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Uvodni slovo reditele Introduction

Vyzkumny ustav zemédélské techniky dovrsil
pocatkem roku 2011 Sedesat let své existence
naplnéné radou potiebnych a pro rozvoj ¢eského
zemédélstvi uzitnych vysledkt. Pripomenme si
vyuziti vykonnych traktortd pro zakladni zpracovani
pudy, technologii konzervace pice silaZovanim,
sendzovanim i dosousenim ve vézovych halovych
stavbach, autokontejnerovy systém dopravy
zemédélskych materidl dnes nepostradatelny
v fadé jinych odvétvich, vyroba alternativnich
paliv jako je bioplyn, bionafta, tuha alternativni
biopaliva z odpadni i zamérné péstované biomasy,
normativy spotieby paliv a energie v zemédeélstvi,
metody hodnoceni sklenikovych plynd, pachovych
i prachovych emisi souvisejicich se zemeédélskou
¢innosti. Svého casu vyznamna a respektovana
byla ,Soustava stroji pro ¢s. zemédélstvi® na
jejimz zpracovani mél ustav hlavni podil. Tento
materidl umoznoval uplatnéni pozadavki uzivatelti
zemédeélské techniky, které prichdzely na trh.
S ¢innosti ustavu jsou spojeny pocatky vyuziti
vypocetni techniky pro fizeni provozu zemeédélské
techniky a vyuziti elektronickych prvku pro zavadéni
automatiza¢nich systému technologickych procest.

Tak bychom mohli v tomto vyctu pozitivnich
vysledki pokracovat. Védecko-vyzkumnd prace
nemd vsak jen vliv pozitivni a neprekonatelné
vysledky. Neékteré se ukazaly jako nadcasové.
Uvedme si naptiklad odpruzeni naprav u traktord,
vysokozdvizny navés pro prepravu obili, bioplynové
stanice na vysokosusinovy material, atd.

V soucasné dobé tj. v roce 2011 se ustav nachazi
v situaci stabilizované, finan¢né zajisténé organizace
diky védecko-vyzkumnym vysledkiim evidovanych
v uplynulych péti letech v systému RIV Rady pro
vyzkum, vyvoj a inovace, jakoZto poradniho organu
vlddy CR, které jsou zakladnim métitkem pro
dal$i financovani c¢innosti ustavu. O jaké ¢innosti
se jedna, je zfejmé z textu této vyroc¢ni zpravy. Do
soucasné doby se struktura téchto ¢innosti opirala
o problémy energetické, ekologické a ekonomické,
souvisejici s trvale udrzitelnou intenzivni a
extenzivni zemédélskou vyrobou v podminkach
Ceské republiky. Vnéjsi vlivy na &innosti dstavu
se vSak radikdlné meéni a s tim se dostava do
popredi hlavnich problému ustavu otézka: ,,Jak na
né reagovat?“ V této situaci se ovSem nachazeji i
ostatni vyzkumné instituce resortu zemédélstvi!

TheResearch Institute of Agricultural Engineering
has accomplished at the beginning of 2011 sixty
years of its existence filled with series of usable
results necessary for the development of the Czech
agriculture. We should remind the utilization of
efficient tractors destined for basic soil preparation,
technology of forage preservation, haylage making
and final drying in the tower constructions,
automated container transport system of agricultural
materials, at the present time indispensable in many
other branches, production of alternative fuels, as are
biogas, biodiesel, solid alternative fuels produced of
waste as well as purposely grown biomass, standards
of fuel and energy consumption in agriculture,
evaluation methods used for greenhouse gases,
odour and also dusty emissions connected with
agricultural activity. Once, in the past, there was
important and recognized , Machinery System
for Czech Agriculture® with great participation of
our institute. This booklet has enabled to apply the
demands of users of agricultural machinery on the
market. With activity of our institute there are linked
the beginnings of computing technologies destined
for operational control of agricultural machineryand
utilization of electronic elements for implementation
of automated systems of technological processes.

We could proceed further with this enumeration
of positive results. However, the scientific and
research work hasn’t only a positive effect and
unsurpassed results. Some of research results were
timeless. We can mention, for example, spring
mounting of tractor axles, high-lift semi-trailer
destined for transport of cereals, biogas plants
using material with high dry matter content etc.

At the present time, it means in 2011, the institute
is stabilized organization in a good financial
situation thanks to scientific and research results
recorded in the past five years in RIV system of the
Research, Development and Innovation Council,
which is an advisory body to the Government
of the Czech Republic. This system is a basic
criterion for funding of institute activities in future.
This activities are described in the text of this
Annual Report. Up to now the structure of these
activities has been based on solution of energy,
environmental and economic problems relating
to sustainable intensive and extensive agricultural
production in conditions of the Czech Republic.



Proto lze ocekdvat, Ze raciondlnim feSenim bude
restrukturalizace  resortni  vyzkumné  zakladny.
Zemeédélska technika méla ve vSech dosavadnich
strukturach nezastupitelnou roli.

Proto mi nezbyva nez poprat soucasnym
pracovnikiim Vyzkumného tstavu zemédélské techniky,
V.v.i., aby svoji ¢innosti, zamérenim a vysledky tuto pozici
uhdjili.

However, the external impacts on institute
activities are changing swiftly and therefore it comes
to the foreground the question: ,,How we respond
to them?“ But in this situation there are also other
research institutes in the branch of agriculture!
That’s why we can expect, that the rational solution
will be a restructuring of agricultural research base.
The branch of agricultural engineering played in all
existing structures its unsubstitutable role.

Therefore, I have no choice but to wish the
present employees of the Research Institute of
Agricultural Engineering, p.r.i. as to be able to hold
this position by means of their activity, concentration
and results.

Zdenék Pastorek
feditel / Director
VUZT, v.vi.
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Vyzkumny tstav zemédélské techniky, v.v.i.
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Vedeni ustavu Management of Institute

Reditel / Director

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

Naméstek pro vyzkum / Deputy Director for Research
Ing. Otakar Syrovy, CSc.

Tel.: +420 233 022 277, Tel.: +420 233 311 561

e-mail: otakar.syrovy@vuzt.cz

Ekonomicky naméstek / Economic Deputy Director
Mgr. Vojtéch Smejkal

Tel.: +420 233 022 490, Tel.: +420 223 311 431

e-mail: vojtech.smejkal@vuzt.cz

Védecky sekretar / Scientific Secretary
Ing. Antonin Machalek, CSc.

Tel.: +420 233 022 268 nebo 372

e-mail: antonin.machalek@vuzt.cz

Rada instituce / Board of Institution

Ing. Zdenék Pastorek, CSc., prof. h. c. (VUZT, v.v.i.) - predseda / Chairman
Ing. Petr Pliva, CSc. (VUZT, v.vi.) - mistopredseda / Vice-chairman

Prof. Ing. Radomir Adamovsky, DrSc. (CZU) - ¢len / Member

Mgr. Jan Lipavsky, CSc. (VURYV, v.v.i.) - ¢len / Member

Ing. Jaroslav Kéra, CSc. (VUZT, v.v.i.) - ¢len / Member

Dozorci rada / Supervisory Board

Ing. Milan Podsedni¢ek (MZe) - predseda / Chairman

doc. Ing. Antonin Jelinek, CSc. (VUZT, v.v.i) - mistoptedseda / Vice-chairman
Ing. Franti$ek Kust (MZe) - ¢len / Member

Ing. Kamil Bilek (MZe) - ¢len / Member

Ing. Jiti Souc¢ek, Ph.D. (VUZT, v.v.i.) - ¢len / Member
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Organizac¢ni schéma Organization Chart

Organiza¢ni schéma platné od 1. 1. 2011 / Organization Chart valid from 1. 1. 2011

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

Reditel

| Dozoré&i rada |
: Supervisory
Director I ' Board

Rada instituce
th-ard of Institution .

Odborna a oponentni 0.10 Sekretariat feditele |
d l Secretariat of Director
dn Védecky sekretaf
Expert and Opponent Board | Scientific Secretary |

0.11 Odbor informatiky
Department of Informatics

Naméstek pro vyzkum Ekonomicky naméstek
Deputy Director for Economic Deputy
Research ) Director

I__I |

Odbor [Division 1.20 bor/Dvivision 1.30", ¥ Odbor/Division 1.40

Odbor/Division 1.10

.
Obor energetiky : - iviei

Odbor technologickych | [l a logistiky zemedéisiych il s Odbor ekologie Odbmmms,lqn 200

o . [ technologickjch systéma zemédelskych zemédéskych Odbor vnejSich a
systému pro produkéni & vyuZitl biomasy technologickych A, o

zemédelstvi K nepotravindfsijm systémi ‘ Qz'fé%“;‘]‘? nitfnich sluzeb

ivision of Technological Divison of Encegy Divisfiun of E!:mumf o a: ot Ecology Division of External
7 a gistics of cultura i

S}'Stems T:QI' Productive ‘Lﬂg?nclmlc:]lﬁm"ﬂm: Te':ﬁ:olng?(r:alr of Agricultural and Internal Services
_ Agriculure " Nonood Purposes /| . Systems Technological Systems | .




Zaméreni ustavu Scope of Institute

Hlavni ¢innost

Pfedmétem hlavni cinnosti je zakladni a
aplikovany vyzkum a vyvoj v oborech zemédélska
technika, technologie, energetika a vystavba a v
hrani¢nich védnich oborech Zzivé a nezivé prirody
k témto obortim se vdzajicich, zejména ve védach
zemédélskych, technickych, ekonomickych a
ekologickych, zaméfeny na feSeni problémi
zemédélstvi, venkova a komunalni sféry, véetné:

-tcasti v mezinarodnich a narodnich

centrech vyzkumu a vyvoje

-védecké, odborné a pedagogické spoluprace

-ovéfovani a pfenosu vysledki vyzkumu

avyvoje do praxe, poradenské ¢innosti a zavadéni

novych technologii

-expertni ¢innosti v oblasti technické a

technologické pravni ochrany

Vyzkumny tstav zemédélské techniky, v.vii. fesil v roce
2011 nasledujici typy vyzkumnych tkolt financovanych
z prostredki zadavatelii projektti:

- vyzkumné projekty MZe (celkem 14 projektd,
z toho u 6 projektd je VUZT, vv.i., pffjemcem -
koordindtorem, u 8 projektt prijemcem)

- vyzkumny projekt Ministerstva vnitra CR (1
projekt, ve kterém je VUZT, vwv.i. koordindtorem)

- vyzkumny projekt Ministerstva pramyslu
a obchodu CR (celkem 1 projekt nositelem-
koordinatorem je PolyComp a.s.)

- vyzkumny projekt MSMT (celkem 2 projekty, u 1.
projektu je nositelem koordinatorem VUKOZ, vv.i.,
u druhého projektu je nositelem-koordinatorem
Ustav experimentalni botaniky

AV CR, vv.i., VUZT, vv.i. se na obou projektech
podili jako nositel)

-vyzkumny projekt MZP (celkem 1 projekt, VUZT,
vivi. je jeho nositelem- koordinatorem)

-vyzkumny projekt TACR (celkem 2 projekty, ve
kterych je VUZT, v.v.i. koordinitorem)

-vyzkumny zdmér MZe (celkem 1 vyzkumny
zamér)
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Main Activity

Subjects of main activity are basic and applied
research and development in the spheres of agricultural
engineering, technology, energy industry and building
and also in boundary science disciplines of animated
and lifeless nature, which are relating to these branches.
It means especially agricultural, technical, economic and
environmental sciences. Research and development are
also aimed at solution 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 implementation of new technologies

-expert activity in the field of technical and

technological legal protection.

Research Institute of Agricultural Engineering, p.r.i.
has been solving in 2011 the following types of research
projects financed by project submitters:

- research projects of the Ministry of Agriculture (in total
14 projects, in case of 6 projects the RIAE, p.r.i. is recipient
— coordinator and at 8 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, bearer-coordinator is PolyComp
joint-stock company)

- 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
Landscape and Ornamental Gardening, p.ri, at the
second project the bearer- coordinator is Institute of
Experimental 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
project, RIAE, p.r.i. is its bearer- coordinator)

- TACR research project (in total 2 projects, in which
the RIAE, p.r.i. is coordinator)

- research purpose of the Ministry of Agriculture (
1 research purpose)



Dalsi ¢innost

Dalsi ¢innost je provadéna na zédkladé pozadavku
prislusnych organiza¢nich slozek statu nebo
uzemnich samospravnych celkt ve vefejném zajmu
a podporovana z vetejnych prostredkil. Predmétem
dalsi ¢innosti je ¢innost navazujici na hlavni ¢innost
v oborech zemeédélska technika, technologie,
energetika a vystavbaavhrani¢nich védnich oborech
zivé a nezivé prirody k témto obortim se vazajicich,
zahrnujici dalsi aktivity:

- poradenstvi v oblasti zemédélské vyroby

- poradenstvi v oblasti energetiky

- testovani, méfeni, analyzy a kontroly

- poradani odbornych kurza, $koleni a
jinych vzdélavacich akei véetné lektorské
¢innosti

- vydavatelské a nakladatelské ¢innosti

- vazani a kone¢né zpracovani knih a
dalsich tiskovin

- autorizované meéfeni emisi

- méfeni pachti

- vybérova $etfeni

- soudné znalecka ¢innost v oborech
stavebnictvi, strojirenstvi a zemédélstvi

- agrotechnické a zootechnické pozadavky
na zemédélska zatizeni.

Rozsah dal$i cinnosti je ro¢né stanoven
maximalné do vyse 40 % finan¢nich vynost z hlavni
¢innosti. Vyzkumny ustav zemédélské techniky, v.v.i.
fesil v roce 2011 celkem 5 zakdzek dalsi ¢innosti, tj.
¢innosti na zakladé zadosti organt statni spravy.

Zakazky pro MZe
- A/4/11 - Rozhodnuti ¢. 3/2011 - 7012Ur o
poskytnuti dotace v ramci dota¢niho programu
9.F. Podpora poradenstvi v zemédélstvi
- A/7/11 - Pozadavky na udrzitelnou produkci
biomasy pro energetické vyuziti
- A/8/11 — Méteni pachovych emisi za pouziti
olfaktometrie na vybranych zemédélskych podnicich
pouzivajicich nejrozsifenéjsi chovatelské
technologie s ohledem na ro¢ni obdobi a Groven
pouzivané technologie. Zjistovani zakladnich
hodnot pachovych jednotek pii aplikaci organi-
ckych hnojiv do pdy a na trvalé travni porosty.
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Additional Activity

The additional activity is carried out on the
basis of requirements of competent state bodies
or municipalities in public interest and supported
from public funds. The subject of additional activity
is connected with main activity in the spheres of
agricultural engineering, technology, energy 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 educational 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 zootechnical requirements
for agricultural equipment.

Theextentofadditional activityis determined max.
up to 40 % of financial earnings from main activities.
Research Institute of Agricultural Engineering, p.r.i.
solved in 2011 totally 5 work contracts falling in
additional activity, it means activity carried out on
the basis of demands of state administration bodies

Contract Work for Ministry of Agriculture

- A/4/11 - Decision No. 3/2011 - 7012Ur
on Granting of Subsidy within the Grant
Programme 9.F. Support of Consultant
Service in Agriculture.

- A/7/11 - Requirements for sustainable
production of biomass for energy utilization.

- A/8/11 - Measurement of odour emissions
with use of olfactory method in selected
agricultural enterprises using the most
widespread breeding technologies in relation
to the season and level of used technology.
Determination of basic values of odour units
during the application of manure into the soil
and on the permanent grasslands.



- A/9/11 - Vyhodnoceni $etfeni v zemédélskych
podnicich z pohledu velkosti a irovné
skladovacich kapacit na statkova hnojiva,
které je zamérfeno na zjistovani stavu staji pro
chov hospodarskych zvirat, jejich technického
stavu, doby vyuziti objektu, Groven investi¢nich
nékladt na ddrzbu a rekonstrukci

- A/11/11 - Zpracovani podkladi Strategie
financovani implementace smérnice Rady 91/
676/EHS - nitrdtovd smérnice.

Jina ¢innost

Jind ¢innost je ¢innost hospodarska, provadéna
za Ucelem dosazeni zisku za podminek
stanovenych § 21 odst. 3 zakona ¢. 341/2005 Sb. a
na zakladé zivnostenskych opravnéni nebo jinych
podnikatelskych opravnéni. Pokud by na konci
ucetntho obdobi vysledkem hospodareni v jiné
ginnosti byla ztrita, VUZT, v.v.i. by byl povinen
takovou ¢innost neprodlené ukondit. Jednd se o
¢innosti:

- opravy pracovnich strojt

- poskytovani sluzeb pro zeméd¢lstvi a zahradnictvi

- vydavatelské a nakladatelské ¢innosti

- véazani a kone¢né zpracovani knih a dalsich tiskovin

- specializovany maloobchod a maloobchod se
smisenym zbozim

- kopirovaci prace

- vyzkum a vyvoj v oblasti prirodnich a technickych
veéd

- testovani, méfeni, analyzy a kontroly

- poradani odbornych kurzt, $koleni a jinych
vzdélavacich akci véetné lektorské ¢innosti

- poradenstvi v oblasti zemédélské vyroby

- poradenstvi v oblasti energetiky

- prondjem nemovitosti, bytd a nebytovych
prostor (vedle prondjmu nejsou pronajimatelem
poskytovany jiné nez zakladni sluzby zajistujici fadny
provoz nemovitosti, byt a nebytovych prostor)

- autorizované méfeni emisi (dle rozhodnuti

Ministerstva zivotniho prosttedi ¢.j. 20/740/05/H]1

ze dne 23.2.2005

soudné znalecka ¢innost v oborech stavebnictvi,

strojirenstvi a zemédélstvi — agrotechnické a

zootechnické pozadavky na zemédélska zarizeni

(dle seznamu ustavii kvalifikovanych pro

znaleckou ¢innost Ministerstva spravedlnosti ¢.j.

68/90-org. ze dne 9.3.1990).
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- A/9/11 - Evaluation of investigation in
agricultural enterprises according to the size
and level of storage capacities for farmyard
manure, which is aimed at detection of
the state of livestock stables, their technical
state, period of object utilization, level of
investment costs destined for maintenance
and reconstruction.

- A/11/11 - Elaboration of basic data for the
funding strategy of implementation of the
Council Directive No. 91/676/EHS - nitrate

directive.

Other activity

For other activity is considered such an economic
activity, which is carried out for the purpose of a profit
achievement 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 income operations in other activity at the end of
accounting period would be a loss, then the RIAE, p.ri. is
obliged to terminate such activity without delay. There are
the following 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 merchandise

- copying work

- research and development in areas of natural
and technical sciences

- testing, measurements, analysis and controls

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

- consultancy in area of agricultural production

- consultancy in area of energy industry

- leasing of immovables, flats and non-residential
premises (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/HI of 23.2.2005

- activity of authorized experts in branches
of building, engineering and agriculture

- agrotechnical and zootechnical requirements
for agricultural equipment (according to the
List of institutes qualified for expert activity
of the Ministry of Justice, ref. number 68/90-
org. 0of 9.3.1990).



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

ZakazKy jiné ¢innosti

Vyzkumny ustav zemédélské techniky, v.v.i.
resil v roce 2011 celkem 25 zakazek jiné ¢innosti,
tj. ¢innosti provadéné za ucelem dosazeni zisku.
Jedna se o chemické a mikrobiologické rozbory
provadéné prubéiné pro cizi fyzické i pravnické
osoby, autorizované méfeni emisi amoniaku v
zemédélskych objektech, méreni traktort, prace pro
Rozvojovou agenturu MZV CR, studie, standardni
vngj$i sluzby VUZT, v.vi., technické expertizy a
dalsi zakazky.
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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 2011 totally 25 of other activity
contracts, it means activity carried out for the
purpose of profit achievement. There are chemical
and microbiological analyses realized continuously
for foreign physical and legal entities, authorized
measurements af ammonia emissions in agricultural
objects, studies, standard external services of
the RIAE, p.ri, technical expertises and other
contracts.



Védecko - vyzkumna ¢innost

Scientific and Research Activity

Hlavni ¢innost tstavu byla zabezpec¢ovana fesenim
vyzkumného zaméru, projektlt MZe a projektd od
jinych resorta.

Main activity of institute was ensured by solution of
research purpose, projects of the Ministry of Agriculture

and projects from other government departments.

Vyzkumny zamér / Research Project

Poskytovatel: MZE - Ministerstvo zemédélstvi (MZe)
Provider: MZE - Ministry of Agriculture

systems for sustainable farming and natural resources
utilization under specific conditions of the Czech
agriculture.

Ident. kod Nézev Resitel Od Do
Ident. Code Title Author From |To
MZE0002703102 | Vyzkum efektivniho vyuziti technologickych systémt | Ing. 1. 1. 31.12.
pro setrvalé hospodareni a vyuzivani ptirodnich zdrojt | Zdenék 2009 |2013
ve specifickych podminkach ¢eského zemédeélstvi. Pastorek,
Research of effective utilization of technological | prof. h. c.

Vyzkumné projekty Ministerstva zemédélstvi CR NAZV

Research Projects of the National Agency for Agricultural Research of the Ministry of Agriculture

of the CR

Poskytovatel: Ministerstvo zemédélstvi (MZe)
Provider: Ministry of Agriculture

rozlozitelnych odpadti na orné ptidé i trvalych travnich
porostech.

Optimization of water regime in landscape and increasing
of its retention ability through application of compost from
biologically degradable waste on arable land and permanent
grassland.

(Koordinator / Coordinator: VUZT, v.v.i.)

Ident. kéd | Nazev Resitel od Do
Ident. Code | Title Author From To
QH72134 Vyzkum zakladnich enviromentalnich aspektit v chovech | doc. Ing. | 1.5. 31.12.
hospodarskych zvirat z hlediska sklenikovych plynt, pachu, | Antonin | 2007 2011
prachu a hluku, podporujicich welfare zvitat a tvorbu BAT. | Jelinek,
Research in fundamental environmental aspects regarding | CSc.
livestock breeding from a view of greenhouse gases, odour,
dust and noise supporting animals welfare and BAT
development.
(Koordinator / Coordinator: VUZT, v.v.i.)
QH81200 Optimalizace vodniho rezimu v krajiné a zvyseni reten¢ni | Ing. Petr | 1.1. 31.12.
schopnosti krajiny uplatnénim kompostti z biologicky [ Pliva, CSc. [ 2008 2012
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QH82283

Vyzkum interakce mezi vodou, ptidou a prostiedim z hlediska
hospodareni se statkovymi hnojivy v trvale udrzitelném
zemédélstvi.

Study on interaction between water, soil and environment
from the point of view of manure management in sustainable
agriculture.

(Koordinator / Coordinator: VURYV, v.v.i.)

doc. Ing.
Jiti
Vegricht,
CSec.

1.1.
2008

31. 12.
2012

QHS82191

Optimalizace davkovani a zapraveni organické hmoty do pidy s
cilem omezit povrchovy odtok vody pfi intenzivnich destovych
srazkach.

Optimization of batching and placement of organic matter into soil
with aim to limit the surface water runoff during intensive rainfall.
(Koordinator / Coordinator: VUZT, v.v.i.)

Ing. Pavel
Kovaricek,
CSc.

1.1.
2008

31.12.
2012

QH91260

Vyzkum a hodnoceni interakei systému clovék - zvife — robot
v chovu dojnic se zamérenim na zlepSeni efektivnosti systému
a welfare dojnic.

Research and evaluation of interactions in system man - animal
- robot in dairy cattle breeding aimed at improvement of system
effectiveness and dairy cattle welfare.

(Koordinator / Coordinator: VUZT, v.v.i.)

Ing.
Antonin
Machalek,
CSc.

1.1.
2009

31.12.
2012

QH92195

Vyuziti vybranych nanotechnologii pro navrhy a ovéfeni nejlepsich
dostupnych technik (BAT) v zemédélské ¢innosti.

Utilization of selected nanotechnologies for design and
verification of the best available techniques (BAT) in agricultural
activities.

(Koordinator / Coordinator: VUZT, v.v.i.)

doc. Ing.
Antonin
Jelinek,
CSc.

1.1.
2009

31. 12.
2012

QH92251

Stanoveni kritérii pro welfare v odchovu telat se zaméfenim na
zlepSeni podminek chovného prosttedi v obdobi extrémnich
venkovnich teplot ve variantnich systémech ustajeni.
Determination of criteria for welfare in calf rearing with a view
to improvement conditions of breeding space during extreme
outside temperatures in variant housing systems.

(Koordindtor / Coordinator: JU v C. Budé&jovicich)

doc. Ing.
Jiri
Vegricht,
CSc.

1.1.
2009

31.12.
2012

QH91081

Bilance dusiku pfi organickém a mineralnim hnojeni s vyuzitim novych
hodnot stanovenych modernimi analytickymi metodami.

Balance of nitrogen in conditions of manure and fertilizer application
using new data determined by modern analytical methods.
(Koordinétor / Coordinator: CZU Praha)

Ing. Petr
Pliva, CSc.

1.1.
2009

31.12.
2012

QH92105

Technologie fizeného pohybu strojii po pozemcich vedouci k
omezeni degradace ptidy a zvyseni efektivity hospodateni.
Proposal and evaluation of controlled traffic farming
technologies as a base of soil degradation reduction and increase
of agricultural production effectiveness.

(Koordinator / Coordinator: CZU Praha)

prof. Ing.
Josef Hila,
CSc.

1.1.
2009

31. 12.
2011

QI91C199

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

Ing. Petr
Pliva, CSc.

1.6.
2009

31.12.
2013
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QI92A143 | Vyzkum vhodnych odriid a nového zptsobu zpracovani olejného | Ing. Jifi 1.6. 31.12.
Inu (Linum usisitatissimum L.) pro nepotravinarské a energetické | Soucek, 2009 |2013
vyuziti. Ph.D.

Research of suitable varieties and new method of oilseed flax
processing for non-food and energy utilization.
(Koordinator / Coordinator: Agritec Plant Research s.r.o0.)

QI101A184 | Technologie péstovani brambor - nové postupy Setrné k|Ing. Vaclav |1.1. 31.12.
zivotnimu prostredi. Mayer, CSc. [ 2010 [2014
Potato growing technology - new environmental friendly
procedures (ways).

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

QI101C246 | Vyuziti fytomasy z trvalych travnich porostt a z idrzby krajiny. Ing. David | 1.1. 31.12.
Utilization of phytomass from permanent grass stands and | Andert, 2010 2014
landscaping. CSc.

(Koordinator / Coordinator: VUZT, v.v.i.)

QI111B107 | Vyzkum ziskavani a vyuziti biologicky aktivnich latek [ Ing. Martin | 1.1. 31.12.
(BAL) ze semen vinnych hroznt pro zlep$eni metabolismu [ Dédina, 2011 | 2014
hospodarskych zvirat jako podklad pro navrh nejlepsi dostupné | Ph.D.
techniky (BAT).

Research on grape seed biologically active compounds extraction

and utilization in order to improve a farm animal metabolism

as a base for a proposal for the best available technique (BAT).

(Koordinator / Coordinator: VURYV, v.v.i.)
Projekty od jinych resorti / Projects from Other Government Departments
Poskytovatel: Ministerstvo $kolstvi, mlddeZe a télovychovy (MSMT)
Provider: Ministry of Education, Youth and Sports

Ident. k6d | Nazev Resitel od Do

Ident. Code | Title Author From To

2B06131 Nepotravinarské vyuziti biomasy. Ing. Petr | 1.7. 30. 6.

Non-food Utilization of Biomass. Hutla, 2006 2011
(Koordinator / Coordinator: VUKOZ) CSc.
2B08058 Efektivni vyuziti energetickych rostlin pro rekultivaci a | Ing. 1.3. 31.12.

asanaci devastovanych oblasti. Jaroslav 2008 2011
Efficient Utilization of Energy Plants for Reclamation and | Kara, CSc.
Decontamination of Devastated Regions.
(Koordinator / Coordinator: Ustav experimentélni botaniky
AV CR, v.vi.)

Poskytovatel: Ministerstvo Zivotniho prostredi (MZP)

Provider: Ministry of Environment

Ident. kod Nézev Resitel Od Do

Ident. Code | Title Author From To

SP/3g1/180/07 | Vyvoj kompozitniho fytopaliva na bazi energetickych plodin. Ing. David | 1.8. 31.12.

Development of composite energy crops — based on phytofuel. Andert, 2007 2011
(Koordinator / Coordinator: VUZT, v.v.i.) CSc.
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Poskytovatel: Ministerstvo vnitra (MV)
Provider: Ministry of Interior

Ident. kod Nazev Resitel Od Do
Ident. Code Title Author | From To
V(G20102014020 | Stanoveni minimalni potfeby energie pro zajiSténi zékladnich [ Ing. 1.10. 31.12.
funkci zemédeélstvi v krizovych situacich a analyza moznostijejtho | Zdené¢k [ 2010 2014
zajisténi z vlastnich energetickych zdroja. Pastorek,
Determination of the minimum energy demands to maintain | CSc.,
basic funcions of agriculture in situation of crisis and analysis of | prof. h. c.
the possibilities ensuring is own energy sector.
(Koordinétor / Coordinator: VUZT, v.v.i.)
Poskytovatel: Ministerstvo priamyslu a obchodu (MPO)
Provider: Ministry of Industry and Trade
Ident. kod Nazev Resitel Od Do
Ident. Code | Title Author From To
FR-TI2/365 Vyzkum technologie umoznujici materidlové a energetické | Ing. Petr [ 1.3. 30. 6.
vyuziti nerecyklovatelnych plastovych, celul6zovych a jinych | Jevic, 2010 2012
obdobnych odpadii (MEVO). CSc., prof.
Research of technology enabling material and energy utilization | h. c.
of non-recyclable plastic, cellulose and other similar wastes
(MEVO).
(Koordinator / Coordinator: PolyComp, a.s.)
Poskytovatel: Technologicka agentura Ceské republiky (TA CR)
Provider: Technology Agency of the Czech Republic
Ident. kod Nazev Resitel Od Do
Ident. Code | Title Author From To
TA01020275 | Vyvoj nové technologie a strojniho vybaveni pro [Ing. 1.1. 31.12.
velkoformatové topné brikety ze zemédélské fytomasy. David 2011 2014
Developement of new technology and machine equipment | Andert,
forlarge-scale heating briquette from agricultural phytomass | CSc.
production
(Koordinator / Coordinator: VUZT, v.v.i.)
TA01021213 | Proces velmi rychlého termického rozkladu biomasy Ing. Petr | 1.1. 31.12.
Process of very fast heat dissotiation of biomass. Hutla, 2011 2013
(Koordinator / Coordinator: VUZT, v.v.i.) CSc.
Poskytovatel: ESE, MSMT - Vzdélavani pro konkurenceschopnost
Provider: ESE, Ministry of Education Youth and Sports- Education for Competitiveness
Ident. kod Nézev Resitel Od Do
Ident. Code | Title Author From To
CZ.1.07/3.2.09/ | Udrzitelnost hospodateni v krajiné. doc.Ing. | L.5. 1.3.
01.0024 Sustainability of Landscape Management Antonin | 2010 2012
(Realiza¢ni tym: Realization team: Ing. Kvétuse Hejatkova | Jelinek,
— ZERA, doc. RNDr. Jana Kotovicovd, Ph.D. - Mendelova | CSc.

univerzita, Ing. Jan Dvorsky, doc. Ing. Antonin Jelinek, CSc.
- VUZT,v.vi., Bc. Hana Zabranska — EAV)
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Odborné utvary

Specialized Divisions

Odbor technologickych systému pro produk¢ni zemédélstvi
Division of Technological Systems for Productive Agriculture

Vedouci odboru / Head of Division
doc. Ing. Jiti Vegricht, CSc.
Tel.:+ 420 233 022 281
e-mail: jiri.vegricht@vuzt.cz

Napln ¢innosti

« Materialova a energetickd naro¢nost variantné
feSenych systémi hospodafeni na ptidé a chovu
hospodarskych zvirat a jejich optimalizace aplikaci
vysledki cilené orientovaného vyzkumu a novych
technickych systéma

o Zvys$eni kvality zemédélskych produkti a jejich
bezpecnosti vyuzitim systému cidel, ak¢nich ¢lent a
automatického sbéru dat. Vyuziti téchto systémi pro
fizeni vyrobniho procesu v redlném case, kontroly
kvality vyrobniho procesu na kritickych mistech
a zpracovani dokumentace o priibéhu vyrobniho
procesu

o Vztah technickych systém@t pro chov
hospodarskych zvirat a jejich vlivu na produkéni
prostredi, welfare, zdravotni stav a uzitkovost

« Vlivmodernich technickych systémti a vyrobnich
technologii produkéniho i ekologického hospodareni
na Zivotni prostredi

o Odezva chovanych hospodarskych zvirat
na variantné fe$ené systémy jejich chovu a jejich
parametry. Pfizpasobeni technickych systému
pozadavkim a potfebam chovanych zvirat s
vyuzitim vysledkt provedenych vyzkumnych praci

« Hospodareni v krajiné v podminkach trvale
udrzitelného rozvoje

o Péle o piidu v podminkich multifunkéniho
zemédélstvi  (rozvoj  funkci:  produkénich,
mimoprodukénich,  ekologickych,  socidlnich,
kulturnich a rekreativnich),
adaptace technologickych systému

« Ekologicky a ekonomicky prijatelné hospodareni
na ptidach ohrozenych erozi

o Péce o ptidu a porosty plodin s cilem snizit
riziko vyskytu rezidui pesticidii v potravinach a
krmivech

« Hospodareni na ptidé s priznivym dopadem na
krajinu ve venkovskych oblastech

o Péce o estetickou stranku krajiny v podminkach
intenzivni zemédélské produkce

« Vytvafeni zén klidu v intenzivné vyuzivané
zemédeélské krajiné
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Scope of activity

o Material and energy intensity of variantly
solved systems of soil management and farm animal
breeding and their optimalization by application
of targeted research results and new technological
systems

o Increase of farm products quality and their
safety by utilization of sensor systems, actuating
devices and automatic data collection. Utilization of
these systems for the control of production process
in real time, control of production process quality
on critical points and processing of documentation
related to the course of production process

« Relationship among technological systems for
farm animal breeding and their effect on productive
environment, welfare, health state and performance

« Influence of modern technological systems and
production technologies destined for productive
and also ecological husbandry on the environment

« Reaction of farm animals on variantly solved
systems of their breeding and their parameters.
Adaptation of technological systems to the
requirements and needs of bred animals with
utilization of results of performed research works

« Landscape management under conditions of
sustainable development

o 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

o Care of soil and crop covers with the aim to
reduce a risk of pesticide residues occurrence in
foodstufts and feedingstufts

« Soil management with favourable impact on
landscape in rural areas

o Care of aesthetic aspects of landscape in
conditions of intensive agricultural production

« Formation of quiet zones in intensively utilized
agricultural landscape



o Systém péce o piidu a krajinu v LFA oblastech

o Vytvareni alternativnich moznosti zaméstnani
pro obyvatele venkova pri pé¢i o krajinu

o Vyuziti a udrzba ptid uvedenych do klidu

o Kvantitativni a kvalitativni snizovani ztrat pti
sklizni a skladovani potravinatskych zrnin, adaptace
technologickych postupt

o Vytvareni alternativnich moznosti vyuziti
nadprodukce zrnin napf. feseni specifik skladovani a
o$etfovani téchto zrnin pro vyrobu etanolu, vyuziti pro
vyrobu tepla a energii

o Péce o pudu prfi péstovani polnich plodin
se zamérenim na optimalizaci vodniho rezimu a
omezeni pudni eroze

 Optimalizace a snizovani chemické zatéze pudy a
pracovni postupy jejich aplikace v podminkach trvale
udrzitelného rozvoje

o Snizovani kontaminace pudy povrchovych a
podzemnich vod ze zemédélskych zdrojt

 Optimalizace a snizovani energetické naro¢nosti
pracovnich postupii v rostlinné vyrobé

o Systém zpracovani, skladovani a finalizace
plodin se zaméfenim na zvySovani bezpecnosti
potravin, udrzeni kvality, snizovani ztrat a omezeni
energetické naro¢nosti

o Snizovani podilu odpadt pfi Upravé a
skladovani plodin (brambor) a jejich uc¢elné vyuziti
Vyzkum a vyvoj novych on-line metod a hodnoceni
nezadoucich rezidui zemédélskych produktii béhem
procesu péstovani, upravy a skladovani
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o System of land and landscape care in less
favoured areas (LFA)

« 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
originated during the harvest and storage of food
grains, adaptation of technological processes

o Creation of alternative possibilities in relation
to utilization of grain overproduction, for example
tackling of storage specifics and treatment of these
grains for ethanol production or utilization for heat
and energy production

o Care of land in the process of crop growing
aimed at optimalization of water regime and
restriction of soil erosion

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

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

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

o System of processing, storage and finalization
of agricultural crops aimed at increase of food
safety, quality maintenance, reduction of losses and
restriction of energy intensity

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



Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Racionalizace pohybu techniky po pozemcich z
hlediska omezeni nezadouciho zhutnovani pady
a zlep$eni kvality pracovnich operaci

Analyza moznych variant pohybu technickych
prostiedktl po pozemcich pii splnéni pozadavku na
vyznamné omezeni zhutnovani piidy vede k nutnosti
nové organizace jizd po pozemcich. SniZeni rozsahu
a intenzity zhutiiovani ptidy zemédélskou technikou
lze z¢asti dosahnout vhodnou kombinaci zndmych
metod a technologickou kazni. Dosavadni poznatky
vyzkumu v této oblasti vSak ukazuji, ze kvalitativni
posunvieseniproblematikynezadoucihozhutnovani
pudy predstavuje technologie CTF (Controlled
Traffic Farming). Z logiky principu technologii CTF
vyplyvd, Ze tento princip nelze uplatnit u technologii
s orbou.

U vhodné zvoleného systému minimalizace
zpracovani pidy se mohou vytvofit podminky
pro vyuzivani trvalych jizdnich stop. Je pritom
nutné upustit od jizd sikmo ke sméru radki plodin
pti zpracovani pudy a zajistit pfijatelnou kvalitu
zpracovani ptdy. Nezbytny je presny navigacni
satelitni systém s korek¢nim signalem ve spojeni s
asistovanym nebo automatickym fizenim traktort a
sklizeci mlaticky.

V grafu jsou uvedeny primérné hodnoty
porovitosti pudy ze ¢ty hloubek ve variantach
polniho pokusu, které predstavuji dil¢i casti
pokusného pozemku pfi uplatnéni systému trvalého
soustredéni kolejovych stop (3 varianty) a kontrolni
variantu s neorganizovanymi prejezdy (Random).
Vyrazny vliv riizné intenzity prejezdd po pudé na
fyzikalni vlastnosti piidy se projevil v hloubce do
0,20 m. V dalsich hodnocenych hloubkach vsak jiz
nebyly zaznamenany rozdily, které by potvrzovaly
rozdilny stupen stlaceni ptdy u jednotlivych variant
polniho pokusu.
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Rationalization of Machinery Movements
Along the Fields with the View of Reduction
of Undesirable Soil Compaction and Quality
Improvement of Working Operations

Analysis of possible variants of machinery
movements along the fields and the requirement
for significant reduction of soil compaction lead
to the necessity of new solution in organization
of passages along the fields. The reduction of soil
compaction extent and intensity by agricultural
machinery can be achieved in some measure by
means of suitable combination of well-known
methods and technological discipline. However, the
existing findings of research in this sphere indicate,
that qualitative advance in solution of problems
connected with undesirable soil compaction
is represented by the technology of Controlled
Traffic Farming (CTF). From the principle of CTF
technologies arises, that this method cannot be used
in case of technologies with ploughing.

In case of suitably selected system of
minimalization of soil cultivation, the conditions can
be created for utilization of permanent wheel tracks.
Nevertheless, it is necessary to stop from passages
at an angle to the direction of crop rows during the
soil cultivation and ensure the satisfactory quality
of this cultivation. It is necessary to use the precise
system of satellite navigation with correcting signal
in connection with assisted or automatic control of
tractors and combine harvesters.

In the diagram there are mentioned the average
values of soil porosity from four depths in variants
of field experiment, which represent the individual
parts of experimental plot under the use system
of permanent concentration of wheel tracks (3
variants) and control variant with unorganized
passages (Random). The considerable effect of
various intensity of soil passages on the soil physical
properties became evident in the depth up to 0,20
m. However, in other evaluated depths there were
not recorded any differences, which would confirm
different degree of soil compaction at individual
variants of field experiment.
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Obr. 1 Porovitost piidy v mistech s riiznym vlivem pojezdovych tistroji na piidu (14.4.2011)
Fig. 1 Soil porosity in places with different effect of travel mechanisms on soil (14.4.2011)

Vysledky prezentované v prispévku byly feseny v
ramci fe$eni vyzkumného zaméru MZE0002703102
~Vyzkum efektivniho vyuziti technologickych
systému pro setrvalé hospodafeni a vyuzivani
ptirodnich zdroji ve specifickych podminkach
¢eského zemeédélstvi®

Kontakt / Contact
prof. Ing. Josef Hiila, CSc.
e-mail: josef.hula@vuzt.cz
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of Technological Systems for Sustainable Farming
and Utilization of Natural Resources in Specific
Conditions of the Czech Agriculture®
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Zlepseni propustnosti pidy pro vodu a zvySeni
akumulace vody v piidé v podminkach pouzivani
vykonné zemédélské techniky

Infiltra¢ni schopnost pudy je zpracovanim
vyznamné ovlivnéna. Zpracovani ptdy predstavuje
mechanické zasahy do pudy, jejichz ucelem je
predevsim vytvoreni ptiznivych podminek pro rusta
vyvoj péstovanych rostlin. Pfimym dusledkem téchto
zasaht jsou zmény velikosti, distribuce a struktury
poru v padé, coz ovlivituje vodni rezim v pidé a
pohyb vzduchu (Titi 2002). Nadmérnou intenzitou
zpracovani pudy muze dochazet k naruSovani jeji
struktury. Pida mize byt po zpracovani v nestabilni
formé, porovitost a dalsi fyzikalni vlastnosti pudy se
mohou rychle ménit (Leij et al. 2002).

Pfi sledovani povrchového odtoku vody pii
simulovanych srazkach se prokazal kladny ucinek
prohlubovaciho kypteni na lehkych puadach.
Rychlost infiltrace byla po prohlubovacim kypteni
do hloubky 0,32 m o 17 % vy$si nez ve variantach
s kypfenim do hloubky 0,15 m. Objemova vlhkost
pudy se u prohlubovaciho kypfeni v hloubce 0,30 m
zvysila o 3 %. Pocatek povrchového odtoku vody se
pfi intenzité zadestovani 87,8 mm.h' oddalil z 18,3
minut na 74,0 minut.

Improvement of Soil Permeability for Water
and Increase of Water Accumulation in Soil
under Conditions of Application of High-
Powered Agricultural Machinery

Soil infiltration capacity is influenced significantly
by soil tillage. This operation represents mechanical
interference into the soil in order to create above all
favourable conditions for growth and development
of cultivated crops. The immediate consequences
of these operations are changes in size, distribution
and pore structure in soil. It has an impact on
water regime in soil and air movement (Titi 2002).
The excessive intensity of soil tillage can lead to a
damage of its structure. The soil after tillage can be
in unstable form and soil porosity and other physical
properties of soil can be changed very quickly (Leij
etal. 2002).

During the monitoring of surface water outflow
under simulated rainfalls there was demonstrated
a positive effect of deepening tillage on light soils.
The infiltration rate after deepening tillage up to the
depth of 0,32 m was by 17 % higher, than in variants
with tillage up to the depth of 0,15 m. The volume
moisture of soil in case of deepening tillage in the
depth of 0,30 m increased by 3 %. The beginning of
surface water outflow at the intensity of irrigation by
sprinkling of 87,8 mm.h"' was postponed from 18,3
minutes to 74,0 minutes.

. Pocatek Ustdlend Cas ustaleni Rychlost
Intenzita vytopy t rychlost infiltrace splachu
srazky Svazitost Drsnost 2Py 'P infiltrace . prac
. Beginning Time of zeminy
Intensity of Slope Roughness Balance . . .
. of flood infiltration Rate of soil
rainfall o speed of .
irrigationtp | . . standstill runoft
infiltration
[mm.h] [°] [mm)] [min] [l.Lm2.min-1] [min] [g.m2h"]
87,8 3,2 36,21 18,33 0,92 70 4,94
87,8 2,6 24,57 74,00 1,27 94 0,14

Tab. 1: Zvyseni infiltrace po prohlubovacim kypreni radlickovym kypticem do dvojndsobné hloubky 0,24 m ve
srovndni s hloubkou 0,12°m
Tab. 1: Increase of infiltration after deepening tillage by blade tiller into double depth of 0,24 m in comparison
with the depth of 0,12°m
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Obr. 1:  Rychlost vsakovini vody do piidy v intervalu 15 minut od pocatku simulované destové srazky 1,46 Lm>.h’
- lehka piida, po sklizni pSenice ozimé, 1 rok po prohlubovacim kypreni

Fig. 1:  Rate of water infiltration into the soil in interval of 15 minutes from the beginning of simulated rainfall
1,46 Lm~.h" - light soil, after harvest of winter wheat, 1 year after deepening tillage
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Uplatnéni novych postupi a metod v Application of New Processes and Methods
technologickych systémech rostlinné vyroby v in Technological Systems of Crop Production
podminkach zemédélstvi CR in Agriculture Conditions of the Czech
Republic

V ramci feSeni vécné etapy vyzkumného
zaméru bylo hlavnim cilem  udrzeni vysoké Within the solution of the subject stage of research
kvality brambor pii jejich skladovani v souladu purpose there was the principal objective to maintain
s pozadavky mezinarodnich standardd Evropské the high quality of potatoes during the storage period
Unie (EU) a kvantity produkce trznich hliz v in accordance with the requirements defined in the
pribéhu skladovaciho obdobi. Tim by méla byt international standards of the European Union (EU)
maximalizovdna ekonomicka navratnost vlozené and the quantity of market tubers production in
energie a dalsich prosttedkii do jejich vyroby. Proto je the course of storage period. In this way it should
v praxi dulezité zkvalitnéni systému sbéru informaci, be maximalized the economic recovery of energy
diagnostiky a inovace technickych systémd pro fizeni and other resources incurred into their production.
mikroklimatu a snizeni energetické naroc¢nosti pti Therefore, it is important in practice to improve the
skladovani. quality of the system of information acquisition,

V provoznich podminkach bylo pokracovano diagnostics and innovation of technological systems
v energetickych méfenich ve skladech brambor na for the control of microclimate and reduction of
3000 tun a 10 000 tun uskladnénych volné lozenych energy demandingness during the storage.
brambor. Vysledky namérenych energetickych a In the working conditions there were carried
dal$ich provoznich veli¢in pti skladovani brambor out energy measurements in the potatoes stores
v sezoné 2010 - 2011 byly zpracovany v tabulkach. for 3000 tonnes and 10 000 tonnes of stored bulk
Priklad pribéhti naméfenych hodnot spotieby potatoes. The results of measured energy and other
elektrické energie a paliv ve skladech brambor operational quantities during the potatoes storage
v poslednich tfech skladovacich  sezénach je in the period 2010 - 2011 have been elaborated in
znazornén na grafu obr. 1. tables. The example of courses of measured values of

electric energy and fuel consumption in the potatoes
storehouses in the last three storage seasons is shown
on the diagram on the figure 1.

18,29

Spotieba paliv  Fuel consumption (l.t'.sez)

60%/40%; 95%/5% 53%/47%; 93%/7%
Skladbrambor/ Storehouse of potatoes reho fpotatoes Sklad brambor/ Storehouse of potatoes
30001 (sez. / season10 — 11) 3000t (sez. / season 09 — 10) 30001t (sez. / season 08 — 09)

Spotieba elektrické energie f Consumption of electric energy (kWh.t-'.sez-")

Typ skladu - sadba/konzum; volné lozené I Type of - ing stock / ware potatoes; in bulk/ pallets ware

mSpotieba elekir.energie na udrZeni klimatu / Consumption of electric energy for air-condition BSpotfeba elekir. energie na provoz technologie/ Consumption of electric energy for technology operation
oSpotfeba paliv na provoz skladu / Fuel consumption for storehouse operation

Obr. 1: Priklad priibéhu spoteby elektrické energie a paliv boxového skladu brambor na 3000 tun ve
skladovacich sezéndch 2008 - 2011

Fig. 1: Example of the course of electric energy and fuels consumption of potatoes box storehouse
for 3000 tonnes in storage seasons 2008 - 2011
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Znaméfenych hodnot za uvedena obdobi skladovani
byly zjistény pomérné velké rozdily ve spotfebované
elektrickéenergiinaudrzovaniklimatuskladtiina provoz
technologickych systémt mezi kapacitné rozdilnymi
sklady (3 tis.tun a 10 tis. tun skladovanych brambor), s
riznym podilem skladovanych hliz uréenych pro sadbu
akonzum. Spotfeba provoznich paliv (nafta, plyn, topny
olej) na obsluhu pti naskladnovani a vyskladnovani
hliz ve skladu 3 tis. tun byla v tomto obdobi 2,5 - 3,5
nasobné vyssi ve srovnani se skladem s kapacitou 10
tis. tun sadbovych brambor. Bylo to dano zejména
vy$$im procentnim podilem konzumnich brambor
a palet u kapacitné mensiho skladu. V jednotlivych
sezonach byla spotfeba provoznich paliv u obou
skladt mezi sebou srovnatelnd. Spotieba elektrické
energie na provoz technologickych systému pro prijem,
porovnavaném obdobi uskladuna 3 tis. tun 2 - 3 nasobné
vyssi. Bylo to déno patrné i vlivem podilu skladovanych
hliz pro konzum a sadbu a paletizaci a potfebnym
vét$im poctem manipulaci pfi expedicich kozumnich
hliz oproti sadbé. Vyrazné vyssi 5 — 7 mi nasobné byla
zjisténa spotieba elektrické energie na udrzeni klimatu
a regulaci vétrani u skladu sadby na 10 tis.tun. Vysledky
budou prezentovany formou doporuceni a uprav
stavajicich technologii ve spolupracujicich zemédélskych
podnicich a v informa¢nich mediich.

V oblasti poskliznového oSetiovani a skladovani
obilovin byla v r. 2011 provedena méfeni pro
stanoveni hlavnich zdroju negativniho ovliviiovani
kvality zrnin pfi dopravé a vyskladnovani a byly
provadény nasledujici prace:

1. Byla provedena analyza vhodnych technologii
prefinaliza¢nich uprav a vybér vhodnych druht odriad
zrnin, které jsou vhodné svymi technologickymi a
nutricnimi parametry pro vyrobu etanolu, formou
literarni reserse

2. Byly odebrany vzorky a provedena
experimentalni méfeni vnéjsi kvality zrnin na tfech
uzlech poskliznovych linek v ZOS Kacina, a.s. a
ZOD Potéehy

3. Byla zjistovana kvalita a stupen poskozeni zrna
pti dopravé a vyskladnovani $nekovymi dopravniky
rozdilného technického provedeni a pasovymi
dopravniky na poskliziiovych linkdch zemédélskych
podnikd:

Priklad vysledktl provoznich méfeni u $nekového
dopravniku s uzavienym zlabem typ DSK-320
vykonnostni fady 32 t.h™ je znazornén na obr. 2.
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From the measured values for mentioned periods
of storage there were determined the relatively great
differences in the consumed electric energy destined for
air condition in the storehouses as well as for operation
of technological systems between the stores with different
capacity (3 thous.tand 10 thous. t of stored potatoes), with
different share of stored tubers destined for planting and
as ware potatoes. The consumption of fuels (diesel, gas,
heating oil) for putting in store and removal from store
of tubers in the storehouse with capacity of 3 thous. t
was in this period 2,5 - 3,5x higher in comparison with
the storehouse with capacity of 10 thous. t of planting
potatoes. It was caused mainly by the higher percentage
share of ware potatoes and pallets in case of the storehouse
with lower capacity. In particular seasons the consumption
of fuels in both of storehouses was comparable. The
consumption of electric energy destined for operation of
technological systems for reception, separation, sorting
and removal of tubers was in the compared period in case
of storehouse with capacity of 3 thous. t 2 - 3x higher. This
result was probably also influenced by the ratio between
the ware and planting potatoes and by palletization
and necessary higher number of operations during the
dispatch of ware potatoes in comparison with planting
ones. The considerably higher consumption of electric
energy (5-7x) destined for air-condition and regulation
of ventilation was determined in case of storehouse with
planting potatoes with capacity of 10 thous.t. The results
will present in form of recommendations and changes
of existing technologies in cooperating agricultural
enterprises and in information media.

In the area of post-harvest treatment and storage of cereals
there were carried out in 2011 the measurements for the
purpose of determination of main sources of negative
influencing of grain quality during the transport and
removal from silos and there were realized the following
work operations:

1. There was carried out the analysis of suitable
technologiesofpre-finalizationadjustmentsandselection
of suitable cereals varieties, which are appropriate by
their technological and nutrition parameters for the
ethanol production, in form of literarature search.

2. There were taken out the samples and carried out the
experimental measurements of external grain quality on
three nods of post-harvest lines in ZOS Kacina, joint-
stock company and agricultural enterprise ZOD Potéhy
3. There were determined the quality and degree of grain
damage during the transport and grain removal from silos
by screw conveyors of different technical design and belt
conveyors in post-harvest lines of agricultural enterprises:
Example of measurement results at screw conveyor with
closed trough, type DSK-320, efficiency series 32 th is
shown on the fig. 2.
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Obr. 2: Priimérné hodnoty poskozeni zrna snekovym dopravnikem DSK-320, potravindiskd psenice MULAN
Fig. 2: Average values of grain damage caused by screw conveyor DSK-320, food wheat MULAN

Po provedené analyze naméfenych vysledku lze
konstatovat, Ze S$nekovy dopravnik s uzavienym
dopravnim Zlabem ma spiSe sklon k celkovému
mechanickému poskozovani dopravovaného zrna nez k
vytvareni zlomkd, na rozdil od koreckovych elevétort.

Podstatné nizsi hodnoty celkového mechanického
poskozovani dopravovaného zrna byly dosazeny u
obézného $nekového dopravniku s aktivnim posunem
$neku do zabéru. Z naméfenych vysledkd plyne, ze
pasovy dopravnik je velice Setrny k dopravovanym
zrnindm a proto je vhodny pro horizontalni dopravu
zrna u poskliziiovych linek jak na ptijmu, pfi dopravé
mezi jednotlivymi vézovymi zasovniky, tak i pri
vyskladnovani.

V oblasti péstovani a sklizné picnin byla v r. 2011
provedena méfeni sklizné picnin na travnich
porostech z hlediska energetické naroc¢nosti ve
vztahu k hektarovému vynosu pice.

Sklizen trvalych travnich porostl patii mezi
energeticky naro¢né operace. Prvni faze, kterou
je seceni pice, vykazuje jiz velké rozdily ve
spotifebé energie. Pri seCeni porostu dochazi k
nerovnomérnému vyuziti energetického zdroje
soupravy, viz obr. 3. Nejvyssi spotieba paliva na
pohon Zaci soupravy je pti nizké pracovni rychlosti
(5 km.h') a nizkém vynosu (5 tha'). Vétsina
sklizeného pozemku vykazovala vynos kolem 10
tha-1 a byla sklizena pracovni rychlosti 10 km.h™,
ktera vyhovovala terénnim podminkam.
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After realized analysis of measured results we
can say, that the screw conveyor equipped by closed
transport through inclines to the bigger extent to
overall mechanical damage of transported grain,
than to the forming of fractions, in contrast to bucket
elevators.

The considerably lower values of overall mechanical
damage of transported grain were reached in case of
common screw conveyor with active shift of screw in
gear. From the measured results it is evident, that the
belt conveyor is very gentle to the transported grains
and therefore it is suitable for horizontal transport
of grain in post-harvest lines, both at reception, at
transport between individual tower silos, and also
during the grain removal.

In the area of growing and harvest of forage crops
there were carried out in 2011 the measurements
of forage crops harvest on grasslands from the
energy demandingness point of view in relation to
the forage yield per ha.

The harvest of permanent grasslands belongs to the
demanding operations from the energy point of view.
Already the first stage, which is the forage cut, shows
the great differences in energy consumption. During
the grassland mowing the utilization of energy source of
machinesetisuneven, seefig. 3. Thehighest consumption
of fuel for the driving mechanism of mower set was
under low working speed (5 km.h™) and low yield (5
tha™). The large part of harvested field has reached the
yield around 10 t.ha™ at working speed 10 km.h"', which
was in accordance with ground conditions.



09

—— pracovni rychlost / speed of operation
5km/h-1

08 \
07 \\

—— pracovni rychlost pracovni rychlost /
speed of operation 10 km/h-1

——pracovni rychlost / speed of operation

\ O\

15 km/h-1
|

AN

Ny LY

y= 498431102
R2=0,9636

i s V= 3G

R2=0,8683 |

i TR g B |

0,1

00

| R*=0,9563 |

jednotkova spotieba paliva I Unit consumption of
fuel Qt [l.t1]

10,00 12,00 1400 16,00 18,00
vynos/ yield w [tha-1]

000 200 400 600 800

Obr. 2: Vliv vynosu fytomasy na mérnou spotfebu motorové nafty pri riiznych pracovnich rychlostech sklizeci soupravy
Fig. 3: Effect of phytomass yield on specific consumption of diesel fuel at different working speed of harvest set

P1i sklizni pozemki s TTP v horskych oblastech s
uvedenym poctem a terminem seci je patrné zna¢né
kolisani hustoty porostu. Pii sklizni picnin, vét§inou
monokultur péstovanych na orné pud¢, je mozné
zarucit kvalitni vynos jak vstupnim materialem, tak
spravnym obhospodarovanim. U pice, sklizené z
ploch trvalych travnich porostd, na které se vztahuji
urcitd pravidla obhospodarovani, jako je posunuty
termin seCe a vynos miize zna¢né kolisat. Pri
sklizni porostu s nevyrovnanym porostem dochazi
i k vykyviim v energetickém vyuziti zemédélské
sklizeci techniky.

Vysledky prezentované v prispévku byly feseny v
ramci fedeni vyzkumného zaméru MZE0002703102
~Vyzkum efektivniho vyuziti technologickych
systému pro setrvalé hospodafeni a vyuzivani
pfirodnich zdroji ve specifickych podminkach
¢eského zemedélstvi®.

Kontakt / Contact
Ing. Vaclav Mayer, CSc.
vaclav.mayer@vuzt.cz

Libuse Pastorkova
libuse.pastorkova@vuzt.cz

Ing. Daniel Vejchar
daniel.vejchar@vuzt.cz

At the harvest of plots with permanent grasslands
in mountain regions with mentioned number and
date of mowings it is evident the considerable
variation of stand density. At the harvest of forage
crops, in great part one-species crops grown on
arable land, it is possible to guarantee the high
yield both by input material and correct husbandry.
In case of forage harvested from permanent
grasslands, where is necessary to maintain certain
rules of management, for example postponed date
of mowing, the yield can fluctuate significantly.
During the harvest of uneven stand there are also
the fluctuations in energy utilization of harvest
machinery.

The results presented in this article have been
obtained within the solution of research purpose
MZE0002703102 ,,Research of Effective Utilization
of Technological Systems for Sustainable Farming
and Utilization of Natural Resources in Specific
Conditions of Czech Agriculture®.

Ing. Jiti Bradna, Ph.D.
jiri.bradna@vuzt.cz

Bc. Ilona Gerndtova
ilona.gerndtova@vuzt.cz
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Vliv slune¢ni radiace na oteplovani stajového
prostoru pies stiesni krytinu

V letnich mésicich dochdzi k nadmérnému
zahtéti vnitfniho stdjového prostoru a zvirata jsou
tak vystavena tepelnému stresu. V disledku toho
dochazi ke sniZeni ptijmu potravy a nasledné snizeni
produkce mléka. Aby se minimalizovaly vykyvy
v produkci mléka béhem letniho obdobi, jsou
pfijimanaslozita opatieni, jak snizit teplotu stajového
prostiedi. Casto se tak namisto pfi¢iny odstranuje
pouze disledek. Z predchozich pozorovani byl
zjistén vliv intenzity slune¢niho zafeni na teplotu
vnitiniho prosttedi. Zkoumani byla podrobena
3 rtizna provedeni vlaknocementovych stfesnich
panelii a byl sledovan vliv barvy panelu na mnozstvi
tepla, které prostoupi do podsttesniho prostoru.
Panely mély z jedné strany barevné provedeni cerné,
bilé a cervené. Z druhé strany mély vSechny panely
barvu Sedou.

Z hlediska povrchové teploty bylo dosazeno
nejlepsich vysledkil (tj. nejnizsich teplot povrchu)
u bilosedého panelu, kdy bila barva je na vnéjsi
strané. Ve srovnani s ¢erno$edym provedenim je
jeho povrchovid teplota o 39 % nizsi. Souhrnné jsou
ziskané vysledky zobrazeny v grafu na obr. 1.

Effect of Solar Radiation on Heating Up of
Stable Space through the Roof Covering

In the summer season the internal ambience of stable
is heated excessively and the animals are exposed to the
thermal stress. As a result it comes to the reduction
in food intake and consequently to a decrease of milk
production. In order to minimalize the fluctuations in
milk production during the summer season the complex
measures are applied for the purpose of temperature
reduction in the stable space. It means, instead of cause,
there are frequently eliminated only consequences. From
the previous observations there was ascertained effect of
solar radiation intensity on the temperature of internal
ambience. There were examinated 3 different designs
of fibre-cement roof panels and there was monitored
the effect of panel colour on the amount of heat, which
penetrates into the space under roof. The panels from
one side were colourful - black, white and red and from
the other side all panels had grey colour.

In regard to the surface temperature the best results (it
means, the lowest surface temperatures) were achieved
in case of white-grey panel, where the external side is
white painted. In comparison with black-grey design, its
surface temperature was by 39% lower. In summary, the
obtained results are shown in diagram on fig.1.
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Obr. 1: Vliv barevného provedeni cemento vidknitych panelii na teploty jejich povrchu
Fig. 1: Effect of coloured design of fibre-cement panels on their surface temperatures



V grafu na obr. 2 jsou uvedeny vysledky sledovani
prostupu tepla barevné rtizné feSenym povrchem
stfe$niho plasté s vlaknocementovou krytinou. Tyto
vysledky koresponduji s pribéhem povrchovych
teplot. Nejlepsiho vysledku bylo dosazeno opét
u stfe$niho plasté tvoreného bilosedym panelem
s bilou barvou na vnéjsi strané. Prostup tepla do
podstresniho prostoru je v tomto pripadé vice nez 4x
mensi neZ u panelu ¢erno$edym provedenim (vrchni
barva ¢erna), event. 3,5x mensi, kdyz je vrchni barva
Seda.

In the diagram on fig. 2 there are shown the results
of monitoring of heat penetration through the roof
cladding with surface of different colours with fibre-
cement covering. These results correspond to the
development of surface temperatures. The best result
was achieved again in case of roof cladding formed by
white-grey panel with white colour on the outside. The
heat penetration into the space under roof is in this case
more than 4x lesser, than at panel with black-grey design
(top colour is black), possibly 3,5x lesser, when the top
colour is grey.
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Obr. 2: Prostup tepla variantné fesenym stresnim plastém na spodni strané pldsté
Fig. 2:  Heat penetration through the variantly made roof cover on the bottom side of this cover

Vysledky prezentované v prispévku byly ziskany v
ramci feSeni vyzkumného zaméru MZE0002703102
»Vyzkum efektivniho vyuziti technologickych systémii
pro setrvalé hospodateni a vyuzivani ptirodnich zdrojt
ve specifickych podminkach ceského zemédélstvi®.
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The results presented in this contribution have
been obtained within the solution of research purpose
MZE0002703102 ,,Research of Effective Utilization of
Technological Systems for Sustainable Farming and
Utilization of Natural Resources in Specific Conditions of
Czech Agriculture®
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Optimalizace davkovani a zapraveni organické
hmoty do pidy s cilem omezit povrchovy odtok
vody pfi intenzivnich destovych srazkach

V pokusu v Cerveném Ujezdé je hodnocen vliv
vstupni davky kompostu a technologie zpracovani
pudy na fyzikalni a biologické vlastnosti pidy a
nasledny vliv na infiltra¢ni vlastnosti ptdy. Treti
rok po zapraveni kompostu jiz prevySoval vliv
technologie zpracovani ptdy zmény zpusobené
davkou kompostu. Orané varianty s rozdilnymi
davkami kompostu vykazuji v orni¢nim profilu
vyrovnané hodnoty ptdnich vlastnosti. U kyptenych
variant vzrostl podil Cox v povrchové vrstvé. S
naristem obsahu Cox se soucasné navySovaly
hodnoty nasycené hydraulické vodivosti, oddaloval
se pocatek povrchového odtoku a zvySovala se
infiltrace vody do pudy.

Optimalization of Dosage and Placement of
Organic Matter into the Soil in Order to Reduce
the Surface Water Runoff During the Intensive
Rainfalls

In the trial carried out in the locality Cerveny Ujezd
there was evaluated the influence of input compost
rate and technology of soil cultivation on physical
and biological properties of soil and after-effect on
infiltration soil properties. The third year after compost
placement, the effect of soil cultivation has already
exceeded the changes cause by application of compost
rate. The ploughed variants with different compost rates
show in top soil profile the well-balanced values of soil
properties. In case of ploughed variants the Cox share
in the surface layer has risen. Together with increase
of Cox content the values of saturated hydraulic
conductivity have increased, the start of surface water
runoff was postponed and the water infiltration into
the soil has enhanced.
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Obr. I: Podil tihrnu povrchového odtoku vody na pokusnych parceldch zpracovanych do stejné hloubky kypticem

v piidoochranné technologii a pluhem p¥i orbé

Pozndmka: jaro, ozimd psenice, jilovitohlinitd piida, hloubka zpracovdni 0,18 az 0,20 m, konstantni intenzita zadestovini 87

mm.h!

Fig. 1: Share in aggregate amount of surface water runoff on experimental plots cultivated into the same depth by
tiller in soil-protecting technology and by plough during the ploughing

Note: spring,winter wheat, clay-loam soil, depth of cultivation 0,18 az 0,20 m, invariable intensity of artificial raining 87

mm.h-!



Vsakovani vody do ptdy je ovlivinéno strukturou pudy
v ornici. Pro udrzeni nebo i zlep$eni struktury pudy je
podminkou dostate¢ny prisun organické hmoty do ptdy.
Premény organické hmoty v pidé na humus pfiznivé
ptisobi na tvorbu ptidnich agregati a jejich vodostélost,
zvysujiiodolnost nezadoucimu zhutiovani. Tyto zmény
v ptidé jsou dlouhodobé. Zlep$eni piidni struktury dava
predpoklad pro zvyseni retence vody v pudé a snizeni
splaveni zeminy z ornice. Pfinosem je sniZeni vodni
eroze a ochrana pudniho fondu.

Vysledky presentované v prispévku byly ziskany
pti feSeni vyzkumného projektu NAZV QHS82191
,Optimalizace davkovani a zapraveni organické hmoty
do pidy s cilem omezit povrchovy odtok vody pri
intenzivnich destovych srazkach®

Kontakt / Contact
Ing. Pavel Kovaricek, CSc.
e-mail: pavel.kovaricek@vuzt.cz
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Water infiltration into the soil is influenced by soil
structure in the topsoil layer. In order to sustain or
improve the soil structure it is necessary to ensure the
sufficient supply of organic matter into the soil. The
changes of organic matter in soil to the humus influence
favourably the formation of soil aggregates and their
water stability and increase also the resistence against
undesirable compaction. These changes in soil are long
lasting. The improvement of soil structure enables an
increase of water retention in soil and reduction of soil
loss from the topsoil layer. It leads to the decrease of
water erosion and protection of land resources.

Results presented in this contribution have been
obtained during the solution of research project NAZV
QH82191 ,Optimalization of Dosage and Placement
of Organic Matter into the Soil in Order to Reduce the
Surface Water Runoff During the Intensive Rainfalls®.
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Zména vlastnosti surové kejdy pfi separaci

Separace jako metoda Upravy a zpracovani kejdy
se v posledni dobé nebyvale rozsifila. K tomuto
vyvoji prispélo roz$ifeni bezstelivovych systému
ustdjeni krav, kde jsou boxy nastyldny separatem. V
poslednim obdobi také roste pocet podniki, které
provozuji bioplynové stanice a pro upravu digestatu
vyuzivaji separaci. Aktudlnim problémem se tak
stava nedostatek detailnich informaci a poznatki o
procesu separace, zejména z hlediska zmén vlastnosti
vstupujictho materidlu (surova kejda, digestat) a
slozek vystupujicich ze separdatoru (separat, fugat).

Ve dvou zemédélskych podnicich byla sledovdna
¢innost valcového separatoru vyrabéného italskou
firmou DODA a s$nekového separatoru FAN
(FAN Separator GmbH). Schéma jejich c¢innosti
je na obr. 1 a 2. V obou ptipadech byla vychozim
produktem surova kejda ze staji pro chov skotu. V
pravidelnych tydennich intervalech byly nezavislou
akreditovanou laboratofi odebirany vzorky surové
kejdy, separatu a fugatu a provadén rozbor na
obsah susiny, spalitelnych latek, celkového dusiku,
amoniakélniho dusiku, fosforu, drasliku, vapniku,
hoi¢iku a siry. Odbéry téchto vzorki byly opakovany
celkem tfikrdt za stejnych podminek. Vysledky
laboratornich analyz jsou uvedeny v tabulce 1.

vstup kejdy

input of slurry wiiton

vibrator

elektromotor pro pohon $neku l
electromotor for screw driving

Modification of Raw Slurry Properties During
the Separation

Separation, as the method of treatment and
processing of slurry, has spread recently in unusual
extent. This development was cause among others
by the extension of beddingless systems of cow
stabling, where the separate is used in boxes. In
recent years there was increased the number of
agricultural enterprises carrying on biogas plants
and using the separation for digestate treatment. The
current problem is insufficient quantity of detailed
information and knowledge about the process of
separation, especially in reference to properties of
input material (raw slurry, digestate) and components
rising from separator (separate, sludge liquor).

In two agricultural enterprises there was monitored
the function of cylindric separator produced by the
Italian copany DODA and screw separator FAN (FAN
Separator GmbH). The function schemeis shown onthe
figures 1 and 2. In both of cases the source product was
raw slurry originating from the cattle stables. In regular
weekly intervals there were sampled by independent
accredited laboratory the raw slurryseparate and
sludge liquor and it was carried out the analyses of dry
matter content, burnable substances, total nitrogen,
ammoniac nitrogen, phosphorus, potassium, calcium,
magnesium and sulphur. The withdrawal of these
symples have been repeated three times under the

same conditions. The results of laboratory analysis are
montinnad in tho tahlal

lamelové sito
lamella sieve

Obr. 1: Schéma c¢innosti Snekového separdtoru FAN
Fig. 1: Function scheme of the FAN screw separator

32

fugat
sludge liquor

regulaéni klapka

\ adjusting flap

tuhy podil
solid fraction




I .' separat
surova kejda ) separate
m (5 B
raw slu o L
R -]
fugat
sludge liquor
Obr. 2 Schéma Cinnosti separdtoru s valcovym sitem DODA
Fig. 2 Function scheme of DODA separator with cylindric
(Cs)ragla;'i:ﬁfée; Dusik | ztoho dusik
Separdtor Sugina | T litky celkovy | amonikalni Fosfor Draslik | Vépnik | Hoitk Sira
p Dry . Total Ofwhich | Phosphorus | Potassium | Calcium | Magnesum | Sulphur
Separator Organic . .
matter nitrogen | ammoniacal (P) (K) (Ca) (Mg) (S)
(burnable) (N) nitrogen
substances 8
FAN 7,85 6,61 0,291 0,103 0,058 0,280 0,255 0,060 0,031
DODA | 8,27 6,85 0,330 0,130 0,068 0,210 0,201 0,063 0,033

Tab. 1: Primérny obsah susiny, organickych ldtek a Zivin (v % Cerstvé hmotnosti) v surové kejdé skotu pouZité pro separaci
Tab. 1: Average content of dry matter; organic substances and nutrients (in % fresh weight) in crude slurry of cattle used for separation

Obsah susiny | Obsah spal.latek | Spal.latky/susina , Dusik
Celkovy N 1
Slozka Dry matter Burn. subst. Burn. subst./dry Total N amoniakdlni
Component content content matter Ammoniacal N
FAN |DODA | FAN |DODA | FAN |DODA | FAN [DODA | FAN | DODA
rugat 59 | 11 | .64 | <15 | 073 | 079 | 23 | +11 | +1 | +25
Sludge liquor
Separdt 1 yer | 4156 | +200 | 4181 | 090 | 091 | 45 | 411 | 62 | -38
Separate
Surové kejda 0.84 0.83
Raw slurry
Slozka Fosfor Draslik Véapnik Hor¢ik Sira
Component Phosphotus Potassium Calcium Magnesium Sulphur
FAN | DODA | FAN |DODA | FAN [DODA | FAN |[DODA | FAN | DODA
Fugat 28 | 43 | c16 | 421 | 52 | w4 | 22 | 42 | 51 | 41
Sludge liquor
Separat +8 3 | 18 | 420 | +124 | 411 | 41 | 413 | 425 | +62
Separate
Surova kejda
Raw slurry

Tab. 2: Distribuce ldtek a Zivin separdtorem FAN a DODA vyjddrend jako zména obsahu Zivin (v %) ve
slozkdch po separaci ve srovndni s obsahem v surové kejdé
Pozndmka: vychozi obsah ldtek a Zivin v surové kejdé (v kg/100 kg Cerstvé hmoty kejdy) = 100 %
Tab. 2: Distribution of substances and nutrients by separators FAN and DODA expressed as change in content of
nutrients (in %) in components after separation in comparison with content in raw slurry
Note: initial content of substances and nutrients in raw slurry (in kg/100 kg fresh mass of slurry) = 100 %
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Ze ziskanych vysledku vyplyva, vedle variability
charakteristik vstupni kejdy, fugatu a separdtu,
rozdilnd ucinnost sledovanych zptisobt separace,
vyjadfena rtiznou drovni distribuce latek a Zivin z
pavodni kejdy do fugatu a separatu.

Udaje v tab. 2 ukazuji na vétsi G¢innost separace u
separatoru FAN, a to zejména z hlediska distribuce
sudiny a organickych (spalitelnych) latek. Vzhledem
k tomu, Ze ¢ast zivin v kejdé je vazana v organické
hmoté a ¢ast je disociovana v roztoku, prevazujici
¢ast amoniakalniho dusiku a drasliku prechazi do
fugatu a naopak, pfevazna ¢ast zejména organického
dusiku a fosforu predchazi do separatu. Vzhledem k
variabilité kvality kejdy v zemédélském provozu a
rozdilné funkci a G¢innosti raznych typt separatort
se doporucuje provadét v praxi analyzy obou
produktii separace, za ucelem spravného stanoveni
davek téchto hnojiv a fadného vedeni evidence
hnojeni.

Vysledky prezentované v prispévku byly ziskany v
ramci fe$eni vyzkumného projektu NAZV QH82283
»Vyzkum interakce mezi vodou, ptidou a prostfedim
z hlediska hospodateni se statkovymi hnojivy v
trvale udrzitelném zemédélstvi®

Kontakt / Contact
doc. Ing. Jifi Vegricht, CSc.
e-mail: jiri.vegricht@vuzt.cz

Ing. Josef Simon
e-mail: josef.simon@vuzt.cz
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From the obtained results it is evident, that in
addition to variability of input slurry characteristics,
sludge liquor and separate, there was also recorded
differential effectiveness of monitored separation
methods expressed by different level of distribution
substances and nutrients from initial slurry into the
sludge liquor and separate.

The data in the table 2 indicate higher effectiveness
of separation in case of the FAN separator, especially
in relation to the distribution of dry matter and
organic (burnable) substances. In the view of the fact,
that a part of nutrients in slurry is bound in organic
mass and part is dissociated in solution, the larger
part of ammoniac nitrogen and potassium merges
into sludge liquor and on the contrary, larger part
of organic nitrogen and phosphorus merges into
separate. In regard to the variability of slurry quality
in agricultural practice and differential function and
effectiveness of various types of separators there is
recommended to carry out in practice the analysis
of both products of separation for the purpose
of correct determination of rates of these organic
manures and proper keeping of records.

Results presented in this contribution have been
obtained within the solution of research project
NAZV QH82283 ,Research of Interactions Among
Water, Soil and Environment in Relation to Manure

Management in Sustainable Agriculture®
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Nové pristupy pri dojeni krav v dojicich robotech

S vyuzitim dojicich robotii a ziskanim novych
poznatkd a zkuSenosti s touto jesté stale relativné
novou technologii v praxi je potfeba hledat
nové pristupy ke zlep$eni efektivnosti systému a
vzajemnych interakei ¢lovék - zvife — robot.

Ve stdji dojnic se 4 dojicimi roboty Lely Astronaut
A2 byla v jedné skupiné dojnic pomoci zafizeni
pro zvukovou stimulaci dojnic umisténému na
obojku zvifete (Obr. 1) experimentalné ovéfovana
moznost zlepseni navs§tévnosti robota k dojeni
vlivem prehrani zvuku sypani granuli do krmitka v
pravidelném intervalu tak, aby se snizila variabilita
intervalu navstév a doslo ke zlep$eni navstévnosti
problémovych dojnic v pozadovaném intervalu.

New Approaches to Dairy Cow Milking in Milking
Robots

At the utilization of milking robots linked with
obtaining of new knowledge and experience with
this still relatively new technology in practice it is
necessary to seek for new approaches leading to the
improvement of effectiveness and mutual interactions
in the system man - animal - robot.

In the dairy cattle stable equipped by 4 milking
robots Lely Astronaut A2 there was experimentally
tested in one group of dairy cows by means of an
apparatus for acoustic stimulation of dairy cows
placed on animal’s collar (Fig. 1) the possibility of
improvement of robot attendance for milking with
use of playback of granule pouring sound in regular
interval in order to reduce a variability of attendance
interval and to assure the improved attendance of
troubled dairy cows in required interval.

Obr. 1: Umisténi audiostimuldtoru na obojku pokusnych dojni

biints

Fig. 1: Location of audiostimulator on collar of tested dairy cows

Jak vyplyva z porovnani uvedeného na obr.
2, byla primérnd navstévnost pokusné skupiny
pred zahdjenim experimentu 4,95 a u kontrolni
skupiny 4,61, zatimco za dobu trvani experimentu
doslo k poklesu navstévnosti robota u pokusné
skupiny na 4,31 a u kontrolni skupiny na 3,53.
Snizeni navstévnosti miize byt zptisobené celou
fadou faktord, ale pro vyhodnoceni vlivu zvukové
stimulace je vyznamné, Ze u pokusné skupiny doslo
k mirnéjsimu poklesu 13 %, u kontrolni skupiny
se jednalo o pokles 0 23,4 %, coz lze povazovat za
statisticky vyznamné.
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How results from comparison shown on the figure
2,the average attendance of the tested group before the
starting of experiment was 4,95 and in case of control
group 4,61, while during the duration of experiment
there was recorded a reduction in robot attendance
of tested group to 4,31 and at control group to 3,53.
The decrease of attendance can be caused by many
factors, but for the evaluation of acoustic stimulation
effect it is important, that in case of tested group there
was recorded more moderate decrease by 13 %, while
in case of control group the reduction was by 23,4 %,
which can be considered for statistically significant.
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Obr. 2: Porovndni priimérnych hodnot poctu ndvstév sledovanych skupin dojnic za den v robotu za dobu trvini

experimentu a stejné doby pred provedenim experimentu

Fig.2:  Comparison of average values of attendance number of monitored dairy cow groups per day in robot during duration
of experiment and the same period before the execution of experiment

V dalsi ¢asti experimentu byla ve stdji dojnic s
dojenim pomoci 2 dojicich robotii Lely Astronaut
A3 ovéfovana moznost zlepSeni navstévnosti robotu
zlep$enim mikroklimatu uvnitf dojictho boxu.

Na dojicim robotu pro dojeni pokusné skupiny
byly provedeny upravy spocivajici v nainstalovani
infracervené lampy nad zadi krav stojicich v robotu
v zimnich mésicich a v letnich mésicich byl do
prostoru nad kravou vhanén evaporaci ochlazeny
vzduch.
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In the subsequent part of experiment there was tested
in the dairy cow stable with milking by means of 2 milking
robots Lely Astronaut A3 a possibility of robot attendance
improvement consisting in amelioration of microclimate
inside the milking box.

There were carried out the modifications on milking
robot serving to milking of tested group dairy cows. These
modifications consist in installation of infra-red lamp
over rear body part of cows standing in the robot during
the winter season and in the course of summer season
there was blown into the space over cows the chilled air
by means of evaporation.

Obr. 3: Snimek potizeny termokamerou bezprostiedné po vstupu dojnice do dojiciho boxu (vlevo) a snimek
porizeny na konci dojeni pfi pouZiti evaporacniho chlazeni uvniti boxu

Fig. 3:  Photo made by thermocamera immediately after cow entry into the milking box (to the left) and photo
made at the end of milking under utilization of evaporation cooling inside the box



Ovéreni prokazalo funkénost tohoto zatizeni a
zlep$eni navstévnosti robota hlavné v extrémnich
klimatickych podminkach. Naptiklad druhy den po
nainstalovani infrazarice se zlep$ila navstévnost u
pokusné skupiny o 7 %, zatimco u kontrolni skupiny
klesla o 1,4 %. V letnich mésicich se napf. 18. 8. 2011
zlepsila na druhy den navstévnost u pokusné skupiny
0 6 %, zatimco u kontrolni skupiny o 4,1 %.

Vysledky prezentované v prispévku byly ziskany
v rdmci feSeni vyzkumného projektu NAZV
QH91260 ,,Vyzkum a hodnoceni interakci systému
¢lovék - zvife — robot v chovu dojnic se zaméfenim
na zlep$eni efektivnosti systému a welfare dojnic®

Kontakt / Contact
Ing. Antonin Machalek, CSc.
e-mail: antonin.machalek@vuzt.cz

Ing. Josef Simon
e-mail: josef.simon@vuzt.cz
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The test has proved the functionality of this
equipment and improvement of robot attendance,
mainly under extreme climatic conditions. For example,
the second day after the installation of infra-red lamp,
the attendance at tested group has improved by 7 %,
while in case of control decreased by 1,4 %. During the
summer season, for example on August 18, 2011, the
attendance improved on the second day at tested group
by 6 %, while in case of control group by 4,1 %.

Theresults presented in this article have been obtained
within the solution of research project NAZV QH91260
»Research and Assessment of Interactions in System
Man - Animal - Robot in Dairy Cow Breeding Aimed
at Improvement of System Effectiveness and Dairy Cow

Welfare®
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Technologie fizeného pohybu stroji po pozem-
cich vedouci k omezeni degradace pidy a zvySeni
efektivity hospodareni

Pfi fe$eni projektu byl vyuzit poloprovozni polni
pokus zaméfeny na systém prejezdii po pozemku v
trvalych jizdnich stopach. Ziskané vysledky potvr-
dily, Ze systém soustfedénych jizd strojii do trvalych
jizdnich stop na pozemku lze uskutecnit za pred-
pokladu vyuzivani minimaliza¢nich technologii
zpracovani piidy, dobré vybavenosti zemédélského
podniku technikou, péstovani plodin sklizenych
sklizeci mlatickou a zdjmu o vyuzivani pracovnich
postuptl, které prispivaji k uchovani drodnosti a
dalsich funkci pudy. Dalsim predpokladem je tech-
nologicka kazen pracovnikd, ktefi zajistuji pracov-
ni operace na pozemcich vybranych pro technolo-
gii s fizenymi prejezdy po pozemcich.

Ptiznivé se projevilo soustfedéni prejezdu do tr-
valych stop na fyzikalni vlastnosti ptidy a na ukaza-
tele kvality ptipravy pudy pro seti. Dal§im poznat-
kem je pfinos ke zvys$eni jimavosti piidy pro vodu
z intenzivnich srazek a sniZeni rizika vodni eroze
pudy pti uplatnéni systému fizenych prejezdi.

Prestoze pojezdova ustroji traktord a sklizecich
mlati¢ek nejsou konstruovana s ohledem na vyuzi-
ti v systému rizenych prejezdtl (vétsi rozchod kol
sklizeci mlaticky nez rozchod kol traktort), bylo
dosazeno relativné priznivé situace, kdy vétsina
produkéni plochy pozemku byla bez vlivu pojez-
dovych tstroji. V podminkach polniho pokusu,
na pozemku o vyméte 10 ha, se podatilo disledné
soustfedit kolejové stopy do past, které predstavo-
valy 32% plochy pozemku pfi pouzitém zakladnim
modulu pracovniho zabéru stroji 6 m. To predsta-
vuje vyznamné snizeni pojezdéné plochy pozemku
- pti konven¢nim zpiisobu jizd po pozemcich je
pojezdénd plocha stroji v rozmezi 75 az 100% plo-
chy pozemka.
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Technology of Controlled Traffic Farming Lea-
ding to Reduction of Soil Degradation and Incre-
ase of Husbandry Effectiveness

During the project solution there was used the
pilotplant field trial aimed at the system of passages
in permanent traffic lanes. The obtained results
confirmed, that the system of concentration of
machinery passages along the field into permanent
traffic lanes can be applied on condition of use of
minimalization technologies of soil cultivation,
good level of machinery in agricultural enterprise,
growing of crops harvested by combine harvester and
if exist an interest in utilization of working processes,
which contribute to the conservation of fertility and
other functions of soil. The next prerequisite is the
technological discipline of employees, who ensure the
working operations on fields selected for Controlled
Traffic Farming (CTF) technology.

The concentration of passages into permanent traf-
fic lanes influenced favourably the physical properties
of soil and quality indicators of soil preparation for
sowing. The another obtained Cindiny represents a
contribution to an enhancement of absorbing power
of soil for water originating from intensive rainfalls as
well as a reduction of water erosion of soil under appli-
cation of the Controlled Traffic Farming system.

In spite of the fact, that the travel mechanisms of
tractors and combine harvesters aren’t designed for
application in above mentioned system (bigger wheel
spacing at combine harvester, than at tractors), it was
achieved relatively good situation, when the great part
of field production area wasn 't damaged by travel me-
chanisms. In conditions of field trial, on the plot of 10
ha, we managed to concentrate consistently the whe-
el tracks into the belts, which represented 32% of plot
area at the use of basic modul with working width of
machines 6 m. It represents the important reduction of
tracked area of a plot - at traditional method of passa-
ges along the plots this tracked area varies from 75% to
100%.
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obr. 1: Penetracni odpor pudy (duben 2011, hloubka 120 mm)
Varianty: 1. - neoseté kolejové mezirddky, 2. - stopy kol traktorii pri zpracovani piidy, seti, stopy kol sklizeci mlaticky, 3.
- mimo stopy kol, 4. - pozemek s nefizenymi prejezdy

Fig. 1: Penetration resistance of soil (April 2011, depth 120 mm)

Variants: 1. - unsown track inter-rows, 2. — tractor wheel tracks during the soil cultivation, sowing, wheel tracks of
combine harvester, 3. — outside the wheel tracks, 4. - CTF plot
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obr. 2 Penetracni odpor piidy (duben 2011, hloubka 120 mm)

Varianty: 1. - neoseté kolejové mezitddky, 2. - stopy kol traktorii pti zpracovani piidy, seti, stopy kol sklizeci mldtic-
ky, 3. - mimo stopy kol, 4. - pozemek s nefizenymi prejezdy

Fig. 2 Penetration resistance of soil (April 2011, depth 120 mm)

Variants: 1. - unsown track inter-rows, 2. — tractor wheel tracks during the soil cultivation, sowing, wheel tracks of
combine harvestet, 3. — outside the wheel tracks, 4. - CTF plot
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Vysledky prezentované v prispévku byly ziskany
v ramci fe$eni vyzkumného projektu NAZV MZe
CR QH92105 ,Technologie Fizeného pohybu stroji
po pozemcich vedouci k omezeni degradace ptidy a
zvys$eni efektivity hospodareni

Kontakt / Contact
prof. Ing. Josef Hila, CSc.
e-mail: josef.hula@vuzt.cz
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The results presented in this article have been
obtained within the solution of research project
NAZV MZe CRQH92105 ,,Technology of Controlled
Traffic Farming (CTF) Leading to Reduction
of Soil Degradation and Increase of Husbandry
Effectiveness®.
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Vyzkum novych feSeni venkovnich individualnich
bud (VIB) pro telata

V letnim obdobi béhem slune¢ného dne muize teplota
vnitinitho prostfedi VIB dosahovat hodnot 40 - 45 °C,
coz miize mit jiz velmi neptiznivy vliv na zdravotni stav
chovanych telat, proto je nutno hledat takova technicka
a organiza¢ni feSeni, ktera poskytnou telatiim vhodné
zivotni podminky pti dodrzeni zasad welfare a ochrany
zivotniho prostredi. Z doposud provedenych sledovani
je zfejmé, ze parametry vnitiniho prostedi ve VIB jsou
vyznamné zavislé na intenzité slunec¢niho zateni, pouzitém
materidlu VIB a také na jejich konstrukénim feseni.

S ohledem na zjisténé nedostatky stavajicich VIB byly
v ramci feseni projektu QH92251 zaloZeny experimenty
s cilem hleddni a nalezeni technickych a konstrukénich
opatfeni a tprav provedenych na VIB vedoucich ke zlep-
$eni predevsim tepelné pohody chovanych zvitat v letnim
obdobi.

Obr. 1: VIB bez pokryvu, vétrani oevfe, varianta 1
- zdkladni

Fig 1: OIB without cover, ventilation open, variant 1
— basic

Obr. 2: VIB pokryta 3 vrstvami izolace pod plovouci
podlahy krytych bilym PP plastem, varianta 2

Fig. 2: OIB covered ba 3 layers of insulation under flo-
ating floors covered by white plastic material, variant 2
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Research of New Solutions Related to Outdoor In-
dividual Boxes (OIB) for calves

During the sunny day in summer season the
temperature inside the OIB can reach 40 - 45 °C, which
can have very unfavourable effect on health state of kept
calves. Therefore it is necessary to seek such a technical
and organizational solutions, which assure suitable
living conditions for calves under observance of welfare
principles and environmental protection. From the
realized monitoring it is evident, that the parameters
of internal ambient in outdoor individual boxes (OIB)
depend significantly on intensity of solar radiation,
material used for OIB and also on their structural design.

In relation to discovered deficiencies at the existing OIB
there were established experiments within the project No.
QH92251 aimed at seeking and finding of technical and
structural measures and adaptations relating to the OIB
leading above all to an improvement of thermal welfare of
kept animals during the summer season

Obr. 3: VIB pokryta 50mm vrstvou minerdlni vaty a
AB parozdbranou s hlinikovou folii, varianta 3

Fig. 3: OIB covered by 50mm layer of mineral padding
and AB steam block

Obr.4:  VIBsestiiSkouzvedmutouo 190mmnadstiesniplist VIBa
sed streSnirmi vétracimi otvory o rozmerech 250x110 mm, varianta 4
Fig4: OIB with canopy lifted by 190 mm over VIB roof covering
with 4 roof vent openings with dimensions 250x110 mm, variant 4
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Obr. 5: Vliv konstrukcniho teseni a orientace VIB ke svétovym strandm na teplotu uvnitt VIB
Fig. 5: Effect of structural design and orientation of OIB to towards the cardinal points on temperature inside the OIB

Ze ziskanych vysledku vyplyva vyznamny vliv kon-
strukéniho fe$eni a pouzitych materidlt vnéjsiho plas-
té VIB na tvorbu mikroklima vnitfniho prostredi.

Pouzitim vhodnych izola¢nich a reflexnich mate-
rialti Ize t¢inné eliminovat prostup slune¢niho zafeni
plastém dovnitf VIB, a tim tak pozitivné ovlivnit tepel-
ny komfort ustdjenych telat. V tomto obdobi je nutné
vénovat nalezitou pozornost i dostate¢nému vétrani
prostoru uvnitt VIB a orientaci vstupu VIB ke svéto-
vym stranam. V letnim obdobi Ize doporucit orientaci
vstupu na sever a v zimnim obdobi naopak na jih.

Vysledky prezentované v ptispévku byly ziskany v
ramci feSeni vyzkumného projektu NAZV QH92251
»Stanoveni kriterii pro welfare v odchovu telat se za-
méfenim na zlepSeni podminek chovného prostredi v
obdobi extrémnich venkovnich teplot ve variantnich

7€

systémech ustajeni®

Kontakt / Contact
doc. Ing. Jiti Vegricht, CSc.
e-mail: jiri.vegricht@vuzt.cz

Ing. Josef Simon
e-mail: josef.simon@vuzt.cz
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From the obtained results it is evident the significant
effect of structural design and used materials of exter-
nal OIB covering on the formation of internal ambient
microclimate.

By using of suitable insulating and reflective materials
it is possible to eliminate effectively the penetration of so-
lar radiation through the cover inward the OIB and thus
influence positively thermal comfort of stabled calves. In
this period it is necessary to pay appropriate attention also
to sufficient aeration of space inside the OIB and orien-
tation of OIB entry to the cardinal points. In the summer
season it is possible to recommend the orientation of ent-
ry to the north and in the winter season, on the contrary,
to the south.

The results presented in this contribution have been
obtained within the solution of research project NAZV
QH92251 ,,Determination of Criteria for Welfare in Calf
Rearing Aimed at Improvement of Breeding Ambient
Conditions in Period of Extreme Outdoor Temperatures
in Variant Systems of Stabling"
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Technologie péstovani brambor - nové postupy Setrné
k Zivotnimu prostfedi

Pii feSeni projektu bylo v r. 2011 pracovano na aktivi-
tach tif dil¢ich cil.

V prvni aktivité byla provadéna méteni vnitini kvality
a odolnosti vzorkd hliz brambor, odebranych z rtiznych
variant hnojeni zalozenych pokust, vii¢i mechanickému
zatézovani v laboratornich podminkach simulatoru
zatizeni. Ovéfované vzorky hliz byly vyhodnoceny
programem Kabi, pomoci kterého bylo zjisténo
procentudlni poskozeni plochy fizku dané hlizy, dale tyto
hodnoty byly zpracovany pomoci statistické analyzy na
webové aplikaci.

Pii letosnim ovéfovani metody byly pouzity vzorky
dodané Vyzkumnym tistavem bramboratskym Havlickiv
Brod, s.ro. z pokust vyzivy a hnojeni odriidy Janet a
Magda.

Podminky méfeni a varianty hnojeni byly uvedeny v
tabulce 1. VSechny namétené hodnoty jednotlivych vari-
ant a jejich opakovani se ukladaly do tabulek v programu
EXCEL (Tab. 2) a byly zpracovany a graficky znazornény.

Technology of Potato Cultivation - New Environ-
mentally Friendly Practice

The project solution was aimed in 2011 activities lea-
ding to three particular objectives.

During the first working activity there were carried
out the measurements of internal quality and resistance
of potato tuber samples, taken out of the experiments
with different variants of fertilization, against mechanical
load in laboratory conditions by means of load simulator.
The tested tuber samples were evaluated by means of the
Kabi programme. In this way there was ascertained the
percentage of surface damage of a given tuber slice and
in addition these values were processed by the method of
statistic analysis on web application.

At this year’s testing of this method there were used
the samples delivered by the Potato Research Institute Ltd.
in Havli¢cktiv Brod. These samples come from fertilization
experiments with varieties Janet a Magda.

The conditions of measurements and variants of fer-
tilization were shown in the table 1. All measured values
of particular variants and their repetitions were stored in
tables in the EXCEL programme (Tab. 2) and then were
processed and depicted graphically.

Dévka N po vzejiti apli-
Varianta Hnojivo Davka N pred sazenim katorem
Variant Fertilizer N rate before planting N rate after emergence
by use of applicator

la Mocovina

1b Urea 100 kg/ha 0 kg/ha

lc 100 kg/ha

2a

2b DAM 390 100 kg/ha 0 kg/ha

2c

3a

3b DAM 390 50 kg/ha 50 kg/ha

3c

4a

4b DAM 390 0 kg/ha 100 kg/ha

4c

5a

b Siran amonny 50 kg/ha 50 kg/ha

P Ammonium sulphate | granulovany / granulated tekuty / liquid

Tab. 1: Varianty hnojeni pokusnych ploch
Tab. 1: Fertilization variants of experimental plots



Varianta hnojeni 1 2 3 4 5
Fertilization variant

Priimérné poskozeni plochy hliz Janet [%] 18,71 | 19,96 | 16,84 | 13,54 | 15,62
Average damage of tuber surface - Janet [%)]

Primérné poskozeni plochy hliz - Magda [%] 13,54 | 13,61 | 12,52 | 19,84 | 14,59
Average damage of tuber surface - Magda [%]

Tab. 2: Priumérné poskozeni p¥i riiznych variantdch hnojeni
Tab. 2 : Average damage at different variants of fertilization

Zvysledkt méfeni plyne az na variantu 4, kde je pa-
trny velky rozdil, ktery muize byt vysvétlen nahodilou
chybou méfeni, ze priibéhy poskozeni u obou odrtid
podle hnojeni jsou obdobné. Rozdil v odolnosti obou
odriid vii¢i poskozeni je pravdépodobné zptsoben
pravé danou odridou. Podle odrtidové nachylnysti
pravé na toto poskozeni.

V ramci plnéni druhé aktivity projektu bylo pro-
vadéno laboratorni ovéfovani moznosti Gspor che-
mickych pripravkit pomoci prerusovaného presného
davkovani kapalnych pripravki raznych typt cidel-
-senzortl na méfici stolici. Méfeni davkovani probihala
s vodou pti riznych rychlostech pohybu a pracovnim
tlaku a na riznych postiikovych tryskach. Méteny byly
davky pfi senzorem ovladaném prerusovaném davko-
vani a trvalém pritoku kapaliny. Vysledky métfeni jsou
uvedeny znazornény na grafu obr. 1.

From the results of measurements arise, that the da-
mage record at both of varieties according to fertilization
isanalogous with exception of the variant 4, where it was
ascertained a great difference, which can be explained
by random error of measurement. The difference in
resistance of both varieties against damage is probably
caused just by a given variety and its damageability:

Within the fulfilment of the second working activity
of this project there was carried out laboratory testing
of possibilities of chemical preparations savings by me-
ans of intermittent exact dosage of liquid preparations
under using of various types of sensors on measuring
stand. The measurement of dosage was realized with
water under different rates of movement and different
working pressure and with using of different sprinkling
nozzles. There were measured the doses at intermittent
dosage controlled by sensor and permanent flow of li-
quid. The results of measurements are shown in fig 1.
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Obr. 1: Vysledky méteni prerusované a neprerusené aplikace kapaliny pfi reflexnim senzorem ovlddaném ddv-

kovani s riiznymi typy trysek

Fig. 1: Results of measurement of intermittent and continuous application of liquid at dosage controlled by refle-

ctive sensor with different types of nozzles
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Z dosavadnich vysledkti méteni vyplyvaji moz-
né uspory aplikovanych ptipravki ve vysi 57 az 79
% podle typu a priméru aplikacnich trysek a tlaku
¢erpané kapaliny. V dal$im roce fe$eni bude pokra-
¢ovano v méfeni s dal$imi typy senzort a praktické
ovérovani na sazeci brambor.

V ramci ovérovani presné aplikace kapalnych
hnojiv po vzejiti porostti brambor bylo ve spolupra-
ci s VUB pii feseni projektu na aktivité v roce 2011
provedeno na zaloZeném polnim pokusu na Vale-
¢ové lokalni prihnojeni variant pokusii. Po vzejiti
brambor béhem vegetace bylo provedeno prihno-
jeni riznymi davkami kapalnych dusikatych hnojiv
DAM a siranem amonnym SA do pudy ke kofentim
hliz. Pokusy byly pfihnojeny pomoci aplikatoru ka-
palnych pripravka do pudy (funkéni model privés-
ného aplikdtoru VUZT, v.v.i., obr. 2)

g
or

A

Obr. 2: P;‘ihnojovdm"polﬁz'ch pokusﬁ"pr‘esﬁ;)

V ramci splnéni posledni aktivity byly v roce 2011
provedeny reser$ni prace z oblasti problematiky me-
tod méfeni a kvantifikace $kodlivych ¢initeld pri
péstovani, sklizni, poskliziové tpravé a skladovani
brambor. Zahdjena byla méfeni skodlivych pracov-
nich ¢initeld (hlu¢nost a prasnost) pti poskliznové
upravé v provoznich podminkach. Vysledky méteni
jsou uvedeny v tabulce 3.

ablikaéi kap
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From the existing results of measurements arise the
possible savings of applied preparations in the amount
of 57-79% according to type and diameter of application
nozzles and pressure of pumped liquid. In the next year
of project solution, the measurements with another typ-
es of sensors and practical testing with using of potato
planter will continue.

In the framework of testing of exact application of
liquid fertilizers after emergence of potato stands there
was carried out in the cooperation with the Potato Re-
search Institute on project solution in 2011 local sup-
plementary fertilization of experimental variants in es-
tablished field trial in Valecov . After potato emergence
there was carried out the supplementary fertilization by
different rates of liquid nitrogen fertilizers (DAM) and
ammonium sulphate (SA) into the soil to the tuber ro-
ots. On the trials there were applied fertilizers by means
of applicator of liquid preparations into the soil (functi-
on model of trailed applicator produced by the Research
Institute of Agricultural Engineering, p.ri, fig. 2)

>

alnych hn(;jiv ke kofentim hliz do j}ﬁdy béhem vegetace
Fig. 2: Supplementary fertilization of field trials by exact application of liquid fertilizers into the soil to the tuber
roots during the vegetation season

Within the fulfilment of the last activity there were
carried out in 2011 search works related to the me-
thods of measurement and quantification of harm-
ful factors occurring during the cultivation, harvest,
post-harvest treatment and storage of potatoes. The-
re were started the measurements of harmful wor-
king factors (noise and dustiness) in the course of
post-harvest treatment in working conditions. The
results of measurements are shown in the table 3.



Primérna o v
Primérna
,dB koncentrace .
(ekl:;tha dic rachovich koncentrace Relativni
o Lcmax , dB P ., VY prachovych | Teplota, °C vlhkost
na akustic- Castic, ., . )
, g ¢astic, mg.™ vzduchu %
kého tlaku) mg.m 5 (2,51m)
(10pm) K
Balici (pytlovaci) linka 83,7 114 2,257 2,427 7,6 70,4
Tridici linka, rosty 87,4 112 0,922 1,237 9,6 65,5
Prebiraci stoly 83,7 107,7 2,56 1,431 15,5 51,7
Okoli bramborérny,
- : 74,8 99,5 3,9 75
ve vzdélenosti 10 m
Tab. 3 Cinitelé ovliviwjici pracovni podminky p¥i poskliziiové tipravé brambor
Average Average
Aeq dB concentration | concentration
(ekv. level dB of dusty of dusty Temperature, | Relative
of acoustic cmax > particles, particles, °C humidity %
pressure) mg.m’ mg.m>
(10pm) (2,5um)
Packing (sacking) line 83,7 114 2,257 2,427 7,6 70,4
Sorting line, gratings 87,4 112 0,922 1,237 9,6 65,5
Picking tables 83,7 107,7 2,56 1,431 15,5 51,7
.Vlc1.mty of potato store 74,8 99,5 3.9 75
in distance of 10 m

Tab. 3 Factors influencing the working conditions during the post-harvest treatment of potatoes

Clanek byl zpracovén v rdmci tfeseni projektu Mi- The article was elaborated within the solution
nisterstva zemédélstvi NAZV QI101A184 ,Technologie of project of the Ministry of Agriculture NAZV
péstovani brambor - nové postupy Setrné k Zivotnimu QI101A184 ,Technology of Potato Cultivation -
prostredi®. New Environmentally Friendly Practice®

Kontakt / Contact:
Ing. Vaclav Mayer, CSc.
e-mail: vaclav.mayer@vuzt.cz

Ing. Daniel Vejchar
e-mail: daniel.vejchar@vuzt.cz

Libuse Pastorkova
e-mail: libuse.pastorkova@vuzt.cz
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Nabidka sluzeb odboru 1.10

Kontrola technického stavu dojiciho zafizeni

- biotechnicka kontrola dojicich zatizeni podle CSN ISO 6690
- méfeni stability podtlaku

- urceni velikosti podtlaku pfi dojeni

- laboratorni méteni dojicich souprav

- optimalizace parametrii dojictho zatizeni

Ptistroje: Milkotest MT 52, pritokomér vzduchu AFM 3000, méfici ustfedna, Zatizeni pro simulaci dojent,
Lactocorder (ptistroj pro méfeni intenzity dojeni)

Provozni méfeni hluku

- meéfeni zvukomérem Mediator 2238 fy Briiel & Kjaer (zékladni modul BZ 7126)
- ptistroj spliuje normu IEC 1672 Class 1

- méfeni hlukové zatéze Lp, Aeqt Lp)Cpeak

Provozni méfeni prachu

- méfeni laserovym fotometrem DustTrak model 8520

- meéfeni koncentrace aerosolt (frakce PM1 PM2,5, PM10)
- operativni vyhodnoceni na misté

- podrobné vyhodnoceni a navrh pripadnych opatteni

Konzultace feSeni staji, technickych a technologickych systémi pro dojnice

Expertni systémy (www.vuzt.cz)

Kontakt

doc. Ing. Jiti Vegricht, CSc.
Tel.:+ 420 233 022 281
e-mail: jiri.vegricht@vuzt.cz

Ing. Antonin Machalek, CSc.
Tel.:+ 420 233 022 281

e-mail: antonin.machalek@vuzt.cz

Ing. Josef Simon
Tel.:+ 420 233 022 301
e-mail: josef.simon@vuzt.cz
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Péstovani a skladovani brambor

- méfeni stupné odolnosti plodin (brambory, ovoce, zeleniny apod.) vii¢i mechanickému zati-
zeni a poskozeni

- méreni zpracovatelskych technologickych linek na silova zatiZeni zpracovavanych produktii

- zpracovani textovych, obrazovych a jinych materiala pro tisk v pocita¢ovém provedeni.

Kontakt

Ing. Vaclav Mayer, CSc.
Tel.:+ 420 233 022 335
e-mail: vaclav.mayer@vuzt.cz

Ing. Daniel Vejchar
Tel.:+ 420 233 022 298
e-mail: daniel.vejchar@vuzt.cz
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Odborné utvary

Specialized Divisions

Odbor energetiky a logistiky technologickych systému a vyuziti biomasy
k nepotravinafskym ucelitm
Division of Energy and Logistics of Technological Systems and Biomass Utilization
for Non-food Purposes

Vedouci odboru
Ing. Jaroslav Kéra, CSc.
Tel.: +420 233 022 334
e-mail: jaroslav.kara@vuzt.cz

Napln ¢innosti
Vyroba a vyuziti bioplynu, zpracovani BRO
SniZeni produkce plynii ze zemédélské vyroby po-
dilejicich se na sklenikovém efektu

« Vyuziti biomasy a odpadnich organickych ma-
terialt jako obnovitelného zdroje energie - bioply-
nové stanice v zemédeélstvi

« Vyuziti bioplynu k vyrobé elektrické energie a
integrace bioplynovych stanic do energetickych sys-
tému venkova

» Kofermentace energetickych bylin ve smési s
BRO

« Technologie pro trvalé hospodareni s odpady v
zemédeélskych podnicich

 Produkce a vyuziti organickych a organomi-
neralnich hnojiv na bazi statkovych hnojiv a jinych
BRO

Decentralizované alternativni zdroje paliv a ener-
gie

« Integrace energetickych zdrojti na biomasu do
energetickych systému venkova

o Systémy CZT

o Systémy individualniho vytapéni

Vyuziti biomasy pro materidlové a energetické
ucely, technologie a ekonomika

o Nepotravinarské vyuziti zemédélské produkce

o Efektivni produkce a vyuziti zemédélskych ob-
novitelnych zdroju energie

 Vyuziti biomasy k vyrobé elektrické energie a
jeji integrace do energetickych systémt venkova

Technika prostiedi v zemédélstvi (vytapéni, vét-
rani, klimatizace, osvétleni)
o Rizeni a optimalizace
technologickych procesti

o Osvétlovaci a ozafovaci soustavy v objektech
zemédélské vyroby

energetickych  a
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Scope of activity
Production and utilization of biogas, processing
of biologically degradable waste
Reduction of gas production originating from
agriculture taking a share in greenhouse effect

« Utilization of biomass and waste materials as re-
newable source of energy — biogas plants in agriculture

« Utilization of biogas for electric energy pro-
duction and integration of biogas plants into rural
energy systems

« Co-fermantation of energy plants in mixture
with biologically degradable waste

« Technology for sustainable waste management
in agricultural enterprises

 Production and utilization of organic and
organo-mineral manures on the basis of farmyard
manure and biologically degradable waste

Decentralized alternative sources of fuels and
energy

o Integration of energy sources for biomass in
rural energy systems

o CZT systems

o Systems of individual heating

Utilization of biomass for material and energy
purposes, technology and economy
« Non-food utilization of agricultural production
o Effective production and utilization of rene-
wable sources of energy originating from agriculture
« Utilization of biomass for electric energy pro-
duction and its integration into rural energy systems

Environmental technology in agriculture (hea-
ting, ventilation, air condition, illumination)

« Control and optimalization of energy and
technological processes

o Illuminative systems in structures of agricul-
tural production



o Vétraciavytdpécisystémyvobjektech zemédélské
vyroby (systémy vétrani, vytapéni a zpétného
ziskavani tepla)

Dopravni, manipula¢ni, skladovaci a obalové
technologie v zemédélstvi

» Mobilni energetické prostiedky a pracovni
stroje, dopravni a manipulac¢ni stroje a zatizeni

o Optimalizace logistickych fetézcu, feSeni
dopravnich uloh na riznych stupnich zemédél-
sko-potravinarského komplexu

o Stanoveni normativnich spotfeb pohon-
nych hmot na jednotlivé operace, plodiny a pro-
dukty

« Optimalizace energetickych potfeb zemé-
délskych podnikd, pracovnich operaci a final-
nich produktt

Vyroba a vyuziti biopaliv

» Vyroba a vyuziti motorovych paliv z bio-
masy, paliva prvni a druhé generace

o Vyroba a vyuziti tuhych paliv z biomasy
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 Ventilation and heating systems in structures
of agricultural production (systems of ventilation,

heating and heat recuperation)

Transport, handling, storage and packaging
technologies used in agriculture

o Mobile energy means and machinery,
transport and handling machines and facilities

o Optimalization of logistic chains, solution of
transport tasks on various levels of agri-food industry

o Determination of normative fuel consumpti-
on for individual operations, crops and products

« Optimalization of energy needs of agricul-
tural enterprises, working operations and final
products (wood chips, briquettes, pellets)

Production and utilization of biofuels

» Production and utilization of fuels manu-
factured of biomass, fuels of the first and second
generation

o Production and utilization of solid fuels of



Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Vytéznost bioplynu z cukrovarskych rizki

Pokusy byly zaméfeny na ovéfeni moznosti
vyroby bioplynu z vyslazenych cukrovarskych rizka.
Vzorky ve vacich silazovanych cukrovarskych rizka
byly odebrany z cukrovaru TTD, a.s. Dobrovice
prostfednictvim ZOD Poté¢hy. Digestat pochazi
z bioplynové stanice ZD Krasnd Hora, a.s, ktera
zpracovava zejména kukuficnou sildaz a kejdu
skotu. Zakladni vlastnosti pouzitych materialii jsou
uvedeny v tabulce 1.

Yield of Biogas Produced of Sugar Beet Pulp

The experiments were aimed at the verification of
biogas production possibilities from exhausted cossettes
from sugar factories. The samples in bags of ensiled sugar
beet pulp were withdrawed from the sugar factory TTD,
joint-stock company Dobrovice by means of agricultural
enterprise ZOD Potéhy. The digestate originates from the
biogas plant ZD Krasna Hora, joint-stock company, which
processes especially maize silage and cattle slurry. The basic
properties of used materials are shown in the table 1.

Obsah org. susiny v
, Obsah susiny (% hm.) susiné (% hm.)
Substrat .
Substrate Dry matter content | Content of organic C:N pH
(% vol.) dry matter in dry
matter (% vol.)
Cukrovarské rizky 2220 94,06 30,4 3.92
Sugar beet pulp
Inokulum/ d}gestat 7.10 7474 9.1 7,89
Inoculum/digestate

Tab. 1.: Zdkladni vlastnosti vstupnich substratii
Tab. 1.: Basic properties of input substrates

Proces anaerobni digesce probihal v takika idedlnich
mezofilnich podminkach pii teploté¢ 40 °C. Hodnoty pH
kolisaly téméf u vSech pokusti v rozmezi od pocatecnich
hodnot okolo 7 do konecnych 8. U substratii slozenych pouze
z cukrovarskych fizk a inokula se ¢astecné potvrdil rychly
priibéh procesu - po 35 dnech byla produkee bioplynu témét
ukoncena a 80 % bioplynu bylo vyprodukovano v rozmezi
prvnich 12 - 14 dni. Nicméné vétsina autortt uvadi jesté
vy$$i rychlost anaerobniho rozkladu cukrovarskych rizkeL
Z energetického hlediska je jedinou vyznamnou slozkou
bioplynu metan. Vzhledem k tomu, uvadime v grafické
podobé rovnou vytéznost metanu. Pribéh kumulativni
produkce metanu je patrny z grafu na obrazku 1.

Zobrazku 1 je patrné, Ze nejvyssi mérné produkee metanu
bylo podle predpokladii dosazeno u varianty s davkovanim
aditiva, konkrétné 330,9 litri prepoctenych na kilogram
organické susiny (1 kg OS. Zajimavé je srovnani variant 2 a
3, tedy variant se stejnym slozenim smési, kde jediny rozdil ve
vytéznosti metanu zptisobuje davkovani aditiva. Pozitivni vliv
enzymaticko-bakteridlntho biotechnologického pripravku se
projevil v podobé zvyseni produkee metanu o priimérnych
8,8 %, cozje dostatecné pro jeho ekonomicky efektivni vyuziti
vpraxi, alelehcezaostava za idaji udavanymi vyrobcem. Podil
metanu v bioplynu se pohyboval u véech variant kolem 57 %
a mezi sledovanymi variantami smési i mezi jednotlivymi
opakovanimi pokusti byly pouze malé rozdily.
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The process of anaerobic digestion has taken place in almost
ideal mesophilic conditions at the temperature 40 °C. The pH
values oscillated almost in all experiments in range from around 7
up tofinal 8. In case of substrates composed only of sugar beet pulp
and inoculum it was partly confirmed the fast course of process
— affer 35 days, the biogas production was almost terminated
and 80 % of biogas was produced during the first 12 - 14 days.
Nevertheless, most authors mention even higher rate of anaerobic
decomposition of sugar beet pulp. From the energy viewpoint, the
only important component of biogas is methane. With regard to
this fact, we mention in graphic form directly the methane yield.
The course of cumulative methane productionisevident fromthe
diagramon figure 1.

From the figure 1 it is evident, that the highest methane
production was reached, in line of assumption, in case of variant
with dosage of additive in amount of 3309 litres recalculated for
1 kg organic dry matter. It is interesting to compare the variants
2 and 3, it means the variants with the same composition of
mixture, when the only difference in methane yield is caused by
the dosage of additive. The positive effect of enzymatic-bacterial
biotechnological preparation becomes evident in the form of
increase of methane production by 88 % on average, which is
sufficient for its economically effective utilization in practice, but
it is slightly lower, that the data indicated by producer. The share
of methane in biogas was at all variants around 57 % and among
monitored variants of mixtures and among particular repetitions
of experiments have been only small differences.



Vysledky provedenych experimentti dokazuji,
ze anaerobni digesce vyslazenych cukrovarskych
fizkd je perspektivni alternativou jejich vyuziti.
V  laboratornich podminkidch bylo dosazeno
vysoké vytéznosti metanu. V pokusech se ¢astecné
potvrdil rychly pribéh procesu a relativné vysoka
produkce metanu. Dal$im vyznamnym vysledkem
provedenych experimentl bylo ovéfeni moznosti
vyuziti biotechnologické predpravy vstupnich
substrati, které se projevilo pozitivné. Obecné lze
konstatovat, Ze vysledky experimentu jsou slibné a
dokazuji solidni potencial vyuzivani cukrovarskych
fizki pro produkci bioplynu.
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The results of realized experiments prove, that
anaerobic digestion of exhausted cossettes from sugar
factories represents perspective alternative of their
utilization. In laboratory conditions there was reached
the high yield of methane. In experiments it was partly
confirmed the fast course of process and relatively
high production of methane. Another significant
result of realized experiments was verification of
utilization possibility of biotechnological preparation
of input substrates, which was positive. Generally, we
can say, that, the results of experiment are promising
and prove a considerable potential in utilization of
sugar beet pulp for production of biogas.
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Obr. 1. Mérna kumulativni produkce metanu z cukrovarskych rizkii

Fig. 1. Specific cumulative production of methane from sugar beet pulp

Vysledky prezentované v ptispévku byly feseny v
ramci fe$eni vyzkumného zaméru MZE0002703102
~Vyzkum efektivntho vyuziti technologickych
systému pro setrvalé hospodafeni a vyuzivani
ptirodnich zdroji ve specifickych podminkach
¢eského zemédélstvi®

Kontakt / Contact
Ing. Oldtich Muzik
e-mail: oldrich.muzik@vuzt.cz

Ing. Jaroslav Kdra, CSc.
e-mail: Kara.Jaroslav@seznam.cz

Ing. Irena Hanzlikova
e-mail: irena.hanzlikova@vuzt.cz
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Vybér a inovace postupii pripravy a technického
zajisténi produkce biosurovin a biopaliv nové ge-
nerace

Prace byly orientované na termolyzni technologie,

resp. termochemické a termoselektivni procesy
zpracovani zbytkovych zemédélskych produkti,
biogennich a dal$ich vhodnych odpadi. Tézistém
byla karbonizace, prazeni (carbonized, torrefaction).
Lze ji charakterizovat jako pomalou pyrolyzu v
bezkyslikatém prostredi s teplotou 240 - 320 °C s
krat$i dobou zdrzeni v reaktoru. Tento postup (dale
torefakce) zajiStuje vy$si hustotu energie, spalné
teplo, vyhfevnost a mél by tak zlepsit spalovaci
charakteristiky u takto ziskaného biouhli oproti
vstupni biomase.
Na obr. 1 je zndzornéna vyvojova termolyzni zkuseb-
ni linka VUZT, v.vi. - PolyComp, a.s. s vykonnosti 2
kg.h' vstupniho materidlu s elektrickym vytapénim,
umoznujicim nepfimy ohtev trubkového reaktoru
az na teplotu 1000 °C. Pohyb tepelné zpracovavané
hmoty zaji$tuje Snekovnice.

f

Obr. 1: Pohled na kontejnerovou vyvojovou zkusebni
linku VUZT, v.v.i. Praha - PolyComp, a.s. Podébrady s
vykonnosti 2 kg.h' vstupniho materidlu

Fig. 1: View of container developmental testing line
RIAE, p.r.i. Prague - PolyComp, joint-stock company
Podébrady with capacity of 2 kg.h™" input material
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Selection and Innovation of Preparative Proce-
dures and Technical Provision of Biomaterial and
Biofuel Production of New Generation

The works have been aimed at the technologies
of thermolysis, it means thermochemical and ther-
moselective processes use dat processing of residual
agricultural products, biogenic and other suitable
wastes. The work is focused on carbonization (to-
rrefaction). This process can be characterized as a
slow pyrolysis in atmosphere without presence of
oxygen under the temperature range 240 - 320 °C
with shorter detention time in reactor. This process
(hereinafter torrefaction) ensures higher density of
energy, gross heating value, calorific value and it
should improve the combustion characteristics of
thus obtained biocoal compared to input biomass.
On the figure 1 it is illustrated the developmental
testing line working on the principle of thermolysis
RIAE, p.r.i. - PolyComp, joint-stock company with
capacity of 2 kg.h! input material with electric hea-
ting, which enables indirect warming-up of tubular
reactor up to the temperature of 1000 °C. The moti-
on of thermally processed mass is ensured by screw
conveyor.

Obr. 2: Pelety dievnich pilin bez kiiry a psenic-
né slamy prismér 8 mm pred a po torefakci
Fig. 2: Pellets of wood sawdust without bark
and wheat straw, diameter 8 mm before and
after torrefaction



V tab. 1 jsou uvedeny vybrané palivarské vlastnosti
pred a po torefakci peletovanych drevénych pilin bez
kiiry a pSeni¢né slamy na zkusebni vyvojové lince
(obr. 2). Je patrny vyrazny nartist vyhfevnosti o vice
nez 60 % u obou téchto produktii.

Stupen torefakce, podavajici informace o zbyvaji-
cim obsahu prchavé hotlaviny v torefikovaném pro-
duktu, se stanovi:

V
stuper torefakce = 100 — %, 100 [% m/m] (1)

d
kde:

V,on  Prchavd hotlavina v susiné torefikované hmoty,
v, prchava hotlavina v susiné vstupni hmoty.

Zudaju tab. 1 je stupen torefakce pii teploté 280 - 300°C:
drevénych pilin = 100 - S;rﬁ 100 = 55,03 % m/m

19.18
=100 = 74,19 % m/m.
7432

pSeni¢né slamy = 100 —

Tento stupen torefakce vedl u dfevénych pilin
ke ztraté hmotnosti cca 45 % a u p$enicné slamy
0 52 %. V dusledku zvyseni vyhtevnosti zbyvajici
torefikované biomasy je vétSina obsahu energie
zachycena v produktu. Predpokladd se, ze obsah
energie v torefak¢nich plynech bude pouzit ke kryti
energetickych potfeb provozu. Biopalivo ziskané
torefakci se mize stat vyznamnou komoditou na
mezinarodnich trzich s energii a rovnéz se ocekava,
ze pelety ziskané timto procesem se pro své zlepSené
vlastnosti mohou stat pristi generaci tuhych biopaliv,
ev. jednou ze surovin syntetickych motorovych
paliv.

In the table 1 there are mentioned the selected fuel
properties efore and after torrefaction of pelletized
wood sawdust without bark and wheat straw realized on
developmental testing line (fig. 2). It is evident the con-
siderable increase of heating value by more than 60 % at
both of these products.

The torrefaction degree, which gives the information
about remaining content of volatile inflammable in tor-
refied product, is determined in the following way:

V
Torrefaction degree = 100 — %. 100 [% m/m] (1)
d

where:
VGLtOrr volatile inflammable in dry matter of torrefied mass,
V, volatile inflammable in dry matter of input mass.

From the data mentioned in table 1, the torrefaction
degree is at temperature 280 - 300°C at :

wood sawdust =100 — % 100 = 55,03 % m/m

= %.mo =7419 % m/m.
74 32

wheat straw = 100

This torrefaction degree has led at wood sawdust to the
loss of mass by ca. 45 % and in case of wheat straw by 52 %.
By reason of calorific value increase of remaining torrefied
biomass the great part of energy content is intercepted in
product. There is supposed, that energy content in torrefied
gases will be used to the cover of energy demands during
the operation. The biofuel obtained by torrefaction can be-
come an important commodity on international energy
markets and also there is anticipated, that pellets gained by
this process can become, owing to their improved proper-
ties, the next generation of solid fuels, possibly one of the
raw materials for the production of synthetic fuels.

Drevéné piliny bez kiiry PSeni¢na slama
Wood sawdust without bark Wheat straw
Jednotka - -
. torefikované torefikované
Unit pelety pelety
pellets pelety pellets pelety
torrefied pellets torrefied pellets
Prchava hoflavina
0,
Volatile inflammable % m/m 83,96 37,71 74,33 19,18
Neprchavy zbytek % m/m 15,70 61,14 18,39 63,20
Non-volatile residue
Popel % m/m 0,44 1,15 7,28 17,62
Ash
Vyhtevnost
Calorific value M].kg—l 18,88 29,29 17,02 26,19
Stupen tqrefakce % m/m 55,03 74,19
Torrefaction degree

Tab. 1:  Palivarské viastnosti susiny dievénych pelet a pelet psenicné slamy o 8 mm pred a po torefakci pri teplotdch 280 - 300 °C

Tab I:
range 280 - 300 °C
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Fuel properties of dry matter of wood pellets and wheat straw pellets with 0 8 mm before and after torrefaction at the temperature



Pfiprava podkladi pro normovani nebo revizi
technickych norem a souvisejicich predpisii sledo-
vanych biosurovin a biopaliv

Prace v této etapé byla zaméfena na ukonceni

ovéfovani technologie decentralizovaného lisovani
tepky olejné s ohledem na kvalitu podle CSN 65 6516
»Motorov4 paliva - Repkovy olej pro spalovaci motory
na rostlinné oleje - Technické pozadavky a metody
zkousenf', ktera byla zpracovana ve VUZT, v.v.i. v roce
2007. Vysledky budou vyuzity pro revizi této normy
zejména s ohledem na obsah popelotvornych prvka
Ca, Mg, P a oxidac¢ni stabilitu.
Oxida¢ni stabilita je dal$im vyznamnym ukazatelem,
urcujicim vhodnost pouziti fepkového oleje jako paliva
z pohledu skladovani a s tim souvisejici degradace.
Prabézné vyhodnoceni skladovaci zkousky fepkovych
olejii s pripravkem Baynox (viz obr. 3) ukazalo, ze pri
aplikaci 400 a 600 mgkg" tohoto pripravku ani po
250 dnech nedoslo ke snizeni oxidacni stability pod
hodnotu, kterou ma olej ihned po vylisovani a filtraci.
S pridavkem 200 mg.kg* Baynox se oxidacni stabilita
ihned po vylisovani zvysila z 8 na 9,05 hod. a po 280
dnech klesla na 6 hod. Repkovy olej s ptidavkem 400
ppm Baynox mél i po 360 dnech skladovani oxida¢ni
stabilitu vétsi nez 6 hod. S ptidavkem 600 ppm tohoto
aditiva dosahoval i po 420 dnech skladovani témét 7
hod. oxida¢ni stabilitu.

Monitorovani pfineslo nezbytné poznatky a znalosti
pro optimalizaci procesu ziskavani fepkovych olejt a
jejich distribuci jako motorova paliva. Je také vychozim
podkladem pro vytvoreni potiebného fizeni kvality.
Jeji zavedeni do praxe je nutnou podminkou k zajisténi
stalé a vysoké jakosti motorového paliva z fepkového
oleje.

Preparation of Background Documents for Standar-
dization or Review of Technical Standards and Related
Provisions of Monitored Biomaterials and Biofuels

The work in this stage was aimed at the termination of

technology testing of decentralized pressing of rape in
relation to the quality according to the standard CSN 65
6516 ,,Automotive fuels - Fuels for vegetable oil compati-
ble combustion engines - Fuel from rapeseed oil - Requi-
rements and test methods®, which was elaborated in the
RIAE, p.ri. in 2007. The results will be utilized to a review
of this standard, especially with regard to the content of
ash-forming elements Ca, Mg, P a oxidation stability.
The oxidation stability is another important indicator,
which determines the suitability of rapeseed oil using
as a fuel from the storage point of view and relating
degradation. The continuous assessment of storage test of
rapeseed oils with using of preparation Baynox (see fig. 3)
has indicated, that after its application in amount of 400
and 600 mg.kg" didn 't come after 250 days to a reduction
of oxidation stability below the value, which the oil reaches
immediately after pressing and filtration. With addition of
200 mgkg" Baynox, the oxidation stability at once after
pressing has increased from 8 to 9,05 hours and after 280
days has dropped to 6 hours. Rapeseed oil with addition
of 400 ppm Baynox had even after 360 days of storage the
oxidation stability longer than 6 hours. With addition of
600 ppm of this additive the oxidation stability has reached
even after 420 days of storage almost 7 hours.

The monitoring has brought the necessary knowledge
for optimalization of rapeseed oil production process and
distribution of these oils as automotive fuels. It is also the
starting point on the way to formation of necessary qua-
lity control. Its implementation in praktice is a necessary
condition for securing of permanent and high quality of
automotive fuel produced of rapeseed oil.

+ Oxidacni stabilita fepkového oleje bez aditiv / Oxidation stability of rapeseed oil without additives

200 ppm aditiva Baynox / additive Baynox
4 400 ppm aditiva Baynox / additive Baynox

® 600 ppm aditiva Baynox / additive Baynox

y = 8E-06x2|- 0,012x + 10,7
R2=0.975

min. &h

0 30 60 a0 120 150 180 210 240 270 300 330 360 390 420 450
Dny / Days

Orxidaéni stabilita / Oxidation stability 110 °C Rancimat (h)

Obr. 3: Zavislost oxidacni stability fepkovych olejii s 200, 400 a 600 mg.kg" antioxidacni prisady Baynox
Fig. 3:  Relationship of oxidation stability of rapeseed oils with 200, 400 a 600 mg.kg" antioxidation additive Baynox
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V oblasti standardizace tuhych biopaliv byly ukonceny
préce na zpracovéani a predény Utadu pro technickou
normalizaci, metrologii a statni zkusebnictvi (UNMZ)
tyto Ceské technické normy:

« CSNEN15210-2 »Iuhabiopaliva - Stanoveni mechanické
odolnosti pelet a briket - Cést 2: Brikety", vydana UNMZ v
kvétnu 2011

« CSN EN 14588 ,Tuhd biopaliva - Terminologie,
definice a popis‘, vyddna UNMZ v ¢ervnu 2011

« CSN EN 14961-2 ,;Tuha biopaliva - Specifikace a tidy
paliv - Cést 2: Dtevni pelety pro maloodbératele” , vydana
UNMZ v listopadu 2011

o CSNEN 14961-3 ,;Tuh4 biopaliva - Specifikace a tidy paliv
- Cést 3: Drevni brikety pro maloodbératele”, vydana UNMZ
vlistopadu 2011

« CSN EN 14961-4 ,;Tuha biopaliva - Specifikace a ttidy
paliv - Cést 4: Dfevni $tépka pro maloodbératele’; vydna
UNMZ v listopadu 2011

o CSNEN 14961-5 ,;Tuh4 biopaliva - Specifikace a tiidy paliv
- Cast 5: Palivové dfevo pro maloodbératele’; vydina UNMZv
srpnu 2011.

Technickou normu CSN EN 15357 ,.Tuha alternativni paliva
- Terminologie, definice a popis ‘vydal UNMZ v z4t{ 2011.
Pfipominkovym fizenim prosel prvni navth CSN prEN
16214-1 ,Udrzitelna produkce biomasy pro energetické
vyuziti - Zasady; kritéria, ukazatele a ovétovatelé pro biopalivaa
biokapaliny - Cast 1: Terminologie

Vysledky prezentované v prispévku byly feseny v ramci
feseni vyzkumného zaméru MZE0002703102 ,Vyzkum
efektivniho vyuziti technologickych systémti pro setrvalé
hospodareni a vyuzivani ptirodnich zdrojt ve specifickych
podminkéch ¢eského zemédélstvi’; etapa 5 — ,; Technologic-
ké postupy udrzitelné vyroby a uziti biosurovin a energe-
tickych nosicti nové generace se zfetelem na potravinovou
bezpecnost a globalni trhy souvisejicich produkti

Kontakt / Contact
Ing. Petr Jevi¢, CSc., prof. h. c.
e-mail: petr.jevic@vuzt.cz

Ing. Zdenika Sediv4
e-mail: zdenka.sediva@vuzt.cz
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In the sphere of solid biofuel standardization there
were finished the works on elaboration of the fol-
lowing Czech technical standards and those were
submitted to the Czech Office for Standards, Metro-
logy and Testing (UNMZ) :

« CSN EN 15210-2 ,,Solid Biofuels - Determination
of Mechanical Durability of Pellets and Briquettes -
Part 2: Briquettes®), issued by UNMZ in May 2011

« CSN EN 14588 ,, Solid Biofuels - Terminology,
Definitions and Descriptions®, issued by UNMZ in
June 2011

« CSN EN 14961-2 ,,Solid Biofuels - Fuel Specifica-
tions and Classes - Part 2: Wood Pellets for Non-in-
dustrial Use*, issued by UNMZ in November 2011

« CSN EN 14961-3 ,,Solid Biofuels - Fuel Speci-
fications and Classes - Part 3: Wood Briquettes for
Non-industrial Use*, issued by UNMZ in November
2011

« CSN EN 14961-4 ,,Solid Biofuels - Fuel Specifica-
tions and Classes - Part 4: Wood Chips for Non-in-
dustrial Use*, issued by UNMZ in November 2011

« CSN EN 14961-5 ,,Solid Biofuels - Fuel Specifica-

tions and Classes - Part 5: Firewood for Non-indu-
strial Use, issued by UNMZ in August 2011.
Technical standard CSN EN 15357 ,,Solid Recovered
Fuels - Terminology, Definitions and Descriptions®)
issued by UNMZ in September 2011.
The first proposal of CSN prEN 16214-1 passed
through the comment procedure: ,Sustainability of
produced biomass for energy applications - Princi-
ples, Criteria, Indicators and Verifiers for Biofuels
and Bioliquids - Part 1: Terminology®).

The results presented in this article have been
obtained within the solution of research purpose
MZE0002703102 ,,Research of Effective Utilization
of Technological Systems for Sustainable Husband-
ry and Utilization of Natural Resources in Specific
Conditions of Czech Agriculture®, stage 5 - ,Tech-
nological Processes of Sustainable Production and
Using of Biomaterials and Energy Carriers of New
Generation in Consideration of Food Safety and
Global Markets with Related Products®



Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Vyuziti fyzikalnich zpisobi pro tvorbu a ochranu
Zivotniho prostiedi v agrarnim sektoru

Pro ovérovani moznosti snizeni koncentraci plyn-
nych polutantt ve vystupu klimatiza¢nich zatizeni v
objektech pro chov prasat bylo navrzeno experimen-
talni zafizeni, kterym se zjistuje potfebny cas reakce
amoniaku s ozonem. Jedna se o linedrni proudéni se
zdrojem amoniaku a vstupem ozonu, jehoZ zdrojem
je ozonizator NAD 40.

V objektu pro chov prasat Zemédélské a.s. Hlubos
bylo instalovano ozoniza¢ni zafizeni s generatorem
ozonu NAD 40. Jedna se o porodnu s 24 kojicimi
prasnicemi, pidorysné rozméry haly jsou 26,2 x 7,3
m. Vstup ozonu do prostoru je realizovan zausténim
do perforovaného vétraciho potrubi, provoz je zajis-
tén dvéma odtahovymi ventilatory.

L
(7]

1i2

Utilization of Physical Methods for Formation and Pro-
tection of Environment in Agrarian Sector

In order to verify the possibilities of reduction of gaseous
pollutant concentrations in discharge end of air conditio-
ners in facilities destined for pig breeding there was desi-
gned an experimental equipment, which detects the time
necessary reaction between ammonia and ozone. There is
a linear circulation with source of ammonia and entry of
ozone, which originates from the ozonizer NAD 40.

In the object destined for pig breeding in the agricultural
joint-stock company Hlubo$ there was installed ozone de-
vice equipped by ozone generator NAD 40. There is a far-
rowing house with 24 suckling sows and with dimensions
of hall 26,2 x 7,3 metres. The entry of ozone into the space
realized by means of admission into the perforated ventila-
tion tubing and operation is ensured by two eduction fans.
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Obr. 1: Schéma klimatizace porodny pro prasata se vstupem ozonu
Fig. 1: Scheme of air condition in farrowing house for pigs with entry of ozone
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Obr. 2: Koncentrace amoniaku v prostoru porodny pro prasata

Fig. 2: Ammonia concentration in space of farrowing house for pigs

Pokles koncentrace amoniaku v prostoru porod-
ny odpovida teoreticky odvozenym hodnotam. Pro
stejny objekt bylo navrzeno provozni ozoniza¢ni za-
fizeni ve spolupraci s firmou AZCO Industries Ltd.
Zatizeni je sestaveno z nasledujicich komponentu:

- 2 x generdtor ozonu RMU16 - DG3

- regulator RMOC

- nosny ram RS 6

- 2x generétor kysliku AS12E, pifp. 2 kyslikové tlakové lahve.

Obr: 3: Sestava zatizeni ozonovych generdtoril
Fig 3: Group of ozone generator devices
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The decrease of ammonia concentration in space
of farrowing house is in compliance with theoreti-
cally derived values. For the same object there was
designed an operational ozone device in coopera-
tion with the company AZCO Industries Ltd. This
device is constructed of the following components:

-2 x ozone generator RMU16 - DG3

-regulator RMOC

-supporting frame RS 6

-2x oxygen generator AS12E, eventually 2 oxygen pressure

oylinders.



Vykon ozoniza¢niho zafizeni je navrzen tak, aby doslo
k vyraznému snizeni koncentrace amoniaku v prosto-
ru porodny, ne viak k jeho tiplné eliminaci.

V podzemnim prostoru, ktery je urcen pro skladova-
ni zemédélskych produkti byly pro tcely snizeni mik-
robidlniho zatizeni porovnavany uc¢inky germicidniho
zatizeni UVC-30 a ozonizace prostiedi s vyuzitim ge-
neratoru NAD 40 s produkci ozonu 1 g/h. Pii aplikaci
ozonové technologie po dobu 2 h dochdzi k zasadnimu
snizeni mikrobialni kontaminace vzduchu v prostoru.

The performance of ozone device is designed in order to come
to considerable reduction of ammonia concentration in space
of farrowing house, but not to its complete elimination.

In underground space destined for storage of agricultural
products there were compared the effects of germicide device
UVC-30 and ozonization of environment with utilization of
generator NAD 40 with ozone production 1g/h for the purpo-
ses of reduction of microbial load. At application of ozone tech-
nology during the 2 hours it will come to essential reduction of
microbial contamination of atmosphere in this space.

Obr. 3a4:
Fig. 3 and 4: Cultivation of moulds before and after application of space ozonization

Vysledky prezentované v prispévku byly feseny v
ramci feSeni vyzkumného zaméru MZE0002703102
»Vyzkum efektivniho vyuziti technologickych systé-
mu pro setrvalé hospodareni a vyuzivani ptirodnich
zdrojii ve specifickych podminkdch ¢eského zemé-
délstvi®

Kontakt / Contact:
Ing. Petr Hutla, CSc.
e-mail: petr.hutla@vuzt.cz
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Kultivace plisni pted a po aplikaci ozonizace prostoru

The results presented in article have been obtained
within solution of research purpose MZE0002703102
»Research of Effective Utilization of Technological
Systems for Sustainable Husbandry and Utilizati-
on of Natural Resources in Specific Conditions of
Czech Agriculture®
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Logistika materialovych tokd energetické bio-
masy s pfihlédnutim k energetické narocnosti a
eliminaci negativnich vlivii nakladani s energetic-
kou biomasou

Néplni praci vécné etapy 7 bylo v roce 2011 terén-
ni méfeni logistickych operaci doplnéné laborator-
nimi experimenty a analyzami.

Jako priklad naro¢né logistické operace z hlediska
spotfeby PHM lze uvést dopravu digestatu pri
zabezpeceni chodu bioplynové stanice. Digestat
ma nizky obsah su$iny (v pribéhu méfeni byl
obsah susiny 6,2 %) a vzhledem k platné legislativé
(zejména nitratova smérnice) nelze snizit dopravni
vzdalenost. To samé plati i o prepravé kejdy, ktera
ovSem tvori pouze ¢ast vstupni suroviny, takze vyse
mérné spotreby se tmérné snizi. Pfi posouzeni
celkové bilance bioplynové stanice lze pti odpoctu
cca 10 % spotieby el. energie vlastni technologii
konstatovat, ze na 1 MWh vyprodukované elektrické
energie je spotfebovano cca 45 1 motorové nafty.

Ve struktufe mérnych nakladt zaujimaji domi-
nantni podil dopravni operace. Jedna se zejména o
dopravu rezanky, kejdy a odvoz digestatu. Vysoky
podil nédkladii zaujimala i aplikace digestatu hadico-
vym aplikdtorem. V souctu tvori dopravni naklady
pfi stfedni dopravni vzdalenosti 10 km v alternativé
aplikace nasiroko témér 75 % meérnych naklada.

Obr. 1: Hadicov aplik:itrﬁ instalovﬁhym GPS modulem

Fig. 1: Hose applicator equipped by GPS module

Logistics of Energy Biomass Material Flows with Regard
to Energy Intensity and Elimination of Negative Effects
Originated at Energy Biomass Treatment

The scope of work in the stage 7 in 2011 was aimed at
field measurements of logistic operations completed by la-
boratory experiments and analyses.

As an example of demanding logistic operation from
the fuel and lubricant consumption point of view it can be
mentioned the transport of digestate at securing of biogas
plant operation. The digestate has a low content of dry
matter (during the measurement the dry matter content
was 6,2 %) and owing to the valid legislation (especially
nitrate directive) it isn 't possible to reduce the transport
distance. It holds true also in case of slurry transport, which
forms,however, only a part of input raw material. It means,
that the specific consumption will decrease proportionally.
At assessment of biogas plant total balance we can state,
that at deduction of ca 10 % electric energy consumption
by own technology, it is consumed for 1 MWh of produced
electric energy ca 45| diesel.

In the structure of specific costs the transport operations
have a predominant share. There are especially transport
of chopped straw, slurry and digestate. The high portion of
costs have been also spent on digestate application by hose
applicator. The transport costs form at medium transport
distance 10 km with wide-spread application almost 75 %
of specific costs.



P1i aplikaci digestdtu na ornou pidu ma své opod-
statnéni metoda aplikace nasiroko i do radku. Apli-
kace nasiroko je vhodna zejména v piipadé, kdy je
nutné rychle vyuzit pfiznivych podminek pro uvol-
néné skladové kapacity. Digestat nasiroko je vhodné
aplikovat na strnisté a v co nejkrat$im terminu jej
zapravit, aby nedochézelo k tniku zivin.

Hadicovy aplikator je vhodny pti aplikaci ,ke
kofenim® Pri jeho vyuziti dochdzi k niz§imu
uniku zivin a niz§i pachové zatézi okoli. Z
environmentalniho hlediska hraje dilezitou roli i
niz$i mnozstvi emisi sklenikovych plynt.

Ze ziskanych vysledkt je zfejmé, ze naklady na
dopravu a souvisejici logistické operace tvori vétsi
¢ast z celkovych ndkladt na provoz zemédélskych
bioplynovych stanic. Z toho vyplyva, ze zefektivnéni
¢innosti v této oblasti mize vyznamnym zptsobem
ovlivnit celkovou ekonomiku provozu.

Vysledky prezentované v prispévku byly feseny v
ramci fe$eni vyzkumného zaméru MZE0002703102
»Vyzkum efektivniho vyuziti technologickych systé-
mu pro setrvalé hospodareni a vyuzivani pfirodnich
zdroju ve specifickych podminkach ¢eského zemé-
délstvi®

Kontakt / Contact:
Ing. Jifi Soucek, Ph.D.
e-mail: jiri.soucek@vuzt.cz
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During the application of digestate on arable land the
methods of wide-spread and also in row applicaton are
justified. The wide-spread application is suitable above
all in case, when it is necessary to utilize rapidly the
favourable conditions for empty storage capacities. It is
suitable to use the wide-spread application of digestate
on stubble field and ploughdown it as soon as possible
in order to prevent the outflow of nutrients.

The hose applicator is convenient for application
directly to the roots. By its utilization there are ensured
lower outflow of nutrients and also lower smell load of
surroundings. From the environmental point of view
the lower quantity of greenhouse gases play also an
important role.

From the gained results it is evident, that the transport
costs and related logistic operations form larger part of
overall costs for operation of agricultural biogas plants.
From this fact results, that higher effectiveness of activi-
ty in this sphere can influence in the significant way the
overall economy of operation.

The results presented in this article have been
obtained within the solution of research purpose
MZE0002703102 ,,Research of Effective Utilization of
Technological Systems for Sustainable Husbandry and
Utilization of Natural Resources in Specific Conditions
of Czech Agriculture®
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Kompostovani travni fytomasy a spalovani

Urc¢itym smérem vhodnym pro vyuziti travniho
biodpadu se jevi jeho kompostovani a tim dalsi
ekonomické zhodnoceni. V roce 2011 bylo zaloZeno
10 komposti v OSEVE vyvoji a vyzkumu s.r.o.
Zubti. Jako prevazujici slozka téchto kompostt byla
zafazena travni fytomasa v podilu 60-90%, celd nebo
fezanad slama energetickych rostlin v podilu 10-30%
zejména psinecku velikého a zemina 10-20%, u
jednoho minikompostu bylo pouzito listi v podilu
10% z celkového objemu. Pro komposty bylo vybrano
10 druhti materidlu v podstaté zbytkové biomasy
ze Sirokého spektra pokusti ve vyzkumné stanici
travinarské (pokusy s picnimi travami, pokusy s
travami na semeno, energetické travy, kvétnaté louky,
travniky, jetele). Ze sedmi druhti tohoto biomateralu
byly zalozeny komposty v kompostéru Jumbo 800.
Ze tti druht bioodpadii produkce z pokusu byly
zalozeny minikomposty v podminkach vyzkumné
stanice travinarské. Komposty v kompostérech byly
jedenkrat pred zimou prehdzeny a provzdu$nény.
Minikomposty byly rovnéz jedenkrat prehazeny a
provzdusnény. Ze vSech druht komponentt u v§ech
kompostti pied zalozenim byly odebrany vzorky a
ususeny pro analyzu vstupniho materialu. Biomasa
pro kompostovani byla pofezana na délku 4,6 mm.

Spalné zkousky

Na zakladé disponibilni bilance a rozbort fyto-
masy uvazované pro vyrobu fytopaliva byly urceny
vhodné monokultury a smési k odzkouseni. Jedna
se o:

Slamu po vymlaceni psinecku

Seno kostfavy rakosovité KORA

Smés psinecek- fepkova slama 50-50%

Z téchto smésnych materialt byly vyrobeny pelet-
ky, provedeny spalné zkousky a urcovany charakte-
ristické teploty popela. Pelety byly vyrabény na labo-
ratorni peletovaci lince, kde je zdkladem peletovaci
lis firmy KOVO Novak. Primér matrice na vyrobu
peletek byl zvolen 8 mm.

Spalovaci zkousky pelet byly provedeny na kotli
Verner A25, ktery je jako jeden z mala schvalen pro
spalovani i jinych peletek nez dfevnich. Spalovaci
komora je pouzita ve varianté A251, distribuce
spalovaciho vzduchu a fidci jednotka ve varianté A25.
Kotel je bez zatizeni pro kontinudlni odvod popela.

Kotel je urcen pro spalovani dfevni hmoty a emi-
se pri spalovani dfevni hmoty vykazuji nejlepsi vy-
sledky.
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Composting of Grass Phytomass and Combustion

The suitable way of grass biowaste utilization
is composting and thereby its further economic
valorization. In 2011 there were established 10 composts
in OSEVA Development and Research Ltd. Zubti. The
predominant component of these composts was grass
phytomass in share of 60-90%, further whole or chopped
straw of energy plants in share of 10-30%, in particular
Creeping bent grass (Agrostis gigantea) and earth 10-20%. In
case of one minicompost the leaves were used in share of 10%
of total volume. For the composts 10 kinds of materials were
selected, basically residual biomass from the wide spectrum of
experiments in the Grassland Research Station (experiments
withfodder grasses, grassesfor seed, energy grasses, floriferous
meadows, lawns, clovers). From the seven kinds of this grass
material there were established the composts in composting
device Jumbo 800. From three kinds of production biowaste
from experiment there were established the minicomposts
in conditions of Grassland Research Station. The composts
in composting devices were turned down and aerated once
before winter. The minicomposts were also turned down
and aerated. From all kinds of components at all composts
before their establishment the samples were withdrawn and
these samples were dried in order to analyse the incoming
material. The biomass destined for composting was cut for
the length of 4,6 mm.

Combustion tests

On the basis of available balance and analyses of phyto-
mass intended for phytofuel production there were selec-
ted the following suitable monocultures and mixtures for
testing :

Straw after thrashing of Creeping bent grass (Agrostis)

Hay of Tall fescue (Festuca arundinacea) KORA

Mixture Creeping bent grass + rape straw 50-50%

From these mixed materials the pellets were produced,
the combustible tests were carried out and the characteris-
tic temperatures of ash have been determined. The pellets
were produced on laboratory pelleting line, where the basic
component is pelleting press of KOVO Novak company.
The matrice diameter for pellet production was 8 mm.

Combustion tests of pellets have been carried out on the
boiler Verner A25, which is approved, as one of the few; for
the combustion of other than wood pellets. The combusti-
on chamber is used in A251 variant, distribution of com-
bustion air and control unit in A25 variant. The boiler is not
equipped by device for continual ash removal.

The boiler is destined for combustion of wood mass and
the emissions arising during the wood mass combustion
the best results.



Spalovaci zkousky s vymladkovou slamou
psinecku vykazuji nejmensi emise CO pfi spalovani
smési slamy psinecku s fepkovou slamou 50/50 %.
Naopak spalovani monokultur psinecku ¢i kostravy
vykazuje hor$i emise. Emise NOx jsou funkci
palivového dusiku, spalovaci teploty a prebytku
vzduchu. U v8ech smési a trav doslo oproti dfevni
hmoté k zvySeni emisi na dvojnasobek. Stale vsak z
hlediska emisniho vyhovuji. Obsah SO, v emisich je
dan obsahem organické siry v palivu a proto neni
zobrazovan v grafickych priaibézich. V podstaté u
vSech travin jsou hodnoty ptijatelné nizké.

Prezentované vysledky byly ziskany v ramci feseni
vyzkumného projektu NAZV MZE QI101C246 ,Vy-
uziti fytomasy z trvalych travnich porostt a z adrz-
by krajiny*

Kontakt / Contact:
Ing. David Andert, CSc.
e-mail: david.andert@vuzt.cz
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The combustion tests with sprout straw of Creeping bent
grass (Agrostis) show the lowest level of CO2 emissions in
case of combustion of mixture of Creeping bent grass straw
with rape straw in the ratio of 50/50 %. On the contrary,
the combustion of monocultures of Creeping bent grass
or Tall fescue (Festuca) shows worse emissions. The NOx
emissions are the function of fuel nitrogen, temperature
of combustion and air surplus. At all mixtures and grasses
there was recorded the double increase of emission
quantity compared to wood mass. However, they are still
suitable from the emission point of view. The SO, content
in emissions is given by the content of organic sulphur in
fuel and therefore it is not illustrated in graphs. In principle,
the values are at all grasses acceptably low.

The presented results have been obtained within the
solution of research project NAZV MZE QI101C246 ,Uti-
lization of Phytomass from Perennial Grassland and Land-
scaping”.
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Vyzkum vhodnych odriid a nového zpiisobu zpra-
covani olejného Inu pro nepotravinaiské a ener-
getické vyuziti

V ramci fedeni projektu NAZV ¢ QI92A143 byly
v lokalité¢ Lukavec byly zalozeny pokusy s odridami
olejnéholnu, které jsou domaciazahrani¢ni provenience.
Bylo zkouseno 5 odrtid olejného Inu (1 domaci -
Amon, a 4 evropské - Recital, Flanders, Oural, Baikal).
Predpolodinou pro olejny len byl na této lokalité jarni
je¢men, setibylo provedeno20.4.2011, pocatek vzchazeni
byl datovan k 29.4.2011. Priibéh vegetace probihal bez
problémd, ale vzhledem k vys$i nadmoiské vysce byly
porosty pripraveny ke sklizni az v druhé poloviné srpna.
Nejvyssi vynos semene prepocteny na 12 % vlhkost byl

Flanders (0,862 tha'). Priimérny vynos vsech odrud
na této lokalité ¢inil 1,131 t.ha. Vysevni norma pti
seti ¢inila 10 000 000 Kkli¢ivych semen a vyseta byla
osiva shodna s osivy v referen¢nich lokalitach. Pri
hodnoceni poctu rostlin pred sklizni bylo zjisténo, ze
pramérny pocet vzeslych rostlin dosahl 6 850 000, a to
znameng, ze ubytek ¢inil podobné jako v predchozim
roce cca 42%. Nejvyssi ubytek byl zjistén u odridy
Baikal (5,580 mil. rostlin) a nejnizsi u odridy Amon
(1,05 mil. rostlin). Nejvys$i vynos odsemenéného
stonku byl zjistén u odriidy Amon (4,618 tha') a
nejnizéi byl u odridy Baikal (2,603 t.ha'). Celkova
a technicka délka byla nejkrat$i u odridy Oural
a nejdelsi u odridy Recital. Hodnocenim poctu
tobolek bylo zjisténo, Ze nejvyssi pocet tobolek byl

svy7

e

Vysledky polnich pokust jsou ve spolupraci s
firmou Agritec, s.r.o. vyuzity jako podklady pro vy-
hodnoceni ekonomiky péstovani odrtd olejnych
Int v rtiznych klimatickych podminkach.
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Research of Suitable Varieties and New Method
of Linseed Processing for Non- Food and Energy
Utilization

Within the solution of project NAZV No.
QI92A143 there were established in locality Lukavec
the experiments with linseed varieties (Linum
usitatissimum), which are both of domestic and
foreign origin. There were tested 5 varieties of linseed
(1 domestic variety - Amon, and 4 European varieties
- Recital, Flanders, Oural, Baikal). The foregoing
crop for linseed in this locality was spring barley,
the sowing was carried out on April 4, 2011, the
beginning of emergence in the field was on April 29,
2011. The vegetation season was proceeding without
problems, but with regard to higher altitude above
sea level the stands were prepared for harvest not
before the second half of August. The highest yield of
seeds recalculated to 12% moisture was determined
in case of Oural variety (1,650 t.ha) and the lowest
at the variety of Flanders (0,862 t.ha'). The average
yield of all varieties in this locality was 1,131 t.ha™.
The sowing norm was 10 million of germinable
seeds and there were sown the seeds consistent with
those in reference localities. During the evaluation
of plant number before the harvest there was
ascertained that average number of emerged plants
reached 6,850 million plants and it means, that the
decrease was, similarly as in the previous year, ca
42%. The highest decrease was determined in case
of Baikal variety (5,580 million of plants) and the
lowest at Amon variety (1,05 million of plants). The
highest yield of seed-free stalk was ascertained in
case of Amon variety (4,618 tha') and the lowest
was at Baikal variety (2,603 tha'). The total and
technical length were shortest at Oural variety
and the longest at Recital variety. By evaluation of
number of capsules was ascertained, that the highest
number of capsules was at Recital variety and the
lowest at Oural variety. The highest number of seeds
in capsule was determined at Amon variety and the
lowest at Oural variety.

The results of field experiments are utilized in co-
operation with Agritec, Ltd. as background data for
economic assessment of growing of linseed varieties
in different climatic conditions.
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Obr. 1: Vynos semene vybranych odriid olejného Inu v lokalité Lukavec
Fig. 1: Yield of seed of linseed selected varieties in the locality of Lukavec

Kontakt / Contact
Ing. Jiti Soucek, Ph.D.
e-mail: jiri.soucek@vuzt.cz

Ing. Petr Jevi¢, CSc., prof. h. c.
e-mail: petr.jevic@vuzt.cz
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Nepotravinaiské vyuziti biomasy v energetice

Pro produkci tuhych biopaliv jsou diilezitou suro-
vinou ucelové péstované energetické rostliny. Jedna
se jednak o rychlerostouci dfeviny, jednak o byliny,
tj. napf. energetickou kukufici, tritikale, miscanthus
aj. Patfi sem energetické travy, napt. lesknice rako-
sovitd, kostrava rakosovitd, srha lalo¢natid a ovsik
vyvy$eny. Paliva vytvofena z téchto rostlin maji
energetické parametry a uzitné vlastnosti odvozené
od zpusobu zpracovani suroviny. Vhodnymi forma-
mi biopaliv jsou topné brikety, ptip. i topné pelety
vhodné pro pouziti v automatickych kotlich.

U vybranych druha travin byly zjistovany jejich
palivoenergetické parametry se zaméfenim na tep-
lotu taveni popelil. Bylo zjisténo, Ze teploty popelt
vyrazné zavisi na terminu sklizné porostu, pficemz
tyto hodnoty jsou vyrazné nizsi u sklizni v ¢ervnu.
Proto bylo zjistovano i prvkové slozeni popelii.

Non-Food Utilization of Biomass in Power Supply

The important raw materials for the production of solid
biofuels are purposely cultivated energy crops. There are the
fast-growing wood species on the one hand and for example
energy maize, triticale, miscanthus and also energy grasses as
are Reed Canarygrass (Phalaris arundinacea), Tall fescue (Fes-
tuca arundinacea), Cocksfoot (Dactylis glomerata) and Oat
grass (Arrhenatherum elatius) on the other hand. The fuels
produced of these plants have the energy parameters and utili-
ty properties derived from a method of material processing. To
the suitable types of biofuels belong heating pelletes, eventually
usable as well as in automatic boilers.

At selected kinds of grasses there were ascertained their fuel
and energy parameters with focus on the temperature of ash
melting. There was determined, that the ash temperatures de-
pend considerably on the time of harvest of plant stands and
that these values are considerably lower in case of harvest in
June. Therefore, it was also determined the elementary com-
position of ashes.

voda popel
water ash t, t, t, t.
%hm % hm °C °C °C °C
% vol % vol
Lesknice sklizeh jaro 2010 6,69 | 843 | >1200 | >1340 | >1340 | >1340
Reed canary-grass harvest spring 2010
Lesknice sklizen ¢erven 2010 6.91 8.91 200 835 890 910
Reed canary-grass harvest June 2010
Ovsik sklizef jaro 2010 689 | 7,58 | 1150 | >1340 | >1340 | >1340
Oat grass harvest spring 2010
Ovsik sklizen ¢erven 2010 6.22 6.24 680 290 830 850
Oat grass harvest June 2010
Srha sklizef; jaro 2010 729 | 765 | 1100 | 1260 | 1280 | 1300
Cocksfoot harvest spring 2010
Srha sklizen ¢erven 2010
Cocksfoot harvest June 2010 7,26 8,05 730 740 760 770
Kostrava sldizefi jaro 2010 702 | 811 | >1200 | >1340 | >1340 | >1340
Fescue harvest spring 2010
Kosttava sklizen ¢erven 2010
Fescue harvest June 2010 721 8,40 700 83 860 885

Tab. 1: Vybrané palivoenergetické parametry energetickych trav
Tab. 1: Selected fuel and energy parameters of energy grasses
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sklizen jaro 2010 sklizen ¢erven 2010
v " harvest spring 2010 harvest June 2010
zore - -
Sample l;s(r:el(cie ovsik srha kostfava k;;:;zle ovsik stha kostfava
Oat grass | Cocks-foot | Fescue Oat grass | Cocks-foot [ Fescue
canary-grass canary-grass
0,
Ca % hm 1,78 4,54 5,61 2,82 1,91 2,58 2,42 2,62
% vol.
0,
Mg | Ml o3s 1,21 1,56 1,59 0,98 0,92 1,27 1,62
% vol.
0,
Na % hm 0,21 0,29 0,35 0,49 0,55 0,74 1,46 0,73
% vol.
0,
K % hm 1,00 1,85 2,12 1,12 22,11 28,07 36,33 33,89
% vol.
0,
Fe % hm 0,22 0,87 0,59 0,11 0,285 0,041 0,076 0,091
% vol.
0,
Mn % hm 0,08 0,076 0,21 0,038 0,068 0,026 0,094 0,075
% vol.
0,
7n % hm 0,03 0,015 0,024 0,028 0,011 0,015 0,016 0,015
% vol.
0,
Cu % hm 0,02 0,028 0,017 0,018 0,009 0,014 0,017 0,012
% vol.
0,
F % hm 0,013 0,013 0,005 0,007 0,009 0,006 0,004 0,005
% vol.
0,
a [Pl o | ouss | 000 | 017 5,96 3,89 9,34 9,19
% vol.
0,
NO; % hm 0,018 0,051 <0,01 0,012 0,021 0,035 <0,01 <0,01
3 [ % vol.
0,
PO % hm 0,66 0,410 0,56 0,52 1,88 2,69 4,89 4,38
% vol.
0,
SO % hm 0,84 0,938 1,57 0,92 4,11 1,37 2,98 3,30
4 % vol.
0,
SiO % hm 89,28 76,70 75,36 78,12 50,85 40,84 24,47 25,35
2 [ 9% vol.

Tab. 2: Prvkové sloZeni a obsah aniontii energetickych trav
Tab. 2: Elementary composition and content of energy grass anions

U sklizni v ¢ervnu vyplyva zasadné vyssi obsah drasliku.
Tento prvek ma vlastnosti tavidla.

Uvedené energetické traviny byly pouzity pro vytvo-
feni kombinovanych topnych pelet. Pelety byly nasledné
spalovany v nékolika typech spalovacich zatizenich, lisi-
cich se konstrukei hotdku. Z vysledka vyplyva, Ze ener-
getické traviny lze pro vyrobu topnych pelet vyuzit, aviak
pouziti je zavislé na typu spalovaciho zatizeni. Na zakladé
toho byla navrzena kategorizace topnych pelet pro riizné
pouziti.

Energetické rostliny jsou vyznamnou surovinou pro
vyrobu tuhych biopaliv. Nékteré z nich Ize pouzit samo-
statné, priemz vytvorena paliva maji uzitné vlastnosti
odvozené od zptisobu zpracovani suroviny. Vedle rychle-
rostoucich dfevin se jedna o energetickou kukufici, ptip.

At harvests in June there was determined conside-
rably higher content of potassium. This element has
the properties of fluxing agent.

The mentioned energy grasses were used for pro-
duction of compound heating pellets. These pellets
were consequently burnt in several types of burning
facilities, which have different design of burner.
From the results it is evident, that, energy grasses
can be used for production of heating pellets, howe-
ver this use depends on the type of burning facility.
On the basis of this fact there was suggested the ca-
tegorization of heating pellets for different use.

Energy plants represent an important raw mate-
rial for production of solid biofuels. Some of them
can be used separately and the produced fuels have
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triticale a miscanthus. Vhodnymi formami biopaliv
jsou topné brikety, z nékterych materialt i pelety
pro pouziti v automatickych kotlich.

Zvlastni kategorii jsou energetické traviny, jejichz
vynos organické hmoty je sice nizs$i nez u jinych
energetickych rostlin, vyznam jejich péstovani je v
jejich vlivu na tvorbu krajiny a udrzitelném rozvoji.
Problémem jsou vlastnosti popeld, coz se projevuje
zejména pri pouziti pelet. I pti pouziti pelet z kom-
binovanych materialt dochazi k vétsimu ¢i mensi-
mu spékani popele. Vhodnost pouziti konkrétniho
paliva je mj. zavisla i na typu a konstrukci topenis-
té. Biopaliva z energetickych trav proto najdou plné
uplatnéni predevsim jako topné brikety spalované v
zatizenich s ru¢ni obsluhou.

Vysledky prezentované v prispévku byly ziskany
v ramci fe$eni vyzkumného projektu Ministerstvo
skolstvi, mlddeze a t&lovychovy (MSMT) 2B06131
»Nepotravinarské vyuziti biomasy*

Kontakt/ Contact
Ing. Petr Hutla, CSc.
e-mail: petr.hutla@vuzt.cz
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the utility properties derived from the method of material
processing. In addition to fast-growing wood species there
are energy maize, eventually triticale and miscanthus. The
suitable forms of biofuels are heating pellets, In case of some
materials also the pellets for use in automatic boilers.

To the particular category belong energy grasses, at
which the yield of organic matter is lower, than at other
energy plants, but their importance consists in their in-
fluence on landscaping and sustainable development. The
problems are caused by ash properties and occur above
all at use of pellets. Also at the use of compound material
pellets can come to a greater or minor ash sintering. The
suitability of use of a concrete fuel depends, among others,
also on the type and construction of combustion chamber.
Therefore, the biofuels produced of energy grasses find a
possibility of full application above all as the heating bri-
quettes burnt in facilities with hand actuation.

The results presented in this article have been obtained
within the solution of research project of the Ministry of
Education, Youth and Sports 2B06131 ,,Non - Food Utili-
zation of Biomass".
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Vynosové charakteristiky energetickych rostlin

Do pokusti jsou zatazeny psinecek veliky Roznovsky,
kosttava rakosovitd Kora, lesknice rdkosovitd Palaton,
lesknice rdkosovitd Chrastava, lesknice rakosovita
Chrifton, lu¢ni smés do vlh¢ich podminek, luéni
smés do susSich podminek, svefep horsky Tacit a
ovsik vyvyseny Roznovsky. Travy a smési byly zasety
¢istym vysevem bez kryci plodiny. Vybrané travy
jsme dlouhodobé sledovali po dobu 6 let. Pokus je po
celé sledované obdobi realizovan s variantou prvni -
minimalni davkou dusiku 50 kg/ha za rok a variantou
druhou - bez hnojeni dusikem. U vétSiny trav se
projevuje hnojeni davkou 50 kg N. ha.rok™ zvysenim
produkce o 30 az 40 %. Nejmensi vliv je u travni smési
do vlh¢ich podminek a nejvétsi u ovsiku, kde se blizi
az k 50%. Vliv hnojeni na vynos semen je podstatné
mensi a pohybuje se kolem 20 az 24%. Pouze u lesknice
rakosovité¢ Chrifton byl po celé sledované obdobi
nartst 0 42 az 52%.

Z dlouhodobych dat byla sestavena vynosova
charakteristika sledovanych trav. Jako nejproduk¢-
néjsi traviny se jevi lesknice PALATON a LERA v
hnojené varianté s vynosem mezi 11 a 13 t/ha. Tésné
je nasledovana psineckem a chrastici rakosovitou
Chrifton a Kora s vynosem kolem 10 t/ha.

Na zakladé vynosovych vysledki sklizné zejména
u vétsiny nasich travnich druhii Ize doporucit sklizen
trav pro energetické ucely (zejména pro travni hmotu
vyuzitou pro spalovani) v obdobi sklizné trav na se-
meno a maximalné do jednoho mésice po této skliz-
nové zralosti. Zejména z hlediska ekonomického je
vhodna kombinace sklizné trav na semeno pro trzni
ucely a soucasné vyuziti vymlacené travickové slamy
pro energetické ucely. Tento systém lze doporucit
zejména pro realizaci v zemédélské praxi. Podzimni
plevelohubnou se¢ je vhodné potom pouzit na vyro-
bu bioplynu. Pokud nebudeme provadét sklizen na
semeno, je mozné sklizet seno do jednoho mésice po
technické zralosti. Jestlize bude travni hmoty vyuzita
pouze pro vyrobu bioplynu je vhodné provadét dvé az
tfi seCe s vyuzitim jak cerstvé hmoty tak senaze.

Spalovaci zkousky

V prtibéhu feseni projektu probéhly Siroké spa-
lovaci zkousky na vice typech spalovacich zafizeni.
Zkousky byly provedeny s cilem urceni vhodnych tipii
topenist pro spalovani fytomasy. S vyrobenymi vzor-
ky byly provedeny spalné zkousky nejdfive na spalo-
vacich akumula¢nich kamnech SK-2 RETAP 8 kW.
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Yield Characteristics of Energy Plants

Into the experiments there are included Creeping
bent grass, variety Roznovsky, Tall fescue, variety
Kora, Reed canarygrass, varieties Palaton, Chrasta-
va and Chrifton, meadow mixtures for damper con-
ditions and for drier conditions, Mountain brome,
variety Tacit and Oat grass Roznovsky. The grasses
and mixtures were sown by the method of pure dril-
ling without cover crop. We have been monitoring
the selected grasses for 6 years. The experiment was
realized in two variants for the whole monitored pe-
riod. The first variant — with minimal rate of nitro-
gen 50 kg/ha per year and second variant — without
nitrogen fertilization. At large part of grasses after
the application of nitrogen rate 50 kg N. ha-1.year-1
there was recorded an increase of production by 30
up to 40 %. The minimal effect was recorded at the
grass mixture destined for damper conditions and
biggest effect in case of Oat grass, where is approa-
ching up to 50%. The effect of fertilization on seed
yield is considerably minor and moves about 20 up
to 24%. Only in case of Reed canarygrass, variety
Chrifton the increase for the whole monitored peri-
od was 42 up to 52%.

From the long term series of data there was drawed
up the yield characteristics of monitored grasses.
The most productive grasses are the varieties of
Reed canarygrass PALATON and LERA in fertilized
variant with yield between 11 and 13 t/ha. Those are
followed closely by Creeping bent grass, and Reed
canarygrass, variety Chrifton and Tall fescue, variety
Kora with yield about 10 t/ha.

On the basis of yield results it is possible to recom-
mend at the large part of grasses their harvest for
energy purposes (especially for grass matter usable
for combustion) in the period of harvest for seed and
maximally one month after harvest ripeness. From
the economy point of view it is suitable the combi-
nation of grasses harvested for seed for market pur-
poses and sinultaneous utilization of threshed grass
straw for energy purposes. This system can be espe-
cially recommended for agricultural practice. The
autumnal weed control mowing can be suitably used
for the biogas production. If we won 't carry out the
harvest for seed, it is possible to harvest hay up to
one month after technical ripeness. If we will use the
grass matter only for biogas production, then it is
suitable to carry out two or three mowings with uti-
lization both green matter and haylage.



Dal$i spalné zkousky probéhly na na malych
litinovych kamnech Jotul s vykonem 5 kW a ve
zplynovacim kotli Verner V25, automaticky peletovy
kotel Verner A25, peletova kamna KNP o vykonu 18
kW, teplovodni kotel s retortovym hotrakem Ling 25 o
vykonu 25 kW a teplovodni kotel Varikot s pistovym
prikladanim o vykonu 25 kW. Vsechna testovana
topenisté jsou urceny ke spalovani dfevni biomasy
(Varikot je na uhli a biomasu). Spalovaci zkousky
probéhly se standardnim palivem - dfevni brikety,
zku$ebnimi briketami ¢i peletami z fytomasy. Pro
analyzu spalin byl pouzit analyzator GA-60 Madur
respektive Testo 350 ¢i podobna métidla, ktera
umoznuji kontinudlni méteni O,, CO,, CO,NO,NO,,
SO,. Prakticky viechna topenisté plni emisni limity,
ale paliva na bazi slamy ¢i sena jsou nejvhodnéjsi
topeni$té s mechanickym odpopeliiovanim. To je
naptiklad peletovy kotel Verner A25, ktery dokaze
tvorici se strusku vynést z ohnisté do popelniku.

Prezentované vysledky byly ziskany v ramci
feSeni  vyzkumného  projektu  Ministerstva
zivotniho prostiedi (MZP) SP/3g1/180/07 ,Vyvoj
kompozitniho fytopaliva na bazi energetickych
rostlin®

Kontakt / Contact
Ing. David Andert, CSc.
e-mail: david.andert@vuzt.cz

Combustion tests

In the course of project solution there were
carried out the extensive combustion tests at more
types of combustion devices. The tests were realized
in order to determine the suitable types of combustion
chambers destined for combustion of phytomass. With
produced samples there were carried out the combus-
tible tests with use of combustion heat-storage stoves
SK-2 RETAP 8 kW. The following combustible tests
were realized with use of small cast-iron stove Jotul
with output of 5 kW and as well as in gasification boiler
Verner V25, automatic pellet boiler Verner A25, pellet
stove KNP with output of 18 kW, warmwater boiler
with retort burner Ling 25 with output of 25 kW and
warmwater boiler Varikot with piston firing with out-
put of 25 kW. All tested combustion chambers are de-
stined for combustion of wood biomass (Varikot boi-
ler uses coal and biomass). The combustion tests were
realized with use of standard fuel, it means with wood
briquettes, test briquettes or pellets produced of phy-
tomass. For the analysis of waste gases there was used
analyser unit GA-60 Madur respectively Testo 350 or
similar measuring instruments, which enable the con-
tinual measurement of 0,, CO,, CO, NO, NO,, SO,.
Practically all of combustion chambers meet emission
limits, but for the fuels on the basis of straw or hay
there are the most suitable the combustion chambers
equipped by mechanical fly ash handling, for example
pellet boiler Verner A25, which is able to carry out the
formed slag from fireplace to ash receiver.

The results presented in this article have been
obtained within the solution of research project of the
Ministry of Environment (MZP) SP/3g1/180/07 ,,De-
velopment of Compound Phytofuel on the Basis of
Energy Plants®
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Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Proces velmi rychlého termického rozkladu biomasy

Cilem projektu je technické feSeni a optimalizace
parametrti velmi rychlého rozkladu biomasy, kdy
produktem reakee je vedle pyrolyzniho plynu i kapalna
faze uhlovodikové smési. Pro naplnéni projektu je
tfeba navrhnout technické feseni. Proto bylo vyrobeno
poloprovozni  zafizeni, jehoz princip je predmétem
primyslové ochrany. Podstatou technologie je tepelny
rozklad velmi jemnych castic biomasy v reaktoru, kdy
dochazi k velmi rychlému ohfevu a zplynéni.

Surovina, jejiz ¢astice maji velikost mensi nez 0,1 mm se
po vstupu do pyrolyzni jednotky rozhazuje rotujicim tali-
fem s lopatkami na vnitini kuzelovou plochu vyhtivanou
na teplotu 300 az 400°C. Pfi tomto procesu se surovina roz-
kldda na plyny o teploté¢ kolem 350°C a na tuhy uhlikovy
zbytek. Pyrolyzni jednotka je soucasti technologické linky,
do niZ surovina, napt. obilni slama, vstupuje ve formé pelet
o praméru 6 mm.

Pyrolyzni plyny, které vzniknou v reaktoru, jsou odvé-
dény ve spodni ¢asti komory ohfevu do prostoru mezi ko-
morou ohfevu a vnéj$im plastém, kde jsou ochlazeny na
teplotu kolem 220°C. Po vystupu z reaktoru jsou plyny do-
chlazovany na teplotu, pfi niz dochdzi ke kondenzaci. Cely
systém musi byt zajistén proti vniknuti okolntho vzduchu,
aby nedoglo ke vzniceni a vybuchu plynné smési.

Process of Very Fast Thermic Decomposition of Biomass

The project is aimed at technical solution and optimali-
zation of parameters of very fast decomposition of biomass,
when the product of reaction is, in addition to pyrolyse gas,
also liquid stage of hydrocarbon mixture. In order to accom-
plish the project it is necessary to suggest a technical soluti-
on. To this purpose it was produced a device destined for
semiindustrial scale operation, which principle is the subject
of industrial protection. The principle of this technology is
the pyrolysis of very fine particles of biomass in reactor, when
comes to a very fast warming up and gasification.

The raw material, which particles are smaller than 0,1 mm,
is spreaded after the input into the pyrolysis unit by means of
rotating disc equipped by blades on internal conical surface
heated up to the temperature of 300 up to 400°C. During this
process the raw material is decomposed into the gases with
temperature about 350°C and solid carbonic residue. The
pyrolysis unit is a part of technological line, in which the raw
material, for example cereal straw; comes in form of pellets
with diameter of 6 mm.

The pyrolysis gases, which originate in reactor, are taken
away in the bottom part of heater chamber into the spa-
ce between the heater chamber and external cover, where
they are chilled on the temperature about 220°C. After the
exit from reactor, the gases are chilled to the temperature, at
which comes to the condensation. The entire system must be
ensured against an incursion of ambient air in order not to
come to an ignition and explosion of gaseous mixture.

Obr. 1: Pyrolyzni jednotka linky velmi rychlého tepelného rozkladu biomasy
Fig. 1: Pyrolysis unit of very fast thermic biomass decomposition line
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Prijmovy zasobnik pelet / Intake
bunker of pellets

Shrnovaci 3nek / Scraper worm
Vynaseci Snekovy dopravnik pelet /
Staging worm conveyor

Drtic pelet / Pellet crusher

Svisly S3nekovy dopravnik / Vertical
Worm conveyor

Distribuéni $nek susicky /
Distributive worm of drier

SusiCka / Drier

Ohfivac vzduchu / Air heater
Rozvod ohfivacino vzduchu /
Distribution of heating air

Vynaeci nekovy dopravnik
usu3ené moucky / Staging worm
conveyor of dried meal
Mezizasobnik rozdreenych pelet /
Interbunker of crushed pellets
Snekovy dopravnik / Worm conveyor
Michaci zafizeni / Stirring apparatus
Zasobnik katalyzatoru / Catalyzer
bin

Snekovy dopravnik katalyzatoru /
Worm conveyor of catalyzer
Zasobnik s hladinovym Cidlem /
Bunker equipped by surface sensor
Snekovy dopravnik pyrolyzni
jednotky / Worm conveyor of
pyrolysis unit

Pyrolyzni jednotka/ Pyrolysis unit
Briketovac tuhych zbytkd /
Briquetting apparatus of solid
residues

Vystupni potrubi pyrolyzni jednotky /
Exit piping of pyrolysis unit
Kondenzator / Condenser

Obr. 2: Schéma technologické linky velmi rychlého tepelného rozkladu biomasy
Fig. 2: Scheme of technological line of very fast thermic biomass decomposition

Vysledky prezentované v prispévku byly ziskany
v ramci fe$eni vyzkumného projektu Technologic-
ké agentury Ceské republiky (TA CR) TA01021213
»Proces velmi rychlého termického rozkladu bio-

masy".

Kontakt / Contact
Ing. Petr Hutla, CSc.
e-mail: petr.hutla@vuzt.cz
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The results presented in this article have been
obtained within the solution of research project of
the Technological Agency of the Czech republic (TA
CR) TA01021213 ,,Process of very fast thermic bio-

mass decomposition®.



Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Stanoveni minimalni potfeby energie pro zajisténi
zakladnich funkci zemédélstvi v krizovych situa-
cich a analyza mozZnosti jejiho zajisténi z vlastnich
energetickych zdroji resortu

Pro stanoveni spotieby energie na vyrobu zemé-
délskych produktt je dulezité zvolit vhodné ukaza-
tele. Proto byla ivodni ¢ast praci na feseni projektu
v roce 2011 vénovana vytvoreni metod pro stanove-
ni hlavnich ukazateld spotfeby energie v operacich
rostlinné a zivoci$né vyroby a obecnym zptisobim
vypoctu téchto ukazatelil. Jednou z moznosti, jak
zajistit podklady pro vypocet zvolenych ukazateli,
je méfeni v praxi. Proto byly vypracovany metodic-
ké postupy pro zjistovani potiebnych fyzikdlnich a
technicko-exploata¢nich veli¢in. Podle téchto me-
todickych postupii se uskute¢nilo: méfeni spotieby
motorové nafty a prepravnich vykont pti dopravé
v horské oblasti, stanoveni exploata¢nich a energe-
tickych ukazateld vykladky, ptepravy a rozmetani
chlévského hnoje, urceni vlivu nastaveni rezimu
bezstupnové prevodovky na energetické a explo-
ata¢ni ukazatele traktoru pfi dopravé, hodnoceni
provozu pracovnich souprav z hlediska exploatac-
nich a energetickych ukazatelt a méfeni energetické
naroc¢nosti dojeni a chlazeni mléka.

Pro stanoveni spotfeby energie na vyrobu ze-
médélskych produkti je nezbytné urcit operace a
pracovni postupy pouzité pii jejich vyrobé. Pracov-
ni postupy, jako soubor navazujicich operaci, byly
vypracovany pro hlavni plodiny rostlinné vyroby,
u kterych je podil produkce na celkové produkeci
rostlinné vyroby vyssi nez 1 %. Celkem bylo vypra-
covano 52 pracovnich postupt. V Zivoci$né vyrobé
byla tvorba pracovnich postupt zamétena na skot a
prasata.

Jednim z dil¢ich cilt feseni projektu je vytvorit
program, ktery umozni vypocet spotieby energie
nezbytné pro zajisténi zemédélské vyroby ve stan-
dardnich a krizovych podminkach. V rdmci praci
na tomto programu byla vytvorena struktura pro-
gramu, algoritmizovany tlohy spojené s tvorbou
programu a zahajeny programatorské prace.

Pro zabezpedeni potravinové bezpec¢nosti v kri-
zovych situacich bylo ur¢eno mnozstvi produktii
rostlinné a zivoci$né vyroby, které jsou k tomu ne-
zbytné. Podobné byla stanovena produkce urcena
pro vyrobu energie z obnovitelnych a druhotnych
zdrojui.

73

Determination of Minimal Demand of Power for
Assurance of Principal Functions of Agriculture
in Critical Situations and Analysis of Possibilities
of its Provision from Own Power Sources of this
Branch

In order to determine of energy consumption ne-
cessary for production of agricultural products it is
important to select the suitable indices. Therefore,
the introductory part of activities relating to project
solution in 2011 was aimed at development of me-
thods for determination of principal indices of ener-
gy consumption in operations carried out in crop
and animal production and general methods for
calculations of these indices. One of the possibili-
ties, how assure the background data for calculation
of selected indices, are measurements carried out in
practice. For this purpose there were elaborated the
methodical procedures for obtaining of necessary
physical and technical quantities. According to these
methodical procedures there were carried out these
following operations: measurement of diesel con-
sumption and transport performance in mountain
region, determination of energy indices of dischar-
ge, transport and spreading of farmyard manure, de-
termination of regime setting effect of gearbox with
continuously variable transmission on energy and
exploiting indices of a tractor at transport, evaluati-
on of working sets operation from the viewpoint of
exploiting and energy indices and measurement of
energy intensity of milking and milk cooling.

For the determination of energy consumption
destined for production of agricultural products
it is necessary to indicate the operations and wor-
king procedures used during their production. The
working procedures, as the set of related operations,
were elaborated for staple crops of plant production,
at which the share of production in total producti-
on is higher than 1 %. In total there were elaborated
52 working procedures. The formation of working
procedures in animal production was aimed at cattle
and pigs.

One of the partial objectives of project solution is
to create a programme, which enables the calculati-
on of energy consumption necessary for securing of
agricultural production in standard and critical con-
ditions. Within the activities carried out as a part of
this programme there was elaborated the structure
of this programme, formulated the algorithms re-
lated to it and there was started the programming
work.



Prezentované vysledky byly ziskany v ramci rese-
ni vyzkumného projektu Ministerstva vnitra CR
VG2010201402 ,Stanoveni minimalni potieby
energie pro zaji$téni zakladnich funkci zemédélstvi
v krizovych situacich a analyza moznosti jejiho za-
jisténi z vlastnich energetickych zdroja“

Kontakt: / Contact
Ing. Zdenék Pastorek, CSc., prof. h. c.
e-mail: zdenek.pastorek@vuzt.cz

Ing. Otakar Syrovy, CSc.
e-mail: e-mail: otakar.syrovy@vuzt.cz
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For the food security in critical situations there
was determined the quantity of products originating
from crop and animal production, which is neces-
sary for this purpose. In the similar way there was
determined the energy production from renewable
and secondary sources.

The results presented in this article have been
obtained within the solution of research project
of the Ministry of Interior of the Czech Republic
VG2010201402 ,,.Determination of Minimal De-
mand of Power for Assurance of Principal Functions
of Agriculture in Critical Situations and Analysis of
Possibilities of its Provision from Own Power Sour-

«

ces .



Nabidka sluzeb odboru 1.20

Vyroba a vyuziti bioplynu, zpracovani BRO

SniZeni produkce plyni ze zemédélské vyroby vyroby podilejicich se na sklenikovém efektu

- Navrh systému vyuziti biomasy a odpadnich organickych materialt jako obnovitelného zdroje energie, pod-
klad pro vystavbu bioplynovych stanic v zemédélstvi.

- Studie vyuziti bioplynu k vyrob¢ elektrické energie a integrace bioplynovych stanic do energetickych
systémt venkova

- Navrh kofermentace energetickych rostlin ve smési s BRO, studijni podklad pro stavbu BPS

- Navrh vyroby a vyuziti organickych a organominerélnich hnojiv na bazi statkovych hnojiv a jinych BRO

Decentralizované alternativni zdroje paliv a energie na biomasu

- Navrh energetickych zdroji na biomasu do energetickych systému venkova
- Systémy CZT

- Systémy individudlniho vytapéni

Zjistovani palivo-energetickych vlastnosti biomasy
- Mechanické, chemické a fyzikalni vlastnosti vzorkt energetické biomasy

Technika prostiedi v zemédélstvi (vytapéni, vétrani, klimatizace, osvétleni)

- Navrh systému fizeni a optimalizace energetickych a technologickych procesti.

- Navrh osvétlovacich a ozatovacich soustav v objektech zemédélské vyroby, stdje, skleniky.

- Navrh systému vétrani a vytapéni v objektech zemédélské vyroby (systémy vétrani, vytapéni a zpétné-
ho ziskavani tepla).

Dopravni, manipula¢ni, skladovaci a obalové technologie v zemédélstvi

- Navrh optimalizovanych strojnich linek, mobilni energetické prostiedky a pracovni stroje, dopravni
a manipula¢ni stroje a zfizeni

- Navrh optimalizace logistickych fetézct, feSeni dopravnich tloh na riaznych stupnich zemédélsko-
potravinarského komplexu

- Stanoveni normativnich spotfeb pohonnych hmot na jednotlivé operce, plodiny a produkty

- Optimalizace energetickych potteb zemédélskych podnikil, pracovnich operaci a findlnich produktii

- Reseni dopravnich tloh na riiznych stupnich zemédélskopotravinéiského komplexu

- Meéfeni charakteristik pneumatik pro pracovni stroje, trakéni i ptipojna vozidla

Vyroba a vyuziti biopaliv

Poradenstvi v oblasti:

- Vyroba a vyuziti motorovych paliv z biomasy, paliva prvni a druhé generace
- Vyroba a vyuziti tuhych paliv z biomasy (§tépka, brikety, pelety)

Kontakty:

Ing. Jaroslav Kara, CSc. Ing. Petr Hutla, CSc.

Tel.: +420 233 022 334 Tel.: +420 233 022 238
e-mail: Kara.Jaroslav@seznam.cz e-mail: petr.hutla@vuzt.cz
Ing. Petr Jevi¢, CSc., prof. h. c. Ing. David Andert, CSc.

Tel.: +420 233 022 302 Tel.: +420 233 022 225
e-mail: petr.jevic@vuzt.cz e-mail: david.andert@vuzt.cz
Ing. Jiti Soucek, Ph.D. Ing. Karel Kubin

Tel.: +420 233 022 Tel.: 420 233 022 536

e-mail: jiri.soucek@vuzt.cz e-mail: karel. kubin@vuzt.cz
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Odborné utvary

Specialized Divisions

Odbor ekonomiky zemédélskych technologickych systému
Division of Economy of Agricultural Technological Systems

Vedouci odboru / Head of Division
Ing. Zden¢k Abrham, CSc.
Tel.: +420 233 022 399
e-mail: zdenek.abrham@vuzt.cz

Napln ¢innosti

o Vyzkum technickych a ekonomickych podminek vyuziti
techniky v zemédélstvi, kde se zaméfuje hlavné na:
normativ vyuziti, provoznich a investicnich nakladt
zemédélskych strojti

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

hodnoceni stavu a inovace technického vybaven re-
sortu

hodnocenti potteby techniky v zemédélském podniku
Vyzkum technologickych, ekonomickych a energe-
tickych podminek produkénich systémtl v zemédél-
ském podniku se zamétenim na:

doporucené technologické postupy péstovani plodin,
hodnoceni inputt, produkece a celkové ekonomické
rentability plodiny

racionalni systémy zasobniho a produkéniho hnoje-
ni, vybér vhodnych materidlovych vstupt pii mini
malizaci nakladii

hodnoceni vyrobniho zaméru zemédélského podni-
ku, vliv fixnich a variabilnich naklad®, vliv dotaci
Vyzkum technologickych a ekonomickych podmi
nek materidlového a energetického vyuziti zemédel-
ské biomasy

doporucené technologické postupy péstovani nepo-
travinarskych plodin

doporucené systémy materialového a energetického
vyuziti produkee

ekonomicka a energetickd ti¢innost biopaliv
Transfer novych vysledki vyzkumu do praxe a pora-
denstvi

V této oblasti je hlavni pozornost vénovana

- tvorbé internetovych poradenskych systémii (soubo-
ry normativii na internetovych strankach VUZT, v. v. .)
tvorbé expertnich systémti pro podporu rozhodova-
ni v zemédelské praxi — volné dostupné na interneto-
vych strankéch VUZT, v .v. i. - modelovéani a vypocet
provoznich nakladu strojii a soupray, technologie

a ekonomika péstovani plodin, technologie

a ekonomika produkee a vyuziti biopaliv atd.

7

Scope of activity

Research of technical and economic con-
ditions of machinery utilization in agricul
ture aimed mainly at:

utilization normative of operational and
investment costs of agricultural machinery
normatives of technical and economic pa-
rameters of recommended sets for techni-
cal provision of agricultural production
evaluation of state and innovation of tech-
nical equipment in agriculture

evaluation of machinery necessity in agricultural enterprise
Research of technological, economic and
energetic conditions 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
fertilization , selection of suitable material
inputs under minimalization of costs
evaluation of production purpose of agricultural
enterprise, effect of fix and variable costs, influence
of subsidies

Research of technological and economic
conditions of material and energetic utili-
zation of agricultural biomass
recommended technological processes in
growing of non-food crops

recommended systems of material and
energetic utilization of production
economic and energetic effectiveness of biofuels
Transfer of new research results into practi
ce and consultancy

In this area the main attention

creation of internet advisory systems (sets of
normatives on the RIAE, p.r.i. website)

creation of expert systems as the support of decision-
making process in agricultural practice -freely available
on the RIAE, p.ri. website —- modelling and calculation
of operational costs of machines and sets, technology
and economy of crop cultivation, technology and
economy of production and utilization of biofuels etc.
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Obnova traktorového parku v zemédélstvi CR

Zemédéelska technika je jednim z klicovych prvki zajis-
téni a realizaci vyrobniho zaméru. U traktorti dochazi
jiz vice let k poklesu celkového poctu. V roce 2010 jiz
poklesl celkovy pocet traktorti na 59013, tj. primérné
16,9 traktoru na 1000 ha z.p (resp. 23,5 na 1 ha o.p.).

Vyvoj ro¢nich dodéavek traktorti do zemédélstvi je
uveden na obr. 1.

Renewal of Tractor Fleet in Agriculture of the
Czech Republic

The farm machinery represents one of the key
componentsin the course of assurance and implementation
of production purpose. The total number of tractors has
been decreasing already for several years. In 2010 it was
recorded a drop in this total number onto 59013, it means
16,9 tractors in average. per 1000 ha agricultural land (or
23,5 per 1 ha arable land).

The development of annual deliveries of tractors into
agriculture is shown on fig. 1.
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Obr. 1: Vyvoj roénich doddvek traktorii do zemédélstvi

2005

2006
rok [ year

2007 2008 2009 2010 2011

Fig. 1: Development of annual tractor deliveries into agriculture

Vyrazny je rozdil potteby traktorti mezi pravnic-
kymi osobami (PO - primérna vyméra farmy je 800
ha z.p.) a fyzickymi osobami (FO - primérnd vyme-
ra farmy je 50 ha z.p.). Mérny pocet traktort (pocet
traktord na 1000 ha z.p.) u FO a PO je podle jednot-
livych vykonovych tfid uveden na obr. 2.

Ze statistickych podkladi Ize usuzovat, ze potie-
ba traktorti v zemédélskych podnicich je z hlediska
poctu pokryta a pti obméné traktorového parku do-
chazi predevsim ke zméné struktury traktorového
parku. Nakup novych stroji se orientuje predevsim
do vyssich vykonovych trid.

The difference in tractor demand is very considerable
between the legal persons (average land area per one farm
is 800 ha farmland) and natural persons (average land area
per one farm 50 ha farmland). The specific number of trac-
tors (number of tractors per 1000 ha farmland) at natural
and legal persons according to the individual performance
classes is shown on fig. 2.

We can assume from the statistical data, that the demand
of tractors in agricultural enterprises is covered in relation to
the number and therefore in the course of renewal of trac-
tor fleet there is changed mainly its structure. The purchase
of new machinery is aimed above all at higher performance
classes.
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Obr. 2: Mérné pocty traktorii (ks /1000 ha z.p.)

Fig. 2:  Specific numbers of tractors (in pieces per 1000 ha farmland)

Diilezitym faktorem pro posouzeni stavu traktorového
parku je tempo obnovy. V rdmci ¢eského zemédelstvi je po-
dil traktorti do 101et 19,9 %, mirné piiznivéjsi tempo obnovy
jeuPO (21,8 %) nezu FO (18,3 %). Zrejma i tendence vyssi-
ho tempa obnovy u vykonnych traktort - u traktorti nad 100
kW,

Ukazuji se vyrazné rozdily ve vybaveni a pottebé strojii
v zavislosti na velikosti zemédelského podniku. Da se tedy
predpokladat, Ze vyuziti novych strojii u malych zemédél-
skych podnika je nizsi. Nizké vyuziti strojii ma negativni viiv
na jejich provozni naklady; ale zaroven je tfeba konstatovat,
ze to ukazuje na ne prilis raciondlni vyuzivani vefejnych pro-
stfedki, z kterych je obnova strojového parku podporovana.

Obnova zemédeélské techniky je casto poznamenana
nedostatkem kvalitnich informaci pro rozhodovéni a jeji
fizeni byva intuitivni. Pro podporu rozhodovani v této
oblasti jsou ve VUZT, v. v. i. zpracovavany a pravidelné
aktualizovany normativy. Normativy jsou pro uzivatele
ze zemédélské praxe i pro poradenské sluzby volné
ptistupné formou poradenskych a expertnich systému
na webové strance www.vuzt.cz.

Vysledky prezentované v prispévku byly feseny v ramci
feSeni ¢ho zaméru MZE0002703102 ,Vyzkum
efektivntho vyuziti technologickych systémi pro setrvalé
hospodareni a vyuzivani ptirodnich zdroji ve specifickych
podminkéch ¢eského zemédélstvi®

Kontakt / Contact
Ing. Zden¢k Abrham, CSc.
e-mail: zdenek.abrham@vuzt.cz
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The important factor for analysis of tractor fleet status is
renewal rate. Within the Czech agriculture, the share of trac-
tors up to 10 years represents 19,9 %, whereas the slightly more
favourable renewal rate is at legal persons (21,8 %), than in case
of natural persons (18,3 %). It is also evident the trend to higher
rate of renewal in case of high-powered tractors over 100 kKW.

There are as well considerable differences in equipment
and demand of machines in relation to size of agricultural en-
terprise. Therefore, it is possible to suppose, that utilization of
new machines in small enterprises is lower. This lower utiliza-
tion has negative impact on their operational costs, but at the
same time it is necessary to state, that it points to less reasonable
using of public funds, from which the renewal of tractor fleet is
financed.

The renewal of agricultural machinery is often influenced
by absence of correct information for decision-making and this
process is often intuitive. In order to support this decision-ma-
king process in this sphere there were elaborated and regularly
updated in the Research Institute of Agricultural Engineering,
pri(RIAE, pri.) the normative provisions. These provisions
are freely accessible for users from the branch of agriculture
and as well for advisory services in the form of advisory and
expert systems on the website wwwivuzt.cz

The results presented in this contribution have been obtai-
ned within the solution of research purpose of the Ministry of
Agriculture MZE0002703102 ,,Research of Effective Utilizati-
on of Technological Systems for Sustainable Husbandry and
Utilization of Natural Resources in Specific Conditions of the
Czech Agriculture.
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Energeticky potencial a ekonomika odpadni zemé-
délské biomasy z obilovin a olejnin

Obnovitelné zdroje energie hraji stale dtlezitéjsi roli
v energetické politice vyspélych stattl. Jednim z vyznam-
nych obnovitelnych zdrojt energie je zemédélska odpad-
ni a zbytkovd biomasa z obilovin a olejnin- predev§im
slama. Biomasa je z hlediska vyuzitelného potencidlu
pro CR nejperspektivnéjsi z obnovitelnych zdrojt pro
vyrobu elekttiny. Jeji vyuZiti je jiz dobre technicky i tech-
nologicky zvladnuto rovnéz je charakteristicka stabilitou
zdroji.

Slama obilovin se v soucasné dobé jiz pro potieby
Zivoci$né vyroby vyuziva jen minimdlné. Stav skotu za
poslednich 20 let poklesl na 37,9 % stavu v roce 1990,
vyrazné se omezilo vyuzivani slamy pro krmeni, zacaly
se uplatiiovat nové technologie (rostové nebo bezsteli-
vové staje, pastevni chov apod.) které vyrazné snizily i
potiebu slamy pro podestylani. Slama se tedy v soucasné
dobé z velké &asti zaorava. Castym argumentem je po-
tfeba obohaceni piidy humusem. Zaorani slamy sebou
v$ak prindsi nékteré problémy. Ve slamé je velmi malo
zivin - napf. dusiku je ve slimé méné nez 1 % a bakte-
rie, které slamu rozkladaji si berou dusik z ptidy. Zaorani
slamy tedy je tfeba doplnit, napt. hnojenim kejdou nebo
minerdlnim dusikatym hnojivem.

Podle dosavadnich zkuSenosti lze uvazovat, Ze cca
50 % slamy obilovin lze vyuzivat pro surovinové a
energetické ucely bez negativniho vlivu na Grodnost a
kvalitu ptidy. Pfi energetickém a surovinovém vyuzivani
slamy stale ziistdva na pozemku k zapraveni hmotnost
strni$té a kotfenového systému, ktera podle nékterych
vyzkumnych praci je srovnatelna nebo mirné vyssi nez
hmotnost slamy.
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Energy Potential and Economy of Agricultural
Waste Biomass from Cereals and Oil Plants

The renewable sources of energy play ever more
important role in energy policy of advanced coun-
tries. One of the significant renewable energy sou-
rces is agricultural waste and residual biomass ori-
ginating from cereals and oil plants— above all the
straw. In light of the utilizable potential the biomass
is the most perspective renewable source for elec-
tricity production in the Czech Republic. The utili-
zation of biomass is already tackled very well both
technically and technologically and the biomass is
always characterized by the stability of sources.

At the present time the straw of cereals is utilized
for the needs of livestock production only in mini-
mal scale. The numbers of beef cattle in recent 20
years have dropped to 37,9 % of the state in 1990.
Therefore, the utilization of straw for the feeding
purposes decreased considerably and there was be-
gun the application of new technologies (grate or
litterless stables, cattle breeding on pastures etc.),
that reduced significantly as well the needs of straw
for bedding. Currently the straw is largely ploughed
down. The reason is often the need of soil enrichment
by humus. However, the straw ploughdown brings
some problems, because the straw contents only
very small quantity of nutrients — for example the
content of nitrogen is lower than 1 % and the bacte-
ria decomposing the straw take this nitrogen out of
soil. The ploughdown of straw is therefore necessary
to replenish, for example with liquid manure or mi-
neral nitrogen fertilizer.

In accordance to existing experience it is possible
to assume, that ca 50% cereal straw can be used as
raw material and for energy purposes without any
adverse effect on fertility and quality of soil. At the
utilization of straw by above mentioned manner
the stubble material and root system remain on
the soil surface for ploughdown and their quantity
is comparable or slightly higher than straw weight
according to some research works.



Zpracovano podle podkladé CSU Praha
Elaborated according to data of the Czech Statistic Office, Prague

Produkce slamy
Plodina Primér Straw production
o M. |. 2000 2005 2008 2009 2010 Average Celkem
P 2008-2010 t/ha (tis.t) Total
(in thous.t)
P&enice A':e";c(mz) 886562 | 762792| 760399| 793472| 785491| 779788 4,80 3743
ozima -
Winter Vynos zrna
Yield of 4,34 515 5,88 533 508| 543
Wheat :
Grain (t/ha)
Psenice Af;‘;‘:(mi ) 83873| 57647| 41925| 37827| 48086| 42613 3,20 136
J;g?i; g Vynos zrna
Yield of 2,81 3,70 3,84 3,41 351 3,59
Wheat .
Grain (t/ha)
IBghE 43881| 46903| 43399| 38453| 30249 37367 4,50 168
o | Aeala)
Rve Vynos zrna
Y Yield of 3,42 4,19 4,83 4,63 391 4,46
Grain (t/ha)
Jeémen Af;‘;"(';]aa) 141846 | 124804 | 141174| 134613| 110207| 128665 4,20 540
ozimy -
Winter Vyn_os zrna
Batl Yield of 3,96 4,40 4,67 4,82 450 429
Y Grain (t/ha)
Jegmen A'lgc(r;\z || ws2e01| se6723| s41220| s20207| 278718| 313382 3,40 1065
J;‘ rrr\i|n Vynos zrna
Bgrleg Yield of 3,03 4,15 4,64 4,23 391 4,26
Y Grain (t/ha)
PlBetE 50117 | 51666| 49049| 50021 52278 | 50449 3,00 151
Area (ha)
Oves G
Oats Vynos zrna
Yield of 2,71 2,92 3,18 3,32 264| 3,05
Grain (t/ha)
Kukufice Af;‘;‘:(mz) 47283| 98044| 113777| 105268| 103276| 107440 5,00 537
na zrno =
Grain Vynos zrna
Maize Yield of 6,43 717 7,54 8,45 671 757
Grain (t/ha)
Ostatni Af;‘;"(mz : 43661| 72968 67651| 61818 54531| 61333 3,10 190
obiloviny -
OthEF Vynos zrna
Yield of 3,46 3,68 3,99 3,84 335| 3,73
Cereals )
Grain (t/ha)
Zrminy Af;‘;c(?]aa) 1689937 | 1650806 | 1580902 | 1570682| 1494 154 6532
celkem G
Grains - Vynps Zha
Tt Yield of 3,87 4,70 5,32 5,03 4,64
Grain (t/ha)
) Allc;c(r;]z) 323842| 267160| 356924| 354826 368824 360191 6,00 2161
E:pza Vynos zrna
P Yield of 2,61 2,88 2,94 3,18 283| 298
Grain (t/ha)
Biomasa z vedlejsich produkti obilovin a g';'?:‘asztrr';'v'\‘,( 50 %) 3266
fepky vyuzitelna pro surovinové a Slama Feok
energetické ucéely / Biomass originating Ripe Strapwy(90 %) 1081
from cereal and rape by-products, utilizable C ﬁ( 2
as raw material and for energy purposes Tgtalem 4347

Tab. 1: Produkce slamy a vyuZitelnost pro surovinové a energetické ticely

Tab. 1: Production of straw and its utilization as raw material and for energy
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Celkem lze tedy uvazovat, ze pro energetické a
surovinové vyuziti je v zemédélstvi k dispozici ro¢né
vice jak 4 miliony tun sldmy obilovin a fepky.

Zemédélskou odpadni biomasu je mozné vyuzit
pro rtizné formy energie: jak pro elektrickou energii
nebo vyrobu tepla, ¢i kombinovanou vyrobu.
Biomasu je mozné snadno skladovat a je na rozdil
od vétrné nebo solarni energie také pomérné stalym
zdrojem energie. Je vSak tfeba peclivé zvazovat i
logistiku téchto biopaliv, ekonomicky vyhodné je
predev$im jejich vyuzivani v blizkosti zdrojt. Pri
a manipulaci zhorsit vyraznéji ekonomiku téchto
biopaliv.

Vysledky prezentované v prispévku byly ziskany
v ramci fe$eni vyzkumného projektu Technologic-
ké agentury Ceské republiky (TA CR) TA01020275
»Vyvoj nové technologie a strojniho vybaveni pro
velkoformdtové topné brikety ze zemédélské fyto-
masy".

Kontakt / Contact
Ing. Zdenék Abrham, CSc.
e-mail: zdenek.abrham@vuzt.cz

Ing. David Andert, CSc.
e-mail: david.andert@vuzt.cz
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Therefore, it is possible to state, that there are
available in agriculture more than 4 million tonnes
of cereal and rape straw annually, utilizable as raw
material and for energy purposes.

The waste biomass in agriculture can be utilized
for production of various kinds of energy, it means
for the production of electric energy, heat or com-
bined production. The biomass can be easily stored
and it is also relatively ever-lasting source of energy
contrary to wind or solar energy. However, it is as
well necessary to consider carefully the logistics of
these biofuels. Their utilization is economically pro-
fitable above all in the proximity of sources. Under
conditions of more difficult logistics, the transport
and handling costs can worsen the economy of these
biofuels.

The results presented in this contribution have
been obtained within the solution of research
project of the Technology Agency of the Czech
Republic (TA CR) TA01020275 ,Development of
New Technology and Machinery for Large Heating
Briquettes from Agricultural Phytomass.*
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Ekonomicka a energeticka efektivnost vyroby bi-
opaliv

V této praci jsme se zaméfili pravé na ekonomiku
biopaliv a energetickou efektivnost t¥i nejobvyklejsich
zptisobi vyroby biopaliv z biomasy. Jednd se o produkci
pevnych tvarovanych biopaliv (pelet, briket), bioplynu
a kapalnych biopaliv (MERO, bioetanol). U vybranych
druhi cilené péstované biomasy byly stanoveny vyrobni
naklady na mérnou jednotku paliva a energeticka
efektivnost téchto paliv - tedy pomér ziskané energie
(obsazené v palivu) ku vlozené energii, tj. energii
spotfebované pii vyrobé paliva.

Ekonomika vyroby a energeticka efektivnost biopaliv
byla spocitana pro 9 vybranych druhid biomasy. Pro
vyrobu pevnych tvarovanych biopaliv bylo posouzeno
5 druhti energetickych plodin, pro produkci bioplynu
2 a pro produkci kapalnych biopaliv rovnéz 2 plodiny.
Vysledky jsou souhrnné uvedeny v tabulce 1.

Jak je patrné z tabulky 1, nejvyssi energetickou
efektivnost vykazuji podle ocekavani pevna tvaro-
vana biopaliva. Nejlepsiho vysledku bylo dosazeno
u ozdobnice ¢inské diky vysokému vynosu suché
hmoty z hektaru a niz$im energetickym narokiim
plodiny na péstovani a sklizen. Velmi dobrych vy-
sledkt vsak bylo dosazeno u vSech posuzovanych
plodin. Horsich vysledki bylo dosazeno u uslechti-
lejsich plynnych a kapalnych biopaliv. Obé sledova-
né plodiny pro produkci bioplynu - ¢irok i kukutice
— dosahly témér stejnych hodnot. Nepatrné lepsiho
vysledku bylo dosazeno u ¢iroku, u kterého vsak vy-
chazi horsi ekonomika v porovnani s kukutici. Vel-
ké rozdily pak vykazuje bionafta (MERO) a bioeta-
nol, a to zejména kvili fadové vys$sim energetickym
vstuptim na vyrobu biopaliva. MERO tak dosahuje
vysledku srovnatelného s energeticky méné efektiv-
nimi pevnymi biopalivy, kdezto bioetanol dosahl
viibec nejhorsiho vysledku.

Vysledky prezentované v prispévku byly ziskany
v ramci fe$eni vyzkumného projektu Technologic-
ké agentury Ceské republiky (TA CR) TA01020275
»Vyvoj nové technologie a strojniho vybaveni pro
velkoformatové topné brikety ze zemédélské fyto-
masy".
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Economic and Energy Effectiveness of Biofuel
Production

In this work we have aimed at biofuel economy and
energy effectiveness of three commonest methods used
in biofuel production of biomass. There is a production of
solid shaped biofuels (pellets, briquettes), biogas and liquid
biofuels (FAME, bioethanol). At selected kinds of intenti-
onally grown biomass there were determined the produ-
ction costs per fuel measure unit and energy effectiveness
of these fuels - it means relation between acquired energy
(contained in fuel) and input energy; it is energy consumed
during the fuel production.

Economy of production and energy effectiveness of
biofuels were reckoned for 9 selected kinds of biomass.
For the production of solid shaped biofuels there were
assessed 5 kinds of energy crops, for the biogas production
2 and for production of liquid biofuels 2 crops as well. The
result are summarily presented in the tab.1.

As it is evident of the table 1, the highest energy
effectiveness have, as expected, solid shaped biofuels. The
best result was achieved at Chinese silvergrass thanks to
the high yield of dry matter per 1 ha and lower energy
requirements of this crop for cultivation and harvest.
However, the very good results have been reached at all
evaluated plants. Worse results were recorded in case of
more noble gaseous and liquid biofuels. The both crops
monitored for biogas production — sorghum and maize
— have reached almost the same values. The slightly
better result was recorded in case of sorghum, at which
however, the economic parameters have been worse
compared to maize. The great differences were recorded
in case of biodiesel (FAME) and bioethanol, namely
owing to considerably higher energy inputs necessary
for biofuel production. The FAME, therefore, reaches
the result comparable to the energetically less effective
solid biofuels, while the worst result was recorded in
case of bioethanol.

The results presented in this article have been
obtained within the solution of research project of the
Technology Agency of the Czech Republic (TA CR) No.
TA01020275 ,,.Development of New Technology and
Machine Equipment for Large- Scale Heating Briquettes
from Agricultural Phytomass".



— [Operace AKtivita 1_|AKtivita 2 [AKtivita 3 |Aktvita 4 |AKtivita5 | AKtivita 6 |AKtivita 7 |AKtivita 8 |AKGvita 9
C.i. | Operation Activity 1 | Activity 2 |Activity 3 Activity 4 Activity 5 Activity 6 |Activity 7 |Activity 8 |Activity 9
Energeticka plodina Stovik Konopf Ozdobnice Chrasitce Triticale Cirokna |Kukufice |PSenice Repka
Energy crop krmny seté cinska rékosovita energetické  |silaz na silaz ozima ozimé
Fodder Hemp Chinese Reed Energy Silage Silage Winter Winter
1 sorrel silvergrass  |canarygrass |triticale sorghum  |maize wheat rapeseed
Naklady variabilni Ké/ha
2| Variable costs CZKha 8086 21253 23532 6390 18328 16117 25622 19187 24503
Naklady fixni Kc/ha
3| Fixed costs CZK/ha 3500 3500 3500 3500 3500 3500 4000 3500 4000
Vynos - hlavniho produktu t/ha
4|Yield of main product tha 9,0 12,0 12,0 9,0 10,5 50,0 450 6.0 3,2
Vynos - vedlejsiho produktu /ha
5| Yield of by-product 00 00 0,0 0,0 0,0 0,0 0,0 50 6.0
Cena (CZV) Keh
6|Price (CZK) CZKI 1287 2063 2253 1099 2079 392 658
Vstupy energie-stroje (péstovani+sklizen) Itha
7| Energy inputs-machinery (cultivation +harvest) 293 716 212 218 67.7 524 86,8 695 768
Vstupy energie — stroje (péstovani+sklizer) MJ/ha
8| Energy inputs-machinery(cultivation +harvest) Md/ha 1034 2526 748 769 2388 1849 3062 2452 27110
Vstupy energie - skladovani+manipulace Md/ha 120
o| Energy inputs-storage +handling 90 120 90 231 1585 1427 432 293
Vstupy energie — zpracovani MJ/ha 3888
10| Energy inputs - processing 2916 3888 2916 3402 19460 22350 22000 2300
Vstupy energie cekem MJ/ha 4756
11| Total energy inputs 4040 6534 3775 6021 22894 26839 24884 5303
Druh biopaliva (energetického produktu) Brikety Brikety Brikety Brikety Brikety Bioplyn Bioplyn Biostanol  |MERO
12 |Biofuel type (energy product) Briquettes |Briquettes |Briquettes | Briquettes Briquettes Biogas Biogas Bioethanol |FAME
Mérna jedn. biopaliva mjbp t m3 1
13 [Measure unit of biofuels (mub) mub
Mnozstvi biopaliva mjbp/ha
14| Biofuel quantity mub/ha 87 11,6 11,6 8,7 10,2 6271 7200 2362 1257
Celkovy obsah energie — hlavni vyrobek -GJ/ha
15| Total energy content -main product 1344 175,8 192,1 1257 161,3 134,7 1547 484 431
Celkovy obsah energie — vedlej$i vyrobek Gd/ha 720 87.0
16 Total energy content-by-product ? d
Selkovy.obsahienergie Gdha 1344|1758 1921 125,7 81,3 1347 1547 120,4 130,1
17 [ Total energy content
Naklad na zpracovani Ké/mjbp
18| Processing costs CZK/mub 850 850 850 850 850 3,3 33 70 49
Cena paliva na trhu Ké/mjbp
19| Fuel price on market CzZKmub 3500 3500 3500 3500 3500 196 202
Vstupy energie celkem MJ/mjbp
20| Total energy inputs i) 4627 5613 408,6 4324 591,2 37 37 105 42
Obsah energie na vystupu MJ/mijbp
21| Energy content on exit MImub 15400 15100 16500 14400 15840 21,5 215 205 34,3
Energeticka efektivnost
22|Energy effectiveness 333 269 404 333 26,8 59 58 438 245

Tab. 1: Ekonomika a energeticka efektivnost vybranych energetickych plodin
Tab. 1: Economy and Energy Effectiveness of Selected Energy Crops

Kontakt / Contact
Ing. Oldfich Muzik
e-mail: oldrich.muzik@vuzt.cz

Ing. Zdenék. Abrham, CSc.
e-mail: zdenek.abrham@vuzt.cz
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Nabidka sluzeb odboru 1.30

- Analyza vybaveni zemédélského podniku technikou, vypocet potieby strojti, navrh obnovy strojového parku.

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

- Zpracovani studie na vyhodnoceni energetického vyuziti péstované a odpadni zemédélské biomasy

Kontakt

Ing. Zdenék Abrham, CSc.

Tel.: +420 233 022 399, 731 615 041
e-mail: zdenek.abrham@vuzt.cz

85



Odborné utvary

Specialized Divisions

Odbor ekologie zemédélskych technologickych systémi
Division of Ecology of Agricultural Technological Systems

Vedouci odboru / Head of Division
doc. Ing. Antonin Jelinek, CSc.
Tel.: +420 233 022 398
e-mail: antonin.jelinek@vuzt.cz

Napln ¢innosti

Vyzkum problematik souvisejicich s vlivem
zemédélské ¢innosti na Zivotni prostredi — za-
téZ ovzdusi emisemi amoniaku, sklenikovych
plynt, pachti a prachu

Névrhy a ovérovani novych technologii uplat-
nujici v zemédélstvi prvky nanotechnologii i
technologii vhodnych pro udrzitelné hospoda-
feni v krajiné

Ovérovani zpusobi vyuziti vhodné zemédélské
techniky pro obnovu historické krajiny a
zpracovani biologicky rozlozitelnych odpadii
ze zemédélské ¢innosti nebo udrzby krajiny
Pfimé uplatnéni vystupi z feSeni jednotlivych
problematik pfi tvorbé zdkon, natizeni vlady
nebo resortnich vyhlasek

Poradenska ¢innost pro oblasti znecistovani
ovzdusi, BAT-technik, zpracovani BRO, zlepse-
ni zemeédeélské ¢innosti v kulturni krajiné
Autorizovana méfeni emisi plynt a pachu
(osvédceni)

Pracovnici odboru jsou Odborné Zputisobilou
Osobou (OZO) v ramci zakona o integrované
prevenci (IPPC)
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Scope of activity
o Research of problems relating to the effect

of agricultural activity on the environment
— athmospheric burden by emissions of
ammonia, greenhouse gases, odours and dust
Proposals and verification of new techno-
logies applying in agriculture the element
of nanotechnologies as well as technologies
suitable for sustainable husbandry in landscape
Verification of methods serving to an utili-
zation of suitable agricultural machinery
for renewal of historic countryside and
processing of biologically degradable waste
originating from agricultural activity, or
maintenance of countryside

Direct application of outputs resulting
from solution of particular problems origi-
nated in process of formation laws, decrees
of government or departmental ordinances
Advisory activity for the spheres of air pol-
lution, Best Available Technique (BAT),
Biologically Degradable Waste processing
and improvement of agricultural activity
in cultural landscape

Authorized measurement of gas and odour
emissions (certificate)

Employees of division are ,,Competent per-
son” (CP) within the Act on integrated pre-
vention (IPPC)
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Stanoveni zdkladnich vyrobnich emisi zatéZovych
plyni, pachu, prachuahlukuzchovithospodaiskych
zvirat

Problematika zneci$tovani Zivotniho prostredi
a zvlast ovzdusi je ve vztahu k resortu zemédélstvi
velmi zdvazna. Jsou piijimany nové zakony, jejich
dodrzovanim by se mél vztah k Zivotnimu prostredi
vyznamné zlepsit.

Nejedna se pouze o emise zitéZovych plynt
jejichz predstaviteli jsou amoniak a sklenikové plyny,
ale nové i o problematiku prachu, pachu a hluku.
Védecké hypotézy predpokladaji, ze vzdy alespon
u nékterych zjisténych veli¢in se da nalézt vzdjemna
souvislost jako napf. mezi emisemi zatézovych plynii
a pachu. Vysledky projektu, ktery tyto souvislosti
shrnul jsou uvedeny v nasledujicich tabulkach.

Determination of Basic Production Emissions
of Burden Gases, Odours and Noise Originating
from Livestock Breeding

Theissue of environment pollution and particularly
air pollution is a very substantial in relation to
agriculture. There are adopted the new laws and
by their observance it should come to considerable
improvement of situation in this area.

It is not only a question of burden gases, as are
ammonia and greenhouse gases, but newly also the
problems with dust, odour and noise. The scientific
hypotheses assume, that at least at some detected
quantities it is possible to find the mutual relation,
such as in case of burden gases emissions and odour.
The project results summarizing these relations are
presented in the following tables :

Hmotnost
Weight

NH, (kg.ks".rok™)
(kg.head'.year")

Kategorie
hospodarskych zvifat

CO, (kg.ks".rok")
(kg.head'.year")

CH, (kg.ks".rok")
(kg.head".year")

N,O (kg.ks™.rok™)
(kg.head'.year")

Livestock
category

kg.ks! .
kg head min max

min

max min max min max

Odchov telat

- rostlinna vyziva
(slamnata podestylka)
Calf rearing — plant
nutrition (strawy
bedding)

150 0,11 0,84

47,29

93,27 0,22 0,02 0,05

Chov produkénich
dojnic (plasticke stelivo)
Dairy cows breeding
(plastic bedding)

600 7,21 10,29

624,00

852,00 10,25 16,24 0,26 0,48

Vykrm jate¢nich
bykt (slamnata
podestylka)

Bull fattening
(strawy bedding)

>500 4,14 10,42

622,00

934,24 10,28 15,26 0,33 0,42

Vykrm prasat
(rostova podlaha)
Pig fattening (grate
floor)

90 3,01 5,38

807,55

1361,65 | 4,26 8,76 0,24 0,32

Chov nosnic (klecovy
chov) Laying hens
breeding (in cages)

2,5 0,01 0,09

32,69

58,85 0,01 0,17 0,00 0,02

Chov kurat na maso
(hluboka slamnata
podestylka) Breeding
of chicken kept for
meat (deep strawy

1,6 0,07 0,11

bedding)

21,65

39,26 0,02 0,07 0,00 0,00

Tab. 1: Minimalni a maximalni hodnota mernych vyrobnich emisi sledovanych plynii
Tab. 1: Minimal and maximal value of specific production emissions of monitored gases
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Emise pachovych latek

Hmotnost o
. L N . Odour substance emission
Kategorie hospodarskych zvirat Weight (O, *ks'ss')/ (O __shead'ss™")
Livestock category P_—— LE LE
g K8 r min max

kg.head
Odchov telat - rostlinna vyziva (slamnata podestylka) 150 0.05 0.14
Calf rearing — plant nutrition (strawy bedding) ’ ’
Chov produkénich dojnic (plastické stelivo)
Dairy cows breeding (plastic bedding) 600 4,16 8,24
Vykrm jate¢nich bykt (slamnata podestylka)
Bull fattening (strawy bedding) =300 1,00 1,51
Vykrm prasat (roStova podlaha)
Pig fattening (grate floor) 20 1,00 2,7
Chov nosnic (klecovy chov)
Laying hens breeding (in cages) 2,5 0,01 0,02
Chov kutat na maso (hluboka slamnata podestylka) 16 0.07 0.10
Breeding of chickens kept for meat (deep strawy bedding) ’ ’ ’

Tab. 2: Minimdlni a maximalni hodnota emise pachovych latek

Tab. 2: Minimal and maximal value of odour substance emission

Breeding of chickens kept for meat (deep strawy bedding)

Hmotnost Emise pachovych latek
Kategorie hospodarskych zvirat Weight Odour substance emission
Livestock category kg. ks™! (O p°ks™es™)
kg.head! (O *head'ss™)
Odchov t.elat - rostlinna .V.}'/Ziva (slamnata podestylka) 150 0.07
Calf rearing — plant nutrition (strawy bedding) ’
Chpv produkénich dojnic (plastické stelivo) 600 6.8
Dairy cows breeding (plastic bedding) ’
Vykrm jate.énich bykt (slamnaté podestylka) =500 1.125
Bull fattening (strawy bedding) ’
Vykrm prasat (rostova podlaha) 90 1.73
Pig fattening (grate floor) ’
Chov nosnic (klecovy chov) 25 0.01
Laying hens breeding (in cages) ’ ’
Chov kurat na maso (hluboka slamnata podestylka) 1.6 0.08

Tab. 3: Emise pachovych lditek
Tab. 3: Odour substance emission
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Equivalent levels of acoustic pressure L,

Ekvivalentni hladiny akustického tlaku L, . [dB] se zapocitanou nejistotou méfeni
~ [dB] with included uncertainty of measurement

total time of monitoring (measurement) [s]

dojnice bye prasata nosnice
Kategorie zvitat telata jalovice " vykrm vykrm .
. . dairy . laying
Livestock category calves heifers bull pig
COWS . . hens
fattening | fattening
7 m od objektu
nejistota méfeni U =+ 3,4 dB 60,1 60.4 61,1 69,3 55,3 60,2
7 m from object
uncertainty of measurement U =+3,4 dB
11 m od objektu
nejistota méfeni U =+ 3,4 dB 65,0 57,2 63,4 68,5 58,1 59,3
11 m from object
uncertainty of measurement U =+3,4 dB
Uvnitt objektu
.. 1T =

nejistota méfeni U =+ 2,3 dB 75,1 712 73,2 80,7 73,5 76,0
inside the object
uncertainty of measurement U=+2,3 dB
7 m od objektu
nejistota méfeni U =- 3.4 dB 53,3 53,6 543 62,5 48,5 53,4
7 m from object
uncertainty of measurement U =-3,4 dB
11 m od objektu
nejistota méfeni U =- 3.4 dB 54.4 54,7 55,4 63,6 49,6 54,5
11 m from object
uncertainty of measurement U =-3,4 dB
Uvnitt objektu
nejistota méfeni U =-2,3 dB 70,5 666 | 686 | 761 689 | 714
inside the object
uncertainty of measurement U= -2,3dB
Celkova doba sledovani (méteni) [s] 4300 2400 4300 3600 6000 4300

Tab. 4: Ekvivalentni hladiny akustického tlaku LAeq, T namérené ve vzddlenosti 7 a 11 m od sledovanych objektii pro
chov hospodarskych zvitat a uvnitt téchto objektii (se zapocitanou nejistotou méreni + U)

Tab. 4: Equivalent levels of acoustic pressure LAeq, T measured in distances 7 and 11 m from monitored objects
destined for livestock breeding and inside of these objects (with included uncertainty of measurement + U)
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Koncentrace frakei prachu Produkce prachu
Datum Concentration of dust fractions Dust production
Misto méfeni v (ng/m?3) (kg/ks/rok)
Locality of g;tfg} PM10 PM2,5 PM10 PM2,5
measurement measurement

brutto | imise | brutto | imise | brutto | imise | brutto | imise
Chov kutat na maso
Breeding of chickens kept for meat
Blsany 20.08.2008 | 542 387 224 61 0,0339 (0,0200 |0,0280 |0,0188
Cekanice 29.10.2008 | 664 184 351 79 0,0313 (0,0185 10,0173 |0,0092
Cekanice 26.05.2010 [ 116 72 73 35 0,0030 (0,0014 10,0038 |0,0018
Cekanice 27.05.2010 | 111 68 62 37 0,0030 10,0014 |0,0032 [0,0012
Velka 08.12.2010 [1337 319 648 197 0,0076 10,0073 [0,0074 |0,0048
Velka 31.03.2011 712 264 299 148 0,0055 10,0033 [0,0036 (0,0022
Cekanice 13.04.2011 226 135 118 39 0,0059 10,0030 |0,0041 [0,0028
Priumérna produkce
Average production 0,0129 |0,0079 |0,0096 |0,0058
Chov nosnic
Laying hens breeding
Trnova 26.11.2008 | 499 320 175 85 0,0050 10,0047 {0,0032 (0,0020
Trnova 11.11.2010 |96 65 44 25 0,0056 10,0034 |0,0024 (0,0030
Trnova 18.05.2011 370 203 198 145 0,0100 [0,0080 |0,0083 |0,0056
Priumérna produkce
Average production 0,0069 |0,0054 |0,0046 |0,0036
Chov produkénich dojnic
Dairy cows breeding
K.Hora 17.09.2009 [273 177 126 52 0,7644 10,3690 |0,4182 (0,3016
Petrovice 10.02.2009 [ 297 129 189 99 1,3555 11,0526 |1,0197 [0,5978
Petrovice 05.05.2009 [ 308 155 203 120 1,5999 |1,0911 |1,2468 |[0,6274
Petrovice 09.06.2010 | 88 52 51 18 0,1051 10,0632 [0,1072 [0,0861
Primérna produkce
Average production 0,2156 |0,1505 |0,1476 |0,1021
Vykrm jate¢nich byki
Bull fattening
Oparany 08.06.2008 185 - 111 - - - - -
Hojsin 22.09.2009 127 88 90 14 0,8090 |[0,6564 |0,6894 |0,3609
Hojsin 18.08.2010 [242 116 102 59 0,9818 10,6501 [0,5661 (0,4447
Primérna produkce
Average production 0,8954 |0,6532 |0,6278 (10,4028

Tab. 5: Koncentrace sledovanych frakci prachu a produkce prachu v chovu kurat na maso, v chovu nosnic, v
chovu produkcnich dojnic a ve vykrmu bykit v letech 2008-2011

Tab. 5: Concentration of monitored dust fractions and dust production in breeding of chickens kept for meat,
laying hens breeding, dairy cows breeding and in bull fattening in period 2008-2011
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Dorucené vysledky budou podkladem pro revizi
zakoni na ochranu ovzdusi, integrované prevence a
zakonu o zivotnim prostfedi.

Clanek byl zpracovan v ramci feSeni projektu
Ministerstva zemédelstvi NAZV QH72134 Vyzkum
zéakladnich enviromentalnich aspektd v chovech
hospodaiskych zvifat z hlediska sklenikovych
plynd, pachu, prachu a hluku, podporujicich welfare
zvitat a tvorbu BAT.

Kontakt:
doc. Ing. Antonin Jelinek, CSc.
e-mail: antonin.jelinek@vuzt.cz

Ing. Petra Zabloudilova
e-mail: petra.zabloudilova@gmail.com

Ing. Miroslav Cespiva
e-mail: miroslav.cespiva@vuzt.cz
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The obtained results will be used as the
background data for amendment of laws on air
protection, integrated prevention and environment.

The article was elaborated within the project
solution of the Ministry of Agriculture NAZV
QH72134 ,Research of Basic Environmental
Aspects in Livestock Breeding from Standpoint
of Greenhouse Gases, Odour, Dust and Noise
Supporting Animal Welfare and Development of
Best Available Techniques (BAT)".
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Vyuziti nanotechnologii v zemédélstvi

Nanotechnologie predstavuji rychle se rozvijeji-
ci obor pronikajici do rtiznych hospodarskych od-
vétvi, tedy i do zemédélstvi. Je ovéfovana moznost
vyuziti natérové hmoty na bdzi nanocastic oxidu
titanic¢itého pri zlepSovani stajového prostiedi nebo
dezinfekéni ucinky elektrolyticky upravené vody ve
stajovych objektech pro chov hospodarskych zvirat.
Baktericidni a sporicidni uc¢inky jsou prisuzovany
roztoku VertEsprit ANK vyrabénému zafizenim
Envirolyte® elektrochemickou aktivaci vodného roz-
toku NaCl. Aktivnimi slozkami tohoto roztoku jsou
smési oxi-chlorovych a peroxidovych sloucenin.
Roztok VertEsprit ANK je biologicky odbouratel-
ny, a proto i Setrny k Zivotnimu prostiedi. Roztok
VertEsprit ANK tak predstavuje alternativu k bézné
pouzivanym dezinfekénim prostfedkiim v raznych
oblastech zemédélské vyroby.

Vyuziti roztoku VertEsprit ANK v chovu kufat na maso

Ovéfovani  dezinfek¢nich  Gc¢inkdt  roztoku
VertEsprit ANK probihalo na farmé chovu kurat
na maso od podzimu 2009 do zimy 2011. Pro
experiment byly vybrany dvé identické haly se
slamnatou podestylkou, kazda s kapacitou cca 48 000
kurat. V jedné z hal byl do napdjeci vody pridavan
1,5% roztok VertEsprit ANK (hala pokusna), druha
hala byla hala kontrolni.

V obou halach byla pribéziné sledovana mikro-
bialni kontaminace stajového ovzdusi. V kontrolni
a pokusné hale byly ve vy$ce 160 cm nad zemi byly
umistény na dvou mistech vzdy dvé Petriho misky
se zivnym médiem pro stanoveni kvasinek a plisni a
dvé Petriho misky se zivnym médiem pro stanoveni
celkového poctu mikroorganismu. Byly pouzity Pe-
triho misky s primérem 90 mm. Sedimentace mik-
roorganismu na oteviené misky probihala 10 minut.
Po uzavteni misek byly vzorky vyhodnoceny kulti-
va¢nimi metodami podle prokazovanych mikroor-
ganismu. Stanoveni kontaminace zdi a napajecek
bylo provddéno stérovou metodou. V podestylce
pokusné a kontrolni haly byly stanoveny indikato-
rové mikroorganismy - termotolerantni koliformni
bakterie, enterokoky a provedena detekce salmonel.

Dezinfekéni ucinnost roztoku VertEsprit ANK
je patrnd z tabulek 01 a 02. Zna¢ny rozdil v mik-
robiologickém znecisténi ovzdus$i mezi pokusnou a
kontrolni halou se projevil opakované pfi vSech od-
bérech, a to i pfi rtizném stari kurat.
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Utilization of Nanotechnologies in Agriculture

The nanotechnologies represent a fast developing field of
knowledge penetrating to the different branches of economy,
therefore also to the agriculture. There is verified a possibility
of utilization of coating substance on the basis of nanopar-
ticles of titanium dioxide for improvement of stable ambient
or disinfection effects of electrolytically treated water in the
stable objects destined for livestock breeding. The bacterici-
dal and sporicide effects are attributed to the VertEsprit ANK
solution produced by device called Envirolyte® by means of
electrochemical activation of NaCl water solution. The active
components of this solution are the mixtures of oxichlorine
and peroxide compounds. The VertEsprit ANK solution is
biologically degradable and therefore also ecologically frien-
dly: Therefore, the VertEsprit ANK solution represents an al-
ternative to the commonly used disinfectants in various areas
of agricultural production.

Utilization of VertEsprit ANK solution at chickens kept
for meat

The verification of disinfection effects of the VertEsprit
ANK solution takes place in a farm keeping the chickens for
meat production from autumn 2009 up to winter 2011. For
this experiment there were chosen two identical halls with
straw bedding, each of them with capacity of ca 48 000 chic-
ken. In one of these halls there was added into the feed water
1,5% solution of VertEsprit ANK (experimental hall), the se-
cond hall was the control one.

In both of these halls there was continuously monitored
microbial contamination of atmosphere in stable. In the con-
trol and experimental halls there were placed in the height of
160 cm above ground on two sites always two Petri dishes
with culture medium in order to determine the yeasts and
moulds and two Petri dishes with culture medium in order
to determine the total number of microorganisms. There
were used the Petri dishes with diameter of 90 mm. The se-
dimentation of microorganisms on open dish was running
10 minutes. After closing of Petri dishes the samples have
been evaluated by cultivation methods according to proved
microorganisms. The determination of contamination of
walls and drinkers was carried out by dross method. In bed-
ding in experimental and control hall there were determined
the indicator microorganisms - thermotolerant coliform ba-
cteria, enterococcuses and there was carried out a salmonella
detection.

The disinfection efficiency of the VertEsprit ANK solution
is evident from the tables 01 and 02. The considerable diff-
erence in microbiological air pollution between the experi-
mental and control hall there was recorded repeatedly at all
takings, even at different age of chickens.



Kvasinky a plisné
(KTJ/Petriho miska/hod
Yeasts and moulds

Celkovy pocet mikrooganismil
(KTJ/Petriho miska/hod)
Total number of microoganismus

(KT]J/Petri dish/hour) (KT]J/Petri dish/hour)
Pokusnd hala Kontrolni hala Pokusnd hala Kontrolni hala
Experimental hall Control hall Experimental hall Control hall
1,8 x 10? 49x10° 2,9x 10° 7,3x 10°
2,4 x 10? 4,7 x 10° 1,2x 10° 1,0 x 104
1,7 x 10? 4,0x10° 9,6 x 10? 8,6 x 10°
1,6 x 10? 3,8x10° 7,2 x 107 9,1x10°

Tab.1: Mikrobiologické znecisténi ovzdusi stanovené sedimentacni metodou
Tab. 1: Microbiological air pollution determined by sedimentation method

Ke znacnému snizeni poctu indikatorovych
mikroorganismiidochazeloivpodestylce. Todokladaji
hodnoty uvedené v tabulce 02, reprezentujici vysledky
ovérenovani v pribéhu celého experimentu.

The considerable reduction of number of indicator
microorganismswas recorded alsoin bedding, Itis confirmed
by values presented in the table 02, representing the results of
verification in the course of whole experiment.

Termotolerantni kolif. bakterie Enterokoky Salmonella spp.
(KTJ/g susiny) (KT]J/g susiny) (v50g)
Thermotolerant colif. bacteria Enterococcuses Salmonella spp.
(KTJ/g dry matter) (KTJ/g dry matter) (in 50 g)
Pokusp @ hala Kontrolni hala Pokus.n d hala Kontrolni hala Pokusp d hala Kontrolni hala
Experimental Experimental Experimental
Control hall Control hall Control hall
hall hall hall
1,8 x 10° 42x10° 2,5x 10° 5,0 x 10° negativni/negative | negativni/negative
5,6 x 10? 8,7 x10° 48 x10° 7,6 x 10° negativni/negative | negativni/negative
3,5x 10° 54x10° 2,1x10° 1,8x10° negativni/negative | negativni/negative

Tab. 2: Indikdtorové mikroorganismy v podestylce
Tab. 2: Indicator microorganisms in bedding

Dezinfekci napdjeci vody roztokem VertEsprit
ANK bylo dosazeno snizeni hodnot vybranych indi-
katorovych mikroorganismu v podestylce a zlep$eni
kvality stajového prostiedi snizenim mikrobiologic-
kého znecisténi ovzdusi.

Prezentované vysledky byly ziskany v ramci feSeni
vyzkumného projektu NAZV MZE QH92195 ,Vyu-
ziti vybranych nanotechnologii pro navrhy a ovéreni
nejlepsich dostupnych technik (BAT) v zemédélské
¢innosti®

Kontakt / Contact:
doc. Ing. Antonin Jelinek, CSc.
e-mail: antonin.jelinek@vuzt.cz

Ing. Petra Zabloudilova
e-mail: petra.zabloudilova@gmail.com

Ing. Barbora Petrackova
e-mail: barbora.petrackova@vuzt.cz
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By disinfection of feed water by VertEsprit ANK
solution there was achieved a reduction of values of
selected indicator microorganisms in bedding and
improvement of stable ambient quality by means of
decrease of microbiological air pollution.

The presented results have been obtained within
the solution of the research project NAZV MZE
QH92195 ,Utilization of Selected Nanotechnologies
for Designs and Verification of the Best Available
Techniques (BAT) in Agricultural Activity®



Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Bilance dusiku pfi organickém a mineralnim hno-
jeni s vyuzitim novych hodnot stanovenych mo-
dernimi analytickymi metodami

V roce 2011 byla provedena laboratorni méfeni
koncentraci amoniaku které vznikaji po aplikaci
Cistirenskych kaltt a chlévského hnoje z chovu
skotu. Zkoumany material byl umistén ve ctyfech
experimentalnich nadobach s regulovatelnym
prutokem vzduchu nad sledovanym povrchem. V
nadobach 1 a 2 rovnomérné rozprostien chlévsky
hndj v davee 0,739 kg a 0,370 kg, coz odpovida davce
330 kg N/ha respektive 165 kg N/ha a v nadobach 3
a 4 distirenské kaly v davce 0,545 kg a 1,64 kg, coz
odpovida davce 330 kg N/ha respektive 990 kg N/
ha. Rychlost proudéni vzduchu nad povrchem byl
nastaven stejné jako pti polnich mérenich v letech
2009 22010 na 0,06 m.s™! .

Pro méfeni koncentraci plyntd byl opét pouzit
plynovy analyzator INNOVA 1312 pracujici na fo-
toakustickém principu, ktery byl doplnén prepina-
¢em odbérovych mist INNOVA 1309 pro zajisténi
simultanniho méfeni koncentraci ze vSech ¢tyt ex-
perimentalnich nadob. Namétené priibéhy koncen-
traci amoniaku jsou na obr. 1.

Nitrogen Balance During the Organic and Mineral Ferti-
lization with Utilization of New Values Defined by Advan-
ced Analytic Methods

In 2011 there have been carried out the laboratory
measurements of ammonia concentrations, which arise
after application of sewage sludges and farmyard manure
originating from the beef breeding. The tested material was
placed into four experimental vessels with controlled air flow
above monitored surface. In the vessels 1 and 2 there was
spread equally the farmyard manure in the rates of 0,739 kg
and 0,370 kg, which correspond to the rates 330 kg N/haand
165 kg N/ha respectively and in the vessels 3 and 4 there were
spread sewage sludges 3 a4 in the rates 0,545 kg and 1,64 kg,
which correspond to the rates 330 kg N/ha and 990 kg N/ha
respectively. The air flow velocity above the surface was set
during the field measurements equally as in the years 2009
and 2010, it means 0,06 m.s™.

For the measurement of gas concentrations there was
used again the gas analyzer unit INNOVA 1312 working on
photoacoustic principle supplemented by change-over switch
of extraction spots INNOVA 1309 in order to ensure the
simultaneous measurement of concentrations from all four
experimental vessels. The measured courses of ammonia
concentrations are shown on the figure 1.
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Obr. 1: Priibéh koncentrace NH,
Fig. 1: Course of NH, concentrations
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Z naméfenych hodnot koncentraci amoniaku lze
vyvodit, ze pro jejich interpolaci je nejvyhodnéjsi
pouzit rovnici ve tvaru:

t
k=K*e- _ .Hodnota T pro jednotlivé vzorky

byla stanovena jako doba za kterou doslo k poklesu
koncentrace na 36% vychozi hodnoty. Hodnoty
pro méfené vzorky jsou uvedeny v tab.1. Ukonéeni
procesu uvolnovani amoniaku do ovzdusi nastalo v
¢ase t = 5T . Za tuto dobu se uvolnilo pfi rychlosti
proudéninad povrchem0,06 m.s' mnozstviamoniaku,
které je uvedeno rovnéz v tabulce tab.1. Pro vétsi
nazornost je v tabulce uvedeno i mnozstvi plynného
amoniaku vyjadfené jako pomér k hmotnosti vzorku
a také k hmotnosti dusiku ve vzorku.

From the measured values of ammonia concentrations
can be deduced, that for their interpolation it is optimal to
use the following equation :

t
k = K*e- _ . The value T for particular samples was

defined as the time necessary to a decrease of concentration
to 36% of the start value. The values for measured samples
are mentioned in the table 1. The termination of the process
of ammonia release into the atmosphere arrived in the time

t =5T . During this time and under the circulation rate
above the surface 0,06 m.s' there was released such a
quantity of ammonia, which is presented in the tablel. For
better understanding it is mentioned in the table as well the
quantity of gaseous ammonia expressed in relation to the
sample weight and also to the nitrogen quantity in sample.

primeérnd m NH, m NH,
koncentrace | hmotnost | vztazenék | vztazené k
hmotnost NH, NH, hmotnosti | hmotnosti
vzorku zat=5T zat=5T vzorku dusiku
vzorek nadoba T Sample Average NH, NH, NH,
Sample Vessel Weight NH, weight for | Quantity in | Quantity in
Concentration t=5T Relation to | Relation to
t=5T Sample Nitrogen
Weight Weight
(hod) (g) (mg.m?) (g) (%) (%)
hntj
Manure 1 20.5 739 16.48 1.100 0.149 15.48
330 kg N/ha
hnij
Manure 2 13.5 370 15.63 0.687 0.186 19.31
165 kg N/ha
kal
Sludge 3 23.2 545 9.24 0.698 0.128 18.05
330 kg N/ha
kal
Sludge 4 38.5 1640 8.17 1.024 0.062 8.80
990 kg N/ha

Tab.1: Shrnuti vysledkii méreni koncentrace amoniaku

Tab.1: Summary of ammonia concentration measurement results

Clanek byl zpracovan v rdmci feSeni projektu
Ministerstva zemédélstvi NAZV QH 91081 ,,Bilance
dusiku pfi organickém a mineralnim hnojeni s
vyuzitim novych hodnot stanovenych modernimi
analytickymi metodami®

Kontakt / Contact
Ing. Miroslav Cespiva
e-mail: miroslav.cespiva@vuzt.cz

Ing. Petra Zabloudilova
e-mail: petra.zabloudilova@gmail.com

The article was elaborated within the solution of
the project of the Ministry of Agriculture NAZV
QH 91081 ,,Nitrogen Balance During the Organic
and Mineral Fertilization with Utilization of New
Values Defined by Means of Advanced Analytic
Methods"



Vybrané vysledky vyzkumné ¢innosti odboru v roce 2011/Selected results of division research activity in 2011

Kompostovani v CR - databaze kompostaren

Podle prognoz se produkce biologicky rozlozitelnych
odpadi (dale jen BRO) bude nadale zvySovat avéak na
skladky bude mozné ulozit jen ur¢ity podil z tohoto
mnozstvi BRO (nafizeni Smérnice Evropské unie
1999/31/EC o skladkovani odpadt). Také fakt, ze
ulozeni BRO na skladky neni nejlepsi zptisob z divodu
znehodnocovani biologicky cenné suroviny, které je
nutné vyuzivat vhodnéjsimi zptisoby, Ize predpokladat,
ze kompostovani bude nabyvat na vyznamu. Avsak
prozatim se tak nedéje a tak je nutné hledat priciny,
pro¢ zpracovavani BRO kompostovanim neni zdaleka
tam, kde by si zaslouzilo byt.

Pticin je nékolik:

1. Naklady na kompostovani BRO by mély byt
podstatné niz$i, nez pti ukladani téchto odpadu
do skladek. Doposud stavajici nizké ceny pti
skladkovani bioodpadi zptsobovaly nedostate¢nou
konkurenceschopnost kompostaren.

2. Rada provozovateltt kompostéren podcefiuje
technologicky proces, takze je vysledny produkt —
kompost - nizké kvality, o ktery je na trhu maly zajem.

3. Dutvodem nizké ekonomické efektivnosti
kompostaren je nedostatecny odbyt vyrobenych
komposttl, zejména potom do zemédélstvi.

4. Trh s kompostem je u nas zcela nesystémovy,
takZze v podstaté neexistuje.

Kvyteseni této nepiiznivé situace v kompostovani
by napomohlo mezi jinym vytvofeni piiznivého
podnikatelské prostfedi tak, jak je ve vyspélych
zemich bézné. Tim by mohla byt odstranéna cela
fada problémd, které kompostarenstvi trapi a mezi
néz hlavné patfi zajisténi dostate¢ného odbytu
vyrobenych kompostii.

Zlepseni odbytu vyrobeného kompostu je mozné
realizovat v nasledujicich formach:

1. Odbyt do zemédélstvi
- spoluprace zemédélec — obec
- statem sledované feseni otazky eroze pudy.

2. Odbyt do oblasti zaklddani a udrzby vefejné
zelené, rekultivace.

3. Finalizace vyrobeného kompostu - vyroba
substratd.

4. Nové technologie a mechanizace pro aplikaci
substrati z kompostu.

5. Netradi¢ni zpusoby aplikace vyrobeného
kompostu v sadech a vinicich.
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Composting in the Czech Republic - Database of
Composting Plants

Accordingto the forecast, the production of biologically
degradablewastes (hereinafter BDW) willincreasesteadily,
however only a part of this BDW quantity will be possible
to put on landfills (Directive No. 1999/31/EC on Waste
Disposal). Also owing to the fact, that BDW disposal on
landfills is not the best method, because of depreciation of
biologically valuable raw materials, which can be utilized
by more suitable ways, we can suppose, that importance
of composting will increase, However, for the time being,
the situation is not so good and it is necessary to look for
the causes, why the BDW processing by composting isn't
reach the awaited level.

There are several causes:

1. The costs of BDW composting should be
considerably lower, than the costs originated at
disposal of this waste on landfills. The existing low
prices for storage of bio-waste were the cause of
insufficient competitiveness of composting plants.

2.Alotofcomposting plantoperators underestimate
the technological process and it means, that the
resulting product — compost - is of low quality and
the interest in it on market is small.

3. The insufficient low economic effectiveness
of composting plants is a low sales of produced
composts, especially for agriculture.

4. The compost market in our country doesn't exit,
in principle.

To the solution of this unfavourable situation in
composting could lead, among others, the formation
of good business environment, how it is common in
the advanced countries. By this way it can be remove
many problems, especially assurance of sufficient
sales of produced composts.

The improvement in compost sales can be realized by
the following way:

1. Sales into agriculture
- cooperation between farmer and community
- solution of soil erosion by government bodies.

2. Sales for the area of establishment and
maintenance of public greenery, reclamation.

3. Finalization of produced compost - production
of substrates.

4. New technologies and mechanization for
application of compost substrates.

5. Non-traditional methods of compost application



6. Energetické vyuziti kompostt.
7. Propagace a informovanost v oblasti
kompostarenstvi.

Zejména posledni bod predeslého seznamu
by bylo vhodné rozvijet a rozpracovavat. Je nutné
seznamovat producenty a zpracovatele BRO s
moznostmi a podminkami jeho zpracovavani na
fungujicich kompostarnach v CR.

Resitelé vyzkumného projektu NAZV ¢ QH
81200 ,Optimalizace vodniho rezimu v krajiné a
zvySeni reten¢ni schopnosti krajiny uplatnénim
kompostti z biologicky rozlozitelnych odpadii na
orné pudé i trvalych travnich porostech finan¢né
podporovany MZe CR v rdmci jeho feSeni vytvari
databazi kompostaren, do které jsou zarazovana
kompostovaci zatizeni z celé CR, které skutedné
BRO ptijimaji a kompostovanim ho zpracovéavaji na
kvalitni organické hnojivo. Jsou uvedeny informace,
které vétsinou zpracovatele BRO zajimaji, avsak které
v soucasné dobé vytvorené databaze neobsahuji a
ke kterym se dostavaji jen slozitym vyhleddvanim.
Jedna se zejména o presné adresy kompostaren,
jejich kapacity, ekonomické podminky vykupu BRO
a prodeje ruzného typu kompostu, popf. substratu
¢i smési, typu pouzivané technologie kompostovani
a strojniho zafizeni pro jeji zajisténi. Na prilozeném
obrazku je zobrazen databazovy list kompostarny
Petrovice.

Kontakt / Contact
Ing. Petr Pliva, CSc.
e-mail: petr.pliva@vuzt.cz
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in orchards and vineyards.
6. Energy utilization of composts.
7. Promotion and information in composting sector.

Especially the last point of above mentioned
list would be suitable to develop. It is necessary to
inform the BDW producers and processors about
possibilities and conditions of compost processing
in functioning composting plants in the CR.

Research workers solving the research project
NAZV No. QH 81200 ,Optimalization of Water
Regime in Landscape and Increase of its Retention
Capacity by Application of Composts Produced of
Biologically Degradable Wastes on Arable Land
and Permanent Grassland®, which is funded by
the Ministry of Agriculture of the Czech Republic,
within the solution of this task form the database
of composting plants, in which there are included
the composting facilities from the whole Czech
Republic, which really receive the BDW and process
it by composting to the quality organic manure.
There are mentioned information interesting for
BDW processors, which however at the present time
created databases don’t contain and it is difficult to
gain them. There are especially the exact addresses
of composting plants, their capacities, economic
conditions of BDW purchase and sales of various
kinds of composts, eventually the sales of substrate
or mixture, type of used composting technology
and machine equipment for its provision. On the
enclosed figure is shown the database sheet of the
Petrovice composting plant.



’Kompostérna PETROVICE 1/2012

Stroje a zafizeni pro kompostarnu

VE : SEE i
Kolovy traktor STEYR 4095
vyrobce - STEYR (Rakousko)
vykon =71 kW
FETSTIE ’ * vybaven( - plaziva rychlost
| i;II  Promichani a | \izace surovin i
Drtici viiz FARESIN TMC Bio Star1050
wyrobce - FARESIN (/talie)
energeticky zdroj - traktor min 51 kW
Provozovatel Obec Petrovice objem -10,5m®
Kraj Stfedodesky vybaven( - boéni dopravnik na zaloZenf
Okresni msto Pfibram pascysiiomady)
Sidlo Adresa 262 55 Petrovice 26 ezt
Kontakty = 318 856 106 e-mail; ou.petrovice@volny.cz * Jemna dezintegrace |
www.petrovice-obec.cz 3
et Potet obyvatel 1330 stalych obyvatel + 600 rekreant Homogenizér (tépkovac) CIP 1500 PTO
svozového zemi| Verejna zelei 3,5ha vyrobce - GREEN TECHNIK (/talie)
7 geticky zdroj - traktor min 29 kW
Uzemi obce 3901,0 ha % ]
vykonnost -Taz9m’h
Kapacita k tamy (t.rok) 89,0
Technologie kompostdmy Pasové hromady na volné ploge
Druh vyrobku Kompost netfidény
MnoZstvi vyrobeného kompostu (t.rok™) cca 80,0 * Prekopavani kompostu |
ScenBRO Sregknu = N = Prekopavaé kompostu RV-T 2500
Druh zpracovévanych surovin ve, | palfezy, | Ovoce: | Zemina. |y oy vyrobce - GREEN TECHNIK (/télie)
hndj kofeny astravoven icky zdroj - kolovy traktor Steyr
Cena za uloZenf surovin bez DPH (KEL") Bezplaing Neukladé se 5;?(3%’&'@’“9"" St 2o e
Cena vyrobku bez DPH (K&.t") Bezplatng
Registrace kompostarny dle
Z4k.£.156/1998 Sb. O hnojivech be * Kompostovaci placha |
zOPZP Asfaltova plocha
. e - 7 298 000 KE celkové naklady Nové vybudovan, vodohospodafsky zajisténa
Financovani investic kempostarmny -6 203 000 K& dotace z EU asfaltova plocha o velikosti 440 m* (17,6 x 25,0 m)
- 365 000 K& dotace ze SFZP v&etné svodi do jedné zachytné podzemni jimky
- 730 000 K& vlastni zdroje (rozpotet obce) o objemu 32 m®

rComposting Plant PETROVICE 1/2012

~pa
Noics

Machines and Equipment for Composting Plant

Energy means
wheel tractor STEYR 4095

Producer -STEYER (Austria)
Performance -71 kW
Equipment -reduced speed

Mixing and Homogenization of Raw Materials |
Crushing Wagon FARESIN TMC BIO STAR 1050
Producer -FARESIN (ltaly)

Energy source -tractor min 51 kW

Capacity of composting plant 89,0 (t.year)

Operator : Community Petrovice Volume -10,5 m®
Region Central bohemia Equipment -side conveyor for
Dirstrict Town Pribram establishment of belt pile
Seat Address 262 56 Petrovice 26 - own loader - grab
Gontacts 2 318 856 106 email: ou.petrovice@volny.cz ¢ Fine Disintegration |
www.petrovice-obec.cz : -
Capacity of Number of inhabitants 1330 residents + 600 holidaymakers homogenizer (Chipper) CIP 1500 PTO
Waste Collection [ Public greenery 3.5 ha Eroducer —tGRItEEN ?I'Ez(;Hkl;l/:IC (Italy)
Territo Cadastral territ nergy source -tractor min
ry adastral territory 39010ha ST

Technology of composting plant Belt piles on free surface

Kind of product Compost unsorted

Quantity of produced compost ca 80,0 (t.year-T)

Compost Shoveller

BDW collection from region e ho Compost Shoveller RV-T 2500
Kind of processed raw materials | saos - |senmes| Fruts. [ Earth ichensong Producer -GREEN TECHNIC (ltaly)
e rools o catering Energy source  -wheel tractor Steyer
Price for material disposal Free of charge IR \orking space (25 14m
P disposal Performance  -700 m3.h-!

Price of product Free of charge

Registration of Composting plant
pursuant to the Law No. 156/1998
Coll. on Fertizers.

No

Composting area

From operational programme Evironment

- 7 298 000 CZK total costs

-6 203 000 CZK subsidies from EU

365 000 CZK subsidies from State Fund of Environment
730 000 CZK own resourses (community budget)

Funding of composting plant
investments

Asphalt area

Newly built, hydrologically safeguarded

asphalt area with dimensions 17,6 x 25,0 m
including the drainage ditches into one retaining
subterranean reservoir with volume of 32 m
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Nabidka sluzeb odboru 1.40

Autorizované méieni emisi amoniaku a dal$ich plyni

Autorizované méfeni emisi amoniaku ve smyslu zdkona ¢. 86/2002 Sb. v platném znéni, nafizeni vlady ¢.
615/2006 Sb. a vyhlasky ¢. 205/2009 Sb. v platném znéni pomoci $pickového plynového analyzatoru Innova
1312. Soucasné Ize méfit az ze 6 odbérovych mist.

- Nejvétsi zkugenost v CR s méfenim emis{ zatézovych plyni véetné emisi ze zemédélské ¢innosti.

- Spickova métici aparatura obsluhovand tymem zkusenych odbornikii, komplexni zpracovéni naméfte-
nych vysledki.

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

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

- Na zdkladé vysledkii méfeni navrhneme opatfeni pro snizeni emisi amoniaku, vyhovujici pozadav-
kitm na Spréavnou zemédélskou praxi a Zadosti o integrované povoleni provozu
(IPPC - zékon ¢. 76/2002 Sb. v platném znéni).

- Fyzikalni vlastnosti ptidy (Kopeckého valecky)

- Zrnitostni rozbor ptid (urceni typu piidy)

- Stanoveni mérné hmotnosti pid (pyknometricky)

Kontakt

Ing. Miroslav Cespiva

Tel.: +420233 022 496

e-mail: miroslav.cespiva@vuzt.cz

Ing. Petra Zabloudilova
Tel.: +420 233 022 496
e-mail: petra.zabloudilova@vuzt.cz

Mikrobiologicka laborator

- Hodnoceni uc¢innosti hygienizace biotechnologickych, termalnich a chemickych procest pomoci sta-
noveni indikdtorovych mikroorganismii v upravenych bioodpadech, kalech z ¢istiren odpadnich vod,
digestatech a kompostech

- Mikrobiologické analyzy zemin, kald, bioodpadti, krmiv a surovin uréenych k jejich vyrobé

- Mikrobiologicky rozbor vod

- Stanoveni mikrobialni kontaminace ploch a provozniho zatizeni

- Mikrobiologické vysetteni ovzdusi

Jednotliva stanoveni

- Stanoveni celkového poctu mikroorganismil

- Stanoveni kultivovatelnych mikroorganismu pfi 22 °C a 36 °C

- Prukaz a stanoveni poctu bakterii ¢eledi Enterobacteriaceae

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

- Prtikaz bakterii rodu Salmonella

- Stanoveni poctu kvasinek a plisni

Kontakt

Ing. Barbora Petrackova

Tel.: +420 233 022 487

e-mail: barbora.petrackova@vuzt.cz
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Agrolaborator

- Stanoveni susiny, vlhkosti

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

- Stanoveni obsahu popela, spalitelnych latek, spalitelného uhliku
- Sitova analyza

- Stanoveni spalného tepla energetickych rostlin

- Stanoveni obsahu tuku extrakci

- Fyzikalni vlastnosti pudy (Kopeckého valecky)

- Zrnitostni rozbor pud (urcéeni typu pidy)

- Stanoveni mérné hmotnosti pid (pyknometricky)

Kontakt
Dana Tomanova
Tel.: +420 233 022 535

dana.tomanova@vuzt.cz
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Odborné utvary Specialized Divisions

Odbor vnéjsich a vnitinich sluzeb
Division of External and Internal Services

Vedouci odboru / Head of Division
Mgr. Vojtéch Smejkal
Tel.: +420 233 022 490
e-mail: vojtech.smejkal@vuzt.cz

Napln ¢innosti Scope of activity
o Ekonomické sluzby « Economic and internal services
« Persondlni agenda o Personal agenda
o Skladové hospodatstvi o Stock activities
« Provoz opravarenské dilny  Operation of repair service station

Nabidka odboru vnéjsich a vnitfnich vztaha

Vysokozdvizny vozik DESTU s ridicem a Naklada¢ UNC s fidi¢em nabizime zdkaznikiim na pottebnou
manipula¢ni dobu, za praci ac¢tujeme 600,-- K¢ za hodinu bez DPH.

Kontakt

Jaroslav Vesely

Tel.: +420 233 022 444
Mobil: 731 615 054
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Odborné utvary Specialized Divisions

Oddéleni informatiky
Department of Informatics

Vedouci oddéleni / Head of Department
Ing. Antonin Machlek, CSc.
Tel.: +420 233 022 372 nebo 268
e-mail: antonin.machalek@vuzt.cz

Napln ¢innosti Scope of activity

o Dokumentarni a prekladatelské sluzby, knihovna, « Documentary and translation services, library,
informace information

o Reprografické sluzby « Reprographic services

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

o Sprava pocitacové sité a informaci o Administration of computer network and

o Zpracovani elektronickych statistickych vykazt information
védy a vyzkumu - CEZ, RIV o Processing of electronic statistical statements of

science and research — CEZ, RIV

Nabidka sluzeb oddéleni informatiky

Reprografické prace
- vazani a koneéné zpracovani knih a dal$ich tiskovin
- kopirovaci prace.

Kontakt
Ing. Jiti Bradna
Tel.:+ 420 233 022 255

Nabidka publikaci vydanych ve VUZT, v.v.i. v roce 2011

ANDERT, David a Ilona GERNDTOVA. Fytomasa pro energetické ticely: metodika péstovdni a vyuziti zejména
trav. Praha: VUZT, 2011. 32 s. ISBN 978-80-86884-60-8

ANDERT, David a Ilona GERNDTOVA. Vyuziti fytomasy pro energetické ucely: metodika pfipravy a jeho
vyuziti. Praha: VUZT, 2011. 31. s ISBN 978-80-86884-61-5

JEVIC, Petr a Zdetika SEDIVA, (Ed.). Stav, zdsady a kritéria udrzitelné vyroby smésnych a biogennich pohonnych
hmot: sbornik prednasek a odbornych praci k mezinarodnimu seminarti, konanému 23.6.2011 jako odborna
doprovodna akce ,, Ndrodni vystavy hospoddrskych zvitat a zemédélské techniky“. Praha: VUZT, 2011. 79 s.ISBN
978-80-86884-58-5

ZABLOUDILOVA, Petra, Barbora PETRACKOVA, Miroslav. CESPIVA a Antonin JELINEK. Vyuziti
elektrochemicky aktivované vody pri dezinfekci stdjovych objektii pro chov kufat na maso. Uplatnénd certifikovana

metodika. Praha: Vyzkumny ustav zemédélské techniky, 2011. 14 s. ISBN 978-80-86884-62-2

Zprava o ¢innosti 2010 VUZT, v.v.i. Praha. Annual Report 2010, RIAE, p.r.i. Prague. 1. vyd. Praha: VUZT, 2011.
84 5. ISBN 978-80-86884-57-8. Dostupné z http://svt.pi.gin.cz/vuzt/poraden/prirucky/roc10.pdf
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MACHALEK, Antonin, Josef SIMON, Jarmila VORISKOVA, Miroslav MARSALEK a Vlastimil HAVLIK.
Ptiprava dojnic k robotickému dojeni: metodickd prirucka. Praha: VUZT, 2011. 21 s. ISBN 978-80-86884-64-6

MACHALEK, Antonin, Josef SIMON, Méria FABIANOVA, Daniel VEJCHAR, Jiti VEGRICHT, M. SOCH,
Jarmila VORISKOVA, Miroslav MARSALEK a Vlastimil HAVLIK. Analyza a metodika hodnoceni interakci

systému clovék - zvite - robot na farmdch dojnic: certifikovand metodika. Praha: VUZT, 2011. 49 s. ISBN 978-
80-86884-63-9.

Kontakt

Jana Hejnicova
jana.hejnicova@vuzt.cz
Tel.: + 420 233 022 233

Vyzkumny istav zem3daiské techniky, v.v.i, Praha

Vyuziti fytomasy pro energetické ucely

Metodika pripravy paliva a jeho vyuziti

Metodicks prirucka byla vytvofena v ramci feseni projektu
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Spolupréce se zahrani¢im International Cooperation

Clenstvi v mezinarodnich organizacich

Zéstupci VUZT, v.v.i. jsou ¢leny téchto organizaci:
European Association for Potato Research (EAPR),
ESSC (European Society for Soil Conservation),
ISTRO (International Soil and Tillage Research
Organisation).

VUZT,v.v.i. je aktivnim c¢lenem sdruzeni EN-
GAGE (sdruzeni evropskych institutti zemédélské
techniky). Toto sdruzeni je zaclenéno do EurAgEn-
gu jako regionalni asociace zemédélskych inzenyru
pro Evropu v rémci CIGR. Ustav je i nadéle ¢lenem
sdruzeni institut zemédélské techniky stfedni a vy-
chodni Evropy (CEEAgEng).

Zastupce ustavu (Ing. M. Dédina, Ph.D.) je cle-
nem dvou pracovnich skupin: Technical Working
Group for Intensive Livestock Farming (zabezpe-
¢eni IPPC) - cesky zastupce za resort zemédélstvi
pod gesci MZP CR; Technical Working Group for
Ammonia Abatement in the frame of UNC (zajis-
téni aplikace a principu Goétoborgského protokolu
- CLTRP- zabezpeceni IPPC) - cesky zastupce za
MZe CR pod gesci MZP CR.

Mezinarodni projekty
V roce 2011 VUZT, v.v.i. nebyl zapojen do mezi-
narodnich projekti.

Prezentace vysledkii na konferencich

Hlavni diraz v mezinarodni spolupraci Vyzkum-
ného ustavu zemédélské techniky, v.v.i. se klade na
prezentaci vysledki vyzkumu na mezinarodnich
konferencich a seminarich, na nichZ vyzkumni pra-
covnici VUZT, v.v.i. pfednesli referaty a predstavili
postery:

- 8th International BBE/UFOP Congress ,,Fuels of
the Future® in Berlin 24.1.2011, prezentace ,,Pro-
gram for biogenic fuels utilization in the Czech
Republic“a jednani s UFOP a producenty biopaliv
a technologického zatizeni pro jejich vyrobu.

- 3. ro¢nik mezindrodniho zemédélského veletrhu
Agrosalon Nitra 2011 na vystavisti Agrokomplex
v Nitfe na Slovensku, 30.3.-2.4.2011. V ramci od-
borné sekce ,,Kompostovani zemédélské zbytkové
biomasy a odpadt v obci byla pfednesena pro
odbornou vefejnost, dovozce zemédélské a komu-
néln{ techniky, projektanty pfednaska ,,Principy a
priklady kompostovani v Ceské republice®

- 6th meeting EPMAN of the Expert Panel on Mi-
tigation of Agricultural Nitrogen in Roma (Italy)
10.-12.5.2011. Aktivni ucast na jedndni mezi-
narodni expertni skupiny pro omezovani emisi
dusiku v ramci Task Force on Reactive Nitrogen
(TFRN) - pracovni skupina pro reaktivni dusik.

-7th International Scientificand Practical Conference
Ecology and Agricultural Machinery v Norh-West
Research Institute of Agricultural Engineering
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Membership in International Organizations

The RIAE, p.r.i. representatives are members of the
following organizations: European Association for Po-
tato Research (EAPR), ESSC (European Society for
Soil Conservation), ISTRO (International Soil and Til-
lage Research Organisation).

The RIAE, pri. is an active member of the
ENGAGE (Association of European Institutes of
Agricultural Engineering). 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 Association of Agricultural
Engineering Institutes of Central and Eastern Europe
(CEEAgEng).

The representative of institute (Ing. M. Dédina, 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 ges-
tion 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 Géteborg 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
In 2011 the RIAE,p.r.i. didn "t participate in
international projects.

Presentation of Results at Conferences

The Research Institute of Agricultural Engineering,
pri. (RIAE,p.ri) has put the main emphasis in
international cooperation on presentation of research
results at international conferences and workshops, on
which the RIAE,p.r.i. research workers have read the
papers and presented posters:

- 8th International BBE/UFOP Congress ,,Fuels
of the Future® in Berlin 24.1.2011, presentation
of ,,Program for biogenic fuels utilization in the
Czech Republic“and discussion with the UFOP
and producers of biofuels and technological
equipment for their production.

- The 3rd year of International Agricultural Fair
Agrosalon Nitra 2011 on exhibition ground
Agrokomplex in Nitra in Slovakia, 30.3.-2.4.2011.
Within the expert section ,,Composting of Agri-
cultural Residual Biomass and Municipal Was-
tes“ was read for professional public, importers
of agricultural and municipal equipments and
designers the paper ,,Principles and Examples of
Composting in the Czech Republic®.

- 6th meeting EPMAN of the Expert Panel on Mi-
tigation of Agricultural Nitrogen in Roma (Italy)
10.-12.5.2011. Active participation in discussion
of International Expert Group for Reduction of



and Electrification (SZNIIMESH) Sankt Petersburg
17.5.-19.5.2011. Pfednesen referat “Utilization
of Audiostimulation for Control of Time Period
Between Milking on Farms Equipped by Automatic
Milking®.

- Mezinarodni konference ,,Technika ochrany pro-
stredia TOP 2011“ v Castej — Papiernitke pod
patronaci Ministerstva zivotniho prostfedi SR
14.-16.6.2011. Predneseny prispévky ,Tuha pali-
va z ttidéného papiru“ a ,Tuhd alternativni paliva
z upravenych biogennich zbytki a separovanych
spalitelnych materiala®.

- 7th International Research and Development
Conference of Central and Eastern European In-
stitutes of Agricultural Engineering (CEEAgEng).
Minsk, Belarus 8-10 June 2011. VUZT, v.v.i. obdr-
zel Certifikat za ¢lenstvi v CEEAgEng. Prezentace
prispévka “Sustainability produced biomass for
energy applications” a “A cost effective solution for
small-scale biomethane generation”

- 17.Internationalen Fachtagung ,,Energetische Nu-
tzung nachwachsender Rohstoffe“ ve Freibergu,
prezentace ,Nachhaltige Herstellung des Biokraft-
stoffe in der Tschechischen Republik - Biodiesel,
Bioethanol und Biomethan®

- International Scientific-Practical Conference,,Life
and Environmental Sciences: Actual Problems of
Organic Agriculture and Biosystems Enginee-
ring®, 3-8 October 2011, Yalta, Ukraine. Prezenta-
ce prispévka “Agriculture and Renewable Energy
Sources from Biomass” a “Sustainability produced
biomass for energy applications - Key of further
development of mixed and biogenic fuels in the
Czech Republic and EU”.

- Latvia university of Agriculture study, Faculty of
Economics na konferenci ,,Research of the bioe-
nergy production sources and technologies in
Latvia and Czech Republic®, Riga 28.-29.11.2011
prezentace prispévki “Biogas production techno-
logies” a ,,Biogas production in Czech Republic a
projednani moznosti vyuziti zkusenosti s vyrobou
bioplynu a termickym zplynovanim biomasy ke
vzdjemné spolupraci v ramcovém Programu 7.

Dohody o spolupraci
Dohody o spolupraci byly uzavieny se dvéma
slovenskymi partnery:

Mechanizac¢na fakulta SPU Nitra

Obsahem spolupréce je spolecné méfeni chovu
ovci s cilem posoudit technické parametry staji a
chovatelské podminky ve vybraném zemédélském
druzstvu, méfeni Vzguchotechnick’ch arametri
staje chovu prasat a posouzeni technickych moz-
nosti staji chovu ovci pro méfeni emisi. Byla insta-
lovana mérici aparatura pro dlouhodobé sledovani
mikroklimatickych parametrti ve stdjich pro chov
prasat a zahdjen sbér udaji.

Agrovaria Export-import, spol. s. r.o., Stirovo
Ptima spoluprace v oblasti aplikovaného vyzkumu,
a to pii zpracovani biologicky rozlozitelnych odpadii
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Nitrogen Emissions within the Task Force on Reactive Ni-
trogen (TFRN).

-7th International Scientific and Practical Conference
Ecology and Agricultural Machinery v North-West Re-
search Institute of Agricultural Engineering and Electrifi-
cation (SZNIIMESH) Sankt Petersburg 17.5.-19.5.2011.
Presented the paper “Utilization of Audiostimulation
for Control of Time Period Between Milking on Farms
Equipped by Automatic Milking".

-Mezindrodni konference ,;Technika ochrany prostredia
TOP 2011 v Cistej-Papiernike under auspices of
the Ministry of Environment of the Slovak Republic
14.-16.6.2011. There were presented the following
contributions: ,,Solid Fuels Produced of Sorted Paper®
and,,Solid Alternative Fuels Produced of Treated Biogenic
Residues and Separated Combustible Materials".

-7th International Research and Development Conferen-
ce of Central and Eastern European Institutes of Agri-
cultural Engineering (CEEAgEng). Minsk, Belarus 8-10
June 2011. The RIAE,p.ri. has obtained the certificate for
its membership in CEEAgEng. The presentation of con-
tributions: “Sustainability Produced Biomass for Energy
Applications” and “A Cost Effective Solution for Small-
-Scale Biomethane Generation”.

-17. Internationalen Fachtagung ,,Energetische Nutzung
nachwachsender Rohstoffe“ in Freiberg, presentation
»Nachhaltige Herstellung der Biokraftstoffe in der Tsche-
chischen Republik — Biodiesel, Bioethanol und Biomet-
han'

-International Scientific-Practical Conference ,Life and
Environmental Sciences: Actual Problems of Organic
Agriculture and Biosystems Engineering®, 3-8 October
2011, Yalta, Ukraine. Presentation of contributions “Ag-
riculture and Renewable Energy Sources from Biomass”
and “Sustainability of Produced Biomass for Energy Ap-
plications - Key of Further Development of Mixed and
Biogenic Fuels in the Czech Republic and EU”.

- Latvia University of Agriculture study, Faculty of
Economics at the conference ,,Research of the Bi-
oenergy Production Sources and Technologies in
Latvia and Czech Republic®, Riga 28.-29.11.2011
presentation of contributions “Biogas Production
Technologies“ and ,,Biogas Production in Czech
Republic and also discussion about the possibility
of utilization of experience with biogas producti-
on and thermal gasification of biomass for mutual
cooperation within the 7th Framework.

Agreements on Cooperation
There were concluded two agreements on coopera-
tion with partners from Slovak Republic:

Faculty of Mechanization of Slovak University of Agri-
culture 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 of air conditioning parameters of
pigsty and examination of technical possibilities of
sheep breeding stables for measurement of emissions.
There was installed a measuring device for long-term



a pti snizovani emisi zatéze amoniakem a skleniko-
vymi plyny v resortu zemédélstvi.
Obsahem spoluprace je:
-zajisténi experimenttl pii separaci kejdy prasat a skotu,
-zajisténi experimentt pii davkovani biotechno-
logickych pripravki pfi kompostovani BRO do
tekutych hnojiv nebo napdjeci vody,
-poradani spole¢nych odbornych seminait s pro-
blematikou vztahu zemeédélstvi a Zivotniho pro-
stiedi.

Pro spole¢né experimenty zaptijcuje AGROVARIA
spol. s r.o. vlastni technologické celky, VUZT, v.v.i.
Praha pak méfici techniku, vysledky jsou spole¢né
prezentovany. Vysledkem spoluprace po provoznich
zku$enostech se separatorem byla realizovana kon-
strukéni uprava separatoru.

Dohody o védecko-technické spolupraci

Dohoda o primé védecko-technické spolupraci
mezi VIESCH Moskva (The All - Russian Research
Institute for Electrification of Agriculture) a VUZT,
v.v.i. Praha v oblasti zemédélské energetiky.

V souladu se smlouvou mezi VUZT, v.v.i. Praha
a Ustavem ekobiotechnologie a bioenergie Ukrajin-
ské zemédélské univerzity Kyjev (Educational and
Research Technical Institute, National University of
Life and Environmental Sciences of Ukraine, Kiev)
byly prace zaméfeny na energeticky usporné tech-
nologie, biokonverzi a alternativni energetiku.

Dal$i smlouvy o spolupraci byly uzavfeny s
Moldavskem, které je jednou z 8 zemi preferovanych
Ceskou republikou pii poskytovdni zahrani¢ni
pomoci. Memorandum mezi VUZT, v.viPraha
(spolu s VURYV, v.v.i. Praha a ITSZ CZU Praha) bylo
uzavfeno se Statni zemédélskou universitou v Kisinévé
v Moldavsku; dal$i memorandum s Vyzkumnym
ustavem mechanizace a elektrifikace zemédeélstvi v
Kisinéve se tyka technické pomoci v oblasti vyzkumu
a vyzkumnych projektl, poradenstvi, moznosti
kratkodobych pobyti (dle finan¢nich moznosti i
dlouhodobéjsich), Ph.D. pobytt s podilem na fe$eni
vyzkumnych projektt, vymeény publikaci, pripravy
spole¢nych mezindrodnich projektt apod.

Se  Severozdpadnim  vyzkumnym  dstavem
mechanizaceaelektrifikacezemédélstvi(SZNIIMESH)
v Petrohradé je uzaviena dohoda o zdméru budouci
spoluprace.

Mnohostranna spoluprace

Spoluprace v navaznosti na feSeni projektu ALTENER
XVI1/4.1030/Z/99-386: Biodiesel Courier International
— A Union-Wide News Network:
Mr. Werner Korbitz, chairman of the Austrian Biofuels
Institute (ABI), Vienna, Austria — editor. Mr. Dieter
Bockey, assistant director of Union zur Férderung 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 Biodiesel,
Research Institute for Agricultural Engineering, p.ri.
(VUZT, v.vi.), Prague, Czech Republic.

Vsechny dohody o spolupraci byly schvaleny Radou in-
stituce.
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monitoring of microclimatic parameters in pigsties and
there was launched a data collection.

1S\grovaria Export-Import, limited liability company,
turovo

Direct cooperation in the sphere of applied research,

mainly at processing of biologically degradable waste and
reduction of ammonia and greenhouse gas emissions in
agriculture.

e content of cooperation :

-experiments carried out during the separation of pig
and beef cattle slurry, experiments relating to dosage
of biotechnological preparations into the h((]iuid fertili-
zers or feed water in process of biologically degradable
waste composting,

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

For common experiments the AGROVARIA, limited
liability company lends its own technological equipment,
the , p.ri. measuring device and the outcomes are
presented jointly. As the result of mutual cooperation,
after operational experience with separator, was realized
constructional modification of separator.

Agreements on Scientific and Technical Cooperation

greement on Direct Scientific and Technical Coope-
ration between VIESCH Moscow (The All — Russian
Research Institute for Electrification of Agriculture) and
RIAE, p.ri. Prague in the sphere of energy.

In accordance with contract between the RIAE, p.ri.
Prague and Institute of Ecobiotechnologies and Bioener-

ducational and Research Technical Institute, Nati-

onal University of Life and Environmental Sciences of
Ukraine, Kiev) the work was focused on energy saving
technologies, bioconversion and alternative energetics.

Another l\e/J?reements on cooperation have been conclu-

ded with Moldova, which is one of eight countries pre-
ferred by the Czech Republic at providi
sistance.
Memorandum was signed between the RIAE, p.ri. Pra-
gue (together with Crop Production Institute, p.ri. Pra-
gue and Institute of Tropical and Subtr%pical Agriculture
of the Czech University of A%Iiilculture, rague) and State
University of Agriculture in Kisinév, Moldova; another
memorandum with Research Institute of Mechanizati-
on and Electrification of Agriculture in Kisinév is related
to the technical assistance i the spheres of research and
research pro(ji(leﬁts, consultancy, possibilities of short-term
stays (according to the state of financial means as well
long-term ones), Ph.D. graduant stays with participation
in solution of research projects, exchange of published
materials, preparation of common international projects
etc.

With North-West Research Institute of Mechanization
and Electrification of Agriculture (SZNIIMESH) in Sankt
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
International — A Union-Wide News Network:
Mr. Werner Korbitz, Chairman of the Austrian Biofuels
Institute (ABI), Vienna, Austria — editor. Mr. Dieter
Bockey, Assistant Director of Union zur Forderung 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 Alglricultural Engineering, p.ri.
(RIAE, p.ri.), Prague, Czech Republic.

g of foreign as-

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



Zahrani¢ni pracovni cesty / Bussines trips abroad

Termin
Date

Stat
Country

Akce
Event

Pocet
ucastnikt
Number of
Participans

Dny
Days

23. -
25.1.2011

Némecko
Germany

Aktivni ucast na konferenci ,KRAFTSTOFFE DER
ZUKUNFT 2011“- Berlin, prezentace ,Program for
biogenic fuels utilization in the Czech Republic, jednani
s UFOP a producenty biopaliv a technologickych zatizeni
pro jejich vyrobu.

Active participation in conference ,, KRAFTSTOFFE DER
ZUKUNFT 2011“- Berlin, presentation ,Program for
biogenic fuels utilization in the Czech Republic®, discussion
with UFOP and producers of biofuels and technological
equipment for their production.

19. -
21.2.2011

Francie
France

Navstéva AGROSALONU SIMA 2011 v Parizi
Visit to AGROSALON SIMA 2011 in Paris

4.3.2011

Rakousko
Austria

Navstéva ,, Energiesparmesse” ve Welsu - vyuziti obnovi-
telnych zdrojt

Visit to ,, Energiesparmesse® in Wels - utilization of rene-
wable resources

31.3 -
1.4.2011

Slovensko
Slovakia

Aktivni ucast na seminafi ,,Kompostovani zemédélské
zbytkové biomasy a odpadii v obci®

Active participation in workshop ,,Composting of agricul-
tural residual biomass and municipal wastes”

8.4.2011

Slovensko
Slovakia

Ptiprava a sbér podkladi pro feseni tkolu 2911
Preparation and collection of background data for solution
of task No. 2911

9.-
13.5.2011

Italie
Italy

Aktivni Gcast na jednani mezinarodni expertni skupiny
pro omezovani emisi dusiku (Expert Panel on the Miti-
gation of Agricultural Nitrogen -EPMAN) v ramci Task
Force on Reactive Nitrogen (TFRN) - pracovni skupina
pro reaktivni dusik.

Active participation in International Expert Panel on the
Mitigation of Agricultural Nitrogen ~-EPMAN) within the
Task Force on Reactive Nitrogen (TFRN).

16. -
21.5.2011

Rusko
Russia

Aktivni G¢ast na védecké a praktické konferenci, zamétené
na ekologii a zemédélskou techniku.

Active participation in scientific and practical conference
aimed at environment and agricultural engineering.

9.6.2011

Rakousko
Austria

Exkurze do provozoven zpracovavajicich biologicky rozlo-
zitelné odpady a zbytkové suroviny v podobé kompostarny
a recykla¢niho centra. Odborné prednasky na téma kom-
postovani na trovni obci a jeho komercionalizace. Vyuziti
pri feSeni projektit NAZV.

Expert visit in plants processing biologically degradable
wastes and residual raw materials as are composting plant
and recycling centre. Expert lectures related to composting
on municipal level and its commercialization. Utilization
at NAZV project solutions.
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14. -
16.6.2011

Slovensko
Slovakia

Ucast na mezinarodni konferenci TOP 2011. STU
Bratislava, MZP SR.

Participation in international conference TOP 2011. STU
Bratislava, Ministry of Environment of the Slovak Republic.

7. -
11.6.2011

Bélorusko
Belarus

Ucast na mezindrodn{ konferenci stfedo a
vychodoevropskych vyzkumnych tstavi zemédélské
techniky (7th International Research and Development
Conference of Central and Eastern European Institutes of
Agricultural Engineering.

Participation in 7th International Research and
Development Conference of Central and Eastern
European Institutes of Agricultural Engineering.

16. -
20.6.2011

Bosna
Hercegovina
Bosnia
Herzegovina

Jedna se o poskytnuti odborné pomoci a konzultaci v
souvislosti s projekty zahrani¢ni rozvojové spoluprace CR
v Bosné a Hercegoviné (viz usneseni vlady ¢. 440/2010) v
ramci tématu ,,Podpora chovu masného a mlé¢ného skotu
a zpracovani produkce®

Provision of professional assistance and consultations
related to the projects of foreign development cooperation
of the CR in Bosnia and Herzegovina (see Resolution of
Government No. 440/2010) within the topic ,,Support of
Dairy and Fattening Cattle and Processing of Production®.

19. -
20.7.2011

Slovensko
Slovakia

Meéteni pachové zatéze na farmé chovu prasat Chynorany
v rdmci uzaviené spoluprace SPU Nitra a VUZT, v.v.i.
Measurement of odour burden on the farm with pig
breeding in Chynorany within the concluded cooperation
between SPU Nitra and RIAE, p.r.i.

15. -
16.9.2011

Némecko
Germany

Aktivni Gcast na 17. Internationalen Fachtagung
»Energetische Nutzung nachwachsender Rohstoffe®

ve Freibergu, prezentace ,,Nachhaltige Herstellung des
Biokraftstoffe in der Tschechischen Republik — Biodiesel,
Bioethanol und Biomethan a zajisténi podkladt pro ukoly
1065 a zakazka MZe.

Active participation in 17th. Internationalen Fachtagung
»Energetische Nutzung nachwachsender Rohstoffe®

ve Freibergu, prezentace ,,Nachhaltige Herstellung des
Biokraftstoffe in der Tschechischen Republik — Biodiesel,
Bioethanol und Biomethan“ and provision of background
data for the task No. 1065 and commission for Ministry of
Agriculture of the Czech Republic.

23.9.2011

Rakousko
Austria

II. mezinarodni prakticky den technik pro zpracovani
BRO v Salzburgu.

2nd. International Practical Day of Techniques for
processing of biologically degradable waste in Salzburg.

13.9.2011

Némecko
Germany

Navstéva polniho dne zaméteného na energetické plodiny
ve Straubingu.
Visit to Field Day aimed at energy plants in Straubing.

20. -
21.9.2011

Némecko
Germany

Nav$téva seminafe Biogas in der Landwirtschaft v
Goettingen.

Visit to the workshop Biogas in der Landwirtschaft in
Goettingen.

108




Utast a prezentace na International Scientific-Practical
Conference ,Life and Environmental Sciences:Actual
Problems of Organic Agriculture and Biosystems
Engineering® 3-8 October 2011, Yalta, Ukraine. Plnéni
oboustranné spoluprace mezi Educational and Research
Technical Institute, National University of Life and

3. - Ukrajina | Environmental Sciences of Ukraine, Kieva VUZT, v.vi. Praha.
8.10.2011 Ukraine | Participation and presentation in International Scientific-
Practical Conference ,,Life and Environmental Sciences: Actual
Problems of Organic Agriculture and Biosystems Engineering”
3-8 October 2011, Yalta, Ukraine. Fullfilment of mutual
cooperation between Educational and Research Technical
Institute, National University of Life and Environmental
Sciences of Ukraine, Kiev and RIAE, p.r.i. Prague.
Mezinarodni vystava zemédélské techniky Agritechnika
2011 Hannover.
15.— Sbér podkladti pro databaze, expertni systémy. Normativy
) Némecko | International Exhibition of Agricultural Engineering Agri-

19.11.2011 .

technika 2011 Hannover.
Collection of backgroung data for database and expert
systéme. Normatives.
Jednani se spole¢nosti Agrovaria Stirovo, pievoz vzorki,
13, - Slovensko ]eflnam o proc?ep licence, hodglo,cem pachi.
. Discussion with Agrovaria Sturova company, transport

14.10.2011 Slovakia o .
of samples, negotiation related to sales of licence, odour
evaluation.

Ucast na seminéfi o technologiich zpracovani ptdy, exkurze

ve vyrobnim podniku SIMBA a GREAT PLAINS pti praci

na poli, exkurze na farmach, které vyuzivaji pidoochranné
17. - Velka Britanie | technologie zpracovani pidy.

21.10.2011 | Great Britain | Participation in workshop on technologies of soil preparation,
expert visit to production plant SIMBA and GREAT PLAINS
dutiny the field operations, visits to the farms, which utilize
soil-protective technologies of soil preparation.

14. - Némecko | Navstéva veletrhu AGRITECHNICA 2011
16.11.2011 | Germany | Visit to the fair AGRITECHNICA 2011
14. - Némecko | Navstéva veletrhu AGRITECHNICA 2011
16.11.2011 | Germany | Visit to the fair AGRITECHNICA 2011
14. - Némecko | Navstéva veletrhu AGRITECHNICA 2011
16.11.2011 | Germany | Visit to the fair AGRITECHNICA 2011
15. - Némecko | Navstéva veletrhu AGRITECHNICA 2011
19.11.2011 | Germany | Visit to the fair AGRITECHNICA 2011
14. - Némecko | Navstéva veletrhu AGRITECHNICA 2011
16.11.2011 | Germany | Visit to the fair AGRITECHNICA 2011
16. -1 Némecko | Navstéva veletrhu AGRITECHNICA 2011
9.11.2011 Germany | Visit to the fair AGRITECHNICA 2011
Utast a prednesent referdtu na konferenci Research of the
27.- Lotyssko | bioenergy production sources and technologies in Latvia
30.11.2011 Latvia and Czech Republic a u¢ast na seminafi poradaném Latvia.

University of Agriculture Study, Faculty of Economics)
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Research of the bioenergy production sources and
technologies in Latvia and Czech Republic a participation
in workshop arranged by Latvia University of Agriculture
Study, Faculty of Economics.

Némecko

8.12.2011 Germany

Projednani akéniho planu pro biomasu Némecka 2012

- 2020 s vyhledem do r. 2030 a diskuse o udrzitelné vyrobé
bioenergie na stejné obdobi. Firma TFZ (Technologie und
Forderzentrum a Kompetenzzentrum fiir Nachwachsende
Rohstoffe Straubing.

Discussion about Action Plan for Biomass in Germany for
the period 2012 - 2020 with perspective up to 2030 and
about sustainable production of bioenergy for the same
period. TheFirm TFZ (Technologie und Forderzentrum

Straubing.

und Kompetenzzentrum fiir Nachwachsende Rohstoffe

Mezinarodni seminafe, konference a workshopy

23.6.2011 se konal mezinarodni seminat ,,Stav, zdsady
a kritéria udrZitelné vyroby smésnych a biogennich pohon-
nych hmot“, konany jako odborna doprovodna akce ,,Nd-
rodni vystavy hospodarskych zvitat a zemédélské techniky*.
Misto kondni: Brno - vystavisté, Veletrhy Brno. Pocet
ucastniki: 24

Tento semindt byl za VUZT, v.vi. proveden v rdémci
fedeni vyzkumného zaméru MZE0002703102 - etapy 5
»Technologické postupy udrZitelné vyroby a uZiti biosurovin
a energetickych nosicii nové generace se zietelem na potra-
vinovou bezpecnost a globdlni trhy souvisejicich produktii®.

Byla prezentovana kritéria a ukazatele udrzitelné pro-
dukce biomasy pro energetické tcely v navaznosti na
miru potravinové sobéstacnosti. Jsou popsany zptisoby
transpozice udrzitelné vyroby a uplatnéni biogennich po-
honnych hmot v legislativé Ceské republiky s povinnos-
ti snizeni emisi sklenikovych plynti o 6 % do roku 2020.
Vedle spotfeby motorové nafty, benzind, methylestert
mastnych kyselin a bioethanolu se uvadi evidence poctu
cerpacich stanic pro paliva E85, B30 a B100 a upfesnuje se
informaéni a osvétova kampan pro jejich rozvoj na trhu
Ceské republiky. S ohledem na vyvoj spotieb motorovych
paliva na dosavadni provozni zkusenosti s pouzitim paliv
E85, B30 v Zelezni¢ni dopravé, B100 a B30 v modernich
motorech uzitkovych vozidel a traktort se kvalifikované
odhaduje udrzitelna vyroba bionafty a bioethanolu do
roku 2020.

Kontakt / Contact

Ing. Antonin Machalek, CSc.
e-mail: antonin.machalek@vuzt.cz
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International Workshops and Conferences

The international workshop ,,Current State, Principles
and Criteria of Sustainable Production of Blended and
Biogenic Fuels“ held on 23 June 2011 as a professional
accompanying event of the ,, National Exhibition of Farm
Animals and Agricultural Equipmentorganized in Brno
exhibition grounds by Fairs Brno, joint-stock company.
Number of participants : 24.

This workshop was organized by RIAE,p.ri. within the
solution of research purpose MZE0002703102 - stage 5
»lechnological Processes of Sustainable Production and
Using of Biomaterials and Energy Carriers of New Gene-
ration with Regard to Food Safety and Global Markets with
Related Products".

There are presented criteria and indicators of sustainable
production of biomass destined for energy purposes in re-
lation to a degree of food self-sufficiency. There are descri-
bed the forms of transposition of sustainable production
and application of biogenic fuels in legislation of the Czech
Republic with obligation to reduce the emissions of green-
house gases by 6% up to 2020. In addition to the consump-
tion of diesel fuel, various kinds of gasoline, FAME and bio-
ethanol there are mentioned the numbers of petrol stations
selling E85, B30 and B100 fuels and there is specified the
information and educational campaign for their progress
on market of the Czech Republic. With regard to the deve-
lopment of motor fuels and existing operational experience
with utilization of E85 and B30 fuels in railway transport
and B100 and B30 fuels in current engines of used vehicles
and tractors there is expertly estimated the sustainable pro-
duction of biodiesel and bioethanol up to 2020.



Poradenstvi Consultancy 2011

Technologické systémy rostlinné vyroby

- protierozni opatteni, vliv aplikace kompostt
na zlep$eni protierozni odolnosti piidy

- piidoochranné technologie, jejich vyznam pii
péstovani plodin (zejména pii zvétSovani
ploch $irokotradkovych plodin v oblastech s
leh¢imi ptidami v souvislosti s provozem no
vych bioplynovych stanic)

- poskliziiové osetfovani a skladovani zrna a brambor

Technologické systémy Zivoc¢i$né vyroby

- mikroklima ve stajich, vétrani, welfare zvifat,

- dojirny, moznosti vyuziti dojicich robott

- vystavba, rekonstrukce a modernizace techno
logického vybaveni staji

- uspory energie a nakladt na farmach, ekono
mika produkee Zivo¢i$né vyroby, predev$im mléka

Obnovitelné zdroje energie, biomasa

- moznosti energetického vyuziti odpadni i
zamérné péstované biomasy, vyroba topnych
briket a pelet z biomasy, problematika spalovani

- technologie a ekonomika bioplynovych stanic,
moznosti vyuziti travni sendze, problematika
vyuziti odpadniho tepla, Gprava bioplynu na
kvalitu zemniho plynu

- vyroba kapalnych biopaliv, certifikace

- zpracovani biologicky rozlozitelnych odpadu
kompostovanim, technologické systémy, suro
vinova skladba, kvalita kompostii

Ekonomika zemédélskych technologickych systému

- vyuziti a obnova zemédeélské techniky, do
porucené stroje a soupravy, investi¢ni a pro
vozni ekonomické normativy

- technologické systémy a ndklady na péstovani
plodin, ekonomicka rentabilita plodin, spotteba
prace a energie

- racionalni systémy hnojeni minerdlnimi hnojivy

Zivotni prostredi

- méfeni pachti a emisi, technologie pro jejich snizeni

- vyuziti biotechnologickych ptipravki pro
omezeni negativnich vlivii na Zivotni prostredi

- tvorba a udrzba krajiny

- moznosti uplatnéni BAT technologii

- zpracovani biologicky rozlozitelnych odpadu

Poradenstvi

- vytvéareni novych forem rychlého transferu
vysledki vyzkumu do zemédélské praxe
formou internetovych informac¢nich
a expertnich systémi

Technological Systems in Crop Production

- erosion control measures, effect of compost application
on improvement of soil resistence against erosion;

- soil protecting technologies, their importance
for crop cultivation (especially at enlargement
of crops cultivated in broad rows on light soil
in relation to the operation of new biogas plants);

- post-harvest treatment and storage of grain and potatoes;

Technological Systems in Livestock Production

- microclimate in stables, ventilation, animal welfare;

- milking parlours, possibilities of milking robots utilization;

- building, reconstruction and modernization of
technological equipment in stables;

- energy and costs savings on livestock farms,
economy of livestock production, mainly milk
production;

Renewable Sources of Energy, Biomass

- possibilities of energy utilization of waste and
deliberately cultivated biomass, production of
heating briquettes and pellets of biomass,
combustion problems;

- technology and economy of biogas plants,
possibilities of grass haylage utilization,
problems with waste heat, treatment of biogas
for quality of natural gas;

- production of liquid biofuels, certification;

- processing of biologically degradable waste by
composting, technological systems, material
composition, compost quality;

Economy of Agricultural Technological Systems

- utilization and recovery of agricultural machinery,
recommended machines and sets, investment
and operational economic normatives;

- technological systems and costs for crop culti
vation, economic effectiveness of crops, consumption
of work and energy;

- rational systems of mineral fertilization;

Environment

- measurements of odours and emissions, tech-
nologies for their reduction;

- utilization of biotechnological preparations for
decrease of adverse effects on environment;

- landscaping;
possibilities of application of Best Available

Techmque (BAT) technologies;

- processing of biologically degradable wastes;

Consultancy

- elaboration of new methods for fast transfer
of research results into the agricultural practice

by means of internet information and expert systems.

Kontakt / Contact
Ing. Zdenék Abrham, CSc.

e-mail: zdenek.abrham@vuzt.cz
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techniky 8.3.2011 v aredlu ISS Stanislava Kubra ve Stfedoklukich byla popsana a prakticky ukdzdna ¢innost pti
operaci §tépkovani dfevni biomasy véetné zjistovani jeji energetické a ekonomické naro¢nosti. Pocet ti¢astnikt: 18

ROY, Amitava, Petr PLIVA a Stanislav LAURIK. Den nové techniky - zpracovdni BRO. [Day of New Technology
— Processing of Biologically Degradable Waste]. Workshop byl uspofadén 20.4.2011 v aredlu VURYV, v.v.i. Praha
6 — Drnovska 507. Pocet ucastniki: 39

O - ostatni vysledky - odborné nerecenzované ¢asopisy
O - Other Results - Professional Non-Reviewed Journals

HUTLA, Petr. Biopaliva ve formé topnych briket. [Biofuels in Form of Heating Briquettes]. Zemédélec, 2011,
roc¢. 19, ¢. 35,s. 18. ISSN 1211-3816.

JEVIC, Petr. Tepelné-chemické zpracovani biomasy na motorové paliva a suroviny. [Thermal-Chemical Processing
of Biomass into Engine Fuels and Raw Materials]. Energie 21, 2011, roc. 4, ¢. 3, s. 26-29. ISSN 1803-0394.

119



KARA, Jaroslava Zdenék PASTOREK. Optimalizdcia prevéidzky bioplynovych stanic na béze rastlinnej biomasy. [Optimalization
of Biogas Plant Operation on Basis of Vegetal Biomass]. (2. ¢ast). Agrobioenergia, 2011, ro¢. 5, ¢. 1, 5. 9-12. ISSN 1336-9660.

MACHALEK, Antonin. Inovace v oblasti dojici techniky. [Innovations in Milking Technology]. Nds chov, 2011,
roc¢. 71, ¢. 1, s. 12-14. ISSN 0027-8068.

PLIVA, Petr a Ales HANC. Ako vyrabat vermikompost? [How to Produce Vermicompost]? Komundlna technika,
2011, ro¢. 3, ¢. 5, 5. 29-33. ISSN 1337-9011.

PLIVA, Petr. Kompostovéani v zemédélstvi. [Composting in Agriculture]. Uroda, 2011, ro¢. 59, &. 12, 5. 66-67. ISSN 0139-6013.
PLIVA, Petr. Kompostovénie vo vaku - 1. [Composting in Bag - I]. Kormundlna technika, 2011, roc. 3,&. 5,5. 24-28. 1SSN 1337-9011.

PLIVA, Petr. Kompostovénie vo vaku - II. [Composting in bag - I1]. Komundlna technika, 2011, ro&. 3, &. 5, s.
18-21. ISSN 1337-9011.

PLIVA, Petr. Principy a priklady kompostovania. [Principles and Examples of Composting]. Rolnicke noviny,
2011, ro¢. 82, ¢. 14, s. 21. ISSN 1335-440X.

PLIVA, Petr. Vyzkum populdrni formou do vyuky. [Research Transferred into Education by Popular Form].
Komunadlni technika, 2011, roc. 5, & 7, s. 23. ISSN 1802-2391.

PRAZAN, Radek a Karel KUBIN. Uskali chiptuningu traktorovych motord. [Problems of Tractor Engine
Chiptunning]. Mechanizace zemédélstvi, 2011, ro¢. 61, ¢. 11, s. 11-12. ISSN 0373-6776.

SKALICKY, Jaroslav a Jiti BRADNA. Trendy vyvoje poskliziiovych a skladovacich linek, [Development Trends
of Post-Harvest and Storage Lines]. Farmadf, 2011, ro¢. 17, ¢. 1, s. 44-47. ISSN 1210-9789.

SKALICKY, Jaroslav a Jitf BRADNA. Typy a vybaveni skladovacich prostor. [Types and Equipment of Storage
Areas]. Zemédélec, 2011, ro¢. 19, ¢. 2, s. 10-15. ISSN 1211-3816.

SOUCEK, Jiti. Kotelna na biomasu po deseti letech. [Biomass Boiler House after 10 Years]. Energie 21, 2011,
ro¢. 4, ¢. 5,s.16-17. ISSN 1803-0394.

SOUCEK, Jiti. Obecné kotolne — uplatnenie energetickej biomasy. [Community Boiler Houses — Application of
Energy Biomass]. Komundlna technika, 2011, ro¢. 3, ¢. 1,s. 13-15. ISSN 1337-9011.

SOUCEK, Jit{. Odpady nabaze drevnej a travnej hmoty. [Wastes on Basis of Wood and Grass Matter]. Komundlna
technika, 2011, roc. 3, &. 5, 5. 20-23. ISSN 1337-9011.

SOUCEK, Jiti. Rozdruzovani rostlin pro vyrobu tepla. [Separating of Plants for Heat Production]. Zemédélec,
2011, ro¢. 19, ¢. 42, s. 16-17. ISSN 1211-3816.

SOUCEK, Jii4. Slama: sklize, zpracovani. [Straw: Harvest, Processing]. Zermédélec, 2011,10¢. 19, ¢.24,s.14,s. 16,18-20.1SSN 1211-3816.

O - ostatni vysledky - Cldnek ve sborniku
O - Other Results - Article in Proceedings

ADAMEC, T, J. DOLEJS, O. TOUFAR, a Petra ZABLOUDILOVA. Kvalita masa prasat a brojlerovych kutat vykrmovanych
s pouzitim nanotechnologii. In Vriitornd klima polnohospoddrskych objektov 2011. Nitra: Agrokomplex, 2011, CD.

BLAZE], David a Jiti SOUCEK. Global positioning system utilization for monitoring of energetic biomass
logistic processes. In: The Fifth International Scientific conference Engineering for rural development. Jelgava,
26.-27.05.2011. s. 191-195. ISSN1691-3043. Dostupné z: http://tf.1lu.lv/conference/proceedings2011/Papers/
035_Blazej.pdf

DOLE]JS, J., Petra ZABLOUDILOVA, O. TOUFAR, J. KNIZEK, T. ADAMEC. Vyhodnoceni objektu vykrmny

prasat se sténami oSetfenymi barvou s TiO,. In Aktudlni otdzky bioklimatologie zvitat 2011. Praha: Vyzkumny
ustav zivoci$né vyroby, 2011, s. 32-34

120



HULA, Josef, Dimitru GUTU, Pavel KOVARICEK a J. KOS. The Influence of Controlled Traffic on Field on
Soil Compaction Parameters. [CD-ROM]. In: Crop management practices adaptable to soil conditions climate
change: 6th International Soil Conference ISTRO -Branch Czech Republic, 31.8.-2.9.2011 Pruhonice near Prague.
Troubsko: Vyzkumny ustav picninafsky, 2011, p. 150-156. ISBN 978-80-86908-27-4.

KOVARICEK, Pavel, Josef HULA a Marcela VLASKOVA. A Decrease of Water Infiltration in Wheel Ruts of
Farm Machines. [CD-ROM]. In: Crop management practices adaptable to soil conditions climate change: 6th
International Soil Conference ISTRO -Branch Czech Republic, 31.8.-2.9.2011 Pruhonice near Prague. Troubsko:
Vyzkumny ustav picninatsky, 2011, p. 157-162. ISBN 978-80-86908-27-4.

NOVAK, Petr, Pavel KOVARICEK, Jiti MASEK a Josef HULA. Measurement of Soil Resistance to Water Erosion
in Three Ways of Establishing Maize Crop. In: Engineering for Rural Development. 10 th International Scientific
Conference, 2011. Jelgava, Latia University of Agriculture, 26.-27.5.2011, s. 125-154. ISSN 1691-3043.

POBEDINSCHI, V. M., Bohumil HAVRLAND, Petr HUTLA, Tatiana IVANOVA, Alexandru MUNTEAN a
Alexander KANDAKOV. Sravnitel'naja ocenka kacestva tverdych biotopliv. [Comparative evaluation of the
quality of solid biofuels] In: Praci Tavrijskogo dérZavnogo agrotechnologicnogo univesitetu. Vip. 11, Tom 5, Tdatu
Melipol, 2011, s. 17-26. ISSN 2078-0877.

VLCKOVA Martina, Pavel KOVARICEK, Veronika BENESOVA, Marcela VLASKOVA Zbynék KULHAVY a
Pavel PRAZAK. Vliv aplikovaného kompostu na vlastnosti ptid vybranych lokalit CR. [Influence of Applied
Compost on Soil Properties of Selected Lokalitions in CR]. In: Influence of Anthropogenic Activities on Water
Regime of Lowland Territory. Physics of Soil Water. Vinianske jazero 17-19.5.2011, Bratislava/Michalovce UH
SAV/IH SAS, 2011, s. 550-561. ISBN 978-80-89139-23-1.

O - ostatni vysledky - Metodicka prfirucka
O - Other Results - Methodical Manual

ANDERT, David a llona GERNDTOVA. Fytomasa pro energetické iicely: metodika péstovdni a vyuZiti zejména
trav. [Phytomass for Energy Purposes : Methodology of Cultivation and Especially Utilization of Grasses].
Praha: VUZT, 2011. ISBN 978-80-86884-60-8.

ANDERT, David a Ilona GERNDTOVA. Vyuziti fytomasy pro energetické iicely: metodika pripravy a jeho vyuZiti.
[Utilization of Phytomass for Energy Purposes : Methodology of Preparation and its Using]. Praha: VUZT,
2011. ISBN 978-80-86884-61-5.

HULA, Josef, Barbora BADALIKOVA, Pavel KOVARICEK a Marcela VLASKOVA. Uprava fyzikdlnich viastnosti
pudy a retencni schopnosti piidy zapravenim kompostii z odpadni biomasy. [Modification of Soil Physical
Properties and Water-Bearing Capacity of Soil by Ploughdown of Compost Originating from Waste Biomass].
Metodicka pitirucka. Praha: VUZT, 2011.

MACHALEK, Antonin, Josef SIMON, Jarmila VORISKOVA, Miroslav MARSALEK a Vlastimil HAVLIK.
Ptiprava dojnic k robotickému dojeni: metodickd ptirucka. [Preparation of Dairy Cows for Milking by Robots :
Methodical Handbook]. Praha: VUZT, 2011. ISBN 978-80-86884-64-6

O - ostatni vysledky - Normy
O - Other Results - Standards

KOTLANOVA, Alice a Petr JEVIC. (Zpracovatel). CSN EN 14588. Tuhd biopaliva - Terminologie, definice
a popis. [Solid Biofuels - Terminology, Definition, Description]. Praha: Ufad pro technickou normalizaci,
metrologii a statni zku$ebnictvi, ¢erven 2011. 68 s.

KOTLANOVA, Alice a Petr JEVIC. (Zpracovatel). CSN EN 14961-2. Tuhd biopaliva - Specifikace a t¥idy paliv - Cdst
2: Drevni pelety pro maloodbératele. [Solid Biofuels — Specifications and Categories of Fuels — Part 2: Wood Pellets for
Small-Scale Customers]. Praha: Utad pro technickou normalizaci, metrologii a stétni zkugebnictvi, listopad 2011. 13 s.

121



KOTLANOVA, Alice a Petr JEVIC. (Zpracovatel). CSN EN 14961-3. Tuhd biopaliva - Specifikace a tiidy paliv - Cdst 3:
Drevni brikety pro maloodbératele. [Solid Fuels - Specifications and Categories of Fuels — Part 3: Wood Briquettes for
Small-Scale Customers]. Praha: Utad pro technickou normalizaci, metrologii a stdtn{ zkugebnictvi, listopad 2011. 13 .

KOTLANOVA, Alice a Petr JEVIC. (Zpracovatel). CSN EN 14961-4. Tuhd biopaliva - Specifikace a tfidy paliv
- Cdst 4: Dfevni stépka pro maloodbératele. [Solid Biofuels —Specifications and Categories of Fuels — Part

4: Wood Chips for Small-Scale Customers]. Praha: Utad pro technickou normalizaci, metrologii a statni
zku$ebnictvi, listopad 2011. 14 s.

KOTLANOVA, Alice a Petr JEVIC. (Zpracovatel). CSN EN 14961-5. Tuhd biopaliva - Specifikace a tfidy paliv - Cdst 5:
Palivové drevo pro maloodbératele. [Solid Biofuels-Specifications and Categories of Fuels — Firewood for Small-Scale
Customers]. Praha: Utad pro technickou normalizaci, metrologii a statni zkugebnictvi, srpen 2011. 13 s.

KOTLANOVA, Alice a Petr JEVIC. (Zpracovatel). CSN EN 15210-2. Tuhd biopaliva - Stanoveni mechanické odolnosti
pelet a briket - Cdst 2: Brikety. [Solid Biofuels -Determination of Mechanical Resistance of Pellets and Briquettes
— Part 2: Briquettes]. Praha: Utad pro technickou normalizaci, metrologii a statni zkusebnictvi, kvéten 2011, 9 s.

VAVRIN, Milo$ a Petr JEVIC. (Zpracovatel). CSN EN 15357. Tuhd alternativni paliva - Terminologie, definice
a popis. [Solid Alternative Fuels — Terminology, Definition, Description]. Praha: Utad pro technickou
normalizaci, metrologii a statni zkusebnictvi, zati 2011. 36 s.

Vysledky nezafazené do RIV / Results unfiled into RIV
Sbornik / Proceedings

SEDIVA, Zdetika a Petr JEVIC (Ed.). Stav, zdsady a kritéria udrzitelné vyroby smésnych a biogennich pohonnych
hmot. [Current State, Principles and Criteria of Sustainable Production of Blended and Biogenic Fuels]: sbornik
predndsek a odbornych praci k mezindrodnimu semindfi, konanému 23.6.2011 jako odbornd doprovodnd akce
»Ndrodni vystavy hospoddrskych zvitat a zemédélské techniky“. Praha: VUZT, 2011. ISBN 978-80-86884-58-5.

Abstract Book

JEVIC, Petr. Current Situation of the Production and Marketing of Biodiesel in Czech Republic. In: 13th
International Rapeseed Congress. Abstract Book, Prague Congress Centre CR, June 05 - 09,2011. Praha: Svaz
péstiteltl a zpracovatelti olejnin. 2011, s. 98. ISBN 978-87065-32-7.

Zprava o ¢innosti / Activity Report

Zprdva o &innosti 2010 VUZT, v.v.i. Praha. Annual Report 2010, RIAE, p.r.i. Prague. 1. vyd. Praha: VUZT, 2011.
ISBN 978-80-86884-57-8. Dostupné z http://svt.pi.gin.cz/vuzt/poraden/prirucky/roc10.pdf

Vyro¢ni zprava / Annual Report
Viirocni zprva VUZT, vvi. 2010. Praha: VUZT, &erven 2011. Dostupné z httpy//svt.pigin.cz/vuzt/vyrocnizpravy/vyrocnizprava2010.pdf
Bakalafska prace / Bachelor’s thesis

HEROUT, Milan. Problematika nezaméstnanosti osob starsich 50 let — profesni uplatnéni. [Unemployment of people
over 50 years — professional exercise]. Opava 2011. Bakaléiska prace. Vedouci préce Sotia HARASIMOVA.

Doktorska diserta¢ni prace / Doctoral Thesis
PRAZAN, Radek. Stanoveni mérné energetické ndrocnosti vybranych vyrobnich procesii v Zivocisné vyrobé.

Praha, 2010. Diserta¢ni prace. Ceska zemédélskd univerzita v Praze. Technicka fakulta.Katedra mechaniky a
strojnictvi. Vedouci prace Radomir ADAMOVSKY.

122



Oponované periodické zpravy (pouze pro vnitini potftebu)/Opponent Periodical Reports (for internal use only)

ANDERT, David. Vyuziti fytomasy z trvalych travnich porostii a z idrzby krajiny: redakcné upravend rocni zprdava
za rok 2011 o priibéhu praci na projektu QI101C246. Praha: VUZT, 2011. Z - 2544

KOVARICEK, Pavel. Optimalizace dévkovdnia zapraveni organické hmoty do piidy s cilem omezit povrchovy odtok vody pri intenzivnich
destovych srazkdch: redakcné upravend rocni zprdva za rok 2011 o pritbéhu praci na projektu QH82191. Praha: VUZT, 2011. Z - 2543

PASTOREK, Zdenék a kol. Vyzkum efektivniho vyuziti technologickych systémii pro setrvalé hospodateni a
vyuzivani prirodnich zdrojii ve specifickych podminkdch ceského zemédélstvi: redakiné upravend rocni zprava za
rok 2011 o Feseni zdméru MZE0002703102. Praha: VUZT, 2011, Z — 2545

PLIVA, Petr. Optimalizace vodniho reZimu v krajiné a zvyseni retencni schopnosti krajiny uplatnénim komposti
z biologicky rozlozitelnych odpadii na orné piidé i trvalych travnich porostech: redakcné upravend rocni zprdva za
rok 2011 o pritbéhu praci na projektu QH81200. Praha: VUZT, 2011. Z - 2542

Zavérecné zpravy / Final Reports

ANDERT, David. Vyvoj kompozitniho fytopaliva na bdzi energetickych plodin: zdvérecnd zprava za rok 2011 o
priibéhu praci na projektu SP/3¢g1/180/07/1780. Praha: VUZT, 2011. Z - 2537

ANDERT, David. Vyivoj nové technologie a strojniho vybaveni pro velkoformdtové topné brikety ze zemédélské
fytomasy: redakcné upravend rocni zprdava za rok 2011 o priibéhu praci na projektu TA01020275. Z - 2539

JELINEK, Antonin akol. VyuZiti vybranych nanotechnologii prondvrhy a ovéfeni nejlepsich dostupnych technik (BAT) v zemédélské
Cinnosti: redakcné upravend zdvérecnd zprdva za rok 2011 o pritbéhu praci na projektu QH92195. Praha: VUZT, 2011. Z - 2541

JELINEK, Antonin. Vyzkum zdkladnich environmentdlnich aspektii v chovech hospoddiskych zvitat z hlediska
sklenikovych plynii, pachu, prachu a hluku, podporujicich welfare zvitat a tvorbu BAT: redakcné upravend zdvérecnd
zprdva za rok 2011 o priibéhu praci na projektu QH72134. Praha: VUZT, 2011. Praha: VUZT, 2011. Z - 2540

MACHALEK, Antonin. Vyizkum a hodnoceni interakci systému clovék — zvife — robot v chovu dojnic se zamétenim
na zlepseni efektivnosti systému a welfare dojnic: redakcné upravend zavérecnd zprava za rok 2011 o priibéhu praci
na projektu QH91260. Praha: VUZT, 2011. Z - 2538

Ocenéni, ¢estné uznani / Award, Honourable Mention

VUZT,v.vi.obdrzel Certifikdt clenstvi The Eastern and Central European Institutes of Agricultural Engineering (CEEAgEng)
zalozené v roce 1999 Potsdam, Némecko. Ocenéni pievzal Zdenék Pastorek a Petr JEVIC, ktefi se vyznamné podileli
na organizaci 7-th Research Development Conference of Eastern and Central European Institutes of Agricultural
Engineering in Minsk City, Belarus 8-10 June 2011.

Prednasky (nepublikované) - Postery / Lectures (unpublished) - Posters

JEVIC, Petr a Zdenka SEDIVA. Nachhaltige Herstellung des Biokraftstoffe in der Tschechischen Republik -
Biodiesel, Bioethanol und Biomethan Internationale Fachtagung ,,Energetische Nutzung nachwachsender Rohstoffe®
[prednaska]. TU Bergakademie Freiberg, SRN. 15.9.2011

JEVIC, Petr a Zdenika SEDIVA. Program for biogenic fuels utilization in Czech Republic, Fuels of the Future 2011
[prednagka]. 8th BBE/UFOP International Congress on Biofuels. Berlin, SRN. 24.1.2011

JEVIC, Petr, SEDIVA, Zdetikaa Petr HUTLA. Tuhd alternativnipalivaz upravenychbiogennich zbytkiiaseparovanych
spalitelnych materidalii [prednaska]. Technika ochrany prostredia 2011 Casta - Papiernicka, 15.6.2011

JEVIC, Petr. “Compliance se smérnicemi EU o udrZitelnosti vyroby biopaliv do roku 2020, splnéni kritérii
udrZitelnosti, systém certifikace ISCC - Kapalnd biopaliva a dalsi obnovitelné zdroje, Sance pro Ceské zemédélstvi v
souladu s dlouhodobou vizi EU [prednaska]. Seminar zemédélského vyboru, Poslaneckd snémovna parlamentu
Ceské republiky, Statni akty. Praha, 19.1.2011

123



JEVIC, Petr. Current situation of the production and marketing of biodiesel in the Czech Republic [ptednaska].
13th International Rapeseed Congress. Praha, 6.6.2011

JEVIC, Petr. Motorovd biopaliva pro dopravu - Podklady k aktualizaci ndrodniho akéniho pldnu pro biomasu
2012 - 2020 [ptednaska]. MZe CR Praha. 30.8.2011

JEVIC, Petr. Potravinovd bezpecnost & bioenergetika - Udrzitelnd vyroba biopaliv [prednéska]. Vyuka v programu
Univerzity tetiho véku. Technicka fakulta, CZU v Praze, 15.11.2011

JEVIC, Petr. Sustainability produced biomass for energy applications - Key of further development of mixed and
biogenic fuels in the Czech Republic and EU [prednaska]. International Scientific-Practical Conference “Life and
Environmental Sciences: Actual Problems of Organic Agriculture and Biosystems Engineering”. Yalta center of
the National University of Life and Environmental Sciences of Ukraine, 5.10.2011

JEVIC, Petr. Sustainability produced biomass for energy applications [piednaska]. 7th International Research
and Development Conference of Central and Eastern European Institutes of Agricultural Engineering (CEE
AgEng). Minsk. Bélorusko. 10.6.2011

KARA, Jaroslav a Jiti HOLAS. Biogas production technologies and perspectives. [prednaska]. Research of the
Bioenergy Production Source and Technologies in Latvia and Czech Republic.28.11.-29.11.2011 (prispévek na
seminafi Vyzkum bioenergetickych zdroji a technologii v Loty$sku a Ceské republice, 29.11. 2011, Zemédélsk4
univerzita Jelgava).

KARA, Jaroslav. Biogas production in Czech Republic. [pfednéska]. Research of the Bioenergy Production Source and
Technologies in Latvia and Czech Republic.28.11.-29.11.2011 (ptispévek na semindfi Vyzkum bioenergetickych
zdrojt a technologii v Loty$sku a Ceské republice, 29.11. 2011, Zemédélska univerzita Jelgava).

LAURIK, Stanislav. Kompostovdni [ptednaska]. Den nové techniky - zpracovani BRO. VUZT. Praha, 20.4.2011

PASTOREK, Zdenék. Agriculture and Renewable Energy Sources from Biomass [prednaska]. International
Scientific-Practical Conference , Life and Environmental Science: Actual Problems of Organic Agriculture and
Biosystems Engineering, Yalta center of the National University of Life and Environmental Sciences of Ukraine,
5.10.2011

PLIVA, Petr. Kompostovdni zemédélské zbytkové biomasy a bioodpadiiv obci, pro¢ a jak kompostovat [prednaska].
VI. krajské setkani partnerti Celostétni sité pro venkov - MZe CR, KAZV Praha a Stiedocesky kraj, Petrovice
u Ptibrami, 1.12.2011

PLIVA, Petr. Principy a ptiklady kompostovdini v Ceské republice [prednaska]. Agrosalon Nitra 2011. Nitra
1.4.2011

PLIVA, Petr. Technika pro kompostovdni v pdsovych hromaddch [piedndska]. Den nové techniky — zpracovéni
BRO. VUZT. Praha, 20.4.2011

ROY, Amitava. Poznatky z provozovdni experimentdlni kompostdrny [prednaska]. Den nové techniky - zpracovani
BRO. VUZT. Praha, 20.4.2011

124



VYZEKUMNY
USTAY
WEMEDELSKE
TECHNIKY

Drnovska 507
P.O. Box 54
16101 Praha 6-Ruzyné

T 420233022111

Fax 420 233312507
e-mail : vuzt@bon.cz

http: //www.vuzt.cz

PRAHA 6




	001_A
	001_B
	001_C
	001_D
	001_E
	001_vegricht_char
	002_hula
	003_kovaricek
	004_mayer
	005_vegricht
	006_kovaricek
	007_vegricht
	008_machalek
	009_Hula
	010_vegricht
	011_mayer
	012_sluzby
	013_120_charakteristika
	014_muzik
	015_jevic
	016_hutla
	017_soucek
	018_andert
	019_soucek_jevic
	020_hutla
	021_andert
	022_hutla
	023_pastorek_syrový
	024_120_sluzby!!poster!!
	025_odb_abrham
	026_abrham
	027_abrham
	028_muzik_abrham
	029_sluzby1_3!OBR!
	030_charakteristika_140
	031_jelinek
	032_jelinek_zablou
	033_cespiva_zabloudilova
	034_pliva
	035_1_4sluzby
	036_charakteristika_sluzby_OBR!!
	037_011
	038_zahranici
	039_poradenství
	040_vysledky



