ni a vyuzivani prirodnich zdrojii ve specifickych podmin-
kach ceského zemédeélstvi MZE0002703102 na stanku
Ministerstva zemédélstvi CR. Techagro 21.3.-25.3.2010,
vystavisté Brno. Prezentaci zajistili: Petr HUTLA, Amitava
ROY

Prezentace VUZT, v.v.i. na stanku Ministerstva zemédél-
stvi CR. [Presentation of RIAE, p.r.i. at Stand of Ministry of
Agriculture]. Ziskani Cestného uznani TECHAGRA
za vystaveny exponat Zarizeni pro méreni teploty kom-
postu. TECHAGRO 2010, 11. ro¢nik, 21.-25.3.2010, vysta-
Vi§t& Brno. Prezentaci zajistil: Petr PLIVA
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stvi CR. ZEME ZIVITELKA, 37. ro¢nik, 26.8.-31.8.2010, vy-
stavisté Ceské Bud&jovice. Prezentaci zajistili: Petr HUT-
LA, AmitavaROY
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JEVIC, P., SEDIVA, Z. (Ed.) Stav a nové vyzvy pro smésné
a biogenni pohonné hmoty. [Actual State and New Chal-
lenges for Mixed and Biogenic Fuels]. Shornik prednasek
a odbornych praci k 9. mezindrodnimu seminari, konané-
mu 23.3.2010 jako odborna doprovodnd akce 11. mezi-
narodniho veletrhu zemédelské techniky TECHAGRO
2010, Brno - vystavisté & Kongresové centrum Brno. Pra-
ha : VUZT ve spoluprécis MZe CR, SVB a CZU v Praze, TF
-KTZS,2010,131 5. ISBN 978-80-86884-51-6
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ANDERT, D., FRYDRYCH, J., GERNDTOVA, I. Pouziti
travin pro energetické ucely. Grass utilization for thermal
purposes. In Konference energetika a biomasa 2010 : sbor-
nik abstrakti, proceedings of abstract, 7. blok prezenta-
ci. Praha: Fakulta strojni CVUT v Praze, 2010, s. 28-29

JEVIC, P,HUTLA, P, KRiZEK, J. Peletovana alternativni
paliva ze spalitelnych zbytkti a biomasy. Pelletized Alterna-
tive Fuels from Combustible Residuals and Biomass. In
Konference energetika a biomasa 2010 : sbornik abstrak-
ti, proceedings of abstracts, 2. blok prezentaci. Praha :
Fakulta strojni CVUT v Praze, 2010, s. 5-6

VEGRICHT, J., FABIANOVA, M., SIMON, J., SOCH, M.
Selected Climatic Parameters in Alternative Housing Sys-
tems for Calves. In 11th biennial Mediterranean Symposi-
um on Animal Farming and Environmental Interaction in
Mediterranean Regions [book of abstracts], University of
Zadar, Department of Ecology and Agronomy, 27-29.10.2010,
s.35,Zadar. ISBN 978-953-7237-73-8

Zprava o ¢innosti / Activity Report
Vyroénizprava/ Annual Report

Zprava o cinnosti 2009 VUZT, v.v.i. Praha. Annual Re-
port 2009, RIAE, p.r.i. Prague. 1. vyd. Praha : VUZT, 2010.
67s.ISBN 978-80-86884-54-7

Vyrocni zprava VUZT, v.v.i. 2009. Praha : VUZT, &erven
2010. 105 s. Dostupny z WWW: http://212.71.135.254/vuzt/
vyrocnizpravy/vyrocnizprava2009.pdf?menuid=668

Doktorska disertacni prace / Post - gradual Thesis

MILACEK, P. Analyza viivu technického Feseni napdje-
cich zlabii na prijem vody dojnicemi : doktorska disertac-
ni prace. Jihoteska univerzita v Ceskych Budé&jovicich —
Zemédélska fakulta, 2009, prace obhajena v r.2010. 102 s.

Oponované periodické zpravy (pouze pro vniti'ni potiebu)
Opponented Periodical Reports (for internal use only)

ANDERT, D. Wuziti fytomasy z trvalych travnich po-
rosti a z udrzby krajiny : redakcéné upravend rocni zprd-
va za rok 2010 o pribéhu praci na projektu QI101C246.
Praha: VUZT,2010,Z-2535,41s.

ANDERT, D. Vyvoj kompozitniho fytopaliva na bazi
energetickych plodin :redakcné upravend rocni zprdva
za rok 2010 o pritbéhu praci na projektu SP/3g1/180/07/
1780. Praha : VUZT, 2010, Z—2528, 29 s.

JELINEK, A. Wuziti vybranych nanotechnologii pro
ndvrhy a ovéreni nejlepsich dostupnych technik (BAT)
v zemédelské Cinnosti : redakcéné upravend rocni zprava



za rok 2010 o prubéhu praci na projektu QH92195. Praha
:VUZT, 2010, Z 2532, 14s.

JELINEK, A. Vyzkum zdkladnich environmentdlnich
aspektii v chovech hospodarskych zvirat z hlediska skle-
nikovych plynii, pachu, prachu a hluku, podporujicich
welfare zvirat a tvorbu BAT : redakcne upravena rocni
zprava za rok 2010 o pritbéhu praci na projektu QH72134.
Praha : VUZT, 2010, Z—2533,9s.

KOVARICEK, P. Optimalizace ddavkovani a zapraveni
organické hmoty do pudy s cilem omezit povrchovy odtok
vody pr¥i intenzivnich destovych srazkach : redakcné upra-
vend rocni zprava za rok 2010 o pritbéhu praci na projek-
tu QH82191. Praha : VUZT, 2010, Z 2531, 70ss.

MACHALEK, A. Vyzkum a hodnocent interakci systé-
mu ¢lovék — zvire — robot v chovu dojnic se zamérenim na
zlepseni efektivnosti systéemu a welfare dojnic : redakcéné
upravend rocni zprava za rok 2010 o pribéhu praci na
projektu OH91260. Praha : VUZT, 2010, Z—2530, 47 s.

PASTOREK, Z. akol. Vyzkum efektivniho vyuziti tech-
nologickych systémii pro setrvalé hospodareni a vyuziva-
ni prirodnich zdrojii ve specifickych podminkdch ceske-
ho zemédelstvi : redakcné upravend rocni zprava za rok
2010 o pritbehu praci na zameéru MZE 0002703102. Pra-
ha: VUZT, 2010, Z—2536,247s.

PLIVA, P. Optimalizace vodniho reZimu v krajiné a zvy-
Seni retencni schopnosti krajiny uplatnénim kompostii z
biologicky rozloZitelnych odpadii na orné piidé i trva-
lych travnich porostech : redakcné upravend rocni zpra-
va za rok 2010 o pritbéhu praci na projektu QH81200.
Praha : VUZT, 2010, Z - 2529, 66 s.

Zavérecna zprava/ Final Report

KARA, J. Nové technologické systémy pro hospoddrné
vyuziti bioplynu : zavérecna zprava za rok 2010 o priibeé-
hu praci na projektu QH81195. Praha : VUZT, 2010, Z —
2534,62s.

Piednasky (nepublikované) - Postery / Lectures (unpub-
lished) - Posters

ANDERT, D. Vyuziti travin pro vyrobu tepla (prednaska).
SeminarEnergetické vyuziti biomasy.: Seminar Energetic-
ké vyuziti biomasy, Hustopece 6.5.2010

ANDERT, D., ANDERTOVA, J., KOSTLIVY, P. Grass and
its Mixtures Utilization for Eenergy Purposes (poster).
ASME International Mechanical Engineering Congress and
Exposition, Vancouver, 12-18.10.2010

ANDERTOVA, J., KOSTLIVY, P, ANDERT, D., KOVARI-
CEK, P. Evaluation of Water Infiltration on Grassland (pos-
ter). ASME International Mechanical Engineering Congress
and Exposition, Vancouver, 12-18.10.2010

DEDINA, M. Snizujici technologie v ramci NV 615/2006
Sb. k zdkonu na ochranu ovzdusi (prednaska). Skoleni
poradci MZe. UZEI, Praha 16.2.2010
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HUTLA, P. Rostlinna biomasa jako surovina pro produk-
ci standardizovanych tuhych paliv (pfednaska). OAK Ho-
donin, Cejkovice 1.12.2010

JELINEK, A. Wuziti separdtu kejdy z chovu hospoddr-
skych zvirat pro vyrobu kvalitnich substratii (prednaska).
Skoleni poradctt MZe. UZEI, Praha 16.2.2010

JEVIC, P. Biopaliva v CR - obnovitelny zdroj energie
Jjako nastroj splnénych cilit Evropské unie ke snizeni emi-
si sklenikovych plynii - Zdkladni legislativa EU v oblasti
obnovitelnych zdrojii energie v doprave a zkuSenosti z
okolnich clenskych statii (prednaska). Seminar zeméedél-
ského vyboru, Poslanecka snémovna parlamentu Ceské
republiky, Statni akty. Praha 12.1.2010

JEVIC, P. Engine power; fuels-economical indicators and
emission characteristics of tested tractors driven by mi-
xed and biogenic fuels (MowrnocmHble, moniugHo-
9KOHOMUHECKUEe NOKA3amenu U KOHYEeHmpayus 6PeoHblx
8bIOPOCOB MECMUPOBAHHBIX MPAKMOPO8 PADOMAUIUX HA
cMecesbix U OUuo2eHHbIX monaugax). BozobHosnsemvie
UCMOYHUKU SHEP2UU, MECIHbLE SHEP2OPECYPCHI, IKON0U
(pfednaska). 7-° MexayHaponHas HaydHO-TEXHHUYECKas
KOH(DepeHLus ,,DHeproodecreyeHrue U SHeProcoepekeHue
B CEJILCKOM X03sHcTBe . Moskva 19.5.2010

JEVIC, P. Pozadavky na udrzitelnost pro biopaliva, me-
zinarodni certifikace a kalkulace emisi sklenikovych ply-
nu pri vyrobé repkové bionafty (pfednaska). Petrolsummit
10, Praha 14.10.2010

JEVIC, P. Pozadavky na udrZitelnost produkce kapal-
nych biopaliv, mezindrodni certifikace. Nepotravinarské
vyuziti zemédélské produkce v Ceské a Slovenské repub-
lice (ptednaska). Hodonin, OAK Hodonin 1.12.2010

JEVIC, P. Repka olejka, ano ¢i ne. Sympozium v rdmei V.
rocniku mezindrodni konference: Vyziva — nedilna sou-
cast lécby zavaznych chorob (prednaska). Podébrady
18.11.2010

JEVIC, P. Topné pelety na bdzi alternativnich materid-
lii. Energetickeé vyuziti biomasy (prednaska). Hustopece,
VSB Technick univerzita Ostrava 6.5.2010

JEVIC, P, HUTLA, P. Peletizovand alternativni paliva ze
spalitelnych zbytkt a biomasy (pfednaska). Semindr Ener-
getické vyuziti biomasy, Hustopece 6.5.2010

JEVIC, P, SEDIVA, Z. Biokrafistoffe fiir Kraftfahrzeug-
motoren und Nutzung damit zusammenhdngender Biomass
in der Tschechischen Republik (poster). 16. Internationale
Fachtagung ,,Energetische Nutzung nachwachsender Rohs-
toffe, TU Bergakademie Freiberg, 9.-10.9.2010

LAURIK, S. Poznatky z provozovani experimentalni
kompostarny (ptednaska). Den nové techniky — zpracova-
ni BRO. VUZT, v.v.i. Praha 16.9.2010

LAURIK, S. Poznatky z provozovani experimentalni
kompostarny. Den nové techniky — zpracovani BRO (pted-
nagka). VUZT, v.v.i. Praha 1.10.2010

PLIVA, P. Kompostovaci proces — monitoring zafizeni a
procesu, dokumentace a evidence. Odborny kurz ,,Biolo-
gické zpracovani odpadi“. ZERA, Namést nad Oslavou



11.3.2010

PLIVA, P. Kompostovani (ptednaska). Den zahradni a
komunalni techniky (pfednaska). Regionservis, spol. s.r.0.
a vydavatelstvi Profipress, Humpolec 2.6.2010

PLIVA, P. Technika pro kompostovani v pdsovych hro-
maddach (ptednaska). Den nové techniky — zpracovani BRO.
VUZT,v.v.i. Praha 16.9.2010

PLIVA, P. Technika pro kompostovani v pdsovych hro-
madach (pfednaska). VI. mezinarodni konference Biologic-
ky rozlozitelné odpady. Mendelu. Brno 22.9.2010

PLIVA, P. Technika pro kompostovdni v pdsovych hro-
maddach (pfednaska). Den nové techniky — zpracovani BRO.
VUZT, v.v.i. Praha 1.10.2010

PLIVA, P. Technika pro monitorovdni kompostovaciho
procesu (prednaska). Dny techniky Tyden kompostovani.
ZERA, Namést nad Oslavou 29.6.2010

PLIVA, P. Technologie a technika pro kompostovdni
zemédelské zbytkové biomasy a bioodpadii v obci (pted-
naska). Seminat pro poradce v zemé&d&lstvi. UZEI Praha
3.11.2010

PLIVA, P. Technologie a technika pro kompostovani
zemédelské zbytkové biomasy a bioodpadii v obci (pted-
naska). Seminaf pro poradce v zem&dglstvi. UZEI Praha
3.11.2010

ROY, A. Zarizeni pro méreni optimalniho pritbéhu kom-
postovaciho procesu (pfednaska). Seminaf — Energeticky
potencial odpadni a zbytkové biomasy v kolobé&hu Zivin a
hospodareni na ptidé — kompostovani. TECHAGRO 2010,
11. ro¢nik, vystavist¢ Brno. AGROINTEG, s.r.0. 23.3.2010

SEDIVA, Z. Actual state of production and standardi-
zation mixed and biogenic motor fuels (Cocmoanue
npouszeoocmea u Cmamoapmu3ayus MOMOPHBIX
CMeWanHblX U Ouo2eHHbIX Monaus). BozobHosnsemole
UCMOYHUKYU IHEP2UU, MECHbIE IHEPLOPECYPChl, IKOA02US
(pfednaska). 7-° MexnyHapomHas HaydHO-TEXHHYECKas
KoH(pepeHHs ,, JHeproodecredeHre u SHeprocoepeKeHre
B CEJILCKOM X03s1HicTBe , 19.5.2010

SEDIVA, Z. Kalkulace emisi sklenikovych plynii pri
produkci zemédélskych plodin. Nepotravindrské vyuziti
zemédélské produkce v Ceské a Slovenské republice (pred-
naska). Hodonin, OAK Hodonin, 1.12.2010

VEGRICHT, J., FABIANOVA, M., SIMON, J., SOCH, M.
Welfare of calves selected climatic parameters in alterna-
tive housing systems for calves (poster). University of Za-
dar, Department of Ecology, Agronomy a Aquaculture, me-
zinarodni symposium Animal Farming and Environment
Interactions in Mediterranean Regions 27.-30.10.2010
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