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vazt

Uvod

Introduction

Vetejna vyzkumna instituce je organiza¢ni forma obchod-
ni spole¢nosti nového typu, ziizend ustfednim organem stat-
ni spravy nebo izemnim samospravnym celkem.

Vyzkumny ustav zemédélské techniky, v.v.i. je instituce
ziizena MZe na zakladé zakona

¢. 341/2005 Sb. v poslednim znéni s u€¢innosti od 1. 1.
2007. Jedna se o pravnickou osobu, jejiz hlavni ¢innosti
neni podnikéni, nicméné zabyva se vyzkumem, dal§imi ¢in-
nostmi pro zfizovatele a jinou hospodarskou ¢innosti. Pti-
padny zisk je povinna reinvestovat do hlavni vyzkumné
¢innosti.

Statutarnim zastupcem je feditel Gstavu, operativni ¢in-
nost fidi management a volena Rada instituce, kterd ma
v piipadé VUZT, v.v.i. 5 ¢lend, z toho 2 externi pracovniky.

Kontrolni funkci plni Dozor&i rada VUZT, v.v.i., jejiz &le-
nove jsou jmenovani ziizovatelem.

Zakladni poslani ustavu a orientace na aplikovany vy-
zkum technologii, techniky a souvisejicich problému ener-
getickych, ekonomickych, organizaénich a environmental-
nich se nezménily. O tom se mohou zajemci presveédcit v této
ustavni roCence za obdobi 2008 i na internetové adrese
http://www.vuzt.cz.

Udrzitelné zptisoby hospodateni, energeticky uspornéj-
§i technologie, alternativni zdroje paliv a energii, obnovi-
telné zdroje energie a surovin, optimalizace strojnich linek,
vyuziti organickych odpadti, minimalizace negativnich do-
padt vyrobni ¢innosti i ,,nefinnosti“ na zivotni prostiedi,
futurologie vyvojovych trendu, pfedchazeni lokalnim i ce-
lonarodnim krizovym staviim, zvySovani kvality zdravotni
nezavadnosti a bezpecnosti zeméd¢€lskych produkti, to je
pouze heslovity vycet problémd, jejichz feSenim pfispiva
ustav k rozvoji zemédélského aplikovaného vyzkumu. V této
souvislosti bych se rad zminil o velmi dobré Grovni dosaze-
nych vysledkt ustavu za poslednich pét let, hodnocenych
podle metodiky vladni Rady pro vyzkum a vyvoj. Za 182
evidovanych vysledkt jsme ziskali 4372 bodid. Vzhledem
k velikosti tstavu, jeho dislokaci a omezenym finan¢nim
zdrojim je tento vysledek srovnatelny s renomovanymi
vyzkumnymi institucemi CR.

Soucasna hospodarska situace ve svété se negativné
dotyka i Ceské republiky, ¢imz se otvira otizka dalsiho fi-
nancovani vyzkumu. Skutecnosti zlistava, ze souc¢asné in-
vestice do vyzkumu se mohou pozitivné projevit pii feSeni
krizovych stavi narodniho hospodafstvi. V nedavné his-
torii se o tomto efektu presvédcila fada ekonomicky uspés-
nych statd. V ptipadé zemédélského aplikovaného vyzku-
mu s tim ovSem souvisi i otazka bezpecnosti potravin a
jejich podil na trhu z domacich zdroji, ktery je tieba posu-
zovat pod vlivem rizikovych situaci, vyvolanych globalni
ekonomickou krizi.

Zdenék Pastorek
Feditel

The public research institution is an organizational form of
commercial company of new type, established by central body of
state administration or by a municipality.

The Research Institute of Agricultural Engineering, p.r.i. is the
institution established by the Ministry of Agriculture of the Czech
Republic pursuant to the Act No. 341/2005 Coll. in the latest
wording with effect from 1 January 2007. It is a legal entity,
whose main function is not an entrepreneurial activity, but it
deals with research, another activities for the founder and other
economic activity. The possible profit must be reinvested into
the main research activity.

The statutory representative is the Director of Institute, ope-
rative functioning is directed by Management and elected Board
of Institution, which consists, in case of RIAE p.r.i., of 5 mem-
bers, of which 2 are external ones:

The control function is carried out by the Supervisory Board
of RIAE, p.r.i.,, whose members are appointed by the founder.

The essential mission of the RIAE, p.r.i. and orientation on
applied research of technologies, engineering and related energe-
tic, economic, organizational and environmental problems were
not changed. The interested persons can persuade about it in this
institutional yearbook for the year of 2008 and also on website
http://www.vuzt.cz.

The sustainable methods of husbandry, energy saving techno-
logy, alternative sources of fuels and energies, renewable sources
of energy and raw materials, optimalization of machine lines,
utilization of organic waste, minimalization of negative impacts
of production activity and even ,,inactivity on environment,
futurology of development trends, prevention of local and also
nation-wide critical situations, increase of quality and safety of
agricultural products — it is only a brief specification of problems,
whose solution forms a contribution of the RIAE, p.r.i. to the
development of agricultural applied research. In this connection
I would like to mention a very good level of results achieved by
institute in the last five years, which was evaluated according to
methodology of governmental Council for Research and Deve-
lopment. For 182 registered results, we have obtained 4372 po-
ints. Taking into account the size of institute, its location and
limited financial resources, it is possible to say, that this result is
comparable to the reputable research institutions of the Czech
Republic.

The present economic situation in the world influences nega-
tively also the Czech Republic and thus arises a question of re-
search funding. The fact is, that the current investments into the
research can contribute positively to a solution of critical situati-
ons in national economy. Many economically successful coun-
tries have been made recently this experience. However, in case of
agricultural applied research, it is necessary to take also into ac-
count a question of food safety and its share in market with
domestic products, which must be assessed in relation with cri-
tical situations caused by global economic crisis.

In this situation we must believe in reasonableness of our
politicians and statesmen and their decision-making, on which
depends future destiny of research, including agricultural one.



Identifika¢ni udaje

Identifying data

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

(http://rvvi.msmt.cz) .

Identifikaéni udaje: Vyzkumny tstav zem&délské
techniky, v.v.i.

Drnovska 507
Praha 6 — Ruzyné
16101

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

Identifying data: Research Institute of Agricultural
Engineering, p.r.i.

Drnovska 507

Prague 6 — Ruzynég

16101

Czech Republic

Organy ustavu

Institute bodies

Reditel / Director

Ing. Zden¢k Pastorek, CSc.

Rada instituce / Board of Institution

Ing. Zdengk Pastorek, CSc. (VUZT, v.v.i.)— piedseda/ chairman
Ing. Petr Pliva, CSc. (VUZT, v.v.i.) — mistopiedseda / vice-chairman
Prof. Ing. Radomir Adamovsky, DrSc. (TF CZU)

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

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

Dozor¢irada/Supervisory Board
Ing. Jifi Trnka (MZe) — piedseda / chairman
Ing. Svétlana Nouzova (MZe) - mistoptfedseda / vice-chairman

Ing. Frantisek Kiist (MZe)

Ing. Antonin Jelinek, CSc. (VUZT, v.v.i.)
Ing. Jifi Soucek, Ph.D. (VUZT, v.v.i.)
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Organizace ustavu

Organization chart of institute

VEZT

Rada instituce
Board of institution

Dozor¢i rada

AT Supervisory board
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Reditel

Director
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Naméstek pro vyzkum
Research deputy

Odborné a oponentni rada
Expert and opponent board

Sekretariat feditele
Védecky sekretaf

Secretariat of director
Scientific secretary

Ekonomicky naméstek
Economic deputy

Odbor technologickych systémi pro
produkéni zemédelstvi

Technological systems for productive
agriculture division

Odbor energetiky a logistiky zemé&d€lskych
technologickych systémii a vyuzitl biomasy
k nepotravinaiskym acelim

Energy a logistic of technological systems

and biomass utilization for non-food

purposes division

Odbor ekonomiky zeméd€lskych
technologickych systémil

Economy of agricultural technological
systems division

Odbor ekologie zemédélskych
technologickych systémil

Ecology of agricultural technological
systems division

Odbor vnéjsich a vnitfnich
sluzeb

External and internal services
division




Organiza¢ni Gtvary a jejich ¢innost

Organizational units and their activities

Sekretariat Feditele
Secretariat of Director

Naplii ¢innosti

Zajistovani organizaénich a administrativnich tikolt
feditele, naméstka reditele pro vyzkum, védeckého
sekretafe

Koordinace vyzkumné ¢innosti Gstavu, vedeni
agendy spojené s vyzkumnymi projekty v¢. smluv,
financovani projektd

Organizace oponentnich fizeni vyzkumnych
periodickych a zavérecnych zprav

Zajistovani prezentace ustavu a jeho odborného
zaméfeni v zahrani¢nich adresarich a katalozich
Zajistovani zahrani¢nich sluzebnich cest pracovniki
ustavu

Organizac¢ni zajisténi veletrhu zeméd¢lské techniky
TECHAGRO

Zpracovani periodickych rocenek o ¢innosti tstavu
a vyro¢nich zprav

Administrativni zajisténi ¢innosti RI (Rada instituce)
VUZT, v.v.i.a DR (Dozor¢i rada) VUZT, v.v.i.
Archivace dokumentt

Spoluprace s tuzemskymi i zahrani¢nimi subjekty
(University, instituce, profesni organizace CEE
AgEng, ENGAGE, ...)

Scope of activity

Assurance of organizational and administrative
tasks for director, deputy director for research
and scientific secretary

Coordination of research activity, current agenda
connected with research projects including
contracts and project financing

Organization of opposition procedures of periodic
research and final reports

Assurance of RIAE presentation and its
professional specialization in foreign directories
and catalogues

Assurance of business journeys in abroad for
institute employees

Organizational assurance of the Fair of Agricultural
Engineering TECHAGRO

Elaboration of periodic yearbooks about institute
activities and annual reports

Administrative assurance of BI activity

(Board of Institute) RIAE, p.r.i. and SB
(Supervisory Board) RIAE, p.r.i.

Archiving of documents

Cooperation with national and also foreign subjects
(universities, professional organizations, CEE AgEng,
ENGAGE, ...)

Ing. Zdenek Pastorek, CSc.

zdenek.pastorek@vuzt.cz

Ing. Otakar Syrovy, CSc.

otakar.syrovy@vuzt.cz

Blanka Stehlikova

blanka.stehlikova@vuzt.cz

Ing. Milo§ Chalupa do 31.12.2008

milos.chalupa@vuzt.cz

Ing. Antonin Machalek, CSc. od / since 1.1.2008

antonin.machalek@vuzt.cz

Ing. Radmila Kabelkova

radmila.kabelkova@vuzt.cz

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

Doc. Ing. Jifi Vegricht, CSc.
Tel.:+420233 022 281
e-mail: jiri.vegricht@vuzt.cz

Napli ¢innosti

Materidlova a energetickd naro¢nost variantné fese-
nych systémi hospodafeni na pidé a chovu hospo-
datskych zvitat a jejich optimalizace aplikaci vysled-
kt cilené orientovaného vyzkumu a novych technic-
kych systémil

10

Scope of activity

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




Zvyseni kvality zemédélskych produktii a jejich
bezpecnosti vyuzitim systémi ¢idel, akénich ¢lent

a automatického sbéru dat. Vyuziti téchto systémi
pro fizeni vyrobniho procesu v realném case, kontro-
ly kvality vyrobniho procesu na kritickych mistech

a zpracovani dokumentace o pribéhu vyrobniho
procesu

Vztah technickych systému pro chov hospodai-
skych zvitat a jejich vlivu na produkéni prostiedi,
welfare, zdravotni stav a uzitkovost

Vliv modernich technickych systémi a vyrobnich
technologii produkéniho i ekologického hospodateni
na zZivotni prostredi

Odezva chovanych hospodarskych zvifat na variant-
né fesené systémy jejich chovu a jejich parametry.
Ptizpusobeni technickych systému pozadavkim a
potiebam chovanych zvitat s vyuzitim vysledka
provedenych vyzkumnych praci

Hospodafteni v krajin€ v podminkach trvale udrzitel-
ného rozvoje

Péce o pudu v podminkach multifunkéniho zemédél-
stvi (rozvoj funkei: produkénich, mimoprodukénich,
ekologickych, socialnich, kulturnich a rekreativnich),
adaptace technologickych systému

Ekologicky a ekonomicky pfijatelné hospodateni na
pudach ohrozenych erozi

Péce o plidu a porosty plodin s cilem snizit riziko
vyskytu rezidui pesticidl v potravinach a krmivech
Hospodateni na ptidé¢ s ptiznivym dopadem na kraji-
nu ve venkovskych oblastech

Péce o estetickou stranku krajiny v podminkach
intenzivni zeméd¢lské produkce

Vytvateni zon klidu v intenzivné vyuzivané zeméd¢l-
ské krajing

Systém péce o ptidu a krajinu v LFA oblastech
Vytvareni alternativnich moznosti zaméstnani pro
obyvatele venkova pii péci o krajinu

Vyuziti a udrzba pid uvedenych do klidu
Kvantitativni a kvalitativni snizovani ztrat pii sklizni
a skladovani potravinatskych zrnin, adaptace
technologickych postupii

Vytvateni alternativnich moznosti vyuziti nadproduk-

ce zrnin napt. feSeni specifik skladovani a osetfovani
téchto zrnin pro vyrobu etanolu, vyuziti pro vyrobu
tepla a energii

Péce o plidu pfi péstovani polnich plodin se zaméte-
nim na optimalizaci vodniho rezimu a omezeni ptidni
eroze

Optimalizace a snizovani chemické zatéze ptdy

a pracovni postupy jejich aplikace v podminkéch
trvale udrzitelného rozvoje

vazt
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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

Land care in conditions of multifunctional
agriculture (development of productive,
non-productive, ecological, social, cultural and
recreational functions), adaptation of
technological systems

Ecologically and economically acceptable
management on soils threatened by erosion

Care of soil and crop covers with the aim to
reduce a risk of pesticide residues occurrence
in foodstuffs and feedingstuffs

Soil management with favourable impact on
landscape in rural areas

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

Formation of quiet zones in intensively utilized
agricultural landscape

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

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

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



Snizovani kontaminace pudy povrchovych
a podzemnich vod ze zemé&délskych zdroja

Optimalizace a snizovani energetické narocnosti
pracovnich postupti v rostlinné vyrobé

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

Snizovani podilu odpadu pii upravé a skladovani
plodin (brambor) a jejich Gcelné vyuziti Vyzkum

a vyvoj novych on-line metod a hodnoceni
nezadoucich rezidui zem&délskych produkti
bé&hem procesu péstovani, tpravy a skladovani

Pracovnici odboru / Division staff

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

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

Optimalization and decrease of energy intensity in
crop production working processes

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

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

Ing. Jifi Bradna, Ph.D.

jiri.bradna@vuzt.cz

Ing. Maria Fabianova

maria.fabianova@yvuzt.cz

prof. Ing. Josef Hiila, CSc.

josef.hula@vuzt.cz

Ing. Pavel Kovaricek, CSc.

pavel.kovaricek@vuzt.cz

Ing. Milan Kroulik

Ing. Antonin Machdlek, CSc.

antonin.machalek@vuzt.cz

Ing. Vaclav Mayer, CSc.

vaclav.mayer@vuzt.cz

Ing. Petr Milacek

petr.milacek@vuzt.cz

Libuse Pastorkova

libuse.pastorkova@yvuzt.cz

Ing. Jaroslav Skalicky, CSc.

jaroslav.skalicky(@vuzt.cz

doc. Ing. Jiti Vegricht, CSc.

jiri.vegricht@vuzt.cz

Ing. Daniel Vejchar

daniel.vejchar@vuzt.cz

Marcela Vlaskova

marcela.vlaskova@vuzt.cz

Odbor energetiky a logistiky technologickych systémii a vyuZiti biomasy k nepotravinafskym icelim
Division of Energy and Logistics of Technological Systems and Biomass Utilization for Non-food Purposes

Ing. Jaroslav Kara, CSc.
Tel.: +420233 022 334
e-mail: jaroslav.kara@vuzt.cz

Napli ¢innosti

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

Mg¢feni kvalitativnich vlastnosti biomasy, spalovaci
zkousky rtiznych vzorkt biopaliv i smésnych
alternativnich paliv

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

Technologické procesy a vyrobni linky pro efektivni
zhodnoceni rostlinné biomasy

Scope of activity

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

Measurement o qualitative properties of biomass,
combustion tests of various biofuel samples and
mixed alternative fuels

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

Technological processes and production lines for
effective evaluation of plant biomass
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Laboratorni ovéfovani produkce bioplynu z rtiznych
substrati

Provozni ovéfovani bioplynovych stanic. Optimali-
zace provozu, sestaveni vstupnich davek, urceni
vhodnych aditiv a provozniho rezimu bioplynovych
stanic. Navrh komplexnich tiprav pro zvysSeni
efektivnosti bioplynovych stanic

Energetické a surovinové vyuziti zemédeélské pro-
dukce

Decentralizované zpracovani olejnin a stébelnin

Navrh technologickych linek na vyrobu FAME
(bionafty)

Navrh technologickych linek na vyrobu pelet
a briket

Optimalizace technologie dopravnich a manipulac-
nich praci v zeméde¢lstvi, jejich energeticka a ekono-
micka naro¢nost, doprava a manipulace s biopalivy

Tvorba databaze dopravni a manipula¢ni techniky,
prakticky vyuzitelny expertni systém pro optimaliza-
ci dopravnich operaci, modelovani dopravniho pro-
cesu v zeméd€lském podniku a tvorbu novelizované
normativni zakladny spotieby PHM v dopravné-
manipulacnich a polnich technologiich

Vyuziti zafeni a energetickych poli v zemédélské
vyrobé

Fotosyntetické a fotopetiodické osvétlovaci sousta-
vy, desinfekce prostiedi UV zafenim

Ovéfovani novych technologickych postupt, ope-
raci, pilotnich zafizeni a experimentalnich provozii

Pracovnici odboru / Division staff

veazt

Laboratory verification of biogas production from
various substrates

Operational testing of biogas plants. Optimalization
of operation, formation of input batches,
determination of suitable additives and operational
regime of biogas plants. Proposal of comprehensive
measures in order to increase the effectiveness of
biogas plants

Utilization of agricultural production from the
energetic and raw material point of view

Decentralized processing of oilseeds and culm crops

Proposal of technological lines for the FAME
production (biodiesel)

Proposal of technological lines for the production
of pellets and briquettes

Optimalization of transport and handling operations
technology in agriculture, their energetic and
economic intensity, transport and handling with
biofuels

Elaboration of transport and handling equipment
database, practically utilizable expert system
destined for optimalization of transport operations,
simulation of transport process in agricultural
enterprise and formation of amended normative
base of fuel and lubricants consumption at
transport-handling and field technologies

Utilization of radiation and energy fields in
agricultural production

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

Verification of new technological processes,

operations, pilot equipment and experimental
production units

Ing. David Andert, CSc.

david.andert@vuzt.cz

Ing. Alexandr Bartolomé&jev

Vlastimil Bedfich

Bec. Ilona Gerndtova

ilona.gerndtova@vuzt.cz

Ing. Irena Hanzlikova

irena.hanzlikova@vuzt.cz

Ing. Véra Holubova, CSc.

vera.holubova@vuzt.cz

Ing. Petr Hutla, CSec.

petr.hutla@vuzt.cz

Ing. Petr Jevi¢, CSc.

petr.jevic@vuzt.cz

Ing. Jaroslav Kara, CSc.

jaroslav.kara@vuzt.cz

Ing. Karel Kubin

karel.kubin@vuzt.cz

Ing. Jana Mazancovd, Ph.D.

jana.mazancova@vuzt.cz

Pavla Mékotova

pavla.mekotova@vuzt.cz

Michal Novak

michal.novak@vuzt.cz

Ing. Radek Prazan

radek.prazan@vuzt.cz

Ing. Jiti Soucek, Ph.D.

jiri.soucek@vuzt.cz

Ing. Zdeiika Sedivé

zdenka.sediva@vuzt.cz

Ing. Kristyna Vesela

Bc. Radka Zderikova
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Odbor ekonomiky zemédélskych technologickych systému
Division of Economy of Agricultural Technological Systems
Ing. Zden€k Abrham, CSc.

Tel.: +420233 022399

e-mail: zdenek.abrham@vuzt.cz

Naplii &innosti Scope of activity

Vyzkum technickych a ekonomickych podminek
exploatace a inovace techniky v zeméd¢lstvi

— technické zabezpeceni zemédé€lstvi, potfeba

a vyuziti strojli, provozni a investi¢ni naklady,
dotacni podpora investic, navratnost investic
Vyzkum technologickych, ekonomickych a energetic-
kych podminek produkénich i mimoprodukénich
systémi v zeméd¢lském podniku - modelovani,
doporucené technologické systémy, naklady, ekono-
mické ptinosy, dotace, vliv na ekonomiku podniku

Vyzkum technologickych a ekonomickych podminek
vyuziti péstované i odpadni biomasy ze zemédélské
vyroby — modelovani, doporuc¢ené technologické
linky a jejich ekonomika

Transfer novych vysledkt vyzkumu do praxe

s vyuzitim technologie internetu — tvorba
informacnich poradenskych a expertni systémil pro
podporu rozhodovani v oblasti zemédélské techniky
a zem&délskych technologickych systémi

Poradenstvi — ptirucky pro praxi, metodiky,
konzultace, seminaie a Skoleni

Pracovnici odboru / Division staff

Research of technical and economic conditions of
exploitation and innovation of farm machinery

— technical provision of agriculture, need and
utilization of machines, operational and investment
costs, subsidies destined for investments, recovery
of investments

Research of technological, economic and energetic
conditions of productive and non-productive
systems in agricultural enterprise - simulation, re-
commended technological systems, costs, economic
benefits, subsidies, influence on enterprise economy

Research of technological and economic conditions
for utilization of grown and waste biomass from
agricultural production — simulation, recommended
technological lines and their economy

Transfer of new research results into practice

with utilization of internet technology — formation of
information advisory and expert systems for support
of decision-making in the sphere of agricultural
engineering and agricultural technological systems

Consultancy — manuals for pro practice,
methodologies, consultations, workshops
and trainings

Ing. Zden€k Abrham, CSc.

zdenek.abrham@yvuzt.cz

Milan Herout

milan.herout@vuzt.cz

Ing. Marie Kovaiova

marie.kovarova@vuzt.cz

Ing. Oldfich Muzik

oldrich.muzik@vuzt.cz

Ing. Jifi Richter

jiri.richter@vuzt.cz

Vladimir Scheufler vladimir.scheufler@vuzt.cz
Odbor ekologie zemédélskych technologickych systému
Division of Ecology of Agricultural Technological Systems
Tel.: +420233 022 398
e-mail: antonin.jelinek@vuzt.cz
Napli ¢innosti

Scope of activity

Vyzkum problematik souvisejicich s vlivem zemédél-
ské ¢innosti na zivotni prostiedi — zatéz ovzdusi
emisemi amoniaku, sklenikovych plynd, pachii a
prachu

Research of problems relating to the effect of
agricultural activity on the environment —
athmospheric burden by emissions of ammonia,
greenhouse gases, odours and dust
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Navrhy a ovéfovani novych technologii uplatiiujici
v zemédélstvi prvky nanotechnologii i technologii
vhodnych pro udrzitelné hospodateni v krajiné
Ovétovani zptisobli vyuziti vhodné zemedélské
techniky pro obnovu historické krajiny a zpracovani
biologicky rozlozitelnych odpadi ze zemédélské
¢innosti nebo udrzby krajiny

Pfimé uplatnéni vystupt z feseni jednotlivych
problematik pii tvorbé zakontl, nafizeni vlady nebo
resortnich vyhlasek

Poradenska ¢innost pro oblasti znecistovani
ovzdusi, BAT-technik, zpracovani BRO, zlepseni
zemé&délské Cinnosti v kulturni krajiné
Autorizovana méteni emisi plynd a pachu
(osvédceni)

Pracovnici odboru jsou Odborné Zpusobilou

Osobou ( OZO0) v ramci zakona o integrované
prevenci (IPPC)

Pracovnici odboru / Division staff

veazt

Proposals and verification of new technologies
applying in agriculture the element of
nanotechnologies as well technologies suitable
for sustainable husbandry in landscape

Verification of methods serving to an utilization

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 originated in process of
formation laws, decrees of government or
departmental ordinances

Advisory activity for the spheres of air pollution,
Best Available Technique (BAT), BRO processing
and improvement of agricultural activity in cultural
landscape

Authorized measurement of gas and odour
emissions (certficate)

Employees of division are ,,Competent person (CP)
within the Act on integrated prevention (IPPC)

Zdenek Cejka

zdenek.cejka@vuzt.cz

Ing. Miroslav Ceipiva

miroslav.cespiva@vuzt.cz

Ing. Martin Dédina, Ph.D.

martin.dedina@vuzt.cz

Zuzana Funkova

Ing. Antonin Jelinek, CSc.

antonin.jelinek@vuzt.cz

Ing. Maria Kollarova, Ph.D.

maria.kollarova@vuzt.cz

Mgr. Karolina MareSova

karolina.maresova@vuzt.cz

Ing. Barbora Petrackova

barbora.petrackova@vuzt.cz

Ing. Petr Pliva, CSc.

petr.pliva@vuzt.cz

Ing. Amitava Roy

amitava.roy@vuzt.cz

Be. Gabriela Sediveova

gabriela.sedivcova@vuzt.cz

Dana Tomanova

dana.tomanova@vuzt.cz

Ing. Petra Zabloudilova

petra.zabloudilova@vuzt.cz

Odbor vnéjsich a vnitinich sluzeb
Division of External and Internal Services
Mgr. Vojtéch Smejkal

Tel.: +420233 022 490

e-mail: vojtech.smejkal@vuzt.cz

Napli ¢innosti

Ekonomické a provozni sluzby
Personalni agenda

Dokumentarni a piekladatelské sluzby, knihovna,
informace

Reprografické sluzby
Edi¢ni ¢innost Ustavu
Sprava pocitacové sité a informaci

Zpracovani elektronickych statistickych vykaza
védy a vyzkumu— CEZ, RIV
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Scope of activity

Economic and internal services
Personal agenda

Documentary and translation services, library,
information

Reprographic services
Editorial work of institute
Administration of computer network and information

Processing of electronic statistical statements of
science and research— CEZ, RIV



Pracovnici odboru / Division staff

Ing. Jiti Bradna

FrantiSek Bukvicka

Libuse Funkova

libuse.funkova@vuzt.cz

Jana Hejnicova

jana.hejnicova@vuzt.cz

Ing. Josef Hlinka

josef.hlinka@vuzt.cz

Jan Kara jan.kara@vuzt.cz

Hana Kuthanova hana.kuthanova@vuzt.cz
Alena Novakova alena.novakova@vuzt.cz
Lubos Pospisil

Zdena Pfindova

zdena.prindova@vuzt.cz

Mgr. Vojtéch Smejkal

vojtech.smejkal@vuzt.cz

Ing. Oldfich Spisar, CSc.

Ing. Tomas Sturc

tomas.sturc@vuzt.cz

Maria Vanova

maria.vanova@vuzt.cz

Jaroslav Vesely

Hlavni ¢innost

Main activity

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

Utasti v mezinarodnich a narodnich centrech
vyzkumu a vyvoje

Védecké, odborné a pedagogické spoluprace
Ovéfovani a pienosu vysledktl vyzkumu a vyvoje
do praxe, poradenské ¢innosti a zavadéni novych
technologii

Expertni ¢innosti v oblasti technické a technologické
pravni ochrany

V roce 2008 hlavni ¢innost pedstavovala feseni nasleduji-
cich vyzkumnych ukolt.
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Subjects of main activity are basic and applied research
and development in the spheres of agricultural enginee-
ring, technology, energy industry and building and also in
boundary science disciplines of animated and lifeless na-
ture, which are relating to these branches. It means especi-
ally agricultural, technical, economic and environmental
sciences. Research and development are also aimed at so-
lution of problems in agriculture, rural areas and municipal
sphere including.

Participation in international and national centres
of research and development

Scientific, professional and pedagogic cooperation

Verification and transfer of research and
development results into practice, advisory activities
and implementation of new technologies

Expert activity in the field of technical and
technological legal protection

In 2008 the main activity of institute represented solutions
of the following research projects.



veazt

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

Ident.kod NAZV
Ident.code NAZV

Nazev projektu
Title of project

Regitel
Author

1G46038

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

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

Ing. O. Syrovy, CSc.
Ing. J. Skalicky, CSc.

1G46086

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

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

Ing. A. Machélek, CSc.

1G57004

Komplexni metodické zabezpeceni udrzby trvalych travnich
porostt pro zlepSeni ekologické stability v zemédélské krajin€ se
zaméfenim na oblasti se specifickymi podminkami (NPV)
Complex methodology providing the perennial grassland
maintenance to improve ecological stability in agricultural
landscape focused to regions with specific conditions

Ing. P. Pliva, CSc.

1G57042

Péce o ptidu v podminkach se zvySenymi naroky na ochranu
zivotniho prostiedi (NPV)

Care for land under conditions with increased demand for
environment protection

prof. Ing. J. Hula, CSc.

1G58053

Vyzkum uvziti separované hovézi kejdy jako plastického
organického steliva ve stajovych prostorach pro skot pii
biotechnologické optimalizaci podminek ,,welfare" (NPV)
Research in utilization of separated cattle slurry as a plastic
organic litter in stables for cattle at bio-technological optimization
of welfare conditions

Ing. A. Jelinek, CSc.

1G58055

Obhospodatovani travnich porostil a idrzba krajiny v podminkach
svazitych chranénych krajinnych oblasti a horskych oblasti LFA
Management of grassland and landscape maintenance under
conditions of sloping protected landscape regions and mountain
regions LFA

Ing. Z. Pastorek, CSc.

QG60083

Konkurenceschopnost bioenergetickych produktt
Competitiveness of bioenergy products

Ing. J. Soucek, Ph.D.

QG60093

Hospodafeni na pudé¢ v horskych a podhorskych oblastech se
zietelem na trvalé travni porosty

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

Ing. D. Andert, CSc.

QH72134

Vyzkum zakladnich environmentalnich aspektl v chovech
hospodarskych zvirat z hlediska sklenikovych plynti, pachu, prachu
a hluku, podporujicich welfare zvifat a tvorbu BAT

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

Ing. A. Jelinek, CSc.

QH&1200

Optimalizace vodniho rezimu v krajing a zvySeni reten¢ni
schopnosti krajiny uplatnénim kompostd z biologicky
rozlozitelnych odpadl na orné piidé 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

Ing. P. Pliva, CSc.
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QHS82283

Vyzkum interakce mezi vodou, ptidou a prostiedim z hlediska
hospodateni se statkovymi hnojivy v trvale udrzitelném
zemédglstvi (nositel VURV, v.v.i.)

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

doc. Ing. J. Vegricht, CSc.

QHS82191

Optimalizace davkovani a zapraveni organické hmoty do pudy

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

Ing. P. Kovaricek, CSc.

QH&81195

Nové technologické systémy pro hospodarné vyuziti bioplynu

New technological systems for effective utilization of biogas

Ing. J. Kara, CSc.

Vyzkumny zamér MZe / Research project of the Ministry of Agriculture

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

Ident.kéd MZe Nizev projektu Regitel
Ident. code MZE Title of project Author
VZ Vyzkum novych poznatkd védniho oboru zeméd¢lské technologie a
MZE0002703101 | technika a aplikace inovaci oboru do zem&délstvi Ceské republiky

Ing. Z. Pastorek,CSc.

Vyzkumny projekt MSMT / Research project of the MEEMT

Non-food utilization of biomass

Ident.kod MSMT | Nazev projektu Regitel
Ident.code Title of project Author
2B06131 Nepotravinaiské vyuziti biomasy(nositel-koordinator VUKOZ)

Ing. P. Hutla, CSc.

2B08058

Efektivni vyuziti energetickych rostlin pro rekultivaci a asanaci

devastovanych oblasti (nositel UEB AVCR, v.v.i.) Ing. J. Kéra, CSc.
Utilization of energy plants for phytoremediation
Vyzkumny projekt MZP / Research project of the MZP
Ident.k6d MZP Nazev projektu Regitel
Ident. code Title of project Author
SP/3g1/180/07 Vyvoj kompozitniho fytopaliva na bazi energetickych rostlin

Development of composite energy crops — based phytofuel

Ing. D. Andert, CSc.

Mezinarodni zakazky / International contracts

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

CEC European Biogas Initiative to improve the yield of agricultural biogas Ing. Z. Pastorek, CSc.
plants Ing. J. Kéra, CSc.
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Technické zabezpeceni zemédélské vyroby
Vyzkum vyuziti obnovy a ekonomika
zemédélskych technologickych systémii

1. Dodavky techniky do zemédélstvi

V poslednich 2 az 3 letech dochazi vyznamnému zlepsSeni
dodavek novych stroji do zemédélstvi a tedy i ke zméné
struktury strojového parku v zeme&dé&lstvi. Investice do tech-
niky se orientuji pfedevsim na vykonné traktory a sklizeci
mlaticky. Vyvoj dodavek téchto stroji od roku 1995 je zna-
zornénnaobr. 1.1a1.2.

veazt

Technical provision of agricultural production
Research work dealing with utilization, renewal
and economy of technological systems in
agriculture

1. Supply of technical means into agriculture

Over the last 2 - 3 years it was recorded a significant
improvement in new machinery supplies into agriculture,
which leads to a change of agricultural machine fleet
structure. The investments in machinery are aimed above
all at heavy-duty tractors and combine harvesters. The
development of above mentioned machines supply since
1995 is illustrated on fig. 1.1 and 1.2.
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Obr.1.1 Vyvoj dodavek traktorii do zemédelstvi
Fig.1.1 Development of tractors supply in agriculture
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Obr. 1.2 Vyvoj dodavek sklizecich mlaticek do zemédelstvi
Fig. 1.2 Development of combine harvesters supply in agriculture
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Za obdobi od roku 2000 dochézi rovnéz ke zméné struk-
tury traktorového parku. Nakup novych stroji se orientuje
na vyssi vykonové tfidy (nad 60 kW). Vyvoj struktury trak-
torového parku je zndzornén na obr. 1.3.

In the period since 2000 it has been also recorded a chan-
ge of tractor fleet structure. Purchase of new machinery is
aimed at higher performance classes (over 60 kW). Deve-
lopment of tractor fleet structure is illustrated on fig. 1.3.
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c ey
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30000 - /, y
20000
10000
0
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Obr. 1.3 Vyvoj struktury traktorového parku
Fig. 1.3 Development of tractor fleet structure

V roce 2007 byl ve VUZT v.v.i. zpracovan navrh zmény
struktury dat pro statistické Setfeni. Cesky statisticky urad
navrh akceptoval a podle tohoto navrhu realizoval ,,Struk-
turalni Setfeni ZEM 2007, Vysledky byly zpracovany k 30.
9.2007 a jsou publikovany v publikaci CSU 2126-08 ,,Struk-
turalni vysledky za zemédélstvi v roce 2007,

Z vysledku sledovani 1ze rovnéz vyhodnotit strukturu
traktorového parku a tendence obnovy traktorového par-
ku. Vysledky jsou uvedeny v grafu na obr. 1.4. Z grafu je
ziejmé, Ze investice v poslednich 10 letech v oblasti trakto-
rového parku plynou predev§im do vyssich vykonovych
tiid.

Ze sledovani rovnéz vyplyva dosti vyrazny rozdil
v potfebé stroju v zavislosti na obhospodatované vymére.
U pravnickych osob (primérna vyméra 844 ha z.p.) ptipa-
da 14,3 traktortina 1000 ha z.p., u fyzickych osob (pramér-
na vymeéra 28 ha z.p.) je to 46,7 traktord na 1000 ha z.p.
V grafuna obr. 1.5 jsou tyto rozdily v potiebé stroji uvede-
ny v ¢lenéni podle vykonovych tfid. Podobné rozdily se
nechaji vysledovat i u pfipojnych mechanizacnich prostied-
ki. Vybrané udaje vymery na specifikovanou jednotku jsou
uvedeny v tabulce 1.

Z téchto rozborl se da usuzovat, ze potfeba stroji
v podnicich fyzickych osob je tedy z diivodti velikosti téch-
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In 2007 there was elaborated in the RIAE p.r.i. a proposal
concerning a change of data structure for the purpose of
statistical investigation. The Czech Statistical Office ac-
cepted this proposal and according to it realized ,,Structu-
ral investigation ZEM 2007, The results was worked up to
the deadline 30.9. 2007 and are published in issue CSU
(Czech Statistical Office) 2126-08 ,,Structural results in agri-
culture in 2007,

From the results of monitoring it is also possible to asse-
ss the tractor fleet structure and trends in tractor fleet rene-
wal. The results are shown in graph on fig. 1.4, from which
is evident, that the investments into the tractor fleet in the
last 10 years are destined mainly for the higher performan-
ce classes.

It results as well from the monitoring the outstanding
difference in necessity of machinery dependent on mana-
ged land area. In case of legal persons (average land area
844 ha agricultural land) it falls 14,3 tractors on 1000 ha
agricultural land, at natural persons (average land area 28
ha agricultural land) the number is 46,7 tractors on 1000 ha
agricultural land. These differences in necessity of machi-
nery structured according to performance classes are men-
tioned in graph on fig. 1.5. The similar differences can be
also traced at attached mechanization means. The selected
data related to land area on specified unit are shown in
tab. 1.



veazt

to podniki vyrazn€ vyssi neZ u pravnickych osob a rovnéz From these analyses it is possible to presume, that the
Ize usuzovat, ze jejich vyuZiti je tedy v podnicich fyzickych necessity of machines in enterprises owned by natural per-
osob vyrazné nizsi. NiZ8i vyuziti traktorti se miiZe negativ- sons is, owing to the size of these enterprises, considerab-
n¢ projevit ve vyssich provoznich nakladech stroji a sou- ly higher, than in case of enterprises owned by legal per-
prav. sons. It is possible to state as well, that machines utilizati-

on is considerably lower in enterprises owned by natural
persons. This lower utilization of tractors can have a nega-
tive effect in higher operational costs of machines and sets.
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Obr. 1.4 Struktura traktorového parku v roce 2007 a podil strojit ve stari do 10 let
Fig. 1.4 Structure of tractor fleet in 2007 and share of machines up to 10 years in operation
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Obr. 1.5 Merné pocty traktorii (ks na 1000 ha obhospodarované z.p.)
Fig. 1.5 Specific number of tractors (number on 1000 ha managed agricultural land)
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Tab. 1 Vyméra obhospodarované z.p. na specifikovanou jednotku
Tab. 1 Managed agricultural land area on specified unit

Nazev Vyméra z.p. na specifikovanou jednotku
specifikované jednotky Agricultural land area on specified unit
Name of Jednotka | Pravnické osoby | Fyzické osoby
specified unit Unit Legal persons | Natural persons
a 1 4 5 6
Pluhy pocet radlic ha.radl”
Ploughs number of shares ha.share™ 77,3 15,1
Kypfti¢e a kombinatory pracovni zabér (m)
Tillers and combinators working width (m) ha.m’ 80,0 22.8
Rotacni zaci stroje pracovni zabér (m)
Rotating mowers working width (m) ha.m™ 1454 32,0
Seci stroje pracovni zabér (m)
Sowing machines working width (m) ha.m’ 113,5 223
Rozmetadla tuhych mineralnich hnojiv | uzite¢na hmotnost (t)
Spreaders of solid mineral fertilizers payload (t) ha.t' 2449 65,9
Rozmetadla hnoje a kompostu uzite¢na hmotnost (t)
Manure and compost spreaders payload (t) ha.t" 77,5 27,8
2. Odborné poradenstvi 2. Professional consultancy

Vzhledem k tomu, Ze soucasti feSeni této etapy vyzkum-
ného zaméru byly i nové metody v technickém a technolo-
gickém poradenstvi — internetové poradenstvi a expertni
systémy, pro komplexnost feSeni dané problematiky zatazu-
jeme proto body 2. Odborné poradenstvi a 3. Internetové
expertni systémy do tohoto pfispévku. V samostatné kapi-
tole PORADENSTVI pak bude uveden piehled piisluinych
webovych stranek VUZT, v.v.i.

V roce 2008 bylo cile vypracovani internetové metodiky
pro podporu rozhodovacich procest v oblasti vyuziti a
obnovy stroju, technologie a ekonomiky péstovani plodin,
technologie a ekonomiky vyuzivani péstované a odpadni
biomasy. Internetové poradenstvi ma tyto hlavni Casti:

a) Investi¢ni a provozni ndklady zemédélskych stroji

Normativy jsou zpracovany pro cca 170 typd stroju. Pti-
klad pro zaci stroje ptipojné je uveden v tabulce 2.1. Pro
uzivatele jsou pfistupné na webové strance fesitele v rubrice

PORADENSTVI na adrese:

http://www.vuzt.cz/?menuid=592

b) Provozni ndklady strojnich souprav
Ptiklad provozné-ekonomickych ukazatelti pro doporuce-
né soupravy ,,Seceni picnin na orné pudé“ jsou uvedeny
v tabulce 2.2.

Kompletni soubor normativi provoznich udajt a nakladta
doporucenych strojnich souprav je pro uzivatele pfistupny

na webové strance feSitele v rubrice Poradenstvi, adresa:

http://www.vuzt.cz/?menuid=205
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With regard to the fact, that the integral part of solution
of this research intention stage has been also new method
in technical and technological consultancy — internet con-
sultancy and expert systems, we include therefore, with
the view of complexity of given problems solution, the
point 2. Professional consultancy and 3. Internet expert
systems into this contribution. In the separate section
CONSULTANCY will be mentioned an overview of rele-
vant websites RIAE, p.r.i.

In 2008 it was an objective the elaboration of internet
methodology for support of decision-making processes in
the sphere of utilization and renewal of machinery, tech-
nology and economy of crop growing, technology and
economy of grown and waste biomass utilization. Internet
consultancy can be divided into the following main parts:

a) Investment and operational costs of agricultural
machines

The standard values are processed for about 170 machi-

ne types. The example related to the attached mowing

machines is mentioned in table 2.1. There are available for

users on the solver website in column CONSULTANCY:

http://www.vuzt.cz/?menuid=592

b) Operational costs of machine sets
The example of operational and economic indicators for
the recommended sets ,,Forage crops mowing on arable
land ““ is shown in the table 2.2.

The complete set of standard values of operational data
and costs of recommended machine sets is accessible for

users on solver website in column Consultancy:

http://www.vuzt.cz/?menuid=205
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Tab. 2.2 Seceni picnin na orné pide
Tab. 2.2 Forage crops mowing on arable land

Spotieba Néklady (K&.h™) Néklady (K&.ha™)
Vykonnost| paliva Costs (CZK.h™") Costs (CZK.h™
Perfomance| Fuel -
Sousp(;ava ssgpi?;ln variabilni| fixni |celkem |variabilni| fixni |celkem
(hah™) (Lha) variable |fixed | total |variable |fixed | total
a. .ha
Traktor 4x4, 40 kKW
Tractor 4x4, 40 kW 1,1 6,2 512 | 195 | 707 | 466 | 177 | 643
Rotacni Zaci stroj-zab.1,65 m
Rotating mower work. width 1,65 m
Traktor 4x4, 50 kW
Tractor 4x4, 50 kW 1.6 6.2 681 | 275 | 956 | 426 | 172 | 598
Rotacni Zaci stroj - zab. 2,5 m
Rotating mower working width 2,5 m|
Traktor 4x4, 75 kW
Tractor 4xd, 75 kW 24 6.0 953 | 415 | 1368 | 397 | 173 | 570
Rotacni Zaci stroj - zab. 3,9 m
Rotating mower working width 3,9 m|
Traktor 4x4, 125 kW
Jractor ‘L’g‘l; 01625 . 45 60 | 1745 | 690 | 2435 | 384 | 152 | 536
Mowing combination — 8 m

¢) Katalog zemédéiské techniky

Uvadi prehled zemédélské techniky na trhu, jeji zdkladni
technicko-ekonomicka data a vazbu na vyrobce/dovozce a
prodejce. Pro uzivatele je katalog pfistupny na adrese:

http://www.vuzt.cz/index.php? 1=1&menuid=467

d) Technologické postupy péstovdni plodin

Technologické postupy péstovani obsahuji ¢asovy sled
technologickych operaci, jejich opakovatelnost a dale spe-
cifikaci materialovych vstupti a produkce. Jsou zpracova-
ny pro vétSinu béznych zemédélskych plodin v ¢lenéni
podle 3 vyrobnich oblasti:

- kukufi¢na a fepatska (27 plodin)
- bramborarska (24 plodin)
- bramborafsko-ovesna a horska (19 plodin)

Priklad vystupni informace je uveden v tabulce 2.3.

Normativy jsou pro uZivatele pfistupné na webové stran-
cefesitele v rubrice PORADENSTVI na adrese

http://www.vuzt.cz/?menuid=324

e) Ekonomika péstovani plodin

Obsahuje podrobnéjsi specifikaci nakladt na péstovani
plodiny a vyhodnoceni jejich produkce. Déle uvadi fadu
mérnych ukazateld pro vyhodnoceni vysledné ekonomiky
plodiny bez dotaci i s vyuzitim dotaci.
Normativy jsou zpracovany pro stejné druhy plodin jako
technologické postupy a rovniz v ¢lenini podle 3 vyrob-
nich oblasti. Pfiklad je uveden v tabulce 2.4.
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¢) Check-list of agriculture technology

It gives an overview of agricultural technology on the
market, its basic technical and economic data a information
about manufacturers/importers and dealers. This check-list
is available for users on the website

http://www.vuzt.cz/index.php? 1=1&menuid=467

d) Technological procedures in crop growing

These technological procedures include time sequence
of technological operations, their repeatability and in addi-
tion the specification of material inputs and production.
There are elaborated for large part of common agricultural
crops and divided into the 3 production regions:
- maize-growing and sugar beet-growing (27 crops)
- potato-growing 24 crops)
- potato and oats-growing and mountain (19 crops)

The example of target information is shown in the table 2.3.

The standard values are accessible for users on solver
website in column CONSULTANCY:

http://www.vuzt.cz/?menuid=324

e) Economy of crop growing

It includes more detailed cost specification for a crop
growing and assessment of its production. Furthermore,
there are mentioned some specific indicators for evaluation
of total economic data of a particular crop without subsidi-
es and also with subsidies. The standard values are elabo-
rated for the same kinds of crops as in case of technologi-
cal procedures and there are also divided into the 3 produ-
ction regions. The example is shown in the table 2.4.
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Tab. 2.4 Ekonomika péstovani plodiny - jec¢men jarni
Tab. 2.4 Economy of crop growing - spring barley

Normativ / vyrobni oblast
Ukazatel Jednotka Normative / production region
Indicator Unit K+R B BO +H
M + SB P PO+M
Materialové naklady celkem K&.ha'
Material costs in total CZK.ha' 6976 6736 6360
Mechanizované prace K&.ha'
Mechanized work CZK ha™ 7073 7043 7029
Spotfeba paliva Lha' 673 68,9 69,5
Fuel consumption
Potieba prace -1
>
E @ Work need h.ha 4,5 5,5 6,2
= O N Y P
<O Variabilni naklady celkem K¢.ha
Z Variable costs in total CZK. ha 14049 13779 13389
Fixni naklady Ké&ha'
Fixed costs CZK.ha' 3500 3500 3500
< -1
Niklady celkem (variabilni + fixni) C‘;‘;‘{hﬁa_l 17549 17279 16889
. . |
Costs in total (variable+fixed) Clé%t o 3510 4114 4444
Hlavni produkt — vynos 1
Main product - yield tha >0 4.2 3.8
- jednotkova cena Ke.t!
2 .5 - unit price CZK.t’l1 4729 4729 4729
=5 Celkova hodnota hlavniho produktu K¢.ha
5 2 p
"'é '§ Total value of main product CZK. ha’ 23645 19862 17970
~E Finan¢ni hodnota vedlej$iho produktu (slama) Ké&.ha' 720 600 552
Financial value of by product (straw) CZK.ha'
Hodnota produkce celkem Ké&.ha'
Production value in total CZK.ha' 24365 20462 18522
Hruby vynos (pfispévek na thradu) Kéha'!
N 2 Gross yield (contribution for payment) CZK ha' 10316 6683 >133
el = : ‘ X -1
= » (Zisk (+), Ztrata (-) K¢.ha
S
23 2 5 |Profit ()., Loss (-) czKha!| 6816 | 31828 1633
S 3 § 5 |Rentabilita % 38,84 18,42 9,67
2 g “ |Profitability ’ ’ ’
HoR Vy g prah pro nulovou rentabilitu ;
3| ynosovy pran p 1
Yield threshold for zero profitability tha 3,60 3,53 3,46
- Dotace 2007 (SAPS + TOP UP) K&.ha'
2, |Subsidies 2007 (SAPS + TOP UP) czkha' | PV 4547 4547
S .E Hruby vynos (pfispévek na thradu) K&.ha
bl FU . . .
§ _5 % Gross yield (contribution for payment) CZK ha' 14863 11230 9680
S E5  (Zisk (+), Ztrata (-) K&.ha
E: E‘fo; Profit (+), Loss (-) CZK ha' 11363 7730 6180
‘& 2 “ |Rentabilita o
g & Profitability % 64,75 44,74 36,59
% H Vynosovy prah pro nulovou rentabilitu ¢ ha'! 267 261 253
Yield threshold for zero profitability ' ’ ’ ’
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3. Internetové expertni systémy

Internetové expertni systémy piedstavuji jednu
z modernich metod odborného poradenstvi. Jsou zaméte-
ny na tyto hlavni oblasti:

a) Vypocet provoznich ndkladi stroji

Uzivatel ma pies internet pfistup k databazi stroju a s
vyuzitim modelovaciho programu si mize zadat vypocet
provoznich nékladu stroje pro jeho lokalni podminky. Uzi-
vatel si mize z této databaze vybrat stroj a upravit jeho
vstupni data pro provedeni vypoctu. Mize vSak zadat i
zcela novy stroj, ktery dosud v databazi neni, a po doplné-
ni vstupnich dat provést vypocet provoznich nakladd. Ex-
pertni systém je uzivatelim k dispozici na webové strance
fesitele projektu v rubrice ,, EXPERTNI SYSTEMY“ na ad-
rese:

http://212.71.135.254/vuzt/zvoltyp.htm?menuid=141

b) Technologie a ekonomika plodin

V tvodu expertniho systému jsou uzivatelim predloze-
ny vysledky databazového modelovaciho programu AG-
ROTEKIS a jsou zobrazeny na prvni vystupni relaci ,,Na-
klady technologickych operaci®. Uzivatel mtize do této prvni
vystupni relace v Sirokém rozsahu (do kazdé technologic-
ké operace) vstupovat a prizplisobit si vysledky ziskané
z databaze modelovaciho programu AGROTEKIS svym lo-
kalnim podminkam p&stovani vybrané plodiny. Ptiklad vy-
stupni relace je uveden v tabulce 3.1. Na zékladé téchto
pfevzatych, pfipadné¢ uzivatelem upravenych vstupnich
udaju jsou pak vypoéteny ekonomické ukazatele — viz ta-
bulka 3.2

¢) Ekonomické hodnoceni technologii pro zpracovdni
a vyuziti zbytkové a odpadni biomasy

Uzivatel v postupnych krocich zadava vstupni udaje
vypoctu podle obecnych doporuceni nabizenych interne-
tovou aplikaci a podle lokalnich potfeb a podminek uZiva-
tele. Dialog s uzivatelem se 1i$i podle specifik kazdé tech-
nologie, ale zjednodusené jej 1ze rozdélit do ¢tyt zakladnich
krokd:

- druh a vlastnosti biomasy,
- slozeni technologické linky,
- vyuziti produkti,

- financovani investice.

Vysledkem jsou vedle vy$e zminénych udajt (zpracova-
vané druhy biomasy, sloZeni linky, vyuziti produkce) kom-
pletni ekonomické udaje linky (kompostarny, bioplynové
stanice, briketovaci ¢i peletizaéni linky), které jsou vypoc-
teny z dat obsazenych v databazich a udaji od uzivatel
pomoci vzorct obsazenych v programu. Piiklad vystupni
relace je uveden v tabulce 3.3

vazt
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3. Internet expert systems

Internet expert systems represent one of the modern me-
thods of professional consultancy. There are aimed at the-
se main areas:

a) Calculation of machine operational costs
An user has an access into machine database by means

of internet and with use of model programme he can order
a calculation of machine operational costs for its local con-
ditions. The user can select from this database a machine
and amend its input data for calculation. However, he can
also order a new machine, which isn’t in database so far
and after input data completion, make a calculation of ope-
rational costs. The users have the expert system available
on the website of project solver in column ,,EXPERT
SYSTEMS

http://212.71.135.254/vuzt/zvoltyp.htm?menuid=141

b) Technology and economy of crops
In introduction of expert system there are presented to
the users the results of database model programme AGRO-
TEKIS and there are illustrated in the first output relation
,, Costs of technological operations®. The user can enter
into this first output relation in wide scope (in every tech-
nological operation) and adapt the results obtained from
database model programme AGROTEKIS to his local con-
ditions of selected crop growing.

Example of output relation is shown in the table 3.1. On
the basis of these assumed or by user adapted input data
there are calculated the economic indicators — see table 3.2

¢) Economic evaluation of technologies for processing
and utilization of residual and waste biomass
The user gives step by step the input data of calculation

according to general recommendation offered by internet
application, and then also according to local needs and
user conditions. Dialogue with a user differs according to
specification of every technology, but in a simplified way it
is possible to divide it into four basic steps:

- kind and properties of a biomass,

- composition of technological line,

- product utilization,

- financing of investments

The results are, besides of above mentioned data (pro-

cessed kinds of biomass, line composition, utilization of
production), completely economic data of line (composting
plant, biogas plant, briquetting or pelletizing lines), which
are calculated from data included in databases and data
obtained from users by means of formulas contained in
programme. The example of output relation is mentioned in
the table 3.3



€8 TPSPT [SHSShL oL [rS'F | sLeoseL » WAY[RD BUIPO[d|
07§ ozs  |ozs [o's [sTi0 20018} QUAAY 0 0 0 X1 wejrwpod MuAs0JIe) BYIWPOd-007]
MY 661-071 Alopfen 2A0[0Y
L <L or [c0 [so'o| 70T peuradepis Asaspuiyeil 0 0 0 o I RS T aaE RO
MY 661-071 L1011 340[0
b8y [8°8F (909 [9°v 9570 ASH IORAOUIAS| 7L 00€ 1¢ | puwny eureps 1w uawiag| Xg'0 AWIB[S-BUSS WIS "AOUIAS TUBAOSIT-091
MY 66-08 tXt A101EN 24010
11 S11 |¢z [T°0 [cof0| 10T peuroadepis Asapuiier] 0 0 0 xg|  lowy yofaowfqoorewr earidoq-0s 1
M 661-07 1 A10p{en 240[0
€561 €561  [€S6T|ST (€570 AN 00T PBU AXQURW PAZINS| §$HOET | 6TLF 15 | Apomaopers jwel uawar| X1 (2117 2WOIY) UNIIQO USZIS-0F 1
Por9 0§ [o€T [¢  [czio| 9USRARTHUSALA QRAONLRSOd|  piorp v89 | 190 aananN| X1l Apoa'p "2 ey 00€ op-nisod ‘SOId-SE T
MY 65-0§ +x+ L1072 240[0
S6L 0€T 0¢7 [t [cz'0| 2uspapu+-pusaAnd aQeaoNIIsOd of Tl 1§ oI sziedungl x1  Apoap A By 00§ op-isod '$OId-0€ T
M 65-0§ $XT LI0p{en 2A0]0
86095 [o€z  Josz [t [co| suseapu+susasnidagesoNimsod| giefoce | LT |3YSTTO 10018%e5|  X1| APOAP 24 B/ 00€ Op-11s0d 'SOId-0Z 1
MY 65-0§ tXt A101EN 24010
Crir [svT [8vT [8°1 620 [sRapu+sand afougwud wzod (976 L9T6 | 1170 AV X Yeu ep A BYAT0 Op HINL OUH-0T1
MY 6T11-00T PXF A101eD 3A0[07
€L17 |90t [o0t [s'¢ [1gf0| W o peU3lonsIoas mpzIaAMN| Lo/ 00€6 | 161°0 el wewpafoasO| X1 4pud aueAcoRIdZ OP 1335 -001
MY 66-08 +X+ L101yen 240[0
9L 8€L  [8€L [¢'8 [¢zf0| W 9 PRUIRQEZ - AIOJRUIQUIOY 0 0 0 X1 Kioreuiquioy-Apnd eaeidiid-06
MY 007 Pet Aiop{en 340[03]
Crir sy [8vT [8°1 620 [s2apu+sand afourwidwzod 976 L9T6 | 1170 AV XI| Yeue P A ey 7°0 op HNL [ouH-0g
MY 611-001 +Xf A1op{en 240[0Y
0€€T 0€€1  [oggTfer  [1Lf0 | "UBNSNOQO QUDNPEIWPAS AYn|d 0 0 0 XT ©q10 TUP2AS-09
MY 661-071 A1o1{en 240[0
$6°0001 [s6°sz¢ [eL1glpz  [1of1 | Seaet+saand dlouy eppelamizoy| /9 0s1 10€ foay ASAUDXST O “WE'p A BYA 0f 20Uy JPWZ0Y-0§
MY 661-071 AI0X{EN 9A0[0
0'7061 [8¥T  [8¥T [8°T |67 0 [sRApU+sRANd Atfougwd WZOY|  9°psoT €L78 | 3T0 | 110 1S M+60°0 sojowry|  X[|‘[yeu e'dop ‘A vyA 7°0 0p HINL [OUH-0¢]
Y 61T-001 #X+ A101{ED 2A0[0
LL6T oL [LoL [T's [1Lto [sRapU+spand AlonwuduZOd| L7 se9 | 1z Ajeqw quuaf deuade [ X1°0|NPEPen € “idop "9 BUAZ 0P FURUdeA-01
Y 61T-001 #Xt A10){en 240[0Y
* * 'Y/ |BU/Y .
Waxe %«E«Z_a aodsl-oeig ApePEN O [ASz0TN O
Apepyeu
TupIqeLe A aorrado rugisifez ayomydaL Adnisa a0[RLI)RIN aoerado AazeN - O[sID)

(1s0]q0 1uqoALa Y

Y + ) 1l uowa! - 1on49do yolyor3ojouysay ApppypN [°€ QU]

28



€8 1t8r1[ct St ZoL  er CLEO”EL] 18103 ur doxd
0TS 0TS PTS [o's §T'0 SRR o 0 0 x| sy@nord ajqqmis ds1p Aq Furydnoyd 2]qqm$-007
MY 661-071 SI0J0B [32U M|
zL 7L os |0 €0°0 | 10T J240 SId[leN-HuSs Sunjnjoesll ¢ 0 0 %' podsuen [LIRRI SWNJOA WIPN-0LT
M 661-071 SIO}OB [N
B'+3t RSt (009 |0k S0 sie[eq 3W[OY (7L 00€ 1€ AMBIS Buipaa] Aspreq Buuds| Xg(| MBIS PUE ARY JO S19[Bq BUI[[QF AQ FuUIssald-091
MY 66708 P SI0J0B [S2UM]
STI €11 [€T [T0 €0°0 | 3011340 SIajlex-Tuas Suh[n foerl o 0 0 xXg Jodsuen [eU2)BW SWNJOA [[BWS-0ST
M 661-071 SI0JORL [33U M|
€s61  Jes61  |esollST €50 MY 007 240 SRISATRY AUIQWOD SHOET | 6TLF s Aspreq uews suuds| X[ (241 noTPLA) JsaATeY S[BAIR D-OF |
P09 j0ET |0ST [T 770 | SIRARICS pajunoOW pue pI|Ten ORBIL +0TF | +89 190 geapinN| x| wodsuen Jejea Toul Y] 00€ o) dn Surieids aogpms -5¢€]
M 65-0§ Pt SI0108 [S2T ]
_mmh sz sz [T 70 | SieAwids pajunowr pue pa[ien Jopelll gog | 9crr | 150 DF sz edwng  x7|  podsuen myea Tout ey o0¢ o) dn SurAeids 20gxmS -OET
MY 650§ PX SI0J0B [
[B6'09s Josz  jogz |t 770 | SeAwids pajunous puE pajlen 1018l I] g 6'06€ | 1LFT  PASTTO) lojedag| x| Hodsuen Jejea oul BY/ O0E O} dn ButAeids aderms -071
MY 650§ FXf SIOORY [ AN
LPLIT BFT 8P BT 67°0  [RIIeD-Twes+Ia[len sIapealds BzNad] (‘976 | L9T6 | 1T°0 RpRd[ES WHOWWY Wo[e)  X[|3WPeo] pue ‘GsUER Jout B/} £°0 O} AN UONEZNIHa) HINL -011
MY 611-001 $X{ SI0}ORY (S
€LIT  joOF  |oOF [s€ 1€°0 | W9 IBA0 SSWUDTW SWMOS [BSBAIBLY ;97T | 00€6 | 161°0 paas Aspieq supdg) X1 Tios paredaud ojm Suramos -001
MY 66708 P SI0JOB [3UM
8L _mm. RcL T8 770 W9 P - sIojeuiquo) g 0 0 X1 UONEAN[MD PRWQWO) -06
MY 00T 1240 SIOJORT [T
Lveit fgFT R 871 67’0 | =lren-twas+mren mpraids Rz 976 | LoT6 | 11°0 Rjpdies wnitowwy wnd[e) x| Suipeo] pue dswexn) ‘puf eyl £'o 0} dn uoneZ[RR] HNL-08
MY 61T-001 #X# s10}oeq [0 4
0SET  JoseT  Jos€Tfel 1L sareqs . ia sygsnojd suing o 0 0 X1 3wyanold wupIIN -09
M 661-071 SI0JOB [32UM|
$6'0001 [S6°STE [EL1TIT (971 | Ielren-Twas-w[re siepeasds amuely] ¢/ 081 10¢ amuetw preAUNE] X¢1°0)  3urpeo] pue Modsuen o eyj Of Swpeaids amuey -0¢
M 661-071 SI0JORL [3UM|
0°T061 [BFT  |8FT [B'1 670 [RITeR-Twes~Ia[len spealds BNl o%co1 | €72 | 17°0 |11°0 1P mnisseod = 600 S0Jouly]  X[| BuIpEO] piE SIRI) “oul BiY] 70 0] dn UONRZINB] HINL -0€
MY 611-001 #X§ SI0}OBY [33Y A
L°L61  |LoL  lLoL [T'S 1.0 [elen-TuesIa[en siepealds Rz /7] $€9 1T auojsaw| aulg X1°Q) Fuipeo] pue Jodsuen “[ow eyA 7 o} dn SurwiT-01
MY 611-001 #X¢ SI0}0RY [
* * p *
. leqszofiZ2| W1 | Bwd o eynizo PUVAZO| BUNA s amg
T 51500 ot wind | jadu; s150 EN) Am ich
spoo | 99 PHwnsuoppmoqey 00 | FHd | -gend
SqELEA uogesedo Jo uoistaord [Ed1uYdR L synduy [eeieN uogeRdo jo sweN —2quiny

(uoi3a.4 uononpod gg + p) A214pq Sutids — suoyp.ado por3ojouyday fo sijs0) [€ qu[

29



Tab. 3.2 Ekonomika plodiny - je¢men jarni (K+R vyrobni oblast)
Tab. 3.2 Economy of crop — spring barley (M+SB production

Méma | Vynos | Hodnota produkce | Celkem
Ukazatel jednotka | MJ/ha KeMI Ké/ha
Indicator Unit of | Yield Production Total
measure | UM/ha CZK/UM CZK/ha
J eérpen j arn'l' sladovnicky ; 5 4729 | 23645
Spring malting barley
Je¢men jarni sldma krmna
Spring barley feeding straw t 24 300 720
Hodnota produkce celkem
Production value in total 24365
Variabilni naklady celkem Ké/ha 14843
\Variable costs in total CZK/ha
Fixni naklady Ké/ha 3500
Fixed costs CZK/ha
INaklady celkem Ké/ha
Total costs CZK/ha 18343
INaklady na MJ produktu Kent 3669
Costs per product unit of measure CZK/t
Dotace SAPS Ké/ha 2792
SAPS subsides CZK/ha
Dotace TOP —UP Ké/ha 1755
TOP up subsidies CZK/ha
Ostatni dotace K¢é/ha 0
Other subsidies CZK/ha
Dotace celkem K¢é/ha 4547
Subsidies in total CZK/ha
Po odpoctu dotaci - naklady celkem K¢é/ha 13796
IAfter subsidies substraction — total costs CZK/ha
- naklady celkem na MJ produkce Ke/t 2759
- total costs per UM production CZK/t
- zisk (+) resp. ztrata (-) K¢/ha 10569
- profit (+) resp. loss (-) CZK/ha
- zisk (+) resp. ztrata (-) Kei 2114
- profit (+) resp. loss (-) CZK/t
Minimalni vynos hlavniho produktu pro
nulovou rentabilitu / Minimal yield of main t/ha 2,9
roduct for zero profitability

Tab. 3.3 Ekonomika linky na vyuZiti odpadni biomasy — kompostdrna
Tab. 3.3 Economy of line for utilization of waste biomass — composting plant

1) Zadané vstupni parametry

1) Given input parameters

Vstupni material
Input material

Ro¢ni mnozstvi v tunach
Annual quantity in tons

Cena K¢/t
Price CZK/t

Bioodpady vytiidéné / Biowaste sorted 1500 0
Kejda skotu / Cattle slurry 500 0
Seno / Hay 1000 0
Stépka dievni / Wood chips 50 1000

30




2) Vybér objektu

Velikost plochy pro kompostovani: 8426 m?

Zvoleny typ plochy pro kompostovani a parametry sta-
vebnich investic: Vodohospodaisky zabezpecena plocha
ZastteSeni plochy v procentech: 0 %

3) Vybér strojni linky

Zvolena strojni linka: 3. varianta - kompostovaci
linka kombinovana

veazt

2) Selection of object

Composting area: 8426 m?

Selected type of composting area and parameters of
building investments: Secured area from the water mana-
gement point of view

Roofing of area in percentage: 0 %

3) Selection of machine line

Selected machine line: 3rd variant - composting
line combined

Druh zatizeni Pozadavek pro nakup

Kind of machine Demand for purchase
Zakoupit energeticky prostfedek (traktor, nakladac)? Ne
Buy an energy means (tractor, loader)? no
Zakoupit zafizeni pro vlhéeni kompostu? Ne
Buy a machine for compost moistening? No
Zakoupit zafizeni pro manipulaci s ptikryvaci plachtou? Ne
Buy a machine for handling with covering canvas? no

4) Produkce 4) Production

Vyuziti produkce kompostu - odhad je 2621 tun
ro¢né tj. 10.5 tun denné

Utilization of compost production — estimation is
2621 tons annually, it means 10.5 tons daily

Druh kompostu Ro¢ni mnozstvi v tunach Sazba

Kind of compost Annual quantity in tons Rate
Vlastni vyuziti / Own utilization 0 500 K&/t / CZK/t
Prodej kompostu / Sales of compost 2621 800 K&/t / CZK/t

5) Financovdni

Celkové investi¢ni naklady jsou 17 638 713 K¢.

5) Funding

Total investment costs are 17 638 713 CZK

Druh financovani Procento z celkové investice
Kind of funding Percentage from total investment
Dotace / Subsidies 70 %
Uvér / Credit 30 %
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6) Vyslednd ekonomika - kompostirna

6) Resulting economy - composting plant

Druh financovani Investi¢ni naklady Jednotka

Kind of funding Investment costs Unit
Investicni ndklady - stavba / Investment costs — construction 16 188 713 K¢/ CZK
Investicni ndklady — technologie / Investment costs — technology 1450 000 K¢/ CZK

Investi¢ni ndklady — celkem / Investment costs — total

17 638 713 K¢/ CZK

7 toho — dotace / from which — subsidies

12 347 099 K¢/ CZK

z toho — Gvér / from which — credit

5291614 K¢/ CZK

z toho - vlastni kapital / from which — shareholders capital 0 K¢/ CZK
Druh nakladu Fixni néklady Jednotka
Kind of funding Fixed costs Unit

Odpisy - stavba / Depreciations — construction

161 803 K¢/ CZK

Odpisy - technologie / Depreciations - technology

36 462 K¢/ CZK

Zuroceni investi¢iho kapitalu / Interest bearing of investment capital 211 665 K¢/ CZK

Ostatni fixni naklady / Other fixed costs

88 194 K¢/ CZK

Fixni ndklady celkem / Fixed costs total

498 124 K¢/ CZK

Druh néakladd Variabilni naklady Jednotka
Kind of costs Variable costs Unit
Materialové vstupy / Material inputs 50 000 K¢/ CZK

Energie / Energy

259 250 K¢/ CZK

Obsluha / Operating staff

530 400 K¢/ CZK

Opravy a udrZovani / Repairs and maintenance

138 944 K¢/ CZK

Ostatni variabilni ndklady / Other variable costs

0 Ké/ CZK

[Variabilni ndklady celkem / Variable costs total

978 594 K¢/ CZK

Celkové naklady / Total costs

1476 718 K¢/ CZK

Druh produkce Mnozstvi produkce Jednotka Cena produkce Jednotka
Kind of production Production quantity Unit Production price Unit
Produkcee kompostu 2621 LTk 2096800 K&/ CZK
Compost production t.year

Ekonomické ukazatele Velikost Jednotka

Economic indicators Amount Unit

Zisk / Profit 620 082] K¢&.rok' / CZK. year'
Prispévek na uhradu fixnich nakladl / Contribution for fixed costs 1118206] K&.rok' /CZK.year'
Rentabilita celkovych nakladt / Profitability of total costs 42 %
Rentabilita variabilnich nakladi / Profitability of variable costs 63.4 %
Prostd navratnost investice / Simple recovery of investment 10 rok / year

Internetovy expertni systém ,,Ekonomika kompostovani
na pasovych hromadach* je uzivatelim k dispozici na ad-
rese

http://212.71.135.254/vuzt/komp.htm?menuid=629

Internetovy expertni systém ,,Ekonomika bioplynovych
stanic* je uzivatelim k dispozici na adrese:

http://212.71.135.254/vuzt/biom.htm?menuid=630
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Internet expert system ,,Economy of composting in belt
piles* is available for users on website:

http://212.71.135.254/vuzt/komp.htm?menuid=629

Internet expert system ,,Economy of biogas plants™ is
available for users on website:

http://212.71.135.254/vuzt/biom.htm?menuid=630




Internetovy expertni systém ,,Ekonomika vyroby tvaro-
vanych biopaliv a spalovani biomasy* je uzivatelim
k dispozici na adrese:

http://212.71.135.254/vuzt/spal. htm?menuid=63 1

Internetovy poradensky a expertni systém umoziiuje se-
staveni fady variant technologickych linek pro zpracovani
odpadni biomasy v zemé&délstvi a vyhodnocenti jejich na-
kladu, produkce a vysledné ekonomiky.

Odborné poradenstvi i expertni systémy slouzi na pod-
poru rozhodovaci ¢innosti v oblasti sestaveni vyrobnich
zaméri v zeméde€lskych podnicich, vyuZzivaji je rovnéz pra-
covnici resortniho poradenského systému. Poradenské i
expertni systémy jsou rovnéz uzivatelim ptistupné na po-
radenském portalu

www.agroporadenstvi.cz

4. Technologie a ekonomika pevnych biopaliv

z energetickych plodin
Jednim z feSeni vyuziti pudy, kterd neni potfebnéa nebo
vhodné pro produkci potravin je zvySovani ploch primys-
lovych a energetickych plodin a vytvoteni podminek pro
zvySeni podilu obnovitelnych zdrojli energie na celkové
spotiebé energie.

Celkové naklady na péstovani vybranych energetickych
plodin bez dotaci i s vyuzitim dostupnych dotaci v pfepoctu
na 1 t produkce ve formé lisovanych balikt jsou uvedeny
na obr. 4.1, porovnani nakladi na vyroby briket/pelet je
uvedeno na obr. 4.2.

veazt

Internet expert system ,,Economy of formed biofuels pro-
duction and biomass combustion® is available for users on
website:

http://212.71.135.254/vuzt/spal. htm?menuid=63 1

Internet advisory and expert system enables compilation
of some variants of technological lines for processing of
waste biomass in agriculture and evaluation of their costs,
production and resulting economy.

The professional consultancy and expert systems sup-
port the decision-making activities in the sphere
of production purposes assembly in agricultural enterpri-
ses. They also utilized by employees of departmental advi-
sory system. The advisory and expert systems are as well
accessible to users on counselling website

www.agroporadenstvi.cz

4. Technology and economy of solid biofuels produced
from energy crops

One of the solutions related to use of land, which is not

necessary or suitable for food production, is the increase

of industrial and energy crop areas and formation of condi-

tions for augmentation of renewable energy resources sha-

re on total energy consumption.

The total costs for growing of selected energy crops
both without subsidies and with utilization of available
subsidies in conversion on 1 t production in form of pres-
sed bales are illustrated on fig. 4.1; comparison of costs for
briquettes/pellets production is shown on fig. 4.2.

2500
O Naklady celkem (bez dotaci) / Total costs (without subsidies)
B Naklady celkem (snizené o dotace) / Total costs (reduced by subsidies)
= 2000 ]
>4
: _I
(2]
‘g 1500 _l ]
(&} Hnédé uhli energetické / Energy brown coal
E | s—
0
X 1000 1
>
©
]
K4
\©
Z 500
0 T T T T T T
Ozdobnice Cirok / Konopi seté /  Triticale ozimé Chrastice Stovik krmny / Kfidlatka
¢inska / China Sorghum Hemp / Winter triticale rakosovita/ Feeding sorrel  Bohemica /
grass (Cannabis Reed Giant knotweed
(Miscanthus sativa) canarygrass
sinensis)
Obr. 4.1. Porovnani ndkladii na 1 tunu tuhych biopaliv ve formé lisovanych baliki
z vybranych energetickychplodin s cenou konkurencniho paliva
Fig. 4.1. Comparison of costs on I ton solid biofuels in form of pressed bales produced

from selected energy crops with the price of a competitive fuel
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O Naklady celkem (bez dotaci) / Total costs (without subsidies) B Naklady celkem (sniZzené o dotace) / Total costs (reduced by susidies) ‘

2500 +—

2000

1500 -

1000 -

500

Hnédé uhli / Brown coal
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China grass Hemp Winter triticale  rakosovita / Reed Feeding sorrel Bohemica / Giant
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Obr. 4.2. Porovnani ndkladit na 1 tunu briket/pelet z vybranych energetickych plodin s cenou

konkurencniho paliva

Fig. 4.2. Comparison of costs on 1 ton briquettes/pellets produced from energy crops with the price

of competitive fuel

Ekonomicky pftiznivé vysledky vykazuji predevsim né-
které viceleté plodiny (chrastice rakosovita, stovik krmny,
kiidlatka Bohemica). Perspektivni se jevi i energetické vyu-
ziti n¢kterych obilovin (triticale ozimé). U obilovin je vyho-
dou zeméd¢lské praxi dobfe znama a rutinni technologie
vyroby, flexibilita zmény druhu plodiny a vyméry a rovnéz
moznost uplatnéni ¢asti produkce za trzni ceny potravinar-
ské nebo krmné. U obilovin lze dale uvazovat, ze priblizné
50 % produkce tvoii zrno, které samo ma charakter pelety,
neni ho tedy nutno pro spalovani jiz upravovat a lze tim
tedy snizit celkové naklady na tipravu biopaliva.

Podpory v ramci EU se vyvijeji a podl€haji castym zme-
nam. Pti ptiprave a realizaci podnikatelského zadméru na del-
§i Casové obdobi zistava tedy urcitym problémem jistota a
vySe dotacnich podpor.

Vysledky presentované v pfispévku byly ziskany pfi fe-
Seni vyzkumného zaméru MZe CR 0002703101 Vyzkum
novych poznatkd védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské

republiky.

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

Ing. Oldiich Muzik

Ing. Jii{ Richter
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Economically favourable results there were recorded
mainly in case of some perennial plants (Reed canary grass,
Feeding sorrel, Giant knotweed Bohemica). As perspective
solution there is shown as well energy utilization of some
cereals (Winter triticale). In case of cereals it can be an
advantage in agricultural practice well-known and routine
production technology, flexibility of crop change and land
area and also application possibility of production part for
food or feeding market prices. Furthermore, at cereals we
can consider, that about 50 % of production is grain, which
in itself has the form of a pellet and it is not necessary to
modify it for combustion. In this way it is possible to redu-
ce the total costs for biofuel treatment.

The system of subsidies within the EU is subject to a
development and frequent changes. Therefore, in the cour-
se of preparation and realization of a business purpose for
a longer time period, there are some problems related to
guarantee and amount of these subsidies.

The results presented in this article have been obtained
within the solution of research intention MZe CR
0002703101 Research of new knowledge of the scientific
sector agricultural technologies and mechanization and
application of innovations of the sector into the agriculture
of'the Czech Republic.



Volba napravnych opati-eni pro piudy
s priznaky nezadouciho zhutnéni

Pro omezeni nezadouciho zhutfiovani pidy maji vyznam
predevsim metody preventivni. Stiedn€ hluboké a hluboké
kypteni dlatovymi kypfi¢i ma charakter napravného opat-
feni pro podminky, kdy se v pidnim profilu jiz vyskytuji
vyrazné ptiznaky zhutnéni. Jednorazové prokypteni ornice
do hloubky srovnatelné s hloubkou orby, ale bez obraceni
zpracovavané vrstvy pudy, je potiebné na nékterych po-
zemcich po dlouhodobém vyuzivani minimalizace zpraco-
vani pudy. Dlatové kyptice vyrabéné v soucasnosti jsou
pro tyto ucely vyuzitelné. Lze je vSak pouzit i
v technologiich zpracovani pidy s orbou, protozZe jimi lze
prokypfit zhutnélou podorniéni vrstvu, ktera je typicka pro
dlouhodobé vyuzivani orby do stejné hloubky.
V pudoochrannych technologiich je mozné docilit pti hlub-
$im prokypteni pidy dlatovym kypticem minimalni naruse-
ni povrchu ptdy a zachovat funkci mulce.

Na obr. 1 je znadzornéna mapa tahové sily potiebné pro
kypfeni na ¢asti pozemku, kde se uskute¢nilo méteni. Hete-
rogenita tohoto ukazatele je zpisobena zejména piejezdy
stroji po pozemku. Vysledky méfeni a hodnoceni ukazuji
na vhodnost vyuziti lokalné diferencovanych zasaht hlub-
$iho kypfeni pidy na zakladé vyhodnoceni potiebnosti
hlubsiho prokypteni ptdy.

veazt

Selection of corrective measures for soils
with undesirable compaction indications

For restriction of undesirable soil compaction there are
important mainly the precautionary measures. The medium
and deep soil loosening by chisel plough serves as a corre-
ctive measure in conditions, in which there are already dis-
tinctive indications of compaction in soil profile. The sing-
le topsoil loosening into the depth, which can be compa-
rable to deep ploughing, but without topsoil turning, is
necessary on some plots with long-term application of mi-
nimal soil cultivation method. The chisel plough, which is
manufactured at the present time, can be used for these
purposes. However, it is possible to use them as well in
technologies of soil cultivation with ploughing, because
they can loosen compacted subsoil, which is typical effect
caused by long-term use of ploughing into the same depth.
In soil-protection technologies, at deeper loosening of soil
by a chisel plough, it is possible to achieve minimal distur-
bance of soil surface and retain mulch function.

In fig. 1 there is illustrated the map of tension force ne-
cessary for loosening in the part of the plot, where measu-
rement was carried out. The heterogeneity of this indicator
is caused particularly by passages of farm machines throu-
gh the plot. The results of measurements and evaluations
show the suitability of locally differentiated deeper soil lo-

Count - 433 Skewness : 0.25679
Min : 5.5039 [Kurlosis : 2.6108
Max :15.14 |1-st Quartile : 8.9614
Mean :10.318 |Median - 10.048
Sid. Dev. : 1.9589 |3-rd Quarile : 11.677

Tahova sila/
Tension force

kN

[ ]s5-87
87-9.6

B oc-107

B o7-19

B 1o-152

Obr. 1 Mapa tahové sily pripadajici na 1 téleso pri kypreni casti pozemku — tahova sila
odpovida zonam s riiznou obtiznosti zpracovatelnosti piidy

Fig. 1 Map of tension force falling on 1 working organ during the loosening of plot part —
tension force corresponds to sections with different difficulty of soil workability
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Vysledky hodnoceni energetické narocnosti a kvality
prace dlatovych kyptict vedou k nésledujicimu zavéru.

Je-li cilem kypfeni narusit kompaktni vrstvu pady
v hloubce 0,25 m a vétsi (obr. 2), je vhodnou operaci kypie-
ni dlatovym kypfticem se Sikmymi slupicemi a nastavitelny-
mi kiidly, ktera navazuji na dlata. Vyhodou vyuziti této sku-
piny kypfici je skutecnost, ze pii hlubsim kypfteni se neu-
voliiuji velké hroudy. Tyto kypfice 1ze pouzit i pfi lokdlnim
zpracovani mist na pozemcich, kde je potfebné uskutecnit
hlubsi zpracovani pudy.

Kombinovany dlatovy kypfi¢ s dlaty, ktera padu kypii
postupné do narustajici hloubky (obr. 3), se osvédéil pii
sttedné hlubokém kypteni, zejména v podminkach, kdy je
zpracovani pudy vice let zalozeno na mélkém kypfteni cha-
rakteru podmitky.

osening on the basis of previous assessment of its neces-
sity.

The results of energy intensity evaluation and work qua-
lity of chisel plough lead us to the following conclusion.

If the loosening is aimed at disturbance of compacted
soil layer in depth 0,25 m and more (fig. 2), the suitable
operation is loosening carried out by chisel plough with
sloping sharebeams and adjustable wings attached to chi-
sels. The advantage of utilization of this tiller group is the
fact, that there are not formed the big clods during deeper
loosening. These tillers can be also used at some places in
plots, where it is necessary to carry out deeper soil prepa-
ration.

The combined chisel plough with chisels, which loose
the soil into gradually increasing depth (fig. 3), show its
importance at medium deep loosening, mainly in conditions,
in which the soil cultivation is based for many years on
shallow loosening similar to stubble ploughing.
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Obr. 2 Odpor pudy vici pruniku kuzele penetrometru pred kypienim a po kypreni dlatovym
kypricem Howard Paraplow do hloubky 0,45 m

Fig. 2 Resistance of soil against penetrometer cone intrusion before loosening and after
loosening by chisel plough Howard Paraplow into depth 0,45 m
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Obr. 3 Dldta kombinovaného dldtového kyprice DMI Ecolo Tigar
Fig. 3 Chisels of combined chisel plow DMI Ecolo Tigar

Vysledky prezentované v piispévku byly feSeny v rimei The results presented in article have been solved within
vyzkumného projektu NAZV MZe CR 1G57042 Pé&e o pidu the research project NAZV MZe CR 1G57042 Care for land
v podminkéch se zvySenymi naroky na ochranu zivotniho under conditions with increased demand for environment
prostiedi. protection.

Kontakt: prof. Ing. Josef Hiila, CSc.
Ing. Pavel Kovaricek, CSc.
Ing. Milan Kroulik, Ph.D.

Marcela Viaskova
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Technologické systémy péce o pidu uvedenou
do klidu

Pti feSeni etapy vyzkumného zaméru byly ovéfovany
technologické systémy a pracovni postupy z oblasti udrz-
by travnich porostli technologii se¢eni a mul¢ovani, po-
stupy zakladani travnich porosti, viceletych picnin
a ptudoochrannych plodin na téchto pidach. Bylo prove-
deno vyhodnoceni postupt z hlediska spotieby paliva a
nakladi. Soucasti vyzkumu bylo i méfeni vlivi pracovnich
postuptl na nékteré fyzikalni vlastnosti pidy. Byla zjisto-
vana charakteristika a vynosy biomasy porosti na polnich
pokusech zalozenych na trvalém travnim porostu a orné
pudé ponechané nékolik let ladem s nesklizenym viceletym
porostem picniny (vojtéska).

Na zaklad¢ prubézné odebiranych vzorkl porostu na
vynos a susinu biomasy béhem ro¢niho vegetacniho ob-
dobi na orné ptidé s druhym rokem nesklizenou viceletou
picninou (VLP-vojtéskou) a nesklizeném trvalém travnim
porostu (TTP) byly zjistény a zpracovany vysledky prabe-
hu vynosovych ukazateld a suSiny viceleté picniny na orné
pudé. Vysledky z méfeni na pokusech jsou zndzornény na
grafu (obr. 1). Pro porovnani je uvedeno i jedno méteni na-
ristu biomasy s nesklizenym jarnim je¢menem. Dalsi méte-
ni byla provadéna na pokusném pozemku nesklizeného tr-
valého travniho porostu ponechaném v klidu (pozemek
naposledy sklizen pied 2 roky na podzim pouze jednou seci
s odvozem). Vysledky ro¢niho ovéfovaciho méfeni vyno-
sovych parametrti z roku 2008 jsou zndzornény na grafu
(obr. 2). Z porovnani nardstu biomasy v obou ptipadech
1ze pozorovat z pocatku shodny vynos u viceleté picniny i
u travniho porostu v jarnim obdobi. Nartst vynosu vicele-
té picniny oproti travni biomase i jarnimu je¢menu se proje-
vil v letnim obdobi az 0 90 %, ale s vyraznym, o 20 % niz§im
procentem susiny. V nasledujicim raném podzimnim obdo-
bi roku byl jiz vynosovy potencial biomasy na trvalém trav-
nim porostu a porostu s viceletou picninou (vynos bioma-
sy 11-12 t.ha) srovnatelny i v obsahu susiny 40-50 %. Ke
konci vegeta¢niho obdobi v fijnu nastal prudky ubytek vy-
nosu biomasy(5 t.ha') u viceleté picniny (VLP) oproti trav-
nimu porostu (11,7 t.ha'') pii cca 10 % nardstu obsahu su-
Siny v biomase u travniho porostu.

Z vyhodnoceni odbért pidnich vzorkt na vlhkost ptdy
v jarnim obdobi na pokusnych lokalitach s travnim poros-
tem (TTP), viceletou picninou (VLP) a pravidelné zpraco-
vavanou ornou pidou (OP) v riznych hloubkach ornice
byly na zaloZenych polnich pokusech zjistény nasledujici
vysledky. V orniéni vrstve zjisténé vlhkosti pidy prokaza-
ly vyssi vododrznost pudy v tomto jarnim obdobi roku na
pozemku s travnim porostem o 5-10 % vlhkosti v hloubce
ornice do10 cm oproti pozemktim s viceletou picninou nebo
obilninou. V hloubce ornice do 20 cm jsou hodnoty pidni
vlhkosti u v§ech ovéfovanych porostd srovnatelné (cca
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Technological systems of care for set-aside
land

In the course of solving of research intention stage there
were verified the technological systems and working pro-
cedures relating to grassland maintenance by mowing and
mulching, methods of establishment of grassland, peren-
nial forage crops and soil protective crops on this land.
There was carried out an evaluation of these procedures
on the basis of fuel consumption and spent costs. The part
of this research was as well the measurement of working
procedures influence on some soil physical properties.
There was investigated the characteristics and biomass
yields in the field experiments established on perennial
grassland and arable land, which was set aside for several
years and was covered by perennial forage crop (alfalfa),
which has not been harvested.

On the basis of cover samples taken off continuously in
order to determinate biomass yield and dry matter in the
course of vegetation period on arable land with perennial
forage crop (PFC-alfalfa) non-harvested already second
year and non-harvested perennial grassland (PG) there were
found out and processed the results related to the develo-
pment of yield indicators and dry matter of perennial forage
crop on arable land. The results of measurements in the
experimental plots are shown on the graph (fig. 1). For com-
parison it is mentioned also one measurement of biomass
increase at non-harvested spring barley. The further mea-
surements have been carried out on the experimental plot
with non- harvested, set-aside perennial grassland (this
plot was harvested for the last time 2 years ago in autumn
by one mowing only with transport). The results of annual
verification measurement of yield parameters from 2008 are
shown in the graph (fig. 2). From the comparison of bio-
mass increase in both cases it can be seen the same yield at
perennial forage crop and at grass cover in spring season.
The increase of perennial forage crop yield in comparison
with grass biomass and spring barley was in summer sea-
son higher by 90 %, but with considerably lower dry matter
percentage (by 20%). At the early autumn of this year, the
yield potential of biomass at perennial grassland and pe-
rennial forage plant cover (biomass yield 11-12 t.ha!) was
already comparable also in dry matter content 40-50 %. At
the end of vegetation period, in October, came a steep fall
in biomass yield (5 t.ha) at perennial forage crop (PFC) in
comparison with grass cover (11,7 t.ha') atcca 10 % incre-
ase of dry matter content in biomass of grass cover.

From the evaluation of soil sampling with determination
of soil moisture in spring period on experimental sites co-
vered by perennial grassland (PG), perennial forage crop
(PFC) and regularly cultivated arable land (AL) in various
topsoil depths there were found out in the established field
experiments the following results. The determined soil
moistures in topsoil layer proved higher water holding ca-
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Obr. 2 Rocni prubéh vynosovych parametrii a susiny biomasy na trvalém travnim porostu (TTP)
Fig. 2 Annual course of yield parameters and biomass dry matter on perennial grassland (PG)



17 %). Vysledky méteni potvrdily predpoklad zvySeného
rizika vysSiho povrchového odtoku a smyvu ornice do
hloubky 10 cm vodni erozi na pozemcich a porostech s vi-

pacity of soil in this spring period on plot covered by grass
by 5-10 % of moisture in topsoil depth up to10 cm in com-
parison with plots covered by perennial forage crop or a
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Obr. 3 Ndklady a spotifeba paliva na pripravu pidy,
uvedeni orné pudy do klidu (ndaklady uvedeny

Zavérem je mozno konstatovat, Zze uvedeni orné piady do
klidu zpisobem, ktery pokud mozno zachova ptidni urod-
nost a nezplsobi degradaci pidy a smyv cennych povr-
chovych vrstev ornice erozi, vyzaduje trvaly pokryv povr-
chu porostem. Pouze tak je zajiSténa pfiméfena ochrana
pudy v klidu. To vSak vyzaduje ptiméfené vynaloZené na-
klady na zaloZeni porostl a udrZzovaci postupy, nebo u vi-
celetych porostd a trvalych travnich porost jednorazové
vy$s§i naklady s delsi dobou vyuziti (viz obr. 3). Naklady na
postupy zaloZeni a oSetieni jednoletych porostt se¢i nebo
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zaloZeni porostu a oSetreni porostii pri
bez ceny osiv a pripravkii

the case of these mentioned recommended procedures it is
also necessary to add other annual costs destined for ma-
intenance procedures and plant cover treatment by regular
mowing with transport or mulching, in order to be ensured
the permanent protection of soil against erosion and in
order to protect this soil against possible occurrence of
some weed communities and save the biodiversity.

In conclusion it is possible to state, that the arable land
set-aside by method, which, if possible, maintain the soil
fertility and doesn’t create soil degradation and washing
off valuable surface layers of topsoil by erosion, require a
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Fig. 3 Costs and fuel consumption related to soil cultivation, cover establishment and cover
treatment at arable land set- aside (costs are mentioned without prices of seeds and

herbicides)

mulcovanim se li$i podle vyrobni oblasti, piidniho druhu a
plodiny. Roéni naklady se pohybuji v rozmezi 2 500 -
4 750 K¢.ha!, u viceletych porosti dosahuji 2 750 —
4 000 K¢&.ha'na n€kolik let. Nejvyssi naklady jsou na zalo-
Zeni a oSetfeni trvalého travniho porostu ve vSech vyrob-
nich oblastech a dosahuji az 10 000 K&.ha''. U vSech dopo-
rucenych postupti zalozeni porosti je nutno pfitom pocitat
i s kazdoro¢nimi néklady na postupy udrzby a oSetfeni po-
rostd se¢i, mul¢ovanim apod., tak aby byla zajisténa trvala
ochrana pidy. Rizika pfi téchto postupech jsou v mozné
gradaci nekterych plevelnych spolecenstev a snizeni roz-
manitosti rostlinnych prvkt na ptidach uvadénych do kli-
du témito postupy.

Vysledky presentované v prispévku, byly ziskany pfi
feseni vyzkumného zaméru MZe CR 0002703101 Vyzkum
novych poznatkd védniho oboru zemédeélské technologie
a technika a aplikace inovaci oboru do zem&dé&lstvi Ceské

republiky.

Kontakt: Ing. Vaclav Mayer, CSc.
Marcela Vidskovd
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permanent cover of this surface. Only by this method it can
be ensured an adequate protection of set-aside land. Howe-
ver, it requires an adequate costs spending on cover esta-
blishment and maintenance procedures, or, in the case of
perennial covers and perennial grasslands, higher costs
spent in single expenditure with longer period of using (see
fig. 3). The costs destined for the establishment and treat-
ment of one-year plant covers by mowing or mulching dif-
fers according to the production region, soil type and crop.
The annual costs move between 2 500 -4 750 CZK .ha™!, in
the case of perennial covers reach 2 750 — 4 000 CZK .ha'!
for several years. The highest costs must be spent on esta-
blishment and treatment of perennial grassland in all pro-
duction regions and reach up to 10 000 CZK.ha''. At all
recommended procedures of covers establishment it is also
necessary to count on annual costs determined for mainte-
nance procedures and cover treatment by mowing, mul-
ching etc. so, that the permanent soil protection was ensu-
red. The risks of these procedures are represented by possi-
ble spread of some weed communities and by reduction of
biodiversity on lands, which are set aside by means of the-
se procedures.

The results, presented in this article, have been obtained
within the solution of research intention MZe CR 0002703101
Research of new knowledge of the scientific sector agricul-
tural technologies and mechanization and application of
innovations of the sector into the agriculture of the Czech
Republic.



Méfeni infiltrace vody do pudy pomoci
kruhového infiltrometru Mini Disk

Infiltrace vody na ornych pudach je zavisla na ptdnich
podminkach v orni¢ni vrstvé. Na zménu hydrofyzikalnich
vlastnosti ptidy v orni¢ni vrstvé ma vliv i pouzita technolo-
gie zpracovani pudy. Pro hodnoceni pohybu vody
v nenasycené pudé potiebujeme znat hydraulické funkce,
predevsim retenéni funkci pidy 6(h) a funkci hydraulické
vodivosti pudy Ksat. Nejrozsifenéj§im zatizenim pro urco-
vani hydraulickych vlastnosti pidy je kruhovy infiltrometr.
Me¢éfteni hydraulické vodivosti pudy pii polnim méfeni je
obtizné a zdlouhaveé.

Zhang (1997) ve své studii zjednodusil vypocet hydrau-
lické vodivosti pudy z ¢asové fady kumulativni infiltrace
naméfené pomoci kruhového infiltrometru.

Infiltrometr Mini Disk se sklada z polykarbonatové trub-
ky o priméru 31 mm a vy$ce 327 mm (obr. 1), ktera je rozdé-
lena na dvé ¢asti. Ob¢ ¢asti se naplni vodou. Vrchni ¢ast
zvana bublinkova komora slouzi pro nastaveni saci vysky
h,= 0 aZ 50 mm. Voda naplnéna do spodni ¢asti se pres
polopropustnou nerezovou membranu (r = 22 mm) na dné
trubky infiltruje do pldy. Saci vySku h; 1ze ménit podle
pudniho druhu ponofenim kontrolni trubky sani do vody
(stupnice 1 az 5). Na spodni ¢asti polykarbonatové trubky
infiltrometru je stupnice, ze které se po 60 sekundach ode-
¢ita hodnota objemu vody v ml. Infiltrometr je uréen pro
kratkodoba méfeni po dobu 20 az 30 minut. Deklarovana
maximalni relativni chyba méfeni je pro infiltrometr
s prumérem do 50 mm mensinez 2 %.

Mg¢feni s infiltrometry Mini Disk je jednoduché a nena-
ro¢né na obsluhu. Spotfeba vody oproti jinym metodam
méfeni infiltrace vody do pidy je nizka, jen 135 ml vody na
jedno méteni. Materidlova nenaro¢nost a vysoka operativ-
nost méfeni s infiltrometry Mini Disk umoziiuji vysokou
opakovatelnost méfeni v polnich podminkach.
Z naméfenych dat je pomoci empirické rovnice (Zhang 1997)
vypoctena nasycend hydraulickd vodivost ptidy (Ksat)
v orni¢ni vrstve.

Métfeni se uskute¢nilo na pokusném pozemku
s jilovitohlinitou ptidou as tfemi technologiemi zpracova-
ni pidy uplatiiovanymi na pozemku po dobu 8 let:

- ORBA - konven¢ni zpracovani zalozené na kazdoro¢ni

orb¢ do hloubky 300 mm,
- MINIMALIZACE - minimalni zpracovani pidy do
hloubky 120 mm,
- PRIME SETI — bez zpracovani (pfimé seti s vyskytem
rostlinnych zbytki pfedplodiny na
povrchu ptdy).

U kazdé varianty technologie zpracovani ptidy bylo pro-
vedeno méteni se 6 kruhovymi infiltrometry pfi nastaveni
saciho tlaku 20 mm. V8echna méfeni z jedné varianty zpra-
covani pudy byla zprimérovana a vynesena do grafu ku-
mulativni infiltrace zavislé na druhé odmocning ¢asu (obr.
2). Pro €asovou fadu primérnych kumulativnich objemi

Measurement of water infiltration into soil by
mean s of ring infiltrometer Mini Disk

Water infiltration in arable lands is dependent on topsoil
conditions. The change of soil hydrophysical characteris-
tics in this layer is also influenced by used technology of
soil cultivation. In order to evaluate water movement in
unsaturated soil, we need to know hydraulic functions,
mainly retentive ability of a soil 8 (h) and soil hydraulic
conductivity Ksat. The most widespread device used for
determination of soil hydraulic characteristics is ring infil-
trometer. The measurement of soil hydraulic conductivity
in the fields is difficult and time consuming. Zhang (1997)
simplified in his study the calculation of soil hydraulic con-
ductivity from time line of cumulative infiltration, which
was measured by means of ring infiltrometer.

Infiltrometer Mini Disk consists of polycarbonate tube
with diameter 31 mm and height 327 mm (fig. 1), which is
divided into two parts. Both of these parts are filled with
water. Upper part, called bubble chamber, serves for adjust-
ment of suction height h) = 0 up to 50 mm. The water filled
into the lower part comes through semi-permeable stain-
less membrane (r = 22 mm) on tube bottom and infiltrates
into the soil. Suction height h; can be changed according
to the soil type by submersion of suction control tube into
the water (scale 1 up to 5). On the lower part of polycarbo-
nate tube of infiltrometer is a scale, from which can be sub-
tracted after 60 seconds the value of water volume in milli-
meters. The infiltrometer is destined for short-term measu-
rements for a period 20 up to 30 minutes. The declared
ceiling relative error of measurement for infiltrometer wi-
th diameter up to 50 mm is less than 2 %.

The measurements, which utilize infiltrometers Mini Disk,
are simple and nearly service-free. The water consumption,
in comparison with other methods measuring water infiltra-
tion into the soil, is low, only 135 ml water for one measure-
ment. The material modesty and high operativeness of the
method using infiltrometers Mini Disk enable high repeata-
bility of measurements in the field conditions. From measu-
red data there is calculated by means of empiric equation
(Zhang 1997) saturated hydraulic conductivity of soil (Ksat)
in arable layer.

The measurement was carried out in experimental plot
with clay-loam soil and three types of soil cultivation tech-
nologies applied in this plot for 8 years:

- PLOUGHING - conventional cultivation based on

annual ploughing up to depth 300 mm,

- MINIMALIZATION - minimal soil cultivation up to

depth 120 mm,
- DIRECT SOWING — without cultivation (direct sowing
with occurrence of foregoing crop
residues on soil surface).

At each variant of soil cultivation technology there was
carried out a measurement with using 6 ring infiltrometers



infiltrované vody do ptidy je navrZena regresni rovnice dru-
hého tadu s pocatkem v bod¢ 0. Koeficient v regresni rov-
nici u ¢lenu druhého fadu C, je tmérny hydraulické vodi-
vosti piidy, koeficient u prostého ¢lenu C, je umérny schop-
nosti retence vody v puade¢ (tab. 1).

Po dobu méfeni 30 minut je praimérna kumulativni infil-
trace u varianty zpracovani pudy s pfimym setim nejmensi
a kumulativni infiltrace u varianty s orbou vyrazn¢ nejvys-
$1. Tomu odpovidaji i vypocitané hodnoty hydraulické vo-
divosti plidy Ksat. Parametr A = 6,8 je bezrozmérny, empi-
ricky uréeny pro prameér kruhového infiltrometru a pro jilo-
vitohlinitou padu.

Vysledky z méfeni infiltrace umoziiuji hodnoceni techno-
logie zpracovani pudy a jejich protieroznich u€inkd. Nej-
vy$§i hodnota hydraulické vodivosti pudy 1,03 x 10
cm.s™! byla u technologie s orbou. U technologii s mélkym
zpracovanim pudy a s pfimym setim byly rozdily hydraulic-
ké vodivosti pudy statisticky neprikazné (tab. 1).
Z naméfenych dat je ziejmé, ze nejvétsi hydraulicka vodi-
vost pudy Ksat byla vypoctena u varianty s orbou.
U varianty s minimalnim zpracovanim pidy je méné nez
poloviéni a pfi pfimém seti byly vypoctené hodnoty hyd-
raulické vodivosti pidy 14krat nizsi nez u varianty s orbou.
Koeficient sorbtivity vody v pidé (retence) C, ma ale u
sledovanych variant opacny trend. Podle n¢ho je retence
vody v pudé orané polovi¢ni nez u piidy s minimalnim zpra-
covanim nebo s pfimym setim.
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and at suction pressure 20 mm. From all measurements co-
ming of one variant of soil cultivation there was made an
average and this value was recorded in graph of cumulati-
ve infiltration dependant on square root of time (fig. 2). For
a time line of average cumulative volumes of water infiltra-
ted into soil there is proposed regression equation of se-
cond rank with beginning in point zero (0). Coefficient in
regression equation at link of second rank C, is proportio-
nal to hydraulic conductivity of soil, coefficient at plain
link C, is proportional to the ability of water retention in soil
(tab.1).

For a period of measurement 30 minutes there is an ave-
rage cumulative infiltration at variant of soil cultivation with
direct sowing minimal and cumulative infiltration in the case
of variant with ploughing markedly highest. In conformity
with this fact there are also calculated values of hydraulic
conductivity of soil Ksat. Parameter A, = 6,8 is non-dimen-
sional, destined empirically for diameter of ring infiltrome-
ter and for clay-loam soil.

The results of infiltration measurement enable an evalua-
tion of soil cultivation technology and its protective ef-
fects against erosion. The highest value of soil hydraulic
conductivity 1,03 x 10 cm.s™! was recorded at technology
with ploughing. In case of technologies with shallow soil
cultivation and with direct sowing the differences in hyd-
raulic conductivity were statistically unconvincing (tab. 1).
From measured data results, that the highest soil hydraulic
conductivity Ksat was calculated in case of variant with
ploughing.

Tab. 1 Koeficienty regresni rovnice pro casovou radu kumulativni
infiltrace a vypoctené hodnoty hydraulické vodivosti Ksat u

pudy na pokusném pozemku

s dlouhodobé uplatiiovanymi

3 technologiemi zpracovani pudy metoda vypoctu podle

Zhanga 1997)

Tab. 1 Coefficients of regression equation for time line of cumulative
infiltration and calculated values of hydraulic conductivity Ksat
at soil on experimental plot with long-term applied 3 technologies
of soil cultivation (calculation method according to Zhang 1997)

Koeficient Orba Minimalizace Primé seti
Coefficient Ploughing Minimalization Direct sowing
C, (cm.s™?) 0,0007 0,0003 0,00005

C; (cm.s™?) 0,0029 0,0064 0,0062

A, 6,8 6,8 6,8
Ksat(cm.s™”) 1,03 x 10™ 4.41176E-05 7.35294E-06
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Obr. 1 Schematické zndzornéni a popis infiltrometru Mini Disk
Fig. 1 Schematic illustration and description of infiltrometer Mini Disk
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Obr. 2 Graf zavislosti kumulativni infiltrace vody do pidy (cm vody na 1 m?) na éasu v dlouhodobém
pokusu pro porovndni technologii zpracovani piidy - orba, mélké zpracovani a primé seti
(v¥pocet zjednodusenou metodou — Zhang, 1997)

Fig. 2 Graph of dependence of water cumulative infiltration into soil (cm water on 1 m?) on time in
long-term experiment for comparison of soil cultivation technologies - ploughing, shallow
cultivation and direct sowing (calculation by simplified method — Zhang, 1997

Prezentované idaje a materialy v tomto pfispévku byly At variant with minimal soil cultivation it is less than half
ziskany v ramci feSeni vyzkumného zaméru MZE 0002703101 of this value and in case of direct sowing there were calcu-
Vyzkum novych poznatkti védniho oboru zemédélské tech- lated the values of soil hydraulic conductivity 14 times lower
nologie a technika a aplikace inovaci do zem&dglstvi Ceské than at variant with ploughing. However, coefficient of water
republiky a vyzkumného projektu NAZV MZe QH 82191 retention in soil C, shows at monitored variants an opposi-
Optimalizace davkovani a zapraveni organické hmoty do te trend. According to this trend the water retention in plou-
pudy s cilem omezit povrchovy odtok vody pfi intenziv- ghed soil has only half of value in comparison with mini-
nich destovych srazkach. mally cultivated soils or variant with direct sowing.

The presented date and facts in this article have been
obtained within the solution of research intention MZE
0002703101 Research of new knowledge of scientific branch
agricultural technologies and engineering and the branch

Kontakt: Ing. Pavel Kovaficek, CSc. innovation application to the Czech agriculture and research
prof. Ing. Josef Hiila, CSc. project NAZV MZe QH 82191 Optimization of batching and
Ing. Rudolf SindeldF placement of organic matter into soil with aim to limit the

Ing. Milan Kroulik, Ph.D surface water runoff during intensive rainfall.
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Technologické systémy pro sklizen,
poskliziiové oSetieni a skladovani obilovin,
lu§ténin a olejnin

V této etap€ vyzkumného zdméru se vyzkum zaméfil na:

- vymezeni zakladnich pozadavk na sklizeti a poskliziio
v¢é oSetieni a skladovani zrnin,

- kvantifikaci rizikovych faktor( vznikajicich pfi
poskliziovém oSetfovani a skladovani zrnin, luskovin,
olejnin a navrh metod na jejich omezovani,

- navrh a ovéfeni technologickych systému pro
poskliziiové osetfeni a skladovani obilnin, kukufice,
luskovin a olejnin - metoda skladovani v ochranné
atmosféfe oxidu uhli¢itého (CO,).

Specifikace problémi ovliviiujici kvalitu o$etFovanych
a skladovanych zrnin

Vzhledem k tomu, Ze se oSetfovani a skladovani potravi-
nafskych zrnin v zemédelské prvovyrobé se ¢asto provadi
i na zastaralych poskliziiovych linkach, je proto tfeba pfi
jejich rekonstrukei dodrzovat jista pravidla a pozadavky
spravného skladovani. Pro udrzeni vysoké biologické hod-
noty zrnin zadouci nacasovat sklizei tak, abychom dostali
zrno z pole v plné zralosti a pozadované kvalité. Vné&jsi kva-
lita zrna (fyzikalné-mechanické vlastnosti materialu - podil
piimési a necistot, objemova hmotnost, hmotnost 1000 zrn
atd.) je v praxi ovliviiovdna nevhodnymi dopravniky pfi
poskliziovém oSetfovani (vytvafeni zlomku a ostatniho
mechanického poSkozeni). Vnitini ukazatelé kvality jsou
dany biochemickymi vlastnostmi materialu, které se uplat-
fuji vzdy ve vztahu k piedpokladanému pouziti dané obilo-
viny.

Ptijem, ¢i§téni a manipulace v poskliziiovych linkach sou-
visi s Cistotou a predevs§im mechanickym poskozenim zrna.
Ptijem zrna je ve vét$iné piipadi feSen poduroviiovym pie-
jezdnym zasobnikem nebo zlabem a mechanické poskozeni
je zde téméf zanedbatelné. Nedochazi ke ztratam na kvalité,
ale u piejezdnych zasobnikd dochazi ke znecistovani zrna
(od kol dopravnich prostfedkii, netésnost hydraulickych
okruhii atd.).

Riziko ztrat na kvalité na pfijmu vznika, kdyz se
z nedostatku pfijmové kapacity vytvareji tzv. volné sklad-
ky. Z téchto skladek se obiloviny odebiraji vétSinou mobil-
nimi nakladaci a mechanické poskozeni zde je zna¢né (zvlasté
u olejnin a potravinafskych zrnin).

V praxi se ukazalo, Ze je optimalni volit vykonnost piijmu
zrna o 1/3 vysS8i neZ je souhrnna vykonnost nasazenych
sklizecich mlati¢ek, aby bylo docileno navaznosti sklize-
cich mlaticek na dopravni prostfedky i plynulé navaznosti
dopravnich prosttedki na pi{jmové zasobniky. Ty mohou
byt poduroviiové nebo nadtroviiové, s kapacitou 10 - 80 t
a ovladanim uzavéra shora. Pro potravinarské obili se do-
porucuje pouzivat zasadné ptijmové zasobniky nepiejezd-
né. Délka ptijmovych zasobnikil se musi volit podle pouzi-
vanych dopravnich prostfedkd, zpravidla 8 - 13 - 16 m.
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Technological systems for harvest, post-
harvest treatment and storage of cereals,
pulses and oilseeds

In this stage of research purpose the investigation was

aimed at:

- determination of basic requirements for harvest, post-
harvest treatment and storage of grain crops,

- quantification of hazard factors originating during the
post-harvest treatment and storage of grain crops, pul-
ses and oilseeds and also proposal of methods to their
restraint,

- suggestion and verification of technological systems
for post-harvest treatment and storage of cereals, mai-
ze, pulses and oilseeds — method of storage in control-
led atmosphere of carbon dioxid (CO,).

Specification of problems influencing the quality of trea-
ted and stored grain crops

With respect to the fact, that the treatment and storage
of food grain crops in the primary agricultural production
are often carried out with use of outdated post-harvest
lines, it is necessary to observe certain rules in case of their
reconstruction and ensure as well the proper storage con-
ditions. In order to maintain high biological value of grain
crops, it is desirable to choose the time of harvest so, that
we could take the grain from a field in full ripeness and
required quality. The outer grain quality (physical and me-
chanical properties of material - share of impurities, volume
weight, weight of 1000 grains etc.) is influenced in practice
by unsuitable conveyors used during the post-harvest
treatment (occurrence of fragments and other mechanical
damage). The internal quality indicators are determined by
biochemical properties of material, which are related to the
intended utilization of a given cereal.

Reception, cleaning and handling in post-harvest lines
relates to purity and above all mechanical damage of gra-
ins. The grain reception is solved in the majority of cases
by under surface passable silo or trough and the mechani-
cal damage is here almost insignificant. There are not any
quality losses, but at passable silos can occur grain conta-
mination (caused by wheels of transport means, leakage of
hydraulic circuits etc.).

The risk of quality losses at grain reception occurs, when
there are founded so-called stockyards on open areas owing
to the lack of reception capacity. From these stockyards
the cereals are taken off mostly by mobile loaders and me-
chanical damage is here serious (especially in case of oilse-
eds and food grain crops).

It was proved in practice, that it is optimal to choose the
grain reception capacity by 1/3 higher, than is total capaci-
ty of used combine harvesters, in order the sequence of
combine harvesters on transport means and also their con-
tinuous sequence on reception silos to be achieved. The-
se silos can be under and above surface, with capacity of
10-80 t and control of covers from above. For the food



Manipulace se zrnem je obecné zdrojem velkého mecha-
nického poskozeni. Nejvétsi podil dopravy ve stavajicich
linkach zajist'uji pasové dopravniky, fetézové dopravniky
(redlery), koreckové elevatory a Castecné i Snekové do-
pravniky. Pdsové dopravniky jsou pro horizontalni dopra-
vu zrna nejsetrnéjsi a s nejmenSim mnozstvim zlomka. U
retézovych dopravnikii (redlert) je tfeba dodrzovat jmeno-
vitou vykonnost fet€zového dopravniku, aby bylo posko-
zeni zrna jeste piijatelné. Pokud jsou dopravniky pouziva-
ny pro dopravu potravinatského obili a luskovin, doporu-
Cuje se pogumovat unasece u fet€zovych dopravnika. U
noveé budovanych poskliziiovych linek je nutné pouzivat
fetézové dopravniky s plastovymi unaseci i plastovym
dnem. Praxe ukazuje, Ze koreckové elevatory maji spise
sklon k drceni zrna, tj. vytvareni zlomki nez k drobnéj$imu
mechanickému poskozovani. Nejvyssi poskozeni dopravo-
vaného zrna bylo zjisténo u koreckového elevatoru pii sou-
proudém plnéni koreckd, proto se nedoporucuje. Pro do-
pravu potravinafského obili je vhodné pouzivat koreckové
elevatory typu ,,SANFON*, zvysit vlastni nasypku na 1600
mm, aby dochazelo k plnéni kore¢ki ndsypnym zptisobem.
Snekové dopravniky neni vhodné pouzivat pro potravi-
nafské obili (sladovnicky je¢men — ulamuji se klicky). Pro
vyskladiiovani zrna z vézovych zasobniki je v§ak pouziti
$nekového dopravniku v obézném provedeni vyhodné,
efektivni a energeticky malo naroéné. Tyto dopravniky jsou
rovnéz vhodné pro dopravu zuZitkovatelnych odpadd u
poskliziiovych linek nebo pro dopravu makro a mikro kom-
ponent u linek na vyrobu krmnych smési

Vliv na snizeni kvality zrnin kromé jeho oSetfovani napft.
provzdusinovanim ma i zptisob naskladiiovani zrna do vé-
zovych zasobnikd. Plati to pfedevsim pro kvalitni potravi-
naf'ské obili, sladovnicky je¢men, luskoviny a zrnovou ku-
kufici, pouzivanou pro potravinarské ucely. Proto se dopo-
rucuje dodate¢né nainstalovat do vézovych zasobnikt pro
skladovani téchto plodin kaskadové brzdice zrna. U no-
vych linek témito brzdi¢i vybavit i manipula¢ni zasobniky.

Zikladni poZadavky na poskliziiové oSetieni a skladovani
zrnin

Osetfovani potravinaiskych zrnin ve skladovacim pro-
storu musi byt vzdy feSeno rovnomérnym intenzivnim pro-
vzdusiiovanim. Zakladnim pozadavkem potravinarskych
zrnin je vlhkostni rovnomérnost. Z toho dtivodu je tieba
dimenzovat intenzivni provzdusiovani uskladnéného zrna
tak, aby bylo dosazeno 20 — 35 m* vzduchu na 1 tunu usklad-
néného zrna za 1 hodinu.

Kvantifikace rizikovych faktori vznikajicich pri poskliz-
novém oSetfovani a skladovani zrnin, luskovin, olejnin
anavrh metod na jejich omezovani

Pii kvantifikaci rizikovych faktort vznikajicich pfi sklizni,
poskliziiovém oSetfovani a skladovani zrnin, luskovin, olej-
nin a navrhu metod na jejich omezovani se v jednotlivych
letech zjistovaly hodnoty mechanického poskozeni zrna
na jednotlivych uzlech poskliziovych linek, zejména po-
Skozeni zrna rozdilnymi typy dopravniki, poskozeni zrna
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cereals it is recommended to use on principle the unpassable
reception silos. The length of reception silos must be se-
lected according to the used transport means, usually 8 - 13
-l6m.

Grain handling is generally source of great mechanical
damage. The biggest share of transport in existing lines
falls on belt conveyors, chain conveyors, bucket elevators
and partially also screw conveyors. The belt conveyors are
for horizontal grain transport the most sparing and with the
smallest quantity of fragments. In case of chain conveyors
it is necessary to observe their nominal capacity in order to
be ensured still acceptable level of grain damage.

If the conveyors are used for transport of food cereals
and pulses, it is recommended to rubberize the tenons of
chain conveyors. At newly constructed post-harvest lines
it is necessary to use the chain conveyors equipped
by plastic tenons and plastic bottom. The practice show
us, that bucket conveyors incline more to the grain cru-
shing, it means fragments formation, than to mild mechani-
cal damage. The greatest damage of transported grain was
found out in case of bucket elevator during uniflow filling
of buckets and therefore it is not possible to recommend it.
For the transport of food cereals it is suitable to use the
bucket elevators type ,,SANFON* and increase the proper
filling up to 1600 mm in order to fill the buckets by top-fed
method. There are not suitable to use the screw conveyors
for food cereals (malting barley — breaking of germs). Howe-
ver, in case of grains unloading from tower silos, the use of
circulating screw conveyor is suitable, effective and little
energy-intensive. These conveyors are also convenient for
the transport of exploitable waste from the post-harvest
lines, or for the transport of macro and micro components
in case of production lines of feeding mixtures.

The influence on grain quality decrease, besides treat-
ment, for example by aeration, has also the method of grain
loading into tower silos. It can be said above all in case of
quality food cereals, malting barley, pulses and grain maize
used for food purposes. Therefore, it is recommended to
install additionally into tower silos destined for storage of
these crops, the cascade retarding devices of grains and in
case of new lines equip as well the handling silos with
these retarding devices.

The basic demands for post-harvest treatment and storage
of grains

The food grains treatment in a storage space must be
always solved by evenly intensive aeration. The basic de-
mand of food grains is uniform moisture. For that reason
there is necessary to set the intensive aeration of stored
grains in order to achieve 20 — 35 m® air/1 ton stored grain/
1 hour.

Quantification of hazard factors originating in the course
of post-harvest treatment and storage of grains, pulses,
oilseeds and proposal of methods of their reduction

During the quantification of hazard factors originating in
the course of harvest, post-harvest treatment and storage
of grains, pulses, oilseeds and proposal of methods of their



padem na dno vézového zasobniku, zmény kvality zrna as-
pirac¢nim ¢isténim, ¢iSténim a tfidénim na Cisticce zrna.

Pfi feSeni této problematiky bylo vyuzito jednotek, na-
zvoslovi, postupl méteni a metod danych piedevsim nor-
mami CSN ISO 950 (Obiloviny).

Vzorky byly odebirany z ovétovacich pracovist Z.A.S.
Kagina Svaty Mikulas, Z.0.D. Potéhy, AGRO Podlesi Cer-
vené Janovice, Z.A.S. Podchotuci, a.s., Kfinec.

Celkem bylo odebrano 8 souborti vzorkti a provedeny
rozbory jejich kvality (viz. obr. 2). Vybrand mista odbéru
vzorkl - véZové zasobniky - jsou rozdilného provedeni a
jsou voleny tak, aby postihovaly nejvice pouzivané typy
v CR (LIPP, DENIS-privé, DINA, BROOK).

Pro uchovani kvality zrna pti skladovani potravinaiskych
zrnin ve vézovych zasobnicich se doporucuje pred¢isténi
zrna aspiraci pied jeho uskladnénim. Toto aspiracni pied-
¢isténi zrna odstrani az 90 % necistot, zejména lehkych.
Dalsim doporucenim je intenzivni provzdusiiovani zrna
podle zjisténé vlhkosti a teploty zrna. Dodrzenim téchto
dvou zékladnich pozadavk na skladovani odpada jakako-
liv nutnost piepousténi zrna pro dodrZeni jeho kvality. To
ma pfiznivy vliv na: snizeni ztrat zrna vlivem jeho mechanic-
kého poskozeni, snizeni opotiebeni strojniho zafizeni, sni-
zeni spotteby elektrické energie pii docileni stejného stup-
né ochlazeni.

Jako priklad navrzené poskliziiové linky na zrno, zrealizo-
vané investorem a ovéfované po strance plnéni pozadova-
nych kvalitativnich parametrQ je uvedena poskliziiova lin-
ka pro oSetfovani a skladovani zrnin v ZOD Pot¢hy (obr. 2).
Navrzena poskliziiova linka pro oSetfovani a skladovani
zrnin (navrh VUZT) plné& odpovida pozadavkiim sklizng jak
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reduction there were determined in individual years the data
related to mechanical damage of grains in particular nodal
points of post-harvest lines. There are especially grain da-
mage caused by different types of conveyors, damage of
grains caused by fall on the bottom of a tower silo, changes
of grain quality by aspiration cleaning and sorting on grain
cleaner. During the solution of these tasks there were used
the units, terminology and measuring procedures mentio-
ned mainly in the standard CSN ISO 950 (Cereals).

The sampling was carried out in testing workplaces Z.A.S.
Kacina Svaty Mikul4s, Z.0.D. Pothy, AGRO Podlesi Cer-
vené Janovice, Z.A.S. Podchotuci, a.s., Kiinec.

The total number of sample sets was 8 and then there
have been made the analyses of their quality (see fig. 2).
The selected sampling points - tower silos - represented
the different types and their selection was made in order to
include the most used types in the Czech Republic CR(LIPP,
DENIS-privé, DINA, BROOK).

Owing to the preservation of grain quality in the course
of food grain storage in tower silos, it is recommended the
grain pre-cleaning by aspiration before storage. This grain
aspiration pre-cleaning remove up to 90 % impurities, espe-
cially light ones. Further it is possible to recommend the
intensive grain aeration according to the determined moistu-
re and temperature of grains. If there are fulfilled these two
basic requirements for storage, it is not necessary to do the
grain passage due to maintenance of its quality. These facts
have a favourable effect on: reduction of grain losses cau-
sed by its mechanical damage, decrease of machinery wear,
and reduction of electric energy consumption at the attain-
ment of the same degree of cooling.

4
3,5 1
3 i
2,5 1
2 .
1,5 1
1 i
N I1 I1 I- I
O 4
prijem predgisténi zasobnik / silo pfijem predcisténi zasobnik / silo | zasobnik / silo | zasobnik / silo
reception pre-cleaning reception pre-cleaning
Z.A.S. Kacina Svaty Mikulas Z.0.D. Potéhy ZAS. AGRO Podlesi
Podchotuci Cervené
Kfinec Janovice

EZlomky zrn / Grain fragments (%) EZrnové pfimési / Grain admixtures (%) BNedistoty / Impurities (%)
Obr. 1 Primési a necistoty zjisténé na jednotlivych uzlech poskliziovych linek
Fig. 1 Admixtures and impurities determined in particular nodal points of post-harvest lines
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v dimenzi pfijmu zrna, v dispozi¢nim uspotadani, tak i
v nizkych investi¢nich nakladech.

Ucelem stavby bylo zabezpecit poskliziiové oSetiovani a
skladovani zrnin, které jsou uréeny pro potravinaiské i krm-
né ucely. Vybudovanim linky se zvysila vykonnost piijmu
zrna od sklizecich mlaticek, snizily se ztraty vzniklé nevhod-
nym skladovanim, zlepsila se hygiena prace, zvysila se kva-
lita uskladnéného zrna a zaroven byla zaji§téna moznost
dlouhodobého skladovani zrna. Navrzena linka umoziiuje
nasledujici operace:

- ptijem, pfedcisténi a expedici

- ptijem, ¢isténi (standard) a expedici

- pfijem, pfed¢isteéni, skladovani véetné oSetfovani zrna

provzdusiiovanim, standardni ¢iSténi a expedici

- piijem, ¢iSténi, skladovani, 2. ¢i§téni a expedici.

B

veazt

As an example of proposed post-harvest grain line, reali-
zed by an investor and evaluated according to the fulfill-
ment of required qualitative parameters can be mentioned
the post-harvest line for treatment and storage of grain
crops in ZOD Potehy (fig. 2). This proposed post-harvest
line for treatment and storage of grain crops (proposal RIAE)
corresponds fully to the harvest requirements relating to
grain reception, dispositional layout and also low invest-
ment costs.

The purpose of this construction was to ensure the post-
harvest treatment and storage grain crops, which are desti-
ned for food and feeding use. By construction of this line
was increased reception capacity of grains delivered from
combine harvesters, the losses caused by improper stora-
ge was reduced, work hygiene was improved and the qua-

Obr. 2 Poskliziiova linka pro oSetrovani a skladovani zrnin 12x 1000 tun ZOD Potéhy
Fig. 2 Post-harvest line for treatment and storage of grains 12x 1000 tons ZOD Potchy

Vysledky a udaje uvedené v tomto prispévku byly ziska-
ny piifeseni vyzkumného zaméru MZE00027031 Vyzkum
novych poznatkid védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&dglstvi Ceské

republiky.

Kontakt: Ing Jaroslav Skalicky, CSc.
Ing.Jii'i Bradna, Ph.D
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lity of stored grains was enhanced. At the same time it was
ensured the possibility of long-term grain storage. The pro-
posed line enables the following operations:

- reception, pre-cleaning and dispatch

- reception, cleaning (standard) and dispatch

- reception, pre-cleaning, storage including the grain

treatment by aeration, standard clearing and dispatch

- reception, cleaning, storage, 2nd cleaning and

dispatch.

The results and data presented in this article have been
obtained within the solution of research purpose
MZE00027031 Research of new knowledge of scientific
branch agricultural technologies and engineering and in-
novation application of this branch into the Czech agricul-
ture.



Technologické systémy pro seti, oSetfeni
porostu a sklizen cukrovky

Vyzkum v této oblasti se zamétil na nékolik zakladnich

okruht.

- Vymezeni vlivu vnéjsich rizikovych faktora seti cukrov-
ky na vzeslost, mezerovitost a kvalitu produkce pfi sklizni
a kvantifikace miry jejich rizika v technologickém po-
stupu.

- Stanoveni kvalitativnich parametrti sklize¢t pti sklizni
cukrovky ve vztahu ke kvalité porostu vzeslosti a meze-
rovitosti a pouzité metody hodnoceni v technologic-
kém postupu.

- Ovéfeni kvality prace vybranych typi sklizeca
¢istovacimi zafizenimi na pticestnych skladkach fepy
pted jejim transportem ke zpracovateltim, do cukrovard.

- Vliv mechanickych vlastnosti fepy pfti sklizni, tj. stano-
veni hodnot poSkozeni bulev pii uvolnéni z pidy a vy-
oravani, ¢isténi a pAdem do dopravnich prostedkd.

Kbvalita a acinnost ¢iSténi bulev na skladkach

V poslednich letech jsou do technologickych linek ¢asto
zafazovana stacionarni Cistici zafizeni, a to bud’ ptimo na
polnich skladkach fepy pted jejim transportem do cukrova-
ru anebo piimo v cukrovarech na skladkach pted vlastnim
zpracovanim fepy.

Byly ovétovany dva typy ptivésnych stroji - HOLMER
a KLEINE L6 a jeden samojizdny KLEINE RL 200-SF a

vvvvvv

ni ztrat bulev pii Cisténi, zjisténi nardstu poskozeni bulev
pfi CiSténi, ovetfeni vykonnosti a energetické narocnosti.
Jako jednoznacné vyhodnéjsi se jevi jejich pouziti pfimo na
pozemku (skladce), kde probiha sklizen bulev, protoze tim
nedochazi ke zbyte¢nému prevozu hliny na centralni sklad-
ky cukrovari .

Pouziti v linkach bude zavislé na kvalité sklizenych bu-
lev, zejména mnozstvi nedistot. Cistici a nakladaci zatizeni
dokaze podle vysledkli méteni odstranit az 85 % necistot.
Kvalita sklizenych bulev po ¢i§téni je pfijatelna. Energetic-
ké narocnost je vzhledem k pfepravnim nakladiim na cuk-
rovku a pfi zamezeni zbytecné piepravy hliny zanedbatel-
na.

Ovéreni kvalitativnich parametri sklize¢a bulev
cukrovky

Cely technologicky postup vyroby cukrovky zakonéu-
je sklizeni. Stanoveni kvalitativnich parametrt sklize¢a pfi
sklizni cukrovky ve vztahu ke kvalité porostu, vzeslosti a
mezerovitosti ur¢uje vynos bulev (tab. 1).

Z vysledkti pokusu je patrné, ze kazdé snizeni poctu je-
dinct na hektar vede ke snizeni vynosu (zde az 0 27 %), u
nizkého poctu jedincti na hektar z divodu opozdénosti
vysevu ¢ini pokles vynosu az 20 %. U variant setych poz-
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Technological systems for sowing, cover
treatment and sugar beet harvest

Research in this area was aimed at several basic topics.

- Definition of influence of external risk factors at sugar
beet sowing on field emergence rate, gaps between
plants and production quality during the harvest and
their quantification in technological process.

- Determination of qualitative parameters of harvesters
during the sugar beet harvest in relation to a crop cover
quality, rate of emergence and interspace in crop and
used method of evaluation in technological process.

- Verification of work quality of selected harvester types
in working conditions and efficiency of root cleaning
by means of cleaner equipment on roadside beet stora
ge places before its transport into the sugar factories.

- Influence of sugar beet mechanical properties during
the harvest, it means a determination of roots damage
in the process of their release from a soil, lifting, clea-
ning and a fall into transport means

Quality and efficiency of roots cleaning on storage
places

In recent years the stationary cleaning devices are of-
ten included into the technological lines, ether directly on
the field beet storage places before its transport into a su-
gar factory, or directly in sugar factories on storage space
before the actual beet processing.

There were verified two types of trailer harvesters - HOL-
MER and KLEINE L6 and one self-propelled KLEINE RL
200-SF. The monitoring was aimed at determination of effi-
ciency during the cleaning, root losses and increase of root
damage during the cleaning, verification of performance
and energy intensity. It can be stated, that their using di-
rectly on the given plot (storage place), where is carried out
the harvest, is markedly more advantageous, because the
earth from the field is not uselessly transported to the cen-
tral storage space of sugar factories.

The utilization in technological lines will be dependent
on the quality of harvested roots, especially on amount of
impurities. The cleaning and loading equipment is able to
remove acccording to the results of measurements up to 85
% impurities. The quality of harvested roots after cleaning
is acceptable. Taking into account the transport costs for
sugar beet and prevention of useless soil transport, the
energy intensity is insignificant.

Verification of qualitative parameters of sugar beet roots
harvesters

The whole technological process of sugar beet produ-
ction is terminated by harvest. The determination of quali-
tative parameters during the sugar beet harvest in relation
to the cover quality, field emergence and gaps between
plants quantifies the root yield (table 1).



veazt

Tab. 1 Viiv hustoty porostu, casnosti a délky vzchdzeni na kvalitu porostu a vynos

Hustvo ta.po.ros‘fu Casnost De!ka , Charakteristika Vl,lv
(pocet jedinct vzchazeni vzchéazeni a vzhled porostu na vynos
na 1 ha) (dny) p bulev (%)
3_5 Velikostné vyrovnany, 100
, bez mezer a shluki
1. tyden IV. - — -
Velikostné nevyrovnany, bez
6-9 o 98
mezer a shlukd
80 000 (optimum) Velikostné vyrovnany,
3-5 niz$i hmotnost bulev, 97
3. tyden 1V. bez mezer a shlukid
Velikostné nevyrovnany, bez
6-9 . 95
mezer a shlukd
46 Velikostné vyrovnany, 93
’ s mezerovitosti 3 %
1. tyden IV. 5 ” -
Velikostn€ nevyrovnany,
6-9 o o 88
s mezerovitosti 5 %
60 000 . N , s
(nizks) Velikostné vyrovnany, znacné
4-17 niz$i hmotnost bulev, 78
3. tyden IV. s mezerovitosti 6 %
6-9 Velikostné nevyrovnany, 73
s mezerovitosti > 10 %

Tab. 1 Effect of cover density, time period and duration of emergence period on cover
quality and yield

Cover density .
(number of plants Time of Period of Characteristics Effect. on
er 1 ha) emergence emergence and appearance of cover root yield
P (days) (%)
3_5 The same size of plants, 100
: without gaps and clusters
First week IV. - - -
Different size of plants, without
6-9 98
gaps and clusters
80 000 (optimum) The same size of plants,
3-5 lower weight of roots, 97
Third week IV. without gaps and clusters
Different size of plants, without
6-9 95
gaps and clusters
46 The same size of plants, with 93
. gaps rate 3 %
First week IV. - : -
Different size of plants, with gaps
6-9 88
rate 5 %
60 000 :
(low) The same size of plants,
4-7 considerably lower weight of 78
Third week IV. roots, with gaps rate 6 %
6-9 Different size of plants, with gaps 73
rate > 10 %

51



déji (3. tyden IV.) je rozdil v délce vzchazeni nulovy, na
vzhledu porostu se tato skutecnost projevi nartistem me-
zerovitosti az o 10 % a zaroveni snizenim vynosu bulev o
22%.

Z grafického znazornéni (obr. 1 —4) je rovnéz ziejmé, Ze
porost s nizkym poc¢tem jedincti na hektar snizuje kvalitu
ofezavani. Vyrazné stoupl podil nizkych stezd, ktery zpu-
sobil ve svych disledcich pokles vynosu bulev. Hmotnostni
nevyrovnanost bulev je pfi¢inou nartistu ztrat bulev (az 1,7
%). Poskozeni bulev ma také rostouci tendenci s rostouci
nevyrovnanosti a mezerovitosti porostu.

160

vazt

From the results of experiment it is evident, that every
reduction of plant number per 1 hectar leads to yield decre-
ase (here up to by 27 %) and in case of low plant number
per 1 ha owing to a delay in sowing a yield decrease makes
up to 20 %. In case of variants sowed later (third week IV.)
the difference in emergence duration period is zero. This
fact influences plant stand appearance so, that the inter-
space in crop will increase by 10 % and at the same time
root yield will drop by 22 %.

From the graphic illustration (figures 1 —4) it is also evi-
dent, that the crop stand with low number of plants per 1 ha
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Obr. 1 Kvalita stezu v zavislosti na hmotnosti bulev u sklizece KLEINE SF-10
Fig. 1 Quality of topping in dependence on root weight at harvester KLEINE SF-10

Cukrovka je v CR v soudasnosti vykupovana na zakladé
kupni smlouvy mezi vyrobcem — zemédé€lskym podnikem a
zpracovatelem — cukrovarem, jejiZ podminky korespondu;ji
s pozadavky CSN 470136 a CSN 462110 a dalimi dopliuji-
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povazovat obsah mineralnich necistot, rostlinnych pfimési
a podil nespravné sefiznutych bulev jako ukazatele zhorsu-
jici kvalitu bulev jako suroviny.

Dalsim ukazatelem je poSkozeni bulev a to poskozeni
pfi vyoravani, poskozeni pii ¢isténi a poskozeni pii dopra-
v¢é a padu bulev do odvozovych dopravnich prostiedkd,
pripadné do zasobniki sklizect.

Hodnoty poskozeni bulev v zavislosti na podlozce a vys-
ce padu znazoriuji dalsi 3 obrazky (obr. 5 - 7).
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decreases the trimming quality. The share of low toppings
increased considerably and caused in consequence a re-
duction of root yield. The specific difference among size of
roots is a cause of increase in root losses (up to by 1,7 %).
The damage of roots increases simultaneously with growing
differences in plant size and number of gaps in stand.

The sugar beet is purchased in the Czech Republic at the
present time on the basis of purchase contract between a
producer — agricultural enterprise and a processor — sugar
factory. The conditions of this contract correspond with
the requirements of CSN 470136, CSN 462110 and another
supplementary ones. We can consider for the most impor-
tant, besides sugar content, the content of mineral impuri-
ties, plant admixtures and share of incorrectly cut roots,
which serves as indicator of deteriorating quality of roots
as a raw material.
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Obr. 2 Kvalita stezu v zavislosti na hmotnosti bulev u sklizece HOLMER 12-CS
Fig. 2 Quality of topping in dependence on root weight at harvester HOLMER 12-CS
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Obr. 3 PosSkozeni korene v zavislosti na hmotnosti bulev u sklizece KLEINE SF-10
Fig. 3 Root damage in dependence on root weight at harvester KLEINE SF-10
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Obr. 4 PosSkozent korene v zavislosti na hmotnosti bulev u sklizece HOLMER 12-CS
Fig. 4 Root damage in dependence on root weight at harvester HOLMER 12-CS
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Obr. 5 Poskozeni bulev v zavislosti na podlozce a vysce pddu - dopad na dievénou podloZku
Fig. 5 Damage of roots in dependence on base material and height of fall - drop on wooden bottom
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Obr. 6 Poskozeni bulev v zavislosti na podlozce a vySce padu - dopad na Zeleznou podloZku
Fig. 6 Damage of roots in dependence on base material and height of fall - drop on iron Bottom
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Obr. 7

Poskozeni bulev v zavislosti na podlozce a vysce pddu - dopad na hromadu bulev

Fig. 7 Damage of roots in dependence on base material and height of fall - drop on pile of roots

A - zdravé bulvy
A - healthy roots

Poskozeni bulev na Cisticich organech je zavislé opét na
celé fad¢ faktort (napf. typu Cisticiho ustroji, jeho délce a
technickém provedeni, mnozstvi smési bulev a zeminy, pra-
covni rychlosti apod.) Lze odvodit ur€itou zavislost pojez-
dové rychlosti a nutnosti sladit G¢innost Eisticiho Ustroji
zménou jeho poctu otacek. Soucasné lze vymezit hranici
(mez efektivity ¢isténi), kdy jeji piekro¢eni znamena zmen-
Seni Cisticiho efektu. Tato hranice pojezdové rychlosti se
pro testovany sklize¢ v uvedeném ptikladu pohybovala
kolem 6 km.h"!' ve v8ech 3 rezimech otaCek C(isticiho
zatizeni sklizeCe.

B - mirné poskozené bulvy
B - slightly damaged roots

C - silné poskozené bulvy
C — badly damaged roots

Another indicator is the damage of roots. It means root
damage during the lifting, damage arisen during the clea-
ning and also in the course of transport and fall of roots
into the transport means, eventually into storing bunkers
of harvesters.

The data relating to the damage of roots in dependence
on base material and height of fall are illustrated on another
three figures (5 - 7).

Damage of roots on cleaning mechanism depends again
on many factors (for example type of cleaning mechanism,
its length and technical design, quantity of mixture of roots
and soil, work speed etc.) It is possible to derive a certain
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Obr. 8 Zavislost podilu minerdlnich primési a zeminy na pracovni rychlosti sklizece a intenzité cisténi

Fig. 8
intensity

Vysledky a tidaje uvedené v tomto ptispévku byly ziska-
ny pii feseni vyzkumného zdméru MZE00027031 Vyzkum
novych poznatkd védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské

republiky.

Kontakt: Ing. Jaroslav Skalicky, CSc.
Ing. Jii'i Bradna, Ph.D.
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Dependence of share of mineral admixtures and soil in harvester work speed and cleaning

dependence between traverse speed and necessity to ens-
ure the effectiveness of cleaning mechanism by means of
change of its number of revolutions. At the same time there
is possible to determine a limit (limit of cleaning effective-
ness), whose exceeding means a decrease of cleaning ef-
fect The. This limit of traverse speed for the testing harves-
ter varied in mentioned example around 6 km.h™" in all 3
regimes of revolutions of harvester cleaning mechanism.

The results and data presented in this article have been
obtained within the solution of research project
MZE00027031 Research of new knowledge of scientific
branch agricultural technologies and engineering and
branch innovation application into the agriculture of the
Czech Republic.



Vyzkum vlivu stupné mechanického zatizeni
na vnitini kvalitu brambor

V ramci méteni vlivu mechanického zatiZzeni na zmény
barvy duzniny hliz byla testovana odrida Samantana. Ci-
lem bylo zjistit prub&h poskozeni dané procentickym vyja-
dfenim zménéné plochy (zEernanim, zeSednutim) na fezu
hlizy v zavislosti na stupni mechanického zatizeni dané
frekvenci simulatoru pohybu. Pro testovani odolnosti vzor-
kit m&fené odridy brambor se pouzil ve VUZT v.v.i. ovéie-
ny a upraveny zpusob testovani podle ATB Potsdam-Bor-
nim. Vzorky brambor byly vystavovany vertikalnimu zati-
zeni (vibracim) pfi nastavitelné amplitudé (pomoci ménice
frekvence elektromotoru) na zafizeni, tzv.simulatoru pohy-
bu (konstrukce VUZT v.v.i.), pro testovani vzorkd hliz na
mechanické zatizeni. V nejvétsim prufezu poskozenych hliz
se natezaly fizky, obrazky ezl vzorki brambor se snimaly
skenerem a barevné zmény na fezech se hodnotily pomoci
specielniho softwaru urcujicimu plochu barevné zmény a
celkovou plochu fizku. Vysledky fady méfeni byly tabulko-
vé zpracovany v programu Excel a byly zjistény zavislosti
poskozeni vzorki na stupni mechanického zatizeni.

Samantana je velmi pozdni konzumni odrida s dlouhou
vegetaéni dobou s vysokym vynosem s 8. stupném odol-
nosti vii¢i mechanickému poskozeni, je nachylna k Sednuti
duzniny, hlizy jsou stfedni az malé velikosti kulovitého
tvaru s hlubokymi o¢ky a zlutou duzninou. Patii k varnému
typu B, vafené hlizy jsou stfedn¢ moucnaté, sttedné vlhkeé,
chutné, slabé az stfedné tmavnou.

vvvvvv

ka je stupenl zatizeni pfi nastaveni frekvence ménice simu-
latoru pohybu:

-50Hz Fmax 120N, Fstt 27N
- 60Hz Fmax 150N, Fstt 33N
-65Hz Fmax 160N, Fstf 35N

Pocet variant/ opakovani: 50Hz, 60Hz, 65Hz/ 3 opakovani
Velikost vzorku: 10 hliz o celkové hmotnosti 1,2—1,5 kg

Zatézovani vzorkd odridy brambor SAMANTANA pro-
bihalo za nasledujicich podminek:
frekvence ménice pii pohybu simulatoru 50, 60 a 65 Hz
doba poskozovéani: T=60sa 120 s (s oznacenim
v grafech 1 min a 2 min)

¢as dob¢hu: T,=11s

teplota vzorku pii pos§kozovani: 12°C
doba skladovani poskozeného vzorku: 48 hod
teplota skladovani poskozeného vzorku: 36°C

Porovnani riiznych variant zatizeni hliz odridy Samanta-
na uvadi grafy. Z vysledk je jednoznaéné patrné jak hliza
odolava zvysujicimu se zatizeni. Zatéze pii 50, 60 a 65 Hz
s dobou trvani 1 min. projevily mensi poruseni duzniny hliz
nez u hliz pfi stejné frekvenci nastaveni, ale s dobou trvani
2 min. Z graft zieteln€ vyplyva, Ze stoupajici percentualni
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Investigation dealing with influence of
mechanical loading degree on internal quality
of potatoes

Within the measurement of mechanical loading influence
on colour change of tuber pulp there was tested the variety
Samantana. The objective was to determine the course of
damage given by percentual expression of altered surface
(blackening, graying) on tuber cut in dependence on me-
chanical loading degree given by frequency of motion si-
mulator. For testing of sample resistance of measured pota-
to variety there was used in RIAE p.r.i. the verified and
adapted testing method according to ATB Potsdam-Bor-
nim. Potato samples have been exposed to vertical loading
(vibrations) at adjustable amplitude (by means of frequen-
cy transducer of electric motor) with using of a device, so-
called motion simulator (produced in RIAE p.r.i.), destined
for tuber samples testing for mechanical loading. In the
biggest cross-section of damaged tubers there were cut
slices, the figures of these potato sample cross-sections
have been scanned by scanner and colour changes on them
were evaluated by means of special software determining
an area of colour change and total area of slice. The results
of series of measurements were processed in tables by
means of computer programme Excel and there were found
out dependencies of samples damage on mechanical loa-
ding degree.

Samantana is very late —ripening market variety with long
vegetation period, with high yield and with 8st degree of
resistance against mechanical damage. It is also suscepti-
ble to the pulp greying, the tubers are small or medium,
spherical with deep eyelets and yellow pulp. It belongs to
the boiling type B, cooked tubers are medium farinaceous,
medium wet, tasteful, weakly up to medium darken.

The most important condition of tubers loading of mea-
sured samples is loading degree at adjustment of motion
simulator transducer frequency:

-50Hz Fmax 120N, Fmed27 N
-60Hz Fmax 150N, Fmed 33N
-65Hz Fmax 160N, Fmed 35N

Number of variants / repetition: S0Hz, 60Hz, 65Hz /3 repe-
titions
Sample size: 10 tubers with total weight 1,2 — 1,5 kg

The loading of potato variety SAMANTANA samples
was carried out under the following conditions:
transducer frequency at simulator motion 50, 60 a 65 Hz

damage time: T =60 s and 120 s (with marking in
graphs 1 min and 2 min)

lag time: T,=11s

sample temperature at damage: 12°C

storage time of damaged sample: 48 hour

storage temperature of damaged sample: 36°

Comparison of various variants of potato tubers variety
Samantana loading can be seen in graphs. From the results
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Obr. 1 Pribéh poskozeni hliz v zavislosti na zatizeni 50, 60 a 65 Hz s dobou trvani 60 s
Fig. 1 Course of tubers damage in dependence on loading 50, 60 a 65 Hz with duration 60 s
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Obr. 2 Pribéh poskozeni hliz v zavislosti na zatizeni 50, 60 a 65 Hz s dobou trvani 120 s
Fig. 2 Course of tubers damage in dependence on loading 50, 60 a 65 Hz with duration 120 s
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poskozeni hlizy stoupa se stupném zatiZzeni na danou hlizu,
a to logaritmicky v obou ptipadech pfi rizné dob¢ trvani
zatiZeni (obr. 1, obr. 2).

Lze konstatovat, Ze vysledky v uvedeném méfeni potvr-
dily pomérné vysoky stupeti odolnosti odriidy Samantana
vici mechanickému zatizeni. V praxi se pro manipulaci hliz
béhem skladovani doporucuje teplota cca 10 °C. Pokud
pfed manipulaci a pfi manipulaci nebudou hlizy vystaveny
této a nizsi teploté po znacné delsi dobu, nemélo by se
mechanické poskozeni na hlize vlivem teploty vyraznéji pro-
jevit. Ve vySe popsaném méfeni byla teplota vzorki hliz pfi
méfeni 12 °C, a proto zjisténé zavislosti procenta poskozeni
hliz na grafech vlivem doby a stupné zatiZeni jsou dosta-
te¢né prukazné.

Metoda ovéfena v ramci feSeni vyzkumného zdméru a
vysledky méfeni pfi testovani vnitini kvality brambor dané
procentem barevnych zmén plochy na fizku hliz riznych
odrid pfi rizné mechanické zatézi jsou vyuzitelné i v dal-
Sich oblastech zjistovani vnitini kvality brambor. Metodu
lze vyuzit naptiklad pfi kontrole kvality hliz
v technologickych procesech zemédélské vyrobni praxe,
pti kontrole jakosti pii odbytu produkce, obchodu apod.
Metodicky postup ovéieny VUZT, v.v.i. umoZiiuje objek-
tivni srovnatelné posouzeni odolnosti hliz riiznych odrtd
brambor jak pfi riznému stupni a dob¢ trvani mechanickeé-
ho zatiZeni, tak i podle fyziologickych vad hliz danych pés-
tebnimi podminkami. Méfeni touto metodou lze vyuzit i pro
stanoveni mezi a zji$téni kritickych mechanickych zatizeni
pfi manipulaci s hlizami brambor béhem sklizn€, skladovani
i poskliziiového zpracovani v zemédélském i zpracovatel-
ském podniku a pfi dalSich kontrolnich ¢innostech pfi dis-
tribuci produkce a v dalsi vyzkumné ¢innosti.

Vysledky a udaje uvedené v tomto pfispévku byly ziska-
ny pfi feseni vyzkumného zdméru MZE00027031 Vyzkum
novych poznatkli védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské

republiky.

Kontakt: Ing. Daniel Vejchar
Ing. Viclav Mayer, CSc.
LibusSe Pastorkovd
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it is clear, how tuber resists to the growing loading. The
loadings at 50, 60 a 65 Hz with duration time 1 min. showed
smaller harm of tuber pulp, than it was at tubers with the
same frequency, but with duration time 2 min. From graphs
results clearly, that the increasing percentage of damaged
tubers grows logarithmically with loading on given tuber in
both of cases at different duration time of loading (fig. 1,
fig. 2).

It is possible to state, that the results of mentioned mea-
surement confirmed relatively high degree of resistance of
variety Samantana to the mechanical loading. For the tu-
bers handling during the storage period it is recommended
in practice the temperature about10°C. If the potato tubers
will not be exposed before and after handling to the same or
lower temperature for considerably longer time, it should
not manifest to a larger extent any mechanical damage of a
tuber caused by temperature. In above described measure-
ment the temperature of tuber samples was 12 °C and there-
fore the established dependence of tuber damage percen-
tage on time and degree of loading shown in graphs is
sufficiently conclusive.

The method verified within the solution of research in-
tention and measurement results obtained at testing of
potato internal quality determined by percentage of colour
changes of tuber slices of various varieties at different de-
gree of mechanical loading, are also utilizable in other areas
of potato internal quality determination. This method can
be used for example at tuber quality control in technologi-
cal processes of agricultural practice, at quality control
connected with production sales, marketing etc. Methodi-
cal procedure verified in RIAE, p.r.i. enables impartial com-
parable check of tuber resistance of various potato varie-
ties, both at the different degree and duration period of
mechanical loading, and as well by physiological defects
of tubers caused by given grower conditions. Measure-
ment by means of this method is possible to utilize also for
determination of limits and detection of critical mechanical
loading at potato tubers handling in the course of harvest,
storage and post harvest processing in agricultural enter-
prise and as well in processing plant and other control ac-
tivities realized during production distribution and in other
research work.

The results and date, presented in this article, have been
obtained within the solution of research intention
MZE00027031 Research of new knowledge of the scientific
sector agricultural technologies and mechanization and
application of innovations of the sector into the agriculture
of'the Czech Republic.



Energeticka naro¢nost skladovani brambor

Ve spolupraci se zemédélskymi vyrobnimi podniky byly
v ramci etapy vyzkumného zaméru navrhovany a sledova-
ny nové pracovni postupy a pracovni operace pii piipraveé
pudy, sazeni, sklizni, poskliziiové upraveé a skladovani bram-
bor. Priibézné se ziskavala data métenim, dale byly uptes-
novany a dopliiovany udaje z podnikové evidence o ener-
getické naro¢nosti, provozné-ekonomickych parametrech
novych pracovnich postupt, strojnich linkach a soupra-
vach stroji a zafizeni pii piipraveé pudy, zahonovém sazeni,
oSetfovani béhem vegetace, sklizni, skladovani a poskliz-
nové Gpravé brambor pii vyrobé brambor v podminkach
zem&délskych prvovyrobceti.

Vysledky vyhodnoceni ze zjisténych dat o spotiebé elek-
trické energie na provoz technologickych systémi sklado-
vani a technologii fizeni a Gpravu klimatu ve skladech bram-
bor jsou uvedeny na piikladu grafu na obr. 1. Uvedeny jsou
zde vysledky z méfeni energetické naro¢nosti technologii
poskliziiové upravy a skladovani v riznych typech skladi
o kapacitach 1 400 — 10 300 tun skladovanych brambor a
ruzného vyrobniho zaméteni podnika.

Energy intensity of potato storage

In cooperation with agricultural enterprises within solu-
tion of research intention stage there were proposed and
monitored new working procedures and operations related
to soil preparation, planting, harvest, postharvest treatment
and storage of potatoes. There were continuously obtai-
ned data by measurement, further there have been speci-
fied and completed data concerning company energy in-
tensity records and data about operational and economic
parameters of new working procedures, machine lines and
sets used in the course of soil preparation, bed planting,
treatment during vegetation period, harvest, storage and
postharvest treatment in potato production under conditi-
ons of basic producers

The results obtained from evaluation of data relating to
the consumption of electric energy utilized for operation of
technological storage systems, control technologies and
regulation of indoor atmosphere in stores of potatoes are
illustrated in graph on fig.1. In this article there are mentio-
ned the measurement results of energy intensity of posthar-
vest treatment technologies and storage in various types
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Porovnani spotieby energie na upravu klimatu a provozu skladii podle jejich velikosti,

typu skladii (boxovy, volné lozenych brambor a paletovy) a zaméreni na sadbové

a konzumni brambory
Fig. 1

Comparison of energy consumption destined for regulation of atmospheric conditions and

operation in stores according to their size, type (box store, potatoes in bulk, palette store)

and focus on seed and ware potatoes
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Naklady vynaloZené na skladovani brambor se vyrazné
lisi podle typu skladu, napf. paletové jsou méné energetic-
ky naro¢né nez sklady volné loZzenych brambor. Spotieba
energie vyznamne¢ zavisi na pouzité zastaralé ¢i modernizo-
vané technologii pro provoz i ipravu a udrzovani klimatu
ve skladu. Modernizované technologické linky jsou samo-
ziejmé méné energeticky narocné. Velmi potfebné proto
v této oblasti jsou inovace technologickych systému pro-
vozu a upravy klimatu stavajicich skladt i nové investice
do uprav stavebnich konstrukci skladd (zejména izolaci)
z hlediska sniZeni spotieby energie.

Ptiklad pribéhu celkové spotieby elektrické energie v
boxovém skladu volné lozenych brambor na 6000 tun za
obdobi tfi sezdn je na grafu (obr. 2). Znazornén je pribch
celkového odbéru elektrické energie téhoz skladu z priméru
tfi skladovacich sezon. Nejvétsi odbér a spotieba elekttiny
je v obdobi pocatku uskladnéni v mésici zafi, tj obdobi na-
skladnéni a osuSovani na optimalni podminky uskladnéni,
potom opét stoupa odbér v zimnim obdobi, zejména v lednu
vlivem nutné kompenzace nizkych venkovnich teplot. Zvy-
Seny odbér je opét zaznamenan v bieznu, tj. v obdobi pfi-
pravy a zacatku vyskladfiovani brambor.

veazt

of stores with potato storage capacity 1 400—10 300t at ag-
ricultural enterprises of various productive specialization.

The costs spent on potato storage differ considerably
according to the type of a storage facility, for example sto-
rage in paletts has lower energy intensity, than storage of
potatoes in bulk. The energy consumption depends signi-
ficantly on used technology, outdated or advanced, desti-
ned for operation, regulation and maintenance of atmos-
pheric conditions in store. The advanced technological
lines have evidently lower energy intensity. Therefore, the-
re is very necessary to introduce in this area the innovati-
ons of technological systems of operation and carry out
improvement of atmospheric conditions of existing storage
facilities as well new investments in renovations of store
constructions (especially isolations) for purpose of energy
consumption decrease.

The example of the course of total electric energy con-
sumption in box store for 6000 t potatoes in bulk for the
period of three seasons is illustrated on graph (fig. 2). It
was used the average of these three storage seasons. The
highest consumption of electric energy was recorded at
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Obr. 2 Pribeh celkové spotreby elektrické energie v boxovém skladu brambor na 6000 t
Fig. 2 Course of total electric energy consumption in box potato store with capacity of 6000 t
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Energeticka naro¢nost a spotieba paliv u skladi bram-
bor je zavisla na mnoha €initelich. Jsou to zejména velikost
skladii (kapacita), skladovaci podminky, stavebni dispozi-
ce (napt. izolace), podil voln€ loZzenych a paletovych ¢asti
skladd, podil skladované sadby a konzumu, zptisob orga-
nizace praci a predevsim pouzité technologie. Technologie
na upravu a udrzovani klimatu ve skladu ptredstavuji
z energetického hlediska, tj. spotieby elektrické energie,
nejvetsi polozku. Spotieba elektiiny na vétrani dosahuje u
skladt velikosti 1 400 az 3 000 tun 37 az 44 % z celkové
spotieby. U velkych skladd az na 10 000 tun, ur¢enych pro
skladovani sadby, byl zji§tén 80 az 85 procentni podil spo-
tieby elektfiny

Celkova spotieba elektrické energie se u mensich skladt
do 3000 tun a podle pouzité technologie naskladnéni a vy-
skladnéni pohybuje od 25 tis. do 75 tis. kWh za sezdénu.
Nové rekonstrukce technologickych systému vybaveni a
inovace skladi prokézaly mozné snizeni spotieby elektric-
ké energie az 0 50 % oproti star§im skladiim s energeticky
naro¢nou technologii. Velké starsi sklady na 6000 — 10 000
tun zejména pro sadbu jsou energeticky vyrazné naro¢néj-
§ia celkova spotfeba elektiiny zde mize dosahnout 150 tis.
— 400 tis. kWh za sezonu. Spotfebu paliv pro vnitini obslu-
hu a dopravu ve skladech zejména vysokozdviznymi vozi-
ky a dal$imi energetickymi prostiedky na naftovy, plynovy
nebo elektricky pohon a pfipadné lehké topné oleje na
vytapéni ovliviiuje velikost a typ skladu. Z tohoto hlediska
je u paletovych skladti jednotkova spotieba vySsi napfi-
klad u plynu na provoz vozika - 2 kg plynu/t.sez skladova-
nych brambor. U velkych skladi voln€ lozenych brambor je
jednotkova spotfeba nafty niz§i v mezich 0,05 - 0,25 l/t.seza
plynu 0,1 - 0,15 kg plynu/t.sez uskladnénych brambor.

Vysledky a tidaje uvedené v tomto ptispevku byly ziska-
ny pri feSeni vyzkumného zaméru MZE00027031 Vyzkum
novych poznatkli védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské

republiky.

Kontakt: Ing. Vidclav Mayer, CSc.
Ing. Daniel Vejchar
LibuSe Pastorkovd
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the beginning of storage period in September, it means in
time of store filling and dewatering for ensuring of optimal
storage conditions. The further period of rising consumpti-
on is in winter, mainly in January owing to the necessary
compensation of low outdoor temperatures. The increased
consumption of energy has been also recorded in March, it
means in period of preparations and beginning of delive-
ring the potatoes from storehouse.

The energy intensity and fuel consumption in potato
stores depend on many factors. There are especially store
capacity, storage conditions, building equipment (for exam-
ple isolations), proportion between the store parts with
potatoes in palettes and in bulk, proportion between sto-
red seed and ware potatoes, methods of work organization
and above all used technologies. The biggest part of con-
sumed electric energy is destined for technologies related
to regulation and maintenance of store indoor conditions.
The consumption of electric energy for ventilation reaches
in the case of stores with capacity 1 400-3 000t37 az44 %
from the total electricity consumption. At big stores with
capacity up to10 000 t potatoes destined for seed storage,
there was determined a share 80 az 85 % from the total
electricity consumption.

The total electric energy consumption at smaller stores
with capacity up to 3000 t moves from 25 000 up to 75 000
kWh for season according to the used technology of store
filling and delivering potatoes from the store. The renewal
of technological systems of store equipment and innovati-
on showed possible reduction of electric energy consump-
tion up to by 50 % in comparison with older stores equip-
ped by technology with high energy intensity. The older
big stores with capacity of 6000 — 10 000 t, especially for
seed potatoes, have the energy intensity considerably
higher and the total electricity consumption can reach up
to 150 000 — 400 000 kWh for season. The consumption of
fuels for indoor servis and transport in stores, especially
by high-lift trucks and further energy means equipped by
oil, gas or electric drive, possibly light heating oils, is influ-
enced by size and type of storehouse. Therefore, in case of
stores with potatoes placed in palettes, unit consumption
is higher owing to higher quantity of gas necessary for
operation of high-lift trucks - 2 kg gas/t.season storaged
potatoes. At large stores with potatoes in bulk, the unit
consumption of oil is lower, 0,05 - 0,25 l/t.season and in
case of gas 0,1 - 0,15 kg gas/t.season of storaged potatoes.

The results and data presented in this article have been
obtained within the solution of research intention
MZE00027031 Research of new knowledge of scientific
branch agricultural technologies and engineering and the
branch innovation application into the Czech agriculture.



Technologické systémy pro sklizen objemnych
krmiv shbéracimi navésy z travnich porosti

v horskych oblastech LFA a svazitych
chranénych krajinnych oblastech

Vyuziti zemédé€lské krajiny v horsich vyrobnich podmin-
kach doznalo v poslednim desetileti podstatnych zmén.
Meéni se zpasob vyuziti jejiho zemé&délského pidniho fon-
du (ZPF). Intenzivni zemédélska vyroba je v ni omezovana
a pfesouva se do produkénich oblasti. Duraz se klade na
stabiliza¢ni, krajinotvorné, vodohospodarské, rekreaéni a
estetické funkce.

V Ceské republice je téméi 50 % vyméry zemédélské pudy
zatazeno do méné ptiznivych oblasti pro hospodareni (LFA).
Horské oblasti LFA zaujimaji 14,6 % zemédélské pudy.

Nezanedbatelnou ¢ast téchto oblasti tvori chranéné kra-
jinné oblasti (CHKO), vyhlasované podle zakona ¢&. 114/
1992 Sb. Chranéné krajinné oblasti a narodni parky svymi
368 tis. ha ZPF zaujimaji 8,6 % z celkového ZPF.

Zeméedé@lska vyroba v horskych oblastech LFA a v CHKO
se musi vyrovnat s fadou problémi vyplyvajicich jednak
z nutnosti ochrany dochovanych ekosystému v téchto
oblastech, jednak z potieby vyuZzivat pro toto uzemi Setrné
extenzivni zemé&d¢lstvi, které zaroven pecuje o udrzbu.

Pro zemédélské podniky to znamena zvolit takovy zpa-
sob hospodateni, ktery by pfi respektovani pozadavki na
zachovani krajinného razu a ochranu biodiverzity umoznil
pfi minimalizaci nepfiznivého pisobeni zemédelske vyroby
na zivotni prostifedi dosdhnout co nejnizSich vyrobnich
nakladd, které zabezpeci jejich konkurenceschopnost. Ke
splnéni tohoto cile mohou ptispét vhodné technologické
systémy pro obhospodarovani travnich porostti v horskych
oblastech LFA a svazitych CHKO.

Reseni technologickych systémii vyzadovalo zabyvat
se fadou problému technologickych, technickych, exploa-
tacnich, energetickych a ekonomickych.

Pouziti stroju pfi obhospodafovani travnich porosta
v podminkach horskych oblasti LFA a svazitych CHKO
ovliviiuje predevsim svazitost pozemki, jejich vymeéra a tvar,
Clenitost a prujezdnost terénem, délka a druh dopravnich
tras.

Horské oblasti, véetné svazitych CHKO se vyznacuji
znaénym rozsahem svazitosti pozemk, a to od mirného
svahu az po piikré svahy, vysokym zastoupenim luk a pas-
tvin, malym stupném zornéni, vysokou az velmi vysokou
lesnatosti a prevazné piscitohlinitymi, stfedné hlubokymi
az mélkymi, §térkovymi az kamenitymi pidami. Vyméra po-
zemk je mald a jejich tvar znaéné nepravidelny.

Uvedené skutecnosti urcuji technické a exploataéni
parametry stroju a zafizeni urené pro tyto oblasti. Jde ze-
jména o jejich svahovou dostupnost, zabér, uzite¢nou hmot-

Podle svahové dostupnosti lze stroje pouzivané
k obhospodatovani travnich porostil rozdélit do dvou sku-
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Technological systems for bulk feed harvest
by pick-up semi-trailers from grasslands in
mountain less favoured areas and steep plots
in protected landscape areas

The utilization of agricultural landscape in less favoured
production conditions in the last decades went through
the substantial changes. There is changed the manner of
using of its agricultural land fund (ALF). The intensive
agricultural production is here restricted and is transfered
into the production areas. The stress is put on the stability,
landscaping, water management, recreational and aesthe-
tic functions. Almost 50 % of agricultural land area in the
Czech Republic belong to less favoured areas (LFA). The
mountain regions LFA occupy 14,6 % of agricultural land.
Inconsiderable part of these areas is ranked among protec-
ted landscape areas (PLA), which are proclaimed in confor-
mity with the Act No. 114/1992 Coll. The protected land
areas and national parks with 368 thous. ha occupy 8,6 %
from the total agricultural land fund.

The agricultural production in mountain less favoured
areas (LFA) and protected landscape areas (PLA) must solve
many problems arising partly from the need of conserved
ecosystems protection in these areas and partly from ne-
cessity to utilize for these territories the regardful methods
of extensive agriculture, which serve at the same time to
landscape maintenance.

It means, that the agricultural enterprises must select
such a method of farming, which enables to achieve as low
as possible production costs ensuring the competitivene-
ss at observance of requirements for conservation of land-
scape pattern and biodiversity protection and minimalizati-
on of unfavourable impact of agricultural production on
environment. To the accomplishment of this objective can
contribute the selection of suitable technological systems
of grassland maintenance in mountain less favoured areas
(LFA) and steep plots in protected landscape areas (PLA).

In the course of solution of technological system there
was necessary to deal with many technical, exploitative,
energy and economic problems.

The utilization of machines during grassland mainte-
nance in conditions of mountain less favoured areas (LFA)
and steep plots in protected landscape areas (PLA) is influ-
enced mainly by slope gradient of plots, their acreage, sha-
pe, topography, passage through the terrain, lenght and
kind of transport routes.

Mountain areas, including steep land in PLA, have a wide
range of slope gradient plots, from mild up to steep slopes,
high share of grasslands, small rate of ploughing, high and
very high forest coverage and predominantly sandy-loa-
my, medium deep or shallow, gravel and stony soils. The
plots area is small and their shape is largely irregular.

The mentioned facts determines the technical and ex-
ploitative parameters of machines and equipment destined
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Tab. 1 Stroje pro obhospodarovani travnich porostit na pozemcich se svazitosti nad 12°
Tab. 1 Machines for grasslands maintenance on plots with slope gradient over 12°

Stroj Charakteristicky udaj Jednotka ;sznne(:'tizc‘al Poznamka
Machine Characteristic data Unit value Note
Energeticky prostiredek / Energy means
Traktor se snizenym ‘menovity vvkon motoru
t87istém / Tractor with JRenoviy vy kW 50-70
. engine rated power
lowered gravity centre
Svahovy nosié¢ .narad1 Jme.nowty vykon motoru KW 30-50
Slope tool carrier engine rated power
Samojizdny nosi¢
ucelovych nastaveb jmenovity vykon motoru W 30-70

Self-propelled carrier of
specific bodies

engine rated power

Piislusenstvi k traktoriim a svahovym nosi¢im naiadi / Accessories to tractors and slope tool carriers

Rotac¢ni Zaci stroj zabér m 2530
Rotary mower working width T
Obracec Zabér
Tedding machine working width m 4,5-6,0
Shrnovac Zabér m 3.03.5
Raking machine working width T
% . jmenovity vykon motoru
Celni naklddag pouzitého traktoru / engine kW 50-70
Frontal loader
rated power of used tractor
Prepravnik valcovych . 1o
balikti / Transporter of pocet baliki 6-8
number of bales
round bales
Sbéraci naveés lozny objem o’ 10-16

Pick-up semi-trailer

loading capacity

Zikladni podvozek, nastavby a piisluSenstvi samojizdného nosice icelovych nastaveb
Basic chassis, bodies and accessories of self-propelled car

rier of specific bodies

Zakladni podvozek

uzite¢na hmotnost

Basic chassis payload ke 2700-4600
Sklapéci nastavba uziteéna hmotnost
Tilting body payload ke 2400-3900
Sbéraci nastavba lozny objem m’ 6-13
Pick-up body loading capacity
Rozmetadlo hnoje uzite¢na hmotnost ke 2250-3800
Manure spreader payload
Fekalni cisterna uzite¢na hmotnost
Gulley sucker payload ke 2400-3900
Celni Zaci stroj zabér
Frontal mower working width m 2,2-2.3
Navijak / Winder
Snehova fréza
Rotary snow plough
Snéhovy pluh
Snow plough
Jednonapravové stroje / One-axled machines
Zaci stroj Zabeér Obvykle listovy
. . m 1,5-1,9 Usually with cutting
Mower working width bars
Obvykle
Shrnovac zabeér m 25 dopravnikovy
Raking machine working width ’ (pasovy) / Usually

with belt conveyor
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pin. Stroje se svahovou dostupnosti do 12° a stroje se sva-
hovou dostupnosti nad 12°. Zatimco pro pozemky se svaZzi-
tosti do 12° Ize do zna¢né miry doporucit standardni zeme-
dé€lskou techniku, musi na vyssich svazich z hlediska bez-
pecnosti prace pracovat specialni stroje, které se vyznacuji
vysokou svahovou dostupnosti (tab. 1).

Na svazich vyssich nez 12° je nezbytné, z hlediska bez-
pecnosti, kvality prace, ptisobeni pneumatik podvozka stroja
na travni porost a ovladatelnosti stroji, pouzit specialni
energetické prostfedky vybavené prisluSenstvim, které
umoznuje vykonavat operace spojené s obhospodafovanim
travnich porostd i na vyraznych a pitikrych svazich.

Z hlediska konstrukéniho fesenti se tyto energetické pro-
sttedky mohou roz¢lenit na:

esvahové nosiCe naradi,

e samojizdné podvozky s vyménnymi nastavbami,

ejednonapravové stroje.

Vyse uvedené stroje maji vysoky technicky standard.
Koncepéni i konstrukéni provedeni jednotlivych vyrobed
se prili$ nelisi. Ve srovnani se standardni zemédélskou tech-
nikou jsou tyto stroje drazsi.

Horské traktory (obr. 1) jsou koncepéné feseny jako trak-
tory standardni s mens§imi koly vybavenymi Sirokoprofilo-
vymi pneumatikami popf. terra-pneumatikami nebo jako hor-
ské traktory specialni konstrukce s nize polozenym tézis-
tém, které se koncep¢né ani provedenim od svahovych no-
sicl nafadi vyrazné nelisi a mnohdy je mozno je mezi né
zatadit.

Zatim co svahova dostupnost horskych traktord odvoze-
nych od traktord standardnich dosahuje 16°, svahova do-
stupnost specialnich horskych traktorti je shodna se sva-
hovou dostupnosti svahovych nosi¢i nafadi.

Svahové nosice nairadi (obr. 2) maji z dvounapravovych
energetickych prostfedkd nejvyssi svahovou dostupnost.
Jejich t&zisté je polozeno nizko nad podlozkou (pfiblizné
650-750 mm), coz zarucuje dobrou pii¢nou i podélnou stabi-
litu. Jejich svahova dostupnost pii pouziti Sirokoprofilo-
vych pneumatik na suchém povrchu je pti jizd€ po spadnici
az 30°, po vrstevnici az 33°. Na nejvyssich svazich se pouzi-
va dvojmontaze pneumatik.

Samojizdné podvozky s vyménnymi nastavbami (obr. 3)
se pouzivaji k nejriznéj§im Gi¢elim, jak je zfejmé z tab.2.

Nejvétsi svahova dostupnost na suchém povrchu pii
pouziti Sirokoprofilovych pneumatik a fizeni vozidla zkuse-
nym fidi¢em, ktery je obeznamen s terénem je pfi jizdé po
spadnici az 27° pii jizdé€ po vrstevnici az 20°.

Pro obhospodafovani travnich porostii na malych po-
zemcich, které jsou na prikrych svazich se v zahrani¢i pouzi-
vaji jednondpravové Zaci stroje. Néktera konstrukéni feseni
téchto stroji umoziuji vyménu Zaciho Gstroji za jiné stroje
napft. shrnovac, rozmetadlo tuhych mineralnich hnojiv, mul-
¢ovac apod. Vzhledem k jejich malé vykonnosti a znaéné
fyzické naroc¢nosti jejich obsluhy se nepfedpoklada jejich
$irsi uplatnéni v naSich podminkach Specialni konstrukce
pojezdového Ustroji umoziuje dosazeni vysoké svahové
dostupnosti (obr. 4).
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for these areas. It relates especially to their slope accessa-
bility, working width, payload, placing of gravity centre,
kind of tyres etc.

According to the slope accessability it is possible to
divide the machines used to grassland maintenance into
two groups. The machines with slope accessability up to
12° and machines with slope accessability over12°. While
for the plots with slope gradient up to 12° it is possible to
recommend the standard agriculture machinery to a large
extent, in the case of steeper slopes it is necessary to use,
from the viewpoint of labour protection, the special machi-
nes with high slope accessability (tab. 1).

Owing to the labour safety and quality, machine chassis
tyre action on grass cover and machine steering control it
is necessary to use on the slopes over 12° special energy
means equipped by accessories, which enable to carry out
the operations connected with grasslands maintenance
even on distinctive and steep slopes.

From the constructional point of view it is possible to
divide these energy means into:

stractors with lowly placed gravity centre (mountain

tractors),

eslope tool carriers,

eself-propelled chassis with replaceable bodies,

eone-axled machines.

The above mentioned machines have high technical
level. Conceptual and construction design of individual
manufacturers doesn’t differ very much. In comparison
with standard agricultural machinery these machines are
more expensive.

Mountain tractors (fig. 1) are conceptually construc-
ted as the standard tractors with smaller wheels equipped
by wide profile tyres or terra-tyres as mountain tractors of
special construction with lower placed gravity centre,
which don’t differ considerably neither conceptually nor
by design from slope tool carriers and it is often possible
to rank them among these carriers.

While the slope accessability of mountain tractors de-
rived from standard tractors reaches 16°, the slope accessa-
bility of special mountain tractors is consistent with slope
accessability of slope tool carriers.

Slope tool carriers (fig. 2) have the highest slope ac-
cessability from all two-axled energy means. Their gravity
centre is placed low above the ground (about 650-750 mm),
which is a guarantee of good transverse and linear stabili-
ty. Their slope accessability at the use of wide profile tyres
and on dry surface is during driving along the fall line up
t030° and along contour line up to 33°. On the steepest
slopes there are used double mounting tyres.

Self-propelled chassis with replaceable bodies (fig. 3)
are used to the various purposes, as it is evident from
the tab.2.

The highest slope accessability on the dry surface at
using of wide profile tyres and vehicle driving by an expe-
rienced driver, who knows the terrain very well, is during
the drive along the fall line up to 27° and along the contour
line up to 20°.



Tab. 2 Uziti samojizdnych podvozkii s viménnymi nastavbami
Tab. 2 Using of self-propelled chassis with replaceable bodies

Pouziti operace Nastavba, naradi Schéma
Use of operation Body, tool Scheme
Pfeprava materidlu Valnikova

Sklapéci
Material transport

Drop-side

Tilting

Sklizeii a doprava
picnin

Harvest + forage
grass transport

Velkoobjemova sbéraci
nastavba

Large volume pick-up
body

Doprava a aplikace
kapalnych statkovych
hnojiv

Transport and
application of liquid
farmyard manure

Aplikaéni cisterna pro
kapalna statkova hnojiva

Application tank for
liquid farmyard manure

Sedeni Zaci stroj
Cutting Mowing machine
Obraceni Obrace¢
Shrnovéni Shrnovaé
Tedding Tedding machine
Raking Raking machine
Odkliz sné¢hu Sipova radlice

Snow removal

V-shaped share

Odkliz sné¢hu

Snow removal

Snéhovi fréza

Rotary snow plough
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Obr. 1 Horsky traktor s celné nesenym rotacnim
Zacim strojem
Fig. 1 Mountain tractor with frontal mounted

rotary mowing machine

Obr. 3 Samojizdny podvozek Transporter AEBI
s velkoobjemovou sberaci ndstavbou
Fig. 3 Self-propelled chassis Transporter AEBI with

large volume pick-up body

Obr. 2 Svahovy nosic¢ ndradi s ¢elné nesenou
protibéznou zaci listou
Fig. 2 Slope tool bar with frontal mounted

counter-rotating cutter bar

Zdrojem picnin pro vyrobu objemnych krmiv v horskych
a svazitych CHKO jsou ptedevsim louky. Louky Ize cha-
rakterizovat jako velmi bohata druhova spolecenstva,
s dominantnimi travami, podminéna lidskou ¢innosti .

Obhospodarovani lu¢nich travnich porostd je spojeno
s pracovnimi postupy zahranujicimi:

e oSetfovani porostd,

e  hnojeni,

e  sklizen.

Pro tyto pracovni postupy byly stanoveny exploatac-
ni, energetické a ekonomické ukazatele. Jako ptiklad je dale
uveden pracovni postup sklizné picnin z luénich porostd
sbéracimi navésy.

Picniny jako objemnd krmiva jsou vyznamnou soucasti
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Obr. 4  Specidlni konstrukce pojezdového tuistroji
s protibéznou Zaci listou
Fig. 4 Special construction of travelling mechanism

with counter-rotating counter bar

For the grasslands maintenance on small plots, which
are placed on steep slopes there are used in abroad one-
axle mowing machines. Some constructions of these ma-
chines enable the exchange of mowing mechanism for other
machines, for example raking machine, spreader of solid
mineral fertilizers, mulching machine etc. Owing to their low
performance and high physical severity for their operators
there isn’t expected a wider utilization in our conditions.
The special construction of travelling mechanism enables
an attainment of high slope accessability (fig. 4).

The source of forage crops for bulk feed production in
mountaineous and steep regions of Protected Landscape
Areas (PLA) are mainly the meadows. The meadows can be
characterized as very rich species communities with domi-
nant grasses influenced by human activity.



krmnych davek chovu skotu, ovei a koz. Picniny nejsou
findlnim produktem, ale naklady na jejich vyrobu vyrazné
ovlivituji ekonomickou efektivnost ptfedevsim chovu sko-
tu.

Pti dodrzeni optimalni doby sklizn¢ a ziskani kvalitni bio-
masy je vysledna hodnota objemnych krmiv vyrobenych z
picnin do zna¢né miry zavisla na vhodném provedeni ope-
raci sklizn€ a dopravy, zajisténi optimalniho procesu kon-
zervace a ucelném uskladnéni.

Lu¢ni picniny patii z technologického hlediska mezi ob-
jemné hmoty. Ty se vyznacuji nizkou objemovou hmotnos-
ti a s tim spojenymi vysokymi jednotkovymi naklady na
dopravu a skladovani.

Zpisob sklizn€, volbu pracovniho postupu, zplsob fe-
Seni dopravnich a manipula¢nich operaci a skladovani pic-
nin urcuje forma, ve které bude picnina vyuzivana, tzn. jako
seno nebo senaz. Od pouziti ¢erstvych picnin jako krmiva
se postupné upousti. Picniny se sklizi jako volné lozené
sbéracimi navésy nebo se lisuji.

Pracovni postupy sklizn€ volné€ lozenych zavadlych pic-
nin z trvalych travnich porostd sbéracim navésem do silaz-
niho Zlabu a sena jsou uvedeny v tabulce 3. Exploataéni,
energetické a ekonomické ukazatele udava tabulka 4 pro
zavadlé picniny, uskladiiované ve zlabovém sile a tabulka 5
pro seno.

Meadow grasslands maintenance is connected with ope-
rations including:

®  grass cover treatment,

o fertilization,

e  harvest.

For these operations there were determined the exploita-
tive, energy and economic indicators. As an example can
be mentioned operational sequence of forage crop harvest
from meadow covers by pick-up semi-trailers.

The forage crops as bulk feeds are the important compo-
nent of feeding rations for beef cattle, sheeps and goats.
The forage crops aren’t a final product, but the costs for
their production influence considerably the economic effi-
ciency mainly in beef cattle breeding.

At the observance of optimal harvest time and attain-
ment of high quality biomass, the resultant value of volume
feeds produced from forage crops depends to a large ex-
tent on suitable method of harvest and transport, optimal
process of preservation and efficient way of storage.

Meadow forage crops belong from the technological
point of view to the volume substances, which have low
volume weight and high unit transport and storage costs
connected with it.

The method of harvest, selection of operational sequen-
ces, way of solution of transport and handling operations

Tab. 3 Pracovni postupy sklizné volné loZenych zavadlych picnin a sena z trvalych travnich

porostii sbéracim ndvésem

Sbér pieprava a
vykladka sbéracim
navésem

Uskladnéni
zavadlych a suchych
materiald ze
sbéraciho navésu

Po dosazeni pozadované susiny.

Operace Termin Pozadavky
Seceni V bramboratském vyrobnim typu 1. se¢ | Termin 1. seée v dobé pocatku metani az
25.5. a7 10.6. V horském vyrobnim vymetani pievladajicich druhd trav v porostu.
typu o 1 az 2 tydny pozdé;ji.
2. se€ za 60 az 65 dni po 1. seci.
Obraceni Po poseceni v zavislosti na pocasi. Dosazeni pozadované susiny pro konzervaci:
- sendzovanim 35 az 40 %
- seno 85 %.
Shrnovani Shrnuti do fad s hmotnosti fadku u :

- zavadlych picnin 8 az 12 kg/m,
- suchych picnnin 2 az 5 kg/m.

Délka fezanky 25 az 300 mm
podle zptisobu konzervace a uskladnéni.

Do silazniho Zlabu nebo silazniho vaku
v kratkém ¢asovém useku.

68



vazt

Tab. 3 Harvest operational sequences of wilted forage crops in bulk and hay from perennial

grasslands by pick-up semi-trailer

Collection, transport
and unloading by
pick-up semi-trailer

Storage of wilted
and dry materials
from pick-up semi-
trailer

Operation Period Requirements
Cutting In potato production region the first Date of first cutting in time from beginning of
cutting 25.5. up to 10.6. In mountain ear formation up to ending of earing of
production region by 1 - 2 weeks later. | predominant grass species in cover.
Second cutting 60 - 65 days after the
first cutting.
Tedding After cutting in dependence on weather | Attainment of required dry matter for
conditions. preservation:
- by haylage 35 up to 40 %
- hay 85 %.
Raking Hacking with row weight at :

After attainment of required dry matter.

- wilted forage crops 8 az 12 kg/m,
- dry forage crops 2 az 5 kg/m.

Length of chopped straw 25 az 300 mm,
according to the method of preservation and
storage.

In the silo or silo bag in a short time.

Vysledky prezentované v pfispévku byly feSeny v ramci
vyzkumného projektu NAZV MZeCR 1G58055 Obhospo-
datovani travnich porostil a udrzba krajiny v podminkach
svazitych chranénych krajinnych oblasti a horskych ob-
lasti LFA.

Kontakt: Ing. Zdenék Pastorek, CSc.
Ing. Otakar Syrovy, CSc.
Bc. llona Gerndtova
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and storage of forage crops are determined by form, in which
a forage crop will be utilized, it means hay or haylage. The
use of fresh forage crops is gradually phased out. The fora-
ge crops are harvested in bulk by pick-up semi-trailers or
they are pressed.

The harvest operational sequences of wilted forage crops
in bulk from perennial grasslands harvested by pick-up
semi-trailer with transport in the silo and haymaking are
shown in the table 3. The exploitative, energy and econo-
mic indicators for wilted forage crops stored in silo are men-
tioned in the table 4 and for hay in the table 5.

The results presented in this article have been obtained
within the solution of research project NAZV MZeCR
1G58055 Management of grassland and landscape mainte-
nance under conditions of sloping protected landscape
areas and LFA mountain regions.
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Naklddka volné loZenych picnin p¥i sklizni

Ze souboru praci vénovanych sklizni, dopravé a usklad-
néni picnin byly vybrany vysledky, které hodnoti nakladku
volné lozenych picnin pfi sklizni. Pfi sklizni picnin jsou do
dopravnich linek zafazeny i sklizeci prosttedky — sklizeci a
sbéraci fezaCky, sbéraci navesy a sbéraci lisy. Pro nakladku
volné lozenych picnin jsou hlavnimi technickymi prostied-
ky sklizeci a sbéraci fezacky a sbéraci navésy. Vykonnost
tezacek pfti sklizni Cerstvych picnin je ovliviiovana vyno-
sem (obr. 1) a délkovou hmotnosti fadku (obr. 2).

Loading of forage crops in bulk in the course of
harvest

From the complete works dealing with harvest, transport
and storage of forage crops there were selected the results,
which evaluate the loading of forage crops in bulk in the
course of harvest. At this harvest of forage crops there are
also harvest means — field choppers and pick-up cutting
machines, pick-up semi-trailers and pick-up balers included
into transport lines. For the loading of forage crops in bulk
there are the main technical means field choppers and pick-
up cutting machines and pick-up semi-trailers. The effici-
ency of cutting machines during the harvest of fresh forage
crops is influenced by yield (fig.1) and linear mass of a row

(fig.2).
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Obr. 1  Rozsahy obvykle dosahovanych vykonnosti u samojizdnych a traktorovych rezacek pri seceni a nakladce
tenkostébelnatych picnin a kukutice (W) v zavislosti na vynosu (©):
tenkostébelnaté picniny ~ a) samojizdna rezacka, b) traktorova rezacka
kukurice ~ c) samojizdna rezacka

Fig. 1  Extensions of usually achieved efficiencies at self-propelled and tractor cutting machines during the

mowing and loading of thin-stalky forage crops and maize (W) in dependence on the yield ((0):
thin-stalky forage crops ~ a) self-propelled cutting machine, b) tractor cutting machine for maize,

~ ¢) self-propelled cutting machine
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Obr. 2 Rozsahy obvykle dosahovanych vykonnosti sbéracich rezacek pri nakladce zavadlych picnin (W)
v zavislosti na hmotnosti Fadku (\J): a) samojizdna sbéraci rezacka, b) traktorovd rezacka
Fig. 2 Extensions of usually achieved efficiencies of pick-up cutting machines during the loading of wilted
Jorage crops (W ) in dependence on mass of a row (Y): a) self-propelled pick-up cutting machine, b) tractor
cutting machine
Diesel consumption for loading of one ton of forage crops
by cutting machines in dependence on their efficiency is
mentioned in fig. 3.

Spotfebu nafty na naloZeni tuny picnin fezackami
v zavislosti na jejich vykonnosti uvadi obr. 3.
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Obr. 3 Priimérnd jednotkova spotieba nafty (Q) na naloZeni tenkostébelnatych picnin a silazni kukuvice
Fezackami v zavislosti na jejich vykonnosti v nakladce (W ):
Cerstvé tenkostébelnaté picniny ~ a) samojizdnd rezacka, b) traktorova vezacka
zavadlé tenkostébelnaté picniny ~ c) samojizdna rezacka, d) traktorova rezacka
kukurice ~ e) samojizdna rezacka
Fig. 3 Average unit consumption of diesel (Q) for loading thin-stalky forage crops and silage maize by
cutting machines in dependence on their efficiency at loading (W ):
fresh thin-stalky forage crops ~ a) self-propelled cutting machine, b) tractor cutting machine of wilted
thin-stalky forage crops ~ c) self-propelled cutting machine d) tractor cutting machine for maize
~ e) self-propeller cutting machine
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Rozhodujicim ekonomickym ukazatelem pro nakladku jsou
pfimé naklady na nalozeni jednotky hmotnosti materialu
(jPN). Tyto naklady ovliviiuje jednak vySe nakladti na ho-
dinu prace samojizdné fezacky nebo soupravy traktoru
s fezaCkou (jPN,), jednak vykonnost fezatek (W ).

Primérné jednotkové piimé naklady (jPN) zjisténé u na-
kladky tenkostébelnatych picnin a kukufice v zavislosti na
vykonnosti fezacek (W) jsou uvedeny na obrazku 4.

The decisive economic index for loading is represented
by direct costs for loading of a unit of material weight jPN)).
These costs are on the one hand influenced by amount of
costs for one hour working activity of self-propelled cut-
ting machine or tractor set with cutting machine (jPN, ) and
on the other hand by the efficiency of cutting machines
(W).

Average unit direct costs (jPN ) determined at loading
of thin-stalky forage crops and maize in dependence on
efficiency of cutting machines (W ) are illustrated on figu-
re4.
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Obr. 4 Priimérné jednotkové ndklady Fezacek na nakladku picnin (PN) v zavislosti na dosahované vykonnosti(W ):
Cerstvé tenkostébelnaté picniny ~ a) samojizdnad rezacka, b) traktorova vezacka
zavadlé tenkostébelnaté picniny ~ c) samojizdna rezacka

kukurice ~ d) samojizdna rezacka
Fig. 4
efficiency (W ):

Average unit costs of cutting machines for loading of forage crops (j PN) in dependence on achieved

fresh thin-stalky forage crops ~ a) self-propelled cutting machine b) tractor cutting machine of wilted
thin-stalky forage crop ~ c) self-propelled cutting machine of maize

~ d) self-propelled cutting machine

Sbéraci navésy predstavuji vyznamny sklizeci a doprav-
ni prostiedek pro objemné materialy v Cerstvém, zavadlém i
suchém stavu. Obvykle dosahované vykonnosti sbéracich
navést v nakladce (W) v zavislosti na délkové hmotnosti
fadku (y) znazoriiuje obr. 5. Pomocné operace pii nakladani
spolu s ota¢enim na souvrati snizuji technickou vykonnost
v nakladce (prichodnost) o 10 az 35 % podle velikosti a
tvaru pozemku
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Pick-up semi-trailers represent the important harvest and
transport means for voluminous materials in fresh, wilted
and dry state. The usually achieved efficiencies of pick-up
semi-trailers at loading (W ) in dependence on linear mass
of arow (y) is illustrated on fig. 5. The auxiliar operations
during loading together with turning on headland decrease
technical efficiency at loading (passage rate) by 10 up to 35
% according to the size and shape of plot.
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Obr. 5 Obvyklé vykonnosti sbéracich navésii v nakladce (W) v zavislosti na délkové hmotnosti Fadku (\f)
Fig. 5 The usual efficiencies of pick-up semi-trailers at loading (W) in dependence on linear mass of a row (\f)

Spotiebu nafty na nalozeni tuny materidlu (Q, ) vyrazné Diesel consumption for loading of one ton of material
ovliviiuje vykonnost pii nakladce (W ) jak zndzorfuje (Q,) is influenced considerably by efficiency at loading
obr. 6. (W) asitis illustrated on fig. 6.
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Obr. 6 Jednotkova spotieba nafty pFi nakladani (Q,) v zavislosti na vykonnosti nakladce (W) u sbéracich
navesi o uzitecné hmotnosti: a) 5000 kg, b) 10000 kg, c) 15000 kg

Fig. 6  Unit diesel consumption at loading (Q,) in dependence on efficiency at loading (W) in case of pick-up
semi- trailers with payload: a) 5000 kg, b) 10000 kg, c) 15000 kg
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Se vzriistajici vykonnosti klesé jednotkova spotieba naf-

vvvvvv

vvvvvv

prikon odebirany vyvodovym hiidelem uzite¢na hmotnost
navésu neovliviuje.

Vykonnost pii nakladani (W ), ovliviiuje i jednotkové
piimé ndklady na nakladku (jPN, ), jak je zfejmé z obr. 7.

With increasing efficiency the unit diesel consumption
decreases. The pick-up semi-trailers with lower pay-
load have lower energy intensity at loading, because they
need, owing to their weight, lower power input for drive at
loading and power input withdrawn by power take-off shaft
is not influenced by payload of semi-trailer.

The efficiency at loading (W ) influences as well the unit
direct costs for loading (PN, ), as it is evident from fig.7.
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Obr. 7

Jednotkové primé ndklady sbéracich navésii pri nakladce (P,) v zavislosti na vykonnosti v nakladce (W)

o uzitecné hmotnosti: a) 5000 kg, b) 10000 kg, c) 15000 kgj

Fig. 7

with payload: a) 5000 kg, b) 10000 kg, c) 15000 kg

Vysledky a udaje uvedené v tomto ptispeévku byly ziska-
ny pii feSeni vyzkumného zaméru MZE00027031 Vyzkum
novych poznatkti védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské
republiky

Kontakt: Be. llona Gerndtovd
Ing. Otakar Syrovy, CSc.
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Unit direct costs at pick-up semi-trailers during the loading (/ P ) in dependence on efficiency at loading (W)

The results and data, presented in this article, have been
obtained within the solution of research intention MZE
0002703 1Research of new knowledge of the scientific sec-
tor agricultural technologies and mechanization and appli-
cation of innovations of the sector into the agriculture of
the Czech Republic.



UdrZba travnich porostii ve specifickych
podminkich méné priznivych oblasti

Trvalé travni porosty (dale jen TTP) jsou nedilnou sou-
&asti kulturni krajiny Ceské republiky. Z hlediska ekologic-
kého, ale i hospodatského se jedna o mimotadné riznoro-
dou skupinu biotopd. Kromé produkéni funkce plni travni
porosty v krajin€ i celou fadu mimoprodukénich funkei.
Znacény podil TTP je v méné ptiznivych oblastech a oblas-
tech s ekologickymi omezenimi, kde zabiraji az 35,9 % plo-
chy.

Ekologicky vyznam trvalych travnich porostu je
v mimolesni krajin€ natolik vyznamny, Ze je s nim nutné
pocitat i pfi planovani a tvorbé ekologickych siti. Tvorba
ekologickych siti se v CR realizuje prostiednictvim Uzem-
nich systémii ekologické stability (dale jen USES). USES
funguje jako nastroj ochrany a tvorby krajiny, pfispiva
k uchovani a podpofée jejiho ptirozeného genofondu. USES
podporuje polyfunkéni vyuzivani krajiny, ¢imz se podili na
napliovani cild evropského, tzv. multifunkéniho modelu
zemedélstvi.

Podminkou pro pIné funkéni travni porost po strance
produkéni i mimoprodukéndi je jeho pravidelna udrzba, kte-
rou je potieba zabezpecit tak, aby zohledriovala specifické
podminky obhospodatovaného izemi.

V roce 2008 byl ve VUZT, v.v.i. ukon&en projekt NAZV
1G57004 Komplexni metodické zabezpeceni Gdrzby trvalych
travnich porostli pro zlepSeni ekologické stability
v zemédelskeé krajiné€ se zaméfenim na oblasti se specificky-
projektu se uvadi v dalsim textu.

V ramci feSeni projektu byly ovéfeny a ekonomicky vy-
hodnoceny zpisoby vyuzivani travnich porostil z hlediska
potieby zabezpecit ekonomicky a ekologicky pfijatelnou
udrzbu zemédélske krajiny.

Dale byly navrhnuty technologické systémy vhodné pro
udrzbu TTP ve specifickych podminkach méné ptiznivych
oblasti, byly zpracovany zakladni normativy pro obhospo-
dafovani prvki USES, zv1asté pak TTP (ukazku uvadi tab.
1) a databaze vhodnych strojti pro pracovni operace souvi-
sejici s problematikou USES.

Byly zpracovany priruc¢ky o zakladnich charakteristikach
TTP, ale i o zasadach zpracovani zbytkové biomasy z jejich
udrzby.

V ramci feseni projektu byla ovéi‘ena technologie zpraco-
vani zbytkové biomasy z udrzby zeméd¢lské krajiny kom-
postovanim v pasovych hromadach na volné plose.

Praktické navody pro zemédélskou praxi upravuyji tii zpra-
cované metodiky (obr. 1).

vazt
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Grassland maintenance in specific conditions
of less favoured areas

Perennial grassland (hereinafter PG) forms integral part
of cultural landscape of the Czech Republic. From ecologi-
cal as well economic point of view it is particularly hetero-
genous group of biotopes. Apart from production capabili-
ty, the grassland has in countryside quite a number of non-
productive functions. The considerable part of PG is situa-
ted in less favoured areas and in regions with ecological
restrictions, where occupies as far as 35,9 % areas.

The ecological importance of PG is in countryside witho-
ut forests in such a degree significant, that it is necessary
to take it into account also in planning and formation of
ecological networks, which are carried out in the Czech
Republic by means of Territorial system of ecological stabi-
lity (hereinafter TSES). This system operates as an instru-
ment of landscape management and contributes to mainte-
nance and support of natural genetic resources in country-
side. The TSES supports multifunctional use of landscape,
thereby participates in accomplishment of objectives so-
called European multifunctional model of agriculture.

The condition for fully functional grassland, in respect
of its productive and non-productive functions, is regular
maintenance, which is necessary to carry out so, that the
specific features of managed territory are taken into ac-
count.

In 2008 it was finished in Research Institute of Agricultu-
ral Engineering p.r.i. (RIAE) project NAZV 1G57004 Com-
plex methodology providing the perennial grassland main-
tenance to improve ecological stability in agricultural land-
scape focused on regions with specific conditions. The
most important results and outputs of this project are men-
tioned in the following text.

Within the project solution there were verified and eva-
luated economically the methods of grassland use in order
to ensure economically and ecologically acceptable main-
tenance of agricultural landscape.

Furthermore there were proposed technological systems
suitable for PG maintenance in specific conditions of less
favoured areas and there were elaborated basic normatives
for management of TSES elements, especially PG (see tab.1)
and database of machinery suitable for working operations
relating to TSES matters

There were elaborated manuals concerning PG basic cha-
racteristics, but also related to the principles of residual
biomass processing from its maintenance. Within the pro-
ject solution there was verified technology of residual bio-
mass processing from agricultural landscape maintenance
by composting in belt piles on free surface. Practical in-
structions for farm practice are included in three elabora-
ted methodologies (Fig. 1).



Tab. 1 Seceni travniho porostu — velkoparcelni plocha

Energeticky prostredek Pracovni stroj Souprava naklady
Souprava o1 -l
JOHN DEERE 6910 POETTINGER NOVA CAT 260 CR [Ké.ha']
nf;;‘;l, P“Tég_‘ﬁﬁl]ady naRs‘;Z‘;i Piimé naklady [K&.h'] Nkiady pro vykonnost [ha.h™]
[h.rok'] | fixni | variabilni | [h.rok] fixni variabilni | [K&.h] 1,5 1,7 1,9
400 151,02 86,10 192565 | 1284 | 1133 | 1014
800 | 930,78 | 757,75 500 120,82 86,10 189545 | 1264 | 1115 | 998
600 100,68 86,10 187531 | 1250 | 1103 | 987
400 151,02 86,10 173949 | 1160 | 1023 | 916
1000 | 744,63 | 757,75 500 120,82 86,10 1709,29 | 1140 | 1005 | 900
600 100,68 86,10 1689,15 | 1126 | 994 | 889
400 151,02 86,10 161539 | 1077 | 950 | 850
1200 | 620,52 | 757,75 500 120,82 86,10 158519 | 1057 | 932 | 834
600 100,68 86,10 156505 | 1043 | 921 | 824
Tab. 1 Grassland mowing— large plot area
Power means Working machine Set Set cos‘gs
JOHN DEERE 6910 POETTINGER NOVA CAT 260 CR [K¢.ha']
Annual . .
working Direct C(?IStS Annua¥ working Direct costs [CZK.h™] for performance[ha.h™]
time [CZK.h"] time Costs
[h.year '] | fixed |variable [h.year] Fixed | variable |[CZK.h']| 1.5 1,7 1,9
400 151,02 86,10 1925,65 | 1284 | 1133 | 1014
800 930,78 | 757,75 500 120,82 86,10 189545 | 1264 | 1115 998
600 100,68 86,10 1875,31 | 1250 | 1103 987
400 151,02 86,10 1739,49 | 1160 | 1023 916
1000 744,63 | 757,75 500 120,82 86,10 1709,29 | 1140 | 1005 900
600 100,68 86,10 1689,15 | 1126 994 889
400 151,02 86,10 161539 | 1077 950 850
1200 620,52 | 757,75 500 120,82 86,10 1 585,19 | 1057 | 932 834
600 100,68 86,10 1 565,05 | 1043 921 824

ZASADY PRO ZPRACOVAND
TECHNOLOGICKYCH POSTUPD
PRI UDRZBE TTP V USES

Metodika pro praxi

Petr Pliva s kol

STRAINIVIBAVEN] hD'\iP()‘\"l\'I{n;": k'i.l“:’I%IIP\I\\I HMOTY
KOMPOSTOVACI LINKY ' R GORERY ;
METODIKA PRO PRAXI TRVALYCH TRAVNICH POROSTL
Menckna s wrsita v ek VLE.t METUDIRA FRO PRAX]

Cerven 2008 Vo ehibiting dstas remEddske echmiky, vy,
Sryien 2008

Obr. 1 Metodiky pro praxi
Fig.1 Methodologies for practice
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ZEMANEK, P., BURG, P. Zisady pro zpracovani tech-
nologickych postupii pri tidrzbé TTP v USES. Schvéalena
metodika pro praxi. Mendlova zemédélska a lesnicka uni-
verzita v Brng, Zahradnicka fakulta v Lednici, listopad 2008,
20s. ISBN 978-80-7375-250-7

Metodika je vypracovana pro potieby subjektli zajistuji-
cich udrzbu trvalych travnich porost v prvcich USES.
Zabyva se problematikou navrhu technologického postu-
puudrzby piizohlednéni uzemnich zvlastnosti lokality. Roz-
liSuje hlediska maloparcelnich a velkoparcelnich podminek,
zohlediuje pozadavky na odvoz ziskané travni biomasy a
jeji mozné vyuziti. DileZitou ¢asti metodiky jsou zasady
pro vybér stroja pro zajisténi jednotlivych pracovnich ope-
raci v technologickém postupu.

vazt

ZEMANEK, P., BURG, P. Principles for processing of
technological processes in PG maintenance in TSES. Ap-
proved methodology for practice. MZLU in Brno, Faculty
of Gardening in Lednice, November 2008. 20 s. ISBN 978-
80-7375-250-7.

Methodology is elaborated for subjects ensuring peren-
nial grassland maintenance in TSES elements. It deals with
problems of proposal of technological process maintenan-
ce with regard to territorial particularities of a locality. It
differentiates large and small plots conditions, takes into
account requirements for transport of obtained grass bio-
mass and its possible use. To the important part of metho-
dology belong principles for selection of machinery ensu-
ring particular working operations in technological process.

35 £
30 - Velkoparcelni technologie
Large plots technology
Velkoparcelni Velkoparcelni | . ,
2% technologie maloparcelni Velkoparcelni i maloparcelni technologie
: Large and small plots technology
technologie
§ 20 1 Maloparcelni technologie
3 Small plots technology
2
E
[+
5
§ 0 1 Maloparcelni
technologie
5 -
|

Podminky stanovisté / Location conditions [ - ]

Obr. 2
Fig. 2

Vhodnost technologii pro podminky stanovisté
Stability of technologies for locality conditions

Pozn.: Hodnoceni podminek stanovi$té vychazi ze souctu bodu ziskanych hodnocenim tvaru pozemku, ¢lenitosti pozemku,
terénnich podminek a ptistupnosti pozemku pro mechanizaci.

Note: Evaluation of location conditions goes out from the total sum of points gained by assessment of plot shape and
topography and its access ability for mechanisation means.



KOLLAROVA, M., PLiVA, P.: Kompostovani travni hmoty
z udrzby trvalych travnich porostii : metodika pro praxi.
Praha : Vyzkumny ustav zemédélské techniky, srpen 2008.
24 5. ISBN 978-86884-36-3

Metodika poskytuje ndvod na zpracovani piebytecné
travni hmoty z udrzby TTP technologii fizeného komposto-
vani v pasovych hromadach s dirazem na zabezpecéeni za-
kladnich podminek pro spravny priub&éh kompostovaciho
procesu.

Soucasti metodiky jsou popisy ruznych variant kom-
postovani travni hmoty (modelové piiklady), které jsou
navodem pro zemé&délské podniky a dalsi subjekty na vy-
budovani podobného zafizeni pro zpracovavani piebytec-
né travni hmoty.

KOLLAROVA, M., PLIVA, P.: Composting of grass mate-
rial coming from perennial grassland. Methodology for
practice. Research Institute of Agricultural Engineering, p.r.i.,
August 2008, 24 p. ISBN 978-86884-36-3

Methodology offers an instruction for processing of su-
perfluous grass material coming from perennial grass main-
tenance by means of technologies of controlled composting
in belt piles with emphasis on ensuring of basic conditions
for proper course of composting process.

The part of methodology describes various options of
grass material composting (model examples), which repre-
sent an instruction for building of similar facilities serving
to the superfluous grass material processing for agricultu-
ral enterprises and other subjects.

Tab. 2 Surovinova skladba vhodna pro kompostovani piimo ,,na poli“

Kvalita travni

Surovinova skladba (%)

Suhgrirlll(;tzf%) travni hmota n:ll;\r]r?elll,tgéasf?rr::, kejda clll(l(e)égssll((; lrlrrllr l;}a, ﬁ;ig?/\efil(()
piliny kompostu
18 -20 50 50 --- - .
35-75 90 --- --- --- 10
85 50 - 50 .- .
Vystupem kompostovaciho procesu je kompost, ktery neni registrovany a vyuziva se pro
Hotovy produkt vlastni potiebu. Spliiuje pozadované jakostni znaky podle CSN 46 5735 , Primyslové

komposty“ a obyCejné je aplikovany v misté vyroby, tzn. pfimo na poli. Kompost je

vyuzivan na hnojeni pozemki zemédélského podniku.

Tab. 2 Raw material structure suitable for composting directly ,,in the field*

Raw material structure (%)
Grass material
quality- Haly of poor farmyard Addition of
0 rass material quality, straw, slurry manure finished
dry matter (%) g old unmown >
horse manure compost
grass, sawdust
18 -20 50 50 --- --- ---
35-75 90 --- --- --- 10
85 50 --- 50 --- ---
Output of composting process is compost, which is not registered and is used for own
Finished consumption. It fulfils the required attributes of quality according to the standard CSN 46
product 5735 ,Industrial composts“ and usually is used in place of production, it means direct in the
field. Compost is used for fertilization of agricultural land
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PLIVA, P. a kol.: Strojni vybaveni kompostovaci linky :
metodika pro praxi. Praha : Vyzkumny tstav zemédélské
techniky, ¢erven 2008. 16 s. ISBN 978-80-86884-33-2

Metodika shrnuje poznatky ovéfené v praxi o moznos-
tech pouzivani vhodnych mechanizaénich prosttedki pii
provozovani kompostovaci jednotky do 1000 t vyrobené-
ho kompostu za rok technologii pasovych hromad na vol-
né plose. Metodika se podrobné vénuje optimalnimu stroj-
nimu sestaveni kompostovacich linek, s diirazem na vyuziti
spolehlivé, u€inné, vykonné a investi¢né nenaro¢né kom-
postovaci techniky. Metodika umoziiuje provozovatelim
kompostovacich jednotek sestaveni kompletni komposto-
vaci linky.

veazt

PLIVA, P. a kol.: Machine equipment of composting line
: methodology for practice. Research Institute of Agricul-
tural Engineering, p.r.i., June 2008, 16 p. ISBN 978-80-86884-
332

The methodology includes pieces of knowledge verified
in practice and relating to options in using of suitable me-
ans of mechanization in operation of composting unit up to
1000 t annualy produced compost by means of technology
of belt piles on free surface. Methodology deals in detail
with optimal assemblage of composting lines with empha-
sis on using of reliable, effective and productive composting
equipment with low investment costs. Methodology ena-
bles for operators of these units assemblage of a complete
composting line.

|m
|~

Obr. 3 Praktické provedeni kompostovaci linky pro zemedélstvi
Fig. 3 Practical realization of composting line for agriculture

Pfi udrzb& TTP jako prvkii USES je z ekologicko- krajinai-
ského hlediska potieba zaglefiovat do kostry USES i die-
vinné vegetacni prvky, které plni v zemédélské krajing du-
lezité funkce. Vysadba dievinnych vegeta¢nich prvkd na
experimentalni lokalit¢ Malonty je zndzornéna na obr. 4.

In maintenance of perennial grassland as one of the com-
ponents TSES it is necessary to include into the TSES fra-
mework from ecological point of view also wood species,
which have important functions in agricultural landscape.
Planting of wood vegetation elements on experimental lo-
cality Malonty is shown in fig.4.

Obr. 4 Vysadba dievinnych vegetacnich prvku na lokalité Malonty
Fig. 4 Planting of wood vegetation elements in locality Malonty
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Lze ptredpokladat, ze v disledku soucasnych pozadavkt
na multifunkéni zemédélstvi, kdy zeméde€lec neni jenom pro-
ducentem zemédélskych komodit, ale i tviircem a spravcem
krajiny a kdy je snaha fesit udrzbu zemédé€lské krajiny s co
nejniz§imi naklady, se bude zajem vySe zminované vysled-
ky projektu zvySovat.

Kromé toho je v soucasné dobé velice aktualni i pozada-
vek na efektivni nakladani se zbytkovou biomasou ze ze-
meédélské ¢innosti, kterou Ize s ispéchem zpracovavat tech-
nologii fizeného kompostovani v pasovych hromadach na
volné plose. Vyuzitim kompostu na zemédélské padé 1ze
vyrazné prispét k zlepSeni jejich vlastnosti a ke zvySeni
obsahu humusovych latek v puadé.

It is possible to assume, that as a result of current requi-
rements on multifunctional agriculture, when a farmer is
not only producer of agricultural commodities, but also
manager and administrator of countryside and there is an
effort to solve its maintenance under as low as possible
costs, the interest in above mentioned results of this pro-
ject will increase.

Apart from this fact, there is currently also very actual
requirement for effective utilization of residual biomass from
agricultural activities, which can be successfully proces-
sed by the technology of controlled composting in belt
piles on free surface. The utilization of compost on far-
mland areas can contribute significantly to an improvement

Obr. 5 Prekopavani kompostu s aplikaci kejdy
Fig. 5 Compost turnover with slurry application

Prezentované idaje a materialy v tomto pfispévku byly
ziskany v ramci feSeni vyzkumného projektu NAZV MZe
1G57004 Komplexni metodické zabezpeceni udrzby trvalych
travnich porosti pro zlepseni ekologické stability
v zemédelské krajin€ se zaméfenim na oblasti se specificky-
mi podminkami.

Kontakt: Ing. Maria Kolldarovd, Ph.D.
Ing. Petr Pliva, CSc.

doc. Ing. Pavel Zemdnek, CSc., MZLU FZ
doc. Ing. Patrik Burg, Ph.D., MZLU FZ
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of its characteristics and to an increase of humic substance
content in soil.

The presented date and facts in this article have been
obtained within the solution of research project NAZV
1G57004 Complex methodology providing the perennial
grassland maintenance to improve ecological stability
in agricultural landscape focused on regions with specific
conditions.



Méreni infiltrace vody a erozni odolnosti
trvalych travnich porosti

V roce 2008 jsme opakovali porovnavaci méteni povr-
chového odtoku pii simulovaném zadestovani na vybra-
nych stanovistich z pfedchazejicich let.

Vysledky pIné odpovidaji pfedpokladu - nejpiiznivejsi
pldni strukturu ma panensky trvaly travni porost (TTP) ve
Vid¢i-Stiitezi, nasleduje zatravnéna orna ptida s intenzivnim
typem hospodareni v Lesné a nejhors$i hodnoty vykazuje
pokus s variantami travnich smési zaloZeny na pozemku v
Zubti. Skute¢nost, Ze soubory vybérovych dat ze vSech
stanovi$t’ nenalezi do jednoho zakladniho statistického
souboru, potvrdila statistickd analyza.

veazt

Measurement of water infiltration and
erosion resistance of permanent grassland

In 2008 we repeated the comparative measurement of
surface runoff at simulated sprinkling on selected locati-
ons from previous years.

The results correspond fully to assumption, that the most
favourable soil structure has the virgin permanent grassland
(PQG) in Videc-Stiitez, after it follows grass-covered arable
land with intensive type of husbandry in Le$na and the
worst values were recorded in case of the experiment with
variants of grass mixtures founded on a plot in Zubii. The
fact, that the sets of selected data from all locations do not
belong to the one basic statistic set, was confirmed by
statistical analysis
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Obr. 1 Priklad grafického casového pribéhu rychlosti infiltrace vody do pudy a rychlosti
povrchové odtoku vody s vyznacenim pocdtku povrchového odtoku tp na trvalém travnim

porostu StriteZ

Fig. 1 Example of graphic time course of water infiltration rate and surface water runoff rate with
indication of surface runoff beginning on the permanent grassland in Stritez



Analyza potvrdila pfedpoklad, Ze rychlost infiltrace vody
do pudy na trvalych travnich porostech je zavisla na sklo-
nu. Snizujici se hladina vyznamnosti s ¢asem zadestovani
vSak signalizuje, Ze vyznamu pro ovlivnéni vsakovani des-
tové vody po pomérné kratké dob€ nabyvaji jiné faktory.
Nejvyznamnéj§im faktorem je vlhkost pudy pred pocatkem
zadest'ovani, zejména v povrchové vrstvé do 50 mm. Poca-
tek povrchového odtoku je zavisly na pokryvnosti povr-
chu méfici plochy na signifikantni urovni 95 % a na poca-
teéni vlhkosti pidy v hloubce od 50 do 150 mm. Pokryv-
nost povrchu ovliviiyje infiltraci pouze v pocatku zadest'o-
vani. Po namoceni povrchu rostlin tento faktor pro vsako-
vani vody do pudy ztraci na vyznamu. Také vliv sklonu
povrchu se s ¢asem zade$tovani vyznamné snizuje. Nej-
veétsi vahu na prabéh infiltrace pti simulovaném zade$to-
vani trvalého travniho porostu ma tedy vlhkost pudy.

Vysledky hodnoceni infiltrace vody do ptdy, povrcho-
vého odtoku vody i smyvu zeminy jsou vyuzitelné pfi na-
vrhovani ekologicky vhodnych postupti zpracovani ptidy
a pti upfestiovani zasad spravné zeméd¢lské praxe pro pod-
minky Ceské republiky. Ukazuje se potieba diferencované-
ho pfistupu k napravnym opatfenim charakteru stiedné hlu-
bokého a hlubokého kypieni pud s pfiznaky nezadouciho
zhutnéni ¢asti pidniho profilu pod hloubkou kazdoro¢ni-
ho mélkého zpracovani pudy. Kromé vyuziti v navrhovani
variantnich technologii péce o pidu motivuji vysledky k
hlubsimu studiu faktori piisobicich na zadrzovani vody
pudou v soudobych péstitelskych technologiich spojenych
s vystavenim pldy vedlej$im negativnim vliviim zemé&d¢l-
ské techniky.

Vysledky prezentované v pfispévku byly feSeny v ramci
vyzkumného projektu NAZV MZe CR QG60093 Hospoda-
feni na ptid€ v horskych a podhorskych oblastech se ziete-
lem na trvalé travni porosty.

Kontakt: Ing. David Andert, CSc.,
Ing. Pavel Kovaiicek, CSc.
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Analysis confirmed the hypothesis, that the rate of wa-
ter infiltration into the soil on permanent grassland depends
on the sloping of terrain. However, diminishing significan-
ce level in the course of sprinkling time indicates, that after
relatively short period other factors influence more the rain
water infiltration. The most important from these factors is
soil moisture before the beginning of sprinkling, especially
in surface layer up to 50 mm. The beginning of surface
runoff depends on the surface cover of measuring area on
significance level 95 % and on initial soil moisture in the
depth from 50 up to 150 mm. The surface cover influences
the infiltration only at the beginning of sprinkling. After
soaking of plant surface this factor influencing the water
infiltration into the soil declines in importance. Also the
influence of surface inclination decreases significantly in
the course of sprinkling time. Therefore, the most impor-
tant influence on infiltration course during simulated sprin-
kling of permanent grassland has soil moisture.

The evaluation results related to water infiltration into
the soil, surface water runoff and also soil washing off are
utilizable at proposing of ecologically suitable procedures
in soil cultivation and as well at specification of principles
of good agricultural practice for conditions of the Czech
Republic. There is evident necessity to ensure the differen-
tiated approach to the corrective measures as there are
medium-deep and deep soil loosening with symptoms of
undesirable soil compaction in the part of soil profile under
the level of annual shallow soil cultivation. The results can
be used at proposing of technologies dealing with soil care
and in addition to it for the deeper research of factors influ-
encing the retention of water in soil under the conditions of
current technologies of cultivation, which are connected
with adjoining negative effects of agriculture machinery.

The presented results are part of the grant project No.
QG 60093 “Farming o soil in sub mountain region with re-
gard to permanent grassland”, supported by the National
Agency for Agricultural Research of the Czech Republic.



Vyuziti separované kejdy z chovu skotu jako
plastického steliva v chovech skotu

Moderni boxové ustajeni dojnic vyuziva pro pohodu
zvitat rizné stelivové materialy. Tradi¢ni stelivo — slama —
neni na prevazné vétsing€ farem plné k dispozici. Je proto
nutné hledat vhodny stelivovy material s dobrou plastici-
tou, ktery by dovoloval mékce kopirovat povrch téla uléha-
jiciho zvitete ve srovnani s tvrdou podlozkou stajové pod-
lahy, mél by dobré tepelné izola¢ni vlastnosti a jeho pouZiti
by nezvySovalo emise Skodlivych a zapasnych plynd do
ovzdusi.

Vhodnym médiem je napf. separat z kejdy skotu o susiné
cca 60 %, specialné upraveny pro potieby stlani a piistyla-
ni v boxech. Podestylani separatem zlepsi welfare ustaje-
nych dojnic. Dojnice si v plastickém organickém materialu
vytvareji ptirozené lizko, nedochazi k prochladnuti téla pti
uléhani na holé podlaze a zaroverti se zvysi i Cistota povr-
chu téla dojnic. Pti uplatnéni plastického steliva zaroven
dochazi ke zlepseni mikroklimatickych podminek ve stajo-
vych objektech, zejména k poklesu emisi amoniaku nejmé-
né 0 35 % ve srovnani s ustajenim vyuzivajicim slamu nebo
matracové loze. Nezanedbatelnou vyhodou plastického
steliva je i manipulace pfi pfistylani, kdy nedochazi k roz-
hazovéni steliva mimo ustajovaci plochu.

Technologicka linka pro vyrobu plastického steliva ze
separované kejdy skotu je sestavena ze separatoru, nakla-
dace, prekopavace kompostu, zatizeni pro monitoring pri-
béhu kompostovaciho procesu a prosévaciho zatizeni. Po-
moci celé linky je ze surové kejdy odseparovan tuhy podil

veazt

Utilization of separated beef cattle slurry as
plastic bedding in beef cattle husbandry

The progressive box stabling of dairy cows utilizes for
animal welfare various bedding materials. The conventio-
nal bedding — straw — is not available in the decisive num-
ber of farms. Therefore, it is necessary to look for a appro-
priate bedding material with good plasticity, which would
enable to copy softly the body surface of a lying animal in
comparison with hard stable floor, moreover it would have
good heat insulation properties and its use would not in-
crease the emissions of harmful and stinking gases into the
atmosphere.

The suitable medium is, for example, separate from beef
cattle slurry with dry matter content about 60 %, specially
modified for making of bedding and additional bedding in
boxes. The bedding, which is formed by separate, impro-
ves the welfare of stabled dairy cows. They create themsel-
ves a natural bed in the plastic organic material, their body
do not get cold through, when they lie on the bare floor and
also the cleanness of dairy cows body surface is improved.
At using of plastic bedding come simultaneously to an
improvement of microclimatic conditions in stables, mainly
to the reduction of ammoniac emissions by 35 % at least, in
comparison with stabling using straw or mattress bedding.
The inconsiderable advantage of plastic bedding is also
the better handling during additional bed making, when the
bedding is not thrown outside of stabling area.

Technological line for production of plastic bedding from
separated cattle slurry consists of separator, loader, com-
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Obr. 1 Technologické schéma toku kejdy
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(separat), ktery je pii kontrolovaném mikrobialnim komposto-
vani v pasovych hromadach, tzn. pti aerobnim fizeném rych-
lokompostovani tepeln¢€ oSetien, a tak zbaven patogennich
mikroorganizmt, které by mohli negativné ovlivnit zdravot-
ni stav chovaného skotu. Dochazi tak k hygienizaci vy-
sledného produktu — plastického steliva — bez potieby dal-
$ich nakladnych vstupt (zejména energie) do vlastniho
kompostovaciho procesu.

Technologické schéma toku kejdy je uvedeno na obraz-
ku 1. Zakladnim prvkem provozni linky je vhodny separator
pouzivany pro separaci exkrementti ze staje s podestylkou
(resp. bez podestylky), pfi které je ziskavan separat s ptiz-
nivym obsahem susiny. Schematické zobrazeni separatoru
je uvedeno na obrazku 2. Separator je plnén drticim Cerpa-
dlem. Tekuta frakce odtéka samospadem ze dna separatoru
do skladovaci jimky, tuha slozka je z kose oddélovana po-
moci $krabky a dopravovana na nakladni prostor doprav-
niho prostedku. Separat a dal$i materialy vhodné pro opti-
malni surovinovou skladbu zakladky jsou pomoci ¢elniho
naklada¢e naformovany do pozadovaného tvaru komposto-
vaci hromady (vyska cca 1,5 + 2 m a §itka cca 2,5 m) a
nasledné poprvé prekopany pomoci piekopavace kompos-
tu z dtivodu zajisténi homogenizace. Poté je cely komposto-
vaci proces zahdjen a kompostovaci hromady jsou prubéz-
né piekopavany.

Podminkou spravné Cinnosti celé technologie je, aby
separat z divodu hygienizace prosel termickou Gpravou
pii dostatecné dlouhé expozici, tzn. teplota v kompostu je
po dobu 10 dni cca 60 °C. Z tohoto divodu je elektronic-
kym teplomérem s digitalnim ukazatelem a zaznamnikem
namétfenych dat kontinudlné sledovan prubéh teploty
v kompostovaci hromad¢. Teplomér je vybaven ty¢ovou
zapichovaci sondou, kterou je mozno umistit do hromady
kompostu tak, aby bylo zajisténo monitorovani teploty v
celém prifezu hromady. Soucasné je monitorovana i teplo-
ta vzduchu nad hromadou. Sonda s teplomérem je
z kompostovaci hromady vyjmuta pouze pfi procesu pie-
kopavani a po jeho ukonceni opét umisténa do hromady.
Typické pribehy teplot v jednotlivych kompostovacich hro-
madach jsou uvedeny na obrazku 3. Kompostovaci proces
1ze urychlit ptidanim vhodnych biotechnologickych ptiprav-
ki, které zvysuji teplotu v zakladce a zarovei napomahaji
hygienizaci vysledného produktu. Po ukonceni celého kom-
postovaciho procesu je hotové plastické stelivo proseto
na bubnové prosévacce a uskladnéno.

Béhem celého kompostovaciho procesu jsou kromé tep-
loty sledovany i dalsi parametry kompostu. Pribézné jsou
odebirany vzorky pro mikrobiologické hodnoceni kompos-
tua je také sledovana jeho vlhkost.

vazt
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post turner, apparatus for monitoring of composting pro-
cess and sifting device. By means of the whole line the
solid part is separated from non-treated slurry, which is
found during the controlled microbial composting in belt
piles, it means at acrobic controlled rapid composting, tre-
ated by heat and deprived of pathogenic microbes, that
could be influence negatively the health state of beef catt-
le. The result is sanitation of final product — plastic bed-
ding — without necessity of further expensive inputs (espe-
cially energy) into the real composting process.

Technological scheme of slurry flow is illustrated on fi-
gurel. The basic element of operational line is suitable se-
parator used for separation of excrements from stable with
bedding or without bedding, at which is obtained a separa-
te with favourable dry matter content. Schema of a separa-
tor is shown on figure 2. The separator is fulfilled by cru-
shing pump. The liquid fraction is drained by means of
gravity from the bottom of separator into the storage col-
lector. The solid component is separated from a basket by
means of scraper and carried into the loading space of trans-
port means. The separate and other materials suitable for
optimal raw material composition of compost stowing are
formed by frontal loader in required shape of compost pile
(height about 1,5 + 2 m and width about 2,5 m) and subse-
quently turned for the first time by means of compost tur-
ner in order to be ensured the homogenization. Afterwards,
the whole composting process begins and the composting
piles are continuously turned.

The condition of proper operation of the whole techno-
logical line is as follows: due to sanitation necessity, the
separate must pass through heat treatment at sufficiently
long exposition, it means, that the temperature in compost
will be for a period of 10 days about 60°C. For this reason
the electronic thermometer with digital indicator and data
logger monitors continuously the course of temperatures
in composting pile. The thermometer is equipped by stick
recessing probe, which can be placed into the compost pile
so, that the monitoring of temperature was ensured in the
whole cross-section of pile. At the same time there is moni-
tored also the air temperature over the pile. The probe with
thermometer is removed from composting pile only during
the turning and after its termination is placed again into the
pile. The typical courses of temperatures in individual com-
posting piles are illustrated on the figure 3. The composting
process can be accelerated by addition of suitable biotech-
nological preparations, which increase the temperature in
foundation material and at the same time facilitated the sa-
nitation of final product. After completion of the whole com-
posting process, the finished plastic bedding is sieved in
the drum-screening machine and stored.

In the course of this process there are monitored except
the temperature also other compost parameters. There is
continuously carried out the sampling for purpose of micro-
biological compost evaluation and as well there is monito-
red the moisture



Pribéh teplot v zakladce 05/08
Temperature course in founding materials 05/08
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Obr. 3 Priibéh teplot v kompostovacich hromaddch
Fig. 3 Temperature course in composting piles

Proces rychlokompostovani trva 8 — 12 tydnt a umoziu-
je snizit emise pfedev§im amoniaku a methanu do ovzdusi
ve srovnani s klasickym zptisobem kompostovani (trvaji-
cim zpravidla 12 mésici) azo 50 % za rok. Pfidanim vhod-
ného biotechnologického prostiedku dochazi k zesileni vli-
vu rychlokompostovani na potlaceni emisi $kodlivych a
zapasnych plynu.

Vzhledem k tomu, ze plastické stelivo spliiuje potiebné
znaky jakostniho kompostu (dle pfislusné normy), je moz-
né jeho prebytek vyuzit i jako péstebni substrat.

Vysledky prezentované v ptispévku byly ziskany v ram-
ci feseni vyzkumného projektu NAZV MZe CR 1G58053
Vyzkum uziti separované hovézi kejdy jako plastického ste-
liva ve stajovych prostorach pro skot pfi biotechnologické
optimalizaci podminek ,,welfare®.

Kontakt: Ing. Antonin Jelinek, CSc.
Ing. Petra Zabloudilovad
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The rapid composting process lasts 8 — 12 weeks and
enables to reduce the emissions, mainly ammonia and met-
hane, into atmosphere in comparison with introduced sys-
tem of composting (lasting as a rule 12 months) by 50 % per
year. By addition of suitable biotechnological preparation
it will come to the intensification of rapid composting effect
on emissions decrease of harmful and stinking gases.

With regard to the fact, that plastic bedding has the re-
quired quality characteristics of compost (according to the
relevant standard), it is possible to use its surplus as a
nutritive substrate.

The results presented in article have been solved within
the research project NAZV MZe CR 1G58053 Research in
utilization of separated cattle slurry as a plastic organic
litter in stables for cattle at bio-technological optimization
of welfare conditions.



Hodnoceni produkce odpadni biomasy v okoli
silnice

V ramci feseni projektu NAZV QG60083 Konkurence-
schopnost bioenergetickych produktii se pozornost zamé-
fila rovnéz na moznost vyuziti produkce odpadni biomasy
pfi udrzbe silnic. V uplynulych dvou letech se provadélo
znaéné mnozstvi terénnich méfeni v provoznich podmin-
kach s cilem stanovit parametry sklizn€ zelené hmoty pfi
udrzbé silnic. V pfispévku jsou prezentovany vysledky
méfeni CtyT nejcastéji vyuzivanych zplsobti sklizné v okoli
silnic v Ceské republice.

K mechanizované sklizni a naslednému odvozu materialu
byla vyuzita souprava Unimog U 400 s ¢elnim mul¢ovacim
adaptérem a cepovym Zacim strojem v zadni &asti vozu. Zaci
stroj je vybaven nasavacim zatizenim, které pokosenou bi-
omasu dopravuje s vyuzitim metace do sbérného vozu.
Obsluhu stroje zajistuji 2 pracovnici. Zabér muléovace i
sekacky je 1,2 m (celkem tedy v idealnim piipadé 2,4 m). Za
sménu sklidi Gsek cca 7 — 8 km, tj. 1,6 - 1,9 ha. Pofizovaci
cena celého zafizeni je cca 8 mil. K¢&.

V prubéhu osmihodinové pracovni doby se sbérny viiz
naplni jednou, maximalné dvakrat v zavislosti na vlhkosti
sklizeného materialu, obsahu ,,stafiny* v porostu atd. Pod-
le obsahu vody v materialu se hmotnost plného piivésu
pohybuje od 1,2 t (suchy material) do 4,8 t (mokra trava).

Spotifeba PHM za sménu ( 8 hodin) pohybuje v rozmezi
801-1301motorové nafty. Vyssi spotieba paliva je v 1€t€ pfi
vy$Sich teplotach, kdy pfi pomalé pojezdové rychlosti je
vy$$i podil vykonu vyuzivan na chlazeni motoru a hydrau-
lického systému. Casovy harmonogram prace pii jedno-
sménném provozu byl v idedlnim piipadé€ nasledujici: 6:30
az 7:00 udrzba vozu, 7:00 — 10:00 sekani, naplnéni ptivésu,
10:00 - 10:30 prestavka, 10:30 — 11:00 odvoz sklizené bioma-
sy, 11:00 — 14:00 sekéni, naplnéni piivésu, 14:00 — 14:30
odvoz sklizené biomasy, tiklid stroje. Pracovni rychlost sou-
pravy byla 2,3 km.h"!, pfepravni byla 62 km.h™'.

Zaci stroj byl integrovan k hydraulicky ovladanému bog-
nimu rameni MULAG. Cely systém byl vybaven jisticimi
prvky zabraiujicimi poskozeni stroje a zafizenim, které do-
pravovalo hadici pokosenou travu do piivésu s velkokapa-
citni uzavienou nastavbou (viz obr. 1). Rozméry lozného
prostoru privésu byly 2,3x2,0x 4,5 m.

V tabulce 1 jsou naméfené a vypoctené parametry skliz-
né. Na obr. 2 je v satelitnim snimku zakreslen méteny usek
sklizné (Cervené) a trasa dopravy z mista naplnéni do mista
zpracovani a zpét do stiediska udrzby (modie). Byly méte-
ny parametry mechanizované a motomanualni metody skliz-
né travy a dfevni biomasy. Pro sklizeil pomoci motomanu-
alnich metod byly pouzity standardné pouzivané prostied-
ky (kfovinotez DOLMAR 360 a motorova fetézova pila
HUSQUARNA XP360).
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Evaluation of biomass waste production in areas
along the roads

In the framework of project solution NAZV QG60083
Competitiveness of bioenergy products the attention was
as well aimed at possibility of utilization of biomass waste
production in respect of road maintenance. In the passed
two years there were carried out considerable number of
field measurements in working conditions in order to deter-
mine parameters of green matter harvest in the course of
road maintenance. In this article there are mentioned mea-
surement results related to the four most utilized methods
of harvest in areas along the roads in the Czech Republic.

For mechanized harvest and subsequent material trans-
port there was used the set Unimog U 400 with front mul-
ching adapter and flail mower at the rear part of this set.
The mower is equipped by suction device, which trans-
ports mown biomass into collective wagon by means of a
blower. Operating staff consists of 2 workers. Working
width both mulching machine and mower is 1,2 m (it means
in optimal case 2,4 m totally). During a workshift it can be
harvested a zone cca 7-8 km, it means 1,6-1,9 ha. Purchase
price of the whole set is cca 8 mil. CZK. In the course of
eight-hour workshift the collective wagon is filled once, at
the most twice, depending on moisture of harvested mate-
rial, content of old mown grass in field cover etc. Accor-
ding to the water content in material the weight of filled
trailer moves between 1,2 t (dry material) and 4,8 t (wet
grass).

The fuel and lubricant consumption for a workshift (8
hours) ranges from 80 1 up to 130 I diesel fuel. The higher
fuel consumption occurs in summer at higher air tempera-
tures, when at low travel speed the greater share of perfor-
mance is used for cooling of engine and hydraulic system.
Work schedule under single-workshift operation was in ideal
case as follows: 6:30 - 7:00 set maintenance, 7:00 — 10:00
mowing and filling of trailer, 10:00 — 10:30 break, 10:30 —
11:00 transport of harvested biomass, 11:00 — 14:00 mowing
and filling of trailer, 14:00 — 14:30 transport of harvested
biomass, return of machine in place. Work speed of set was
2,3 km.h, transport speed was 62 km.h.

The mower was attached to the side pick-up arm control-
led by hydraulics MULAG. The whole system was equip-
ped by belaying elements preventing machine damage and
by device, which transported mown grass by means of a
hose into trailer equipped by trailer body with large capaci-
ty (see fig. 1). Dimensions of trailer loading capacity were
2,3x2,0x4,5m.

In the table 1 there are measured and calculated harvest
parameters. On figure 2 there is drawn on satellite photo-
graph the measured segment of harvested area (in red co-
lour) and transportation route from filling place to proces-
sing place and back to maintenance centre (in blue colour).



Obr. 1 Velkokapacitni privés pouzivany pri sklizni a dopravé travy
Fig. 1 Large-scale capacity trailer used during harvest and grass transport

Tab. 1 Parametry sklizné biomasy v okoli silnice

pouzité zatizeni typ mechanizované motomanualni metody sklizné
metody sklizné

Unimog U 400 + | DOLMAR | HUSQUARNA

MULAG SB 600 MS 360 360 XP

+ piivés

vykonnost (t.h'l) qm 1,27 0,96 0,08 1,2

vlastnosti vstupniho | charakter trava | dfeviny trava dreviny

materialu do nad
025 925 mm
mm
celkovy obsah vody (%) W, s 76 59 72 48
vlastnosti hmotnost (t) My 3,8 0,6 0,65 1,2
vystupniho - o '
o terialy celkovy obsah vody (%) W ist 73 57 70 47
primérna velikost ¢astic (mm) | x, 72,6 75,0 542,8 -
vyhfevnost (MJ.kg") of 3,3 6,75 4,0 8,7
sypnd hmotnost (kg.m’3) Ps 175,7 184,6 120,2 57
energetick4 hustota (GJ.m™) E, 0,58 1,25 0,48 0,50
mnozstvi spotfebovanych PHM (1) Vpal 32,5 9,3 5,1 0,5
celkova spotfebovand energie (MJ) Wsp 1049,3 268,0 158,8 15,6
mérna (MJkg™h We 0,276 0,446 0,224 0,013
spotiebovana (kWh.kg") 0,077 | 0,124 0,062 0,004
energie

jednotkové naklady | (K&.t7) N, 1976,- | 2456,- 5070,- 327.-
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Tab. 1 Parameters of biomass harvest in area along the road

used machinery type methods of methods of motomanual
mechanized harvest
harvest
Unimog U 400 + | DOLMAR | HUSQUARNA
MULAG SB 600 MS 360 360 XP
+ trailer

performance (t.h™) I 1,27 0,96 0,08 1,2

characteristics of | plant character grass wood grass wood species

input material species over
up to 25 mm
25 mm

total water content (%) W imput 76 59 72 48
characteristics of | weight (t) Moupur 3,8 0,6 0,65 1,2
output material total water content (%) W¥ ouipur 73 57 70 47
average size of particles (mm) | x, 72,6 75,0 542.8 -
heating power (MJ.kg™") 0 33 6,75 4,0 8,7
powder density (kg.m™) Ps 175,7 184,6 120,2 57
energy density (GJ .m'3) E, 0,58 1,25 0,48 0,50
fuel and lubricants quantity (1) Voal 32,5 9,3 5,1 0,5
total absorbed energy (MJ) Wsp 1049,3 268,0 158,8 15,6
specific absorbed | (MJ .kg'l) We 0,276 0,446 0,224 0,013
energy (kWh.kg™) 0,077 0,124 0,062 0,004
unit costs (Ké.t’l) N; 1976,- | 2456,- 5070,- 327,-

Obr. 2 Mapa se zobrazenim dopravy rostlinné hmoty ziskané pri udrzbé dalnice
Fig. 2 Map showing transport of plant material obtained during highway maintenance
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Vyhodou pii ziskdvani hmoty v okoli silnic oproti zelez-
nicim je skute¢nost, Ze dopravni trasa neni operaci bloko-
vana, provoz je pouze omezen. Pfi dodrzeni zasad bezpec-
nosti silnicniho provozu a bezpecnosti prace Ize sklizeni
provadét v normalnich provoznich podminkach.

Na frekventovanych tazich je vhodné zvolit pro danou
operaci termin s nizsi hustotou silni¢niho provozu. Na méné
frekventovanych usecich Ize sklizeni provadét z casového
hlediska témét bez omezeni a termin 1ze operativné piizpi-
sobit vytiZzenosti pracovnich sil.

There were measured the parameters of mechanized and
motomanual method of grass and wood biomass harvest.
For the harvest by means of motomanual methods there
were usually used brushcutter DOLMAR 360 and motor
chain saw HUSQUARNA XP360).

Advantage of plant material obtained in areas along the
roads in comparison with areas close to railways is the fact,
that transportation route is not blocked by working activi-
ty, the traffic is only rather limited. Under observance of

Highway Code principles and security of work the harvest

Obr. 3 Vyrez ze stromoradi listnacut (30 % javor klen, 30 % lipa
srdcita, 30 % jasan, 10 % jiné) pri dobé obmyti 10 let

Fig. 3

Cut out from line of deciduous trees (30 % sycamore,

30 % lime (Tilia cordata,), 30 % ash tree, 10 % other
at rotation period 10 years

Z hlediska novodobé historie byla zahajena masivni vy-
sadba stromoftadi v okoli silnic na konci 18. stoleti. Na né-
kterych mistech jsou i pies prubéznou obnovu stromotadi
jednotlivé rostliny, které pochazi z této doby. K vysadbé a
obnove stromotadi dochazi z praktickych, krajinotvornych
a urbanistickych didvodi stale. Na mnohych tsecich jsou
v okoli silnic v nadmérné mite rozsifeny plevelné naletové
dieviny, které je nutné prubézné likvidovat. Stejné tak je
nutné pribézné udrzovat vysadby stromofadi pro udrzeni
dobré kondice porostt , dale pak z divodu zajisténi bez-
pecnosti silni¢niho provozu. K udrzbé vétsiny stromoradi
v okoli silnic dochazi v intervalech 5 — 10 let. K dopInéni
informace uvadime, Ze v CR je aktudlng 55 583 km silnic a
dalnic.

Vysledky, prezentované v ptispévku, byly ziskany pfi
feseni vyzkumného projektu NAZV MZe QG60083 Kon-
kurenceschopnost bioenergetickych produkti.

Kontakt: Ing. Jiii Soucek, Ph. D.
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can be carried out during standard traffic conditions.

In busy road passages there is suitable to choose for
given operation a period with lower traffic density. In less
busy road sections it can be possible to carry out harvest
almost without time limitation and working period can be
conformed to the actual situation in workforce utilization.

In the light of modern history the extensive lines of trees
planting along the roads was started at the end of 18th
century. On certain places, in spite of their continuous re-
newal, we can find even nowadays single trees dating back
to this period. Planting and renewal of lines of trees is car-
ried out continually from practical, landscaping and urba-
nistic reasons. In many places along the roads there are
exceedingly widespread weed, natural seeding tree speci-
es, which must be removed all the time. It is also necessary
to maintain the lines of trees in good state, apart from other
things, owing to ensuring of road traffic safety. Mainte-
nance of great part of trees along the roads is carried out in
period 5 — 10 years. In order to complete this information it
is necessary to mention, that there are nowadays 55 583 km
roads and highways in the Czech Republic.

The results, presented in this article, have been obtained
within solution of research project NAZV MZe QG60083
Competitiveness of bioenergy products.



Vyuziti energetickych trav

Soucasti dlouhodobého sledovani vynosi energetickych
trav byly rozbory s cilem urcit chemické slozeni vyznam-
nych prvkl a stanoveni vyvoje obsahu téchto prvki
v prubchu zrani rostlin. Stanovily se obsahy organickych
tékavych latek, popela, dusiku, vodiku a uhliku.

Velmi zajimavy je pribéh obsahu dusiku v susing. Napti-
klad u psinecku byl ve hnojené varianté v prub&hu ristu o
25 a 50 % vétsi obsah dusiku nez u varianty nehnojené.
V okamziku technické zralosti vSak u obou variant zacne
prudce klesataz o 95 % .

Utilization of grasses for energy-producing
purposes

The parts of long-term yield monitoring of grasses culti-
vated for energy-producing purposes have been the ana-
lyses aimed at the determination of chemical composition
of important elements and content development of these
elements in the course of crop ripening. There were deter-
mined the contents of organic volatile substances, ash,
nitrogen, hydrogen and carbon.

The very interesting development was recorded at nitro-
gen content in dry matter. For example, in case of deer’s
foot, there was found out in fertilized variant during the
growth period by 25 and 50 % higher nitrogen content,
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Obr. 1 Obsah N v pritbéhu roku u hnojené a nehnojené variaty u psinecku
Fig. 1 Nitrogen content during the year at fertilized and non-fertilized variant of deer’s foot

Energetické traviny slouzi rovnéz jako palivo ve formé
briket. Vyzkum v této oblasti se zaméfil na mechanické vlast-
nosti briket a spalovani. Jednou z charakteristickych vlast-
nosti briket je jejich pevnost. Dosud nejéastéji pouzivany
zpusob je urceni pevnosti v tlaku pomoci stanoveni sily
pusobici kolmo k ose potiebné k rozruseni brikety. Ur¢itym
omezenim je zpisob pfepoctu na primer brikety. Dal§im
zpusobem je uréeni pevnosti v ohybu (pomoci trojbodého
ohybu). Na tuto metodu se vyzkum zaméfil (viz obr. 3 — 6).

than at non-fertilized variant. However, in period of techni-
cal ripeness, this content began to drop rapidly till by 95 %
- The grasses for energy-producing purposes serve also
as a fuel in the form of briquettes. The research in this field
was aimed at mechanical properties of briquettes and com-
bustion. One of the characteristic features of briquettes is
their solidity. The most frequent way so far it has been the
laying down of solidity in compressive strength by means
of determination of force acting vertically to the axis and
needed for a briquette disintegration. A certain limitation
represents the way of conversion on briquette diameter.
Another possible way is determination of solidity in ben-
ding strength (by means of three-point bend). The research
was aimed at this method ( see fig. 3 — 6).
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Obr. 3

Fig. 3

Briketa metlice 50%+ amarantus rezanka 50%

Primér sita 15 [mm], hustota 920 [kg.m], pevnost v ohybu 650 [kPa], odrol po 24 h 7 [%]
Brigquette of hair grass 50%+ Amaranthus chopped matter 50%

Sieve diameter 15 [mm], density 920 [kg.m™], solidity in bending strength 650 [kPa], spalling after 24 h 7 [%]

Obr. 4

Fig. 4

Briketa kukuricnd slama Srotovanad

Pramér sita 15 [mm], hustota 826 [kg.m?], pevnost v ohybu 720 [kPa], odrol po 24 h 6 [%]
Briquette of scraped maize straw

Sieve diameter 15 [mm], density 826 [kg.m™], solidity in bending strength 720 [kPa], spalling after 24 h 6 [%]

Obr. 5

Fig. 5

Briketa kukuricna slama rezanka

Hustota 708 [kg.m™], pevnost v ohybu 657 [kPa], odrol po 24 h 14 [%)]

Briquette of maize straw, chopped matter

Density 708 [kg.m™], solidity in bending strength 657 [kPa], spalling after 24 h 14 [%]
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Obr. 6 Briketa metlice

Pramér sita 15 [mm], hustota 607 [kg.m], pevnost v ohybu 250 [kPa], odrol po 24 h 19 [%]

Fig. 6 Briquette of hair grass

Sieve diameter 15 [mm], density 607 [kg.m™], solidity in bending strength 250 [kPa], spalling after 24 h 19 [%]

Pfiur¢ovani mechanickych vlastnosti riznych briket byl
rovnéz sledovan vliv ptidavku prachového hnédého uhli.
Jiz ptidavek 10 — 15 % hnédého uhli prodluzuje skladova-
telnost briket na 3 roky. Cisté slaméné brikety se za 2 mésice
rozpadnou. Pfi spalovani ve zplyfiovacim kotli je dosaho-
vano lepsich emisi u briket s pfidavkem hnédého uhli nez
pii spalovani ¢isté slameénych briket. U rostovych topenist’
(napf. Retap a Jotul) jsou vSak emise CO pfi pouziti briket
s ptidavkem uhli hor$i nez u briket z Cisté slamy.

Vysledky prezentované v pfispévku byly fesSeny v rdmci
vyzkumného projektu MZP SP/3gl/180/07 Vyvoj kompozit-
niho fytopaliva na bazi energetickych rostlin.

Kontakt: Ing. David Andert, CSc.
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At determination of mechanical properties of various typ-
es of briquettes it was also monitored the effect of dusty
brown coal addition. Already the addition of 10 — 15 %
brown coal prolong the storage life of briquettes up to 3
years. The straw briquettes are fallen to pieces after 2 mon-
ths. During the combustion in gasification boiler is achie-
ved the better emissions in case of briquettes with addition
of brown coal, than in the course of combustion of entirely
straw briquettes. However, at grate firing places (for exam-
ple Retap and Jotul), the CO emissions are worse, when
there are used the briquettes with coal addition, than in
case of entirely straw briquettes.

The results presented in this article have been obtained
within the research project MZP SP/3gl/180/07 Develop-
ment of composite phytofuel based on energy crops.



veazt

Tab. 1 Vysledky emisniho méreni na topenisti Retap
Tab. 1 Results of emissions measurement in firing place Retap

51
B = = =
< © < O S ® =
.| EE cEE|E2| 5,8 28] =
© - w |8 =5 o o
SE| 28| wg|nog s+ | EZ|EE|ISE| By
o @ 5 = 2 Q-""E > o | 2 g 8| 4+ 4 - =
[=ERt o Q > 8 5] o o = = <= > O
zo0|l 2| OF co| 28| £ g e s = 3 o
£ 8|59 O |+ 83| & o S S| Es| ®¢g
=) Z o = 9 S 82 5 — O < 8 < B =
z S 523 sE|°PE glmea| ~
= =
s e | Ea z
N
CO (mg/m3) pii O, 13% /at O, 13% | 2852 1926| 2389 1722 2061 842 | 2523 1841 1823
max. CO 4224 | 5043| 3033 3738 | 3481 | 2600| 7097| 4417| 4323
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NO (mg/m°) 103 159 137 48 116 42 87 139 127
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Moznosti efektivniho vyuziti zemédélskych
produkti k nepotravinarskym uceliim

Prace v této oblasti a v souladu s podetapou standardi-

zace se zamgérily:

e naproblematiku zajisténi jakosti biosurovin se zietelem
na biooleje a biopaliva,

e na technologii a feSeni strojnich linek vyroby standar-
dizovanych tuhych paliv ve formé pelet,

e nazhodnoceni ekonomiky a marketingu novych smért
vyuziti biosurovin jako nosi¢li energie a produktt.

Jakost Fepkovych olejii s ohledem na limitované technic-

ké parametry
Pro stanoveni a porovnani jakosti fepkovych oleji byly

odebrany zkusebni davky ze Sesti decentralizovanych pro-
vozul a jedné pramyslové olejarny (viz tab. 1). Nasledujici
analyzy zkusebnich vzorkt se provadély zptisobem umoz-
fujicim srovnani se specifikaci poZadovanych meznich
hodnot technické normy CSN 65 6516 ,,Repkovy olej pro
spalovaci motory na rostlinné oleje” (Fuels for vegetable
oil compatible combustion engines — Fuel from rapeseed
oil). Namérené charakteristiky ukazaly na velky rozdil
v jakosti zkusebnich vzorkt (viz obr. 1 — 8). Ve vSech vy-
robnach se zpracovavala fepka olejna spliujici kvalitativni
nakupni podminky. Splnéni pozadavkti na obsah vody, ¢is-
la kyselosti a oxidacni stabilitu necinilo problém zadné hod-
nocené olejarné. Mezi kritické body procesu ziskavani fep-
kovych olejti viak patii kontaminace fosforem, kovy II. sku-
piny — hot¢ikem a vapnikem a celkovy obsah znec€isténi
tuhymi zbytky z fepky olejné. Navazné podrobné vysetio-
vani pticin umoznilo urcit faktory ovliviiujici tuto kontami-
naci. Proto je mozné v doporuceni konstatovat:

e Zajednostupniové lisovani fepky olejné za studena, které
zajistilo troven kontaminace fosforem, hoi¢ikem a vap-
nikem pod limitnimi hodnotami technické normy CSN
65 6516, je bezpodmine¢né nutné zatradit druhy bezpec-
nostni stuperi filtrace s filtraéni schopnosti ¢astic in line
filtru max. 1 pm.

e Dvoustupriové lisovani za studena, stejné jako za tep-
la, resp. prumyslové zpracovani s extrakei je vzdy spo-
jeno s nadlimitnim obsahem fosforu a velmi ¢asto i hot-
¢iku a vapniku v fepkovém oleji. Z tohoto diivodu musi
vzdy nasledovat operace odslizeni, ptip. neutralizace
nebo dalsi stupné jako napt. béleni, filtrace ptes hydro-
fobni membrany, které ovsem zvySuji naklady, proto je
nutnd jejich pecliva volba. Pfi odslizeni je kromé klasic-
kych postupti mozné doporucit tzv. ,,superdegumming*.
Pted operaci se kombinuje pfidavani kyseliny a vody a
tim dochazi vedle vysokého odstranéni fosfolipidi
k podstatné mensimu vyskytu vody. Uplatiiuje se i TOP-
degumming (Total Degumming Process), ktery se mize
pouzit nejen na surové oleje, ale také na oleje zbavené
slizu vodou a v zasad¢ je zaloZen na pfidani kyseliny a
louhu s navaznou separaci. Fosfolipidy jsou pfitom té-
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Possibilities of effective utilization of agricultural
products for the non-food purposes

In accordance with substage of standardization, the work
in this field was aimed at:

e problems linked to quality assurance of biological raw
materials and taking mainly into account bio-oils and
bio-fuels,

e technology and solution of production lines used for
manufacturing of standardized solid fuels in the form of
pellets,

e cvaluation of economy and marketing of new trends in
utilization of biological raw materials as energy and pro-
duct carriers.

Quality of rapeseed oils in relation to the limited technical
parameters

In order to determine and compare the quality of rapese-

ed oils, there were taken out the testing batches from six
decentralized production units and one industrial oil plant
(see table 1). The subsequent analyses of testing samples
have been carried out by the method enabling the compari-
son with specification of required limit values of technical
standard CSN 65 6516 ,,Fuels for vegetable oil compatible
combustion engines — Fuel from rapeseed oil.* The measu-
red characteristics have shown the great difference in qua-
lity of testing samples (see fig. 1 — 8). In all manufacturing
plants there was processed rapeseed, which fulfilled the
qualitative purchase conditions. It helped as well to ensure
in decisive extent the meeting of demands for water con-
tent, acidity number and oxidative stability in assessed oil
plants. However, to the critical points in the process of
rapeseed oil obtaining, belong the contamination by phos-
phorus, metals of second group ( magnesium and calcium)
and total content of contamination from rapeseed solid re-
sidues. The consequential detailed investigation of rea-
sons of this state enabled to determine the factors, which
caused this contamination. Therefore, it is possible to state
as follows:

e Behind the one-stage cold pressing of rapeseed, which
decreased the level of contamination caused by phos-
phorus, magnesium and calcium under limit values of
technical standard CSN 65 6516, it is necessary to place
the second safety degree of filtration with filtration abi-
lity of particles in line filter max. 1 pm.

e The two-stage cold pressing and also hot pressing, resp.
industrial processing with extraction, is always connec-
ted with content of phosphorus and very often also
magnesium and calcium in rapeseed oil over limit valu-
es. Therefore, it must always follow the removal of mu-
cus, eventually neutralization or other operations, e.g.
whitening or filtration through hydrophobic membra-
nes, which however lead to cost increase and that’s
why it is necessary to select them carefully. In respect
to removal of mucus, besides of conventional procedu
res, it is possible to recommend so-called ,,superdegum



veazt

Tab. 1 Charakteristika odbéru repkovych olejii zkusebnich vzorku a rozsah provedenych analyz

Vykonnost Charakteristika lisovani Cislo , ” Ana@yza ,
N , .. , . Analyza v laboratofi v akreditované
v fepkovém oleji a upravy oleje vzorku "
laboratofi
190 kg.h za studena, jednostupiiove, 1 vSechny parametry
filtrace s ru¢nim ¢isténim a podle CSN 65 6516
filtra¢ni tkaninou bez schopnosti
vzniceni
340 kg.h' za studena, jednostupiiové, 2 hustota (15 °C) jako vzorek 1
listovy automaticky filtr obsah vody
310 kg.h za studena, dvoustuptiové, 3 ¢islo kyselosti -
listovy automaticky filtr celkovy obsah
410 kg.h'! za studena, dvoustuptiové, 4 necistot -
listovy automaticky filtr obsah fosforu
530 kg.h' za studena, dvoustuptiové, 5 obsah ’l\/v[’g+Ca -
listovy automaticky filtr JOQOVe ¢islo .
530 kg.h! za studena, dvoustuptiové, 6 oxida¢ni stabilita jako vzorek 1
béleni, listové automatické filtry
930 kg.h' za tepla, odslizeni a neutralizace, 7 -
listovy automaticky filtr
11700 kg.h! degumming 8 obsah vody -
lisovani béleni 9 ¢islo kyselosti -
a extrakce rafinace 10 obsah fosforu _
oxidacni stabilita

Tab. 1 Characteristics of test samples collection of rapeseed oils and scope of made analyses

Characteristics of oil pressing

Performance in and treatment Sample Analysis in Analysis in
rapeseed oil number laboratory accredited laboratory
190 kg.h' one-stage cold, filtration with 1 all parameters pursuant
manual cleaning and filter fabric to CSN 65 6516
without ability of
ignition
340 kg.h' one-stage cold, sheet automatic 2 density (15 °C) as the sample 1
filter water content
310 kg.h' two-stage cold, sheet automatic 3 acidity number -
filter total content of
410 kg.h'! two-stage cold, sheet automatic 4 impurities -
filter phosphorus
530 kg.h' two-stage cold, sheet 5 content -
automatic filter Mg+Ca content
530 kg.h” two-stage cold, whitening 6 iodine value as the sample 1
sheet automatic filters oxidation stability
930 kg.h” hot, removal of mucus and 7 -
neutralization, sheet automatic
filter
11700 kg.h! . degumming 8 water content -
pressing — 1
and whitening 9 ;mdlt}tl nltlmber _
. -conten
extraction refinement 10 oxidat. stability
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meéf upln€ odstranény. Také enzymaticky postup odsli-
zeni ,,EnzyMax Degumming™ je moZzny.

ming*. Before, there are combined the acid and water
and thereby comes not only to high grade of phospho-
lipide separation, but also to considerably lesser occur-
rence of water. It can be applied Total Degumming Pro-
cess, which can be used not only for raw oils, but also
for oils with mucus removed by water and it is based, in
principle, on addition of acid and lye with consecutive
separation. During this process the phospholipides are
almost completely taken away. Itis also possible to use
the enzymatic process for removal of mucus ,,EnzyMax
Degumming™.
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Obr. 1 Hustota zkusebnich vzorkii Fepkovych olejii
Fig. 1 Density of rapeseed oils test samples

Obr. 2 Obsah vody ve zkusebnich vzorcich Fepkovych olejii
Fig. 2 Water content in rapeseed oils test samples
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Obr. 3 Cislo kyselosti zkusebnich vzorkii

Fepkovych olejii
Acidity number of rapeseed oils test samples

Fig. 3

Obr. 4 Celkovy obsah necistot ve zkusebnich
vzorcich rFepkovych olejii

Fig. 4 Total content of impurities in rapeseed
oils test samples
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Obr. 5 Obsah fosforu ve zkusebnich vzorcich olejii
Fig. 5 P- content in rapeseed oils test samples

Obr. 6 Obsah kovii 1. skupiny Mg+Ca ve repkovych
zkuSebnich vzorcich repkovych olejii

Fig. 6 Mg+Ca metal content (Il. group) in rapeseed
oils test samples
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Obr. 7 Oxidacni stabilita zkusebnich vzorku
Fepkovych olejii
Fig. 7 Oxidation stability of rapeseed oils
test samples

¢ Oxidacni stabilita je dal$im vyznamnym ukazatelem, ur-
¢ujicim vhodnost pouziti fepkového oleje jako paliva
z pohledu skladovani a s tim souvisejici degradace. Pra-
bézné vyhodnoceni skladovaci zkousky fepkovych ole-
jus ptipravkem Baynox 200, 400 a 600 ppm v PWC né-
dobéch s pfistupem vzduchu, ulozenych v nevytapéné
mistnosti osvétlené pouze okennim svétlem v pribéhu
420 dni, ukazuje obr. 9.

Monitorovani pfineslo nezbytné poznatky a znalosti pro
optimalizaci procesu ziskavani fepkovych olejti a jejich
distribuci jako motorova paliva. Je také vychozim pod-
kladem pro vytvofeni potfebného fizeni kvality. Jeji za-
vedeni do praxe je nutnou podminkou k zajisténi stalé a
vysokeé jakosti motorového paliva z fepkového oleje.

Obr. 8 Jodové cislo zkusebnich vzorkii
Fepkovych olejii

Fig. 8 lodine value of rapeseed oils test
samples

Oxidation stability is other important indicator determi
ning suitability of rapeseed oil utilization as a fuel from
the storage point of view and with it related degradati
on. The continuous of rapeseed oils storage test with
preparation Baynox 200, 400 a 600 ppm in PVC vessels
with access of air and stored in unheated room illumina-
ted only by daily light in the course 0f 420 days is shown
on fig. 9.

Monitoring brought the essential evidences and know-
ledge for optimalization of rapeseed oils obtaining and
their distribution as the motor fuels. It forms also the
starting basis for creation of necessary quality assess-
ment. Its implementation into practice represents nece-
ssary condition for maintenance of stable and high qua-
ity of motor fuel manufactured from the rapeseed oil.

1"

Obr. 9 Zavislost oxidacni stability Fep
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Vyroba biopalivovych pelet

U zhutnénych biopaliv byla pozornost zaméfena na
technologické a jakostni aspekty biopalivovych pelet. Tech-
nologicka peletizacni linka LSP 1800, na jejimz feSeni se
VUZT, v.v.i. podilel, je uréena na vyrobu palivovych slamg-
nych pelet a briket. Jeji dispozicni feSeni ukazuje ¢ast obr.
10. Linka je schopna produkovat pelety o priméru 6 — 20
mm, délce 5 - 100 mm, odrol do 2 %. Vlastnosti vyrobeného
paliva odpovidaji CSN P CEN/TS 14961 ,,Tuha biopaliva—
Specifikace a tfidy paliv*.

Production of biofuel pellets

In case of biofuels the attention was aimed at technolo-
gical and quality aspects of biofuel pellets. Technological
pelletizing line LSP 1800, which was developed with partici-
pation of RIAE, p.r.i., is destined for the production of fuel
straw pellets and briquettes. Its dispositional solution is
shown on part of fig.10. This line is able to produce pellets
with diameter 6 — 20 mm, lenght 5 - 100 mm and spalling up
to 2 %. The properties of produced fuel correspond to CSN
P CEN/TS 14961 ,,Solid biofuels — Specification and fuel
classes®.

Obr. 10 Dispozicni FeSeni peletovaci a briketovaci linky LSP 1800
Fig. 10 Dispositional solution of pelletizing and briquetting line LSP 1800

Provozni parametry linky LSP 1800:

- Mgsi¢ni vykon pfi nepfetrzitém provozu je 1000 tun.
Pelety vyrobené na tomto zatizeni jsou ve shod¢ se
specifikaci (CSN P CEN/TS 14961 - 838202). Hodinovy
vykon se pohybuje v rozmezi 1300 az 1800 kg.

- Obsah vody ve slamé nesmi prekro¢it 14 %. Technolo-
gii je vhodné volit tak, aby byla slama ptediezana.

- Optimalni ro¢ni objem zpracovavané slamy pro linku je
5000 tun, to odpovida sklizenym plodinam (pSenice,
fepka olejnd) na plose pfiblizné 2000 — 2500 ha.

Ovéfovani lisovani riznych druhd suché biomasy se také
provadélo na peletovaci lince MGL 200. Jde o malotonazni
kompletni linku urcenou pro zpracovani suché biomasy

z malych hospodafstvi. Jeji primérna hodinova vykonnost

se pohybuje kolem 100 kg pelet o 6 mm. Celkové feseni je

patrné z obr. 11. Hlavnimi celky zafizeni jsou davkovaci $nek

s uzavienou nasypkou, promichavac¢ hmoty, granula¢ni lis,

tfidicka pelet s chladi¢em, odsavani, el. rozvadé¢. Co se

ty¢e pozadavkil na granulometrii, je nutné pted peletova-
nim vSechny suroviny o vétsi zrnitosti nez 3 — 3,5 mm $ro-
tovat pfes sita 3 — 3,5 mm zatizenim RS 650. Nemusi se

Srotovat jemné materialy, napf. jemné piliny bez hoblin, ot-

ruby, jemné plevy z Cisténi obili, jemné plevy po vyc¢isténi

maku, fepky, slunecnice apod.

Operation parameters of line LSP 1800:

- Monthly output under continuous running is 1000 tons.
The pellets produced by means of this line are in con
formity with the specification (CSN P CEN/TS 14961 -
838202). The hour performance ranges from 1300 up to
1800 kg.

- Water content in straw must not surpass 14 %. The
suitable harvest technology should enable the pre-cut
of straw.

- Optimal annual quantity of processed straw for this line
is 5 000 tons, it corresponds to the harvested crops
(wheat, rapeseed) on the area about 2000 — 2500 ha.

Verification relating to pressing of various kinds of dry
biomass was carried out also by means of pelletizing line

MGL 200. Itis low tonnage complete line destined for pro-

cessing of dry biomass from small farmsteads. Its average

output per hour ranges about 100 kg pellets with diameter 6

mm. The overall solution is evident from fig. 11. The main

units of the whole line are the dosing screw with closed

hopper, mass mixing device, granulating press, sorting de-
vice of pellets equipped by cooler, suction and electric
switchboard. In respect of requirements for granulometric
data, it is necessary to scrap, before production of pellet,
all raw materials with grain size bigger than 3 — 3,5 mm
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Obr. 11 Schéma celkového reseni peletovaci linky MGL 200

Fig. 11 Scheme of overall

Nakladovost bioenergetickych surovin

V tab. 2 se uvadi primérna plosna produktivita a suro-
vinova nakladovost ziskaného fepkového oleje, ethanolu,
bioplynu a kapalnych uhlovodika BtL (Biomass to-Liquid)
z rozhodujicich zemé&délskych plodin. Vynosy jsou pramér-
né statistické hodnoty v CR za rok 2007. Hodnoty v zévorce
predstavuji realné dosazitelné vynosy. Ceny se tykaji tzv.
CZV (ceny u zeméd¢lskych vyrobci — E.X.W.).

solution of pelletizing line MGL 200

through the sieves 3 — 3,5 mm by means of apparatus RS
650. It isn"t necessary to scrap soft materials, e.g. fine wood
sawdust without splinters, pollards, fine glumes from grain
clearing and fine glumes remaining after cleaning of poppy
seed, rapeseed, sunflower etc.

Tab. 2 Prumérna plosna produktivita a ndkladovost (1 € = 27 K¢, bez DPH)

Repka Zrniny a Cukrova Kukutice | Energeticka
Jednotka ., O . Y s
olejna obiloviny fepa na silaz plodina
Vynos t/ha 34) 4 52 (55) 33 (50) 12 (15)
Cena u zem. et 290 170 30 29 80
vyrobcll
;ffg’ﬂ?j /ha 870 680 1560 957 960
plochy (1160) (1190) (1650) (1450) (1200)
Uzitnd energie z konverze plodiny (bez ucinnosti pri vyuZiti)
Spotieba 2,3 kg/litr 2,6 kg/litr 9,5 kg/litr 6 kg/m’ 6 kg/litr
suroviny ) oleje ethanolu ethanolu bioplynu BtL’
Produkce 1300 (1750) 1540 (2700) 5480 (5790) | 5500 (8340) | 2100 (2625)
biopaliv z ha ) litrt1 oleje’ litréi ethanolu™* | litri ethanolu® | m’ bioplynu’ litrt BtL
Plosny vynos KWh/ha 12220 8930 31780 33550 19530
energie (16450) (15650) (33580) (50870) (24412)
Surovinovy
naklad na €/kWh 0,071 0,076 0,049 0,028 0,05
energ. jednotku

! fepkovy olej: 33,8 MJ/l = 9,4 kWh/I
2 bioethanol: 20,9 MJ/l = 5,8 kWh/I
3bioplyn: 22 MJ/m? = 6,1 kWh/m?
4 vynos butanolu o cca 22 % vyssi
> BtL — energetickd a hmotnostni bilance: 33,4 MJ/l = 9,3 kWh/l

515 % H,0
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Tab. 2 Average hectare productivity and spent costs (1 € = 27 CZK, without VAT)

Unit Rapeseed GCrZ;I;;ISld Sl;le g;r Silage maize Energy crop®
Yield t/ha 34 4(7) 52 (55) 33 (50) 12 (15)
Agricultural €t 290 170 30 29 80
producers price
Revenues per €/ha 870 680 1560 957 960
surface unit (1160) (1190) (1650) (1450) (1200)
Use energy from conversion (without effectiveness in application)
Feedstock 2,3 kg/l 2,6 kg/l 9,5 kg/l 6 kg/m’ 6 kg/l
consumption ) of oil of ethanol of ethanol of biogas of BtL’
Biofuels 1300 (1750) 1 | 1540 (2700)1 | 5480 (5790)1 5500 (8340) 2100 (2625) 1
production - of oil' of ethanol** of ethanol’ m’ of biogas’ of BtL
from 1 ha
Energy yield KWh/ha 12220 8930 31780 33550 19530
from acreage (16450) (15650) (33580) (50870) (24412)
Costs for
feedstock per €/kWh 0,071 0,076 0,049 0,028 0,05
energy unit

! rapeseed oil 33.8 MJ/I = 9.4 kWh/I

2 bioethanol: 20.9 MJ/l = 5.8 kWh/I

3 biogas: 22 MJ/m? = 6.1 kWh/m’?

4 butanol yield higher by about 22 %

5 BtL — energy and weight balance: 33.4 MJ/l = 9.3 kWh/l
¢15 % H,0

Nejistota vazana na dostupnost suroviny predstavuje
hlavni ekonomicky rizikovy faktor, zvlaste pro velkokapa-
citni centralizované konverzni jednotky a logistiku bioma-
sy. Rozdily ve vynosu a nadkladech ukazuji, Ze existuje znac-
ny potencidl pro zlepSeni, napt. vybérem plodin a osevnich
postupti podle vhodnosti pidy a optimalizace fizeni fetéz-
ce dodavek. Dalsi pokrok je ocekavan v oblasti sttedné az
dlouhodobych vysledki nadchéazejiciho vyzkumu a vyvo-
je, véetné novych odrid plodin a ,,novych* energetickych
plodin, jakoz i v oblasti zlep$eni péstebnich technologii.
Zvy$ovani konkurenceschopnosti vyroby biomasy, napf.
pomoci aktivit infrastruktury, vyzkumu a vyvoje a dalsich
podnéti vyznamné muize zlepsit ziskovost biomasy pii jeji
pfeméné na energii.

Vysledky a udaje uvedené v tomto prispévku byly ziska-
ny piifeseni vyzkumného zaméru MZE00027031 Vyzkum
novych poznatki védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&dglstvi Ceské
republiky.

Kontakt: Ing. Petr Jevic, CSc.
Ing. Zderika Sedivd

Level of bioenergetic raw material costs

In the table 2 there is shown the average hectare produ-
ctivity and raw material costs of obtained rapeseed oil, etha-
nol, biogas and liquid hydrocarbons BtL (Biomass to-Li-
quid) from decisive farm crops. The yields are the average
statistical values in the Czech Republic for the year of 2007.
The values in parenthesis represent the practically attaina-
ble yields. The prices are related to the so-called CZV (pri-
ces at agricultural producers — E.X.W.).

The uncertainty connected with raw material availability
repesents the main economic risk factor, especially for lar-
ge-scale centralized conversion units and biomass logis-
tics. The differences in yields and costs show, that there is
a considerable improvement potential, e.g. through the se-
lection of crops and crop rotation according to soil suitabi-
lity and optimalization of supply network. The further pro-
gress can be awaited in the sphere of medium-term and
long-term results of oncoming research and development,
incl. new crop varieties, new* energy crops and also in the
field of cultivation technology improvement. The increase
of competitiveness in biomass production, for example by
means of infrastructure activities, by the research and de-
velopment and through further incentives, can improve sig-
nificantly the profitability of biomass in process of its con-
version into energy.

The results and data presented in this article have been
obtained within the solution of research purpose
MZE00027031 Research of new knowledge of scientific
branch agricultural technologies and engineering and in-
novation application of this branch into the Czech agricul-
ture.
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Energetické a emisni vlastnosti standardnich
biopaliv

Pro vyrobu lisovanych biopaliv jsou vhodnym zdrojem
nékteré vynosové traviny. Tato paliva je mozno vyrabét
ve forme topnych briket nebo pelet. Palivoenergetické i me-
chanické parametry topnych briket z chrastice a kostfavy
sklizené v rtiznych terminech jsou obdobné (viz tabulky
1-4).

veazt

Energy and emission properties of standard

biofuels

For the production of pressed biofuels there are a sui-
table source some productive grasses. These fuels can be
manufactured in the form of heating briquettes or pellets.
Fuel-energy and mechanical parameters of heating briquet-
tes obtained from reed canarygrass and fescue harvested

in different period are analogous (see tables 1-4).

Tab. 1 Palivoenergetické parametry paliv z rostlin chrastice a kostravy
Tab. 1 Fuel-energy parameters of fuels produced from reed canarygrass and fescue

obsah obsah prchava neprchava | spalné teplo | vyhfevnost
. vody popela hoflavina hoflavina total heating | heating
Palivo . . .
Fuel water ash volatile involatile value power
content | content | combustible | combustible
% % % % MJ kg MJ kg
Chrastice podzimni sklizen
Reed canarygrass autumn 6,11 7,58 69,59 16,72 18,61 17,41
harvest
Chrastice jarni sklizen
Reed canarygrass spring 7,01 7,42 67,39 18,18 18,32 17,12
harvest
Kostfava podzimni sklizei 6,68 7,38 68,21 17,72 18,43 17,20
Fescue autumn harvest
Kostfava jarn{ sklizei 6,98 7,90 66,39 18,72 18,40 17,18
Fescue spring harvest
Tab. 2 Obsah nékterych prvkii v palivech z chrastice a kostiavy
Tab. 2 Content of some elements in fuels produced from reed canarygrass and fescue
Palivo / Fuel C H N S O Cl
% % % % % %
Chrastice podzimni sklizefi 41,93 5,68 0,923 0,28 37,73 0,20
Reed canarygrass autumn harvest
Chrastice jarni sklizef 42,30 571 0,725 0,15 38,20 0,10
Reed canarygrass spring harvest
Kostfava podzimni sklizef 41,88 5,66 0,893 0,30 36,99 0,17
Fescue autumn harvest
Kostfava jarni sklizef 41,90 5,80 0,731 0,19 37,20 0,09
Fescue spring harvest

Tab. 3 Vlastnosti popelii z paliv vytvorenych z chrastice a kostravy
Tab. 3 Properties of fuel ashes gained from reed canarygrass and fescue

Palivo ta ts tc
Fuel °C °C °C

Chrastice podzimni sklizei 1180 1190 1200
Reed canarygrass autumn harvest
Chrastice jarni skhzep 1150 1170 1210
Reed canarygrass spring harvest
Kostrava podzimni sklizen 1110 1160 1190
Fescue autumn harvest
Kostrava jarni sklizen 1100 1160 1210
Fescue spring harvest
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Tab. 4 Mechanické viastnosti topnych briket vytvorenych z rostlin chrastice a kostravy
Tab. 4 Mechanical properties of heating briquettes gained from reed canarygrass and fescue

. Hustota Sila na poruseni
Palivo . .
Fuel Denms1_gy Force necessary 1for failure
kg.dm N.mm
Chrastice podzimni sklizen 0,69 18
Reed canarygrass autumn harvest (0,66 —0,79) (16 —22)
Chrastice jarni sklizen 0,72 21
Reed canarygrass spring harvest (0,68 — 0,78) (17-22)
Kostfava podzimni sklizeii 0,74 22
Fescue autumn harvest (0,69 — 0,80) (15-30)
Kosttava jarni sklizen 0,70 20
Fescue spring harvest (0,66 —0,74) (16 —28)

Brikety vykazuji pomérné ptiznivé teploty taveni popeld,
pfi nichz nedochazi k jejich spékani v topenisti. Spalovaci
zkousky jsou standardné provadény ve zkuSebné kotlt
VUZT, v.v.i. v krbovych kamnech SK-2 a v kotli V25.

Obr. 1 Krbova kamna SK-2
Fig. 1 Hearth stove SK-2

Ze zjisténych emisnich parametrii obou energetickych
trav (obr. 3) je ziejmé, Ze se neprojevuji rozdily v jednotlivych
materialech. Kvalita hofeni, charakterizovana mnozstvim
CO, je pii spalovani v daném zafizeni podobna. Paliva
v obou spalovacich zafizenich splfiuji limity CO a NO_.
Pti spalovani nedochazelo ke spékani popele.

Pfi pouziti biomaterialu z rostlin miscanthu byl u vytvo-
fenych topnych briket zjistovan mj. obsah dusiku. Tato
hodnota se zna¢né li$i v zavislosti na terminu sklizné.
V rostlinach sklizenych na jate byla tato hodnota 0,58 %,
coz je asi 3x méné nez u podzimni sklizné. Obsah siry byl
naopak cca 2x vyssi (0,15 % oproti 0,076 % pii podzimni
sklizni). Na zakladé této skute¢nosti byla ovérovana hypo-
téza o umérnosti mnozstvi dusiku v palivu a koncentracich
NO_ v emisnich zplodinach pfi spalovani.

The briquettes show relatively favourable melting tem-
peratures of ashes without their sintering in firing space.
The combustion tests are carried out on a regular basis in
boiler test room in the RIAE, p.r.i. in hearth stove SK-2 and
inboiler V25.

Obr. 2 Kotel na tuha biopaliva V 25
Fig. 2 Boiler for solid biofuels V 25

From the obtained emission parameters both of energy
grasses (fig.3) it is evident, that differences in particular
materials were not proved. The quality of burning, charac-
terized by CO quantity, is silmilar at combustion in a given
apparatus. The fuels in both combustion facilities fulfill the
CO aNO _limits. The ash sintering wasn't recorded during
the combustion process.

At using of biomaterial from the miscanthus there was
determined in manufactured heating briquettes, among
others, nitrogen content. This value differs considerably in
dependence on the date of harvest. In plants harvested in
spring it was 0,58 %, which is cca 3x lower, than in case of
autumn harvest. On the contrary, the sulphur content was
cca 2x higher (0,15 % in comparison with 0,076 % at autumn
harvest). On the basis of this fact it was verified the hypo-
thesis related to proportion of nitrogen content in fuel and
NO_ concentrations in combustion gases.
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Obr. 3 Emisni parametry topnych briket z chrastice a kostravy
Fig. 3 Emission parameters of heating briquettes produced from reed canarygrass and fescue
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Tab. 5 Palivoenergetické parametry paliva z miscanthu
Tab. 5 Fuel-energy parameters of miscanthus fuel

Palivo voda | popel | prchava hoflavina | neprchavé hoflavina spalné teplo vyhtevnost
F elV water | ash |volatile combustible | involatile combustible | total heating value | heating power
k % | % % % MJ kg MJ kg
miscanthus jarni 6,38 | 5.81 69,93 17,88 17,41 16,22
miscanthus spring harvest
miscanthus podzimni 621 | 522 70,57 17,99 17,85 16,53
miscanthus autumn harvest
Tab. 6 Obsah nékterych prvki v palivu vytvoreného z miscanthu
Tab. 6 Content of some elements in fuel produced from miscanthus
Palivo C H N S (0] Cl
Fuel % % % % % %
miscanthus jarni 43,51 5,18 0,71 0,11 35,21 0,09
miscanthus spring harvest
miscanthus podzimni 43,01 521 1,49 0,10 36,01 0,11
miscanthus autumn harvest

Tab. 7 Viastnosti popelii paliv na bazi miscanthu
Tab. 7 Properties of fuel ashes produced from miscanthus

Palivo ta tg tc
Fuel °C °C °C
miscanthus jarni 710 770 1 060
miscanthus spring harvest
m%scanthus podzimni 710 730 1 040
miscanthus autumn harvest

Obsah popela v rostlinach je kolem 5 %, resp. do 6 %,
coz odpovida hodnotam typickym pro paliva z bylin. Vza-
jemny pomér prchavé a neprchavé hotlaviny je 3,9 : 1 ob-
dobny jako u jinych paliv na bazi bylinné fytomasy (cca
4 : 1). Spalné teplo ptepoctené na hotlavinu je 19,8 MJ/kg.

Teplota taveni popele je pomérné nizka, coz je negativni
vlastnost paliv, ktera jsou z tohoto materidlu vytvorena. U
topnych briket, kde se pfedpoklada pribézna obsluha kot-
le, nemusi byt nizka teplota taveni na zavadu, negativné se
vSak zfejmé projevi pfi spalovani topnych pelet
v automatickych kotlich. Pfi pouziti miscanthu pro vyrobu
pelet bude ziejmé vhodné tento material kombinovat s jinou
fytomasou, ¢imZ bude dosazeno zvyseni teploty taveni
popela.

Z obou forem miscanthu byla vytvotena paliva ve formé
topnych briket, a to na briketovacim lisu HLS 50 (vyrobce
Briklis, spol. s 1.0.) — obr. 4. Brikety jsou valcového tvaru o
pruméru 65 mm.

The ash content in plants is about 5 %, resp. up to 6 %,
which corresponds to the values typical for fuels produced
from herbs. The proportion between volatile and involatile
combustible is 3,9 : 1 , which is analogous as in case of
other fuels based on plant phytomass (cca 4 : 1). The heat
of combustion calculated on combustible is 19,8 MJ/kg.

The temperature of ash melting is relatively low, which is
anegative property of fuels produced from this material. At
the heating briquettes, where is supposed a continuous
boiler attendance, this low melting temperature needn’t re-
present any problem, however a negative effect can arise at
combustion of heating pellets in automatic boilers. In case
of miscanthus using for production of pellets, it will be
probably suitable to combine this material with other phy-
tomass in order to reach an increase of ash melting tempe-
rature.

From both of miscanthus forms there were produced the
fuels in the form of heating briquettes with using of bri-
quetting press HLS 50 (manufacturer Briklis, limited liabili-
ty company) — fig. 4. The briquettes have cylindrical shape
with diameter 65 mm.
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Obr. 4 Briketovaci lis HLS 50
Fig. 4 Briquetting press HLS 50
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Obr. 5 Emise CO a NO_ topnych briket z miscanthu
Fig. 5 CO a NO,_emissions miscanthus heating briquettes

Pti spalovani se neprojevily rozdily v emisich CO
z miscanthu sklizeného na jafe a na podzim. Vyrazné nizsi
jsou vSak emise NO , coZ potvrzuje vysledky z r. 2007 (obr.
5). Pfisrovnani s emisemi dfevénych briket jsou tyto oproti
emisim z miscanthu niz§i. Pfesto vSak topné brikety
z miscanthu spliuji emisni normy CO i NOx. Palivoenerge-
tické a mechanické parametry topnych briket z miscanthu
jsou uvedeny v tabulkach 5 — 7.

Obecnym zavérem pii pouziti biopaliv vytvoienych
z miscanthu je nevhodnost tohoto paliva v téch ptipadech,
kdy je kritickou vlastnosti spékani popele vlivem jeho niz-
ké teploty taveni, tj. p¥i automatickém provozu. Resenim je
zfejmé pouziti s jinym materialem, at’ jiz fytomasou, nebo
napf. s uhelnymi aditivy.

Vysledky prezentované v prispévku byly feseny v ramci
vyzkumného projektu MSMT 2B06131 Nepotravinatské
vyuZiti biomasy.

Kontakt: Ing. Petr Hutla, CSc.
Ing. Petr Jevié, CSc.

In the course of combustion there weren’t determined
the differences in CO emissions from miscanthus harves-
ted in spring and in autumn. However, NO,_ emissions are
distinctively lower, as it is confirmed by results from 2007
(fig. 5). In comparison with emissions from wood briquet-
tes it can be said, that these are lower, than miscanthus
emissions. In spite of it the heating briquettes from miscan-
thus fulfill CO and also NOx emission standards. Fuel-ener-
gy and mechanical parameters of heating briquettes produ-
ced from miscanthus are shown in tables 5 — 7.

It can be stated, that using of biofuels originated from
miscanthus is not suitable in that case, when the critical
property is ash sintering caused by its low melting tempe-
rature, it means under the automatic operation. The soluti-
on can be the using with other materials, for example with
phytomass, or coal additives.

The results presented in this article have been obtained
within the solution of research project MSMT 2B06131 Non-
food utilization of biomass.
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Porovnani poklesu podtlaku v podstrukové
komofe prilaboratornim a provoznim méfeni

Pti dojeni krav dochazi v dob¢ $pi¢kovych prutoki mlé-
ka k vyznamnému poklesu podtlaku. Podle doporuéeni
mezinarodni normy CSN ISO 5707 ,,Dojici zatizeni — Kon-
strukce a provedeni® by méla byt primérna hodnota pra-
covniho podtlaku ve sbéraci béhem doby $pi¢kového pra-
toku mléka v rozsahu 36 — 40 kPa. Ve vét$iné odbornych
publikaci jsou uvedeny vysledky laboratornich méfeni zmén
podtlaku ve sbéraci a podstrukové komote u riznych typd
sbéraci a pfi riznych parametrech dojiciho zafizeni. Labo-
ratorni méfeni mohou odhalit vlivy technickych feseni prv-
ki dojiciho zafizeni na stabilitu podtlaku, ale pii dojeni, kdy
pusobi na stabilitu podtlaku mnoho dal$ich faktort, se vy-
sledky velmi lisi. Proto se uskutec¢nilo i provozni méfeni pti
dojeni, které rozdily mezi laboratornim a provoznim meéte-
nim potvrdilo a na zakladé vysledkt laboratornich méfeni
byl navrzen postup uréeni poklesu podtlaku v podstrukové
komote pii dojeni.

Laboratorni méfeni se uskute¢nilo na méfici lince dojeni
osazené méticim systémem meM-ADf (BMC messysteme),
pripojenym pies rozhrani USB s notebookem, na kterém byl
nainstalovan zdznamovy a vyhodnocovaci program Next-
View NT. Tento systém umoziiuje méfit podtlak nebo jiné
fyzikalni veli¢iny souc¢asn¢ az osmi kanaly, zaroven zobra-
zovat pribehy na monitoru a zaznamenavat je do paméti
pocitace. Podtlak v podstrukové komote, sbéraci, pulzacni
komote a na konci mlééné hadice byl méten ¢idly podtlaku
Cressto TMVG 468 Z3H (pfesnost nastaveni 0,5 %) pfi pri-
tocich vody 0,5 I/min, 1 /min, 3 I/min 5 I/min, 7 I/min, 9 /min
a 12 I/min v souladu s mezinrodni normou CSN ISO 6690.
Frekvence vzorkovani byla nastavena na 300Hz. Pti kaz-
dém prutoku byla provedena tfi méfeni, kazdé o délce trva-
ni 30 s. Soucasné byl zaznamenavan i okamzity prttok ka-
paliny. Na obr. 1 je vidét méfici linka, na které se laboratorni
méfeni provadélo. Ctyii odmérné valce jsou naplnény ka-
palinou (voda) a zavéSeny na tenzometrech. Pies plovako-
vy systém je voda ptivadéna hadickou ke skrticimu ventilu
a dale k umélym struktim, na kterych je zafixovana dojici
souprava. Po otevieni centralniho uzavéru je voda odsava-
na z valci a z Gbytku hmotnosti valcl se vytvofenym pro-
gramem vypoc¢itava okamzity pritok vody kazdym strukem.

Provozni méteni probihalo stejnymi technickymi méfici-
mi prostiedky v rybinové dojirn€ osazené identickou dojici
soupravou se sbératem o objemu 300 cm’® pii shodném
nastaveni parametri dojiciho stroje. Provozni podtlak byl
nastaven na hodnotu 45 kPa, rychlost asynchronni pulzace
50 pulzt/min a pomér taktu sani a stisku 60 : 40. Méticimi
misty podtlaku byla shodné podstrukova komora, pulzaéni
komora, sbéra¢ a konec mlé¢né hadice (obr. 2). Méfeni pro-
bihalo u péti nahodné vybranych dojnic po celou dobu

vazt

Comparison of vacuum decrease in liner
chamber during the measurements in
laboratory and operational conditions

During the cow milking, in time of peak milk flows, there
is occurred considerable decrease of vacuum. According
to the recommendation of international standard CSN ISO
5707 ,,Milking machines — Construction and design“ should
be the average value of working vacuum in claw in time of
peak milk flow in range of 36 — 40 kPa. In many specialized
publications there are mentioned the results of laboratory
measurements of vacuum changes in claw and liner cham-
ber at various types of claws and at different parameters of
milking machine. The laboratory measurements can show
the effects of technical solution of milking machine ele-
ments on vacuum stability. However, during the milking,
when the stability is influenced by many other factors, the
results differ considerably. From that reason there was rea-
lized the measurements during the milking, which confir-
med the differences between measurement in laboratory
and operational conditions. On the basis of the laboratory
measurement results there was proposed a procedure of
vacuum decrease determination in liner chamber during the
milking.

Laboratory measurement was carried out by means of
measuring milking line equipped by measuring system
meM-ADf (BMC messysteme), connected through the in-
terface USB to notebook with installed recording and eva-
luationg programme NextView NT. This system enables to
measure a vacuum, or other physical values by up to 8
channels at the same time, display simultaneously their
courses on monitor and record them in PC memory. The
vacuum in liner chamber, claw, pulsation chamber and at
the end of milk tube was measured by vacuum sensors
Cressto TMVG 468 Z3H (accuracy of setting 0,5 %) at wa-
ter flows 0,5 1/min, 1 I/min, 3 I/min, 5 I/min, 7 I/min, 9 /min a
12 1/min in conformity with international standard CSN ISO
6690. The sampling frequency was set up to 300Hz. At eve-
ry flow there was carried out three measurements, each of
them lasted 30 s. At the same time there was also recorded
momentary flow of liquid. On the figure 1 we can see the
measuring line used for laboratory measurement. Four me-
asuring cylinders are filled with liquid (water) and suspen-
ded on tensiometers. Water is brought by tube through
floater system to a choke valve and further to the artificial
teats, on which milking set is fixed. After opening of central
seal, water is sucked from cylinders and momentary water
flow through every teat is calculated from weight loss of
cylinders by means of a specific programme.

Process measurement was realized by means of the same
technical measuring means in fishbone parlour equipped
by identical milking set with claw (300 cm?® volume) at iden-
tical setting of milking machine parameters. Operational
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Obr. 2 Dojici souprava osazena ¢idly podtlaku
DFi provoznim meéreni

Fig. 2 Milking set with vacuum sensors at
process measurement

Obr. 1 Mevici linka na testovani dojicich souprav
Fig. 1 Measuring line for testing of milking sets

Obr. 3 Mevici systém s notebookem pri provoznim méreni
Fig. 3 Measuring system with notebook at process measurement
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jejich dojeni. Pritok mléka z kazdého méfeni byl nasledné
stazen z fidiciho a vyhodnocovaciho programu dojirny ve
forme grafu. Zacatkem méfeni bylo stisknuti tlacitka START
u dojiciho zafizeni. Na obr. 3 je vidét méfici systém véetné
notebooku pfi méteni v dojirné.

Vyhodnoceni méieni

Pro uloZeni dat méteni byla navrZena databazova struk-
tura pod RDBS MS Access, ukladajici vedle namétenych
dat i dalsi potfebné udaje (datum méfeni, misto méteni, do-
jici stani).

Vkladani dat do databéze bylo feSeno pomoci aplikace, kte-

rd umoziuje:

- vlozeni prubéht podtlakt z textovych soubort genero-
vanych obsluznou aplikaci NextView,

- digitalizaci grafu prubéhu pritoku mléka v Case,

- vzéjemnou synchronizaci podtlakovych méfeni s kiivkou
pribéhu prutoku,

- rozdéleni pribéhu namétenych velicin do jednotlivych
fazi pulzaéni kiivky podle normy CSN ISO (prechod stisk
—sani A, faze sani B, pfechod sani — stisk C, faze stisku
D).

Pied vlozenim dat do databaze byly vypodteny a
v zaznamu definovany jednotlivé faze pulza¢ni kiivky. Za-
kladni vyhodnoceni dat méfeni probiha pomoci aplikace,
ktera vytvaii vystupni protokol ve formatu MS Excel, obsa-
hujici tabulku s primérem, smérodatnou odchylkou, mini-
mem a maximem podtlaku ve sledovaném misté (podstruko-
va komora, sbérac, konec mlééné hadice, hodnoty podtla-
ku v pulzaéni komote jsou pouzity pouze pro vypocet fazi
pulzu), primérny pritok a délku pulzu (nebo jeho faze).
Vyhodnoceni je provadéno za cely pulz, v taktu séni a v taktu
stisku. Vystupni protokol obsahuje také grafzavislosti pod-
tlaku v podstrukové komote a ve sbéraci na pritoku. Vy-
sledky méteni byly vyhodnoceny programem Statistica 8.

Vysledky laboratorniho méteni ukazuji, ze i pfi opakova-
ném meéteni je velmi maly rozptyl primérnych hodnot pod-
tlaku za cely pulz, jak je patrné na obr. 4. Namétené hodno-
ty lze velmi tésné prolozit polynomialni regresni kiivkou.
Pti provoznim méfeni je znacny rozptyl prumérnych hod-
not podtlaku a vétsi pokles medianu pramérnych hodnot .
Pti slouceni dat vSech provoznich méfeni dochazi k velkému
rozptylu hodnot praimérnych podtlakii v podstrukové ko-
mofe, coz ukazuje na velké rozdily mezi jednotlivymi dojni-
cemi zpusobené nejenom riznym tvarem a rozméry vemen,
ale i chovanim dojnic pti dojeni. Kazdy pohyb dojici sou-
pravy na vemeni vyvolava nahodné piisati vzduchu okolo
struku a tim pokles podtlaku. Na obr. 4 je ve slou¢eném
grafu velmi nazorné vidét, Ze i pti dojeni jsou okamziky, kdy
je prumérny podtlak v podstrukové komote témét shodny
s hodnotami podtlaku pii laboratornim méfeni. Pro uréeni
primérné hodnoty podtlaku v podstrukové komofe pti do-
jeni miizeme u shodného typu a nastaveni dojiciho zatizeni
vyuzit namétené hodnoty z laboratorniho méfeni snizené o
hodnotu Ap, ,

vazt

vacuum was set to 45 kPa, asynchronous pulsation rate 50
pulses/min and milk-rest ratio 60 : 40. Vacuum measuring
spots have been identically liner chamber, pulsation cham-
ber, claw and termination of milking tube (fig. 2). Measure-
ment was carried out at five randomly selected dairy cows
all their milking time. Milk flow from every measurement
was consequently withdrawed from controlling and eva-
luating programme of parlour in the form of graph. Measu-
rement began after pressing of button START at milking
apparatus. On fig. 3 we can see measuring system inclu-
ding notebook during the measurement in parlour.

Evaluation of measurement

In order to store the measurement data there was propo-
sed database structure RDBS MS Access, which is storing
not only measured data, but also other necessary data (me-
asurement particulars, point of measurement, milking stall).
The data storing into database was solved by means of
application enabling:

- storing of vacuum courses from text files generated by
utility application NextView,

- graph digitizing of milk flow course in time,

- mutual synchronizing of vacuum measurements with cur-
ve of flow course,

- dividing of measured values course in particular phases
of pulsation curve according to the standard CSN ISO
(switch-over press- suction A, phase suction B, switch-
over suction — press C, phase of press D).

Before the data storing into database, there were calcula-
ted and in record defined individual phase of pulsation
curve. The basic evaluation of measurement data is carried
out by means of application, which creates output proto-
col in MS Excel containing a table with average, standard
deviation, vacuum minimum and maximum in monitored point
(liner chamber, claw, termination of milk tube, vacuum valu-
es in pulsation chamber are used for calculation of pulse
phases only), average flow and pulse length (or its phases).
The evaluation is carried out for the whole pulse, in suction
cycle and in press cycle. The output protocol contains also
dependence graph of vacuum in liner chamber and in claw
on the flow. The results of measurement have been evalua-
ted by the programme Statistica 8.

The results of laboratory measurement shows, that even
at repeated measuring the dispersion of average vacuum
values for the whole pulse is very small, as it is evident on
fig. 4. The measured values can be spaced very closely by
polynomial regression curve. At process measurement there
is considerable dispersion of average vacuum values and
higher drop of median average values. At the data synthe-
sis from all process measurements there is obtained large
dispersion of average vacuum values in liner chamber,
which show great differences among individual dairy cows
caused not only by different form and proportions of ud-
ders, but also by behaviour of cows during milking. Every
movement of milking set on udder results in accidental air
suction round a teat and thus vacuum decrease. On the fig.
4 there is shown in consolidated graph very clearly, that
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Ap, ,=-0,029.¢>+1,063.9-0,59 (1) there are moments during the milking, when the average
vacuum in liner chamber is almost identical with the vacu-
um values obtained at laboratory measurement. In order to
determine the average vacuum value in liner chamber du-

Kde:
Ap, rozdil praimérného podtlaku v podstrukové ring the milking we can utilize, in case of identical type and
ke komofe za cely pulz mezi laboratornim a pro- setting of milking machine, measured values gained from
voznim m&fenim. kPa laboratory measurement decreased by value Ap, ,
q.. prﬁtokmléka, /min ApL_P=-0,029. q2+ 1, 063q*0,59 (1)
Where:

Ap,, difference of average vacuum in liner cham
ber for the whole pulse between laboratory
and process measurement, kPa

q... milkflowl/min

Median = 45.4724-1.5636*x+0.0087*x"2
Prom4 = 44.8818-0.5008*x-0.0296*x*2
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Obr. 4 Krabicovy graf zavislosti priimérného podtlaku v podstrukové komore za cely pulz na
prutoku mléka pri dojeni 5 nahodné vybranych dojnic (sloucené hodnoty) s vioZzenym
grafem z laboratorniho méreni

Fig. 4 Box graph of dependence of average vacuum in liner chamber for the whole pulse on milk
flow during the milking of five randomly selected dairy cows (consolidated values) with
inserted graph from laboratory measurement

114



Z provedenych méfeni vyplyva, ze pokles podtlaku
v podstrukové komofie se zvétSuje od nastaveného pra-
covniho podtlaku s rostoucim priitokem podle polynomial-
ni funkce druhého stupné blizké linearni funkcei stejné jako
rozdil mezi primérnymi hodnotami podtlaku v podstrukové
komote pfi laboratornim a provoznich méfeni. Podle odvo-
zené rovnice (1) 1ze urcit o kolik se snizi pfi stejném pritoku
mléka resp. vody prumérnda hodnota podtlaku
v podstrukové komote za cely pulz pfi dojeni ve srovnani
s hodnotami ziskanymi pfi laboratornim méfeni stejného
typu a nastaveni dojiciho zafizeni.

Vysledky a udaje uvedené v tomto piispévku byly zis-
kany pfi feseni vyzkumného zaméru MZE0002703 1 Vyzkum
novych poznatkd védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zem&délstvi Ceské
republiky a projektu NAZV 1G46086 Strategie chovu dojnic
v konkurenénich podminkéch (nositel VUZV v.v.i.).

Kontakt: Ing. Antonin Machdlek, CSc.

Energeticka analyza michacich krmnych vozi
s vertikalnim Snekem

Energetické parametry michacich krmnych vozii jsou za-
vislé na celé fadé faktort. Vedle konstrukéniho provedeni
ovliviiyje spotiebu energie provadéna pracovni operace a
jeji trvani, mnozstvi krmiva v korb& michaciho krmného vozu
(dale MKV), pouzity energeticky prostfedek, vykonnost
ptipravy krmné davky a dalsi vlivy.

S cilem bliz§iho poznani téchto zavislosti se uskute¢nilo
experimentalni sledovani dvou michacich krmnych vozt
(MKYV) s rozdilnym jmenovitym objemem korby a jednim
vertikdlnim michacim Snekem.

Podrobné sledovéni se soustfedilo na spotiebu nafty
v zé&vislosti na mnozstvi krmiva v korbé MKV, vykonnost
ptipravy a zalozeni komplexni krmné davky (dale TMR) ana
potiebu piikonu na vyvodovém hiideli v zavislosti na mnoz-
stvi krmiva v korbé MK V.

Z podrobného sledovani vybranych krmnych vozi
v bézném zemede€lském provozu byly pro tento piispévek
vybrany 2 typy michacich krmnych voz, a to MKV LUC-
LAR Rollerfeed 10 a CERNIN C6 s jednim vertikalnim mi-
chacim $nekem bez vlastniho vybiraciho zatizeni. Jejich za-
kladni technické parametry jsou uvedeny v tabulkéach 1 a 2.

vazt

From the realized measurements result, that difference
between vacuum in liner chamber and adjusted operating
vacuum is increased with growing flow according to poly-
nomial function of second degree close to linear function
the same way as difference between average vacuum valu-
es in liner chamber at laboratory and process measurements.
According to derived equation (1) we can determine how
much decreases, at the same milk or water flow, average
vacuum value in liner chamber for the whole pulse during
the milking in comparison with values obtained at laborato-
ry measurement under the condition of the identical type
and setting of milking machine.

The results and data presented in this article have been
obtained within the solution of research project
MZE00027031 Research of new knowledge of scientific
branch agricultural technologies and engineering and the
branch innovation application into the Czech agriculture
and project NAZV 1G46086 Strategy of dairy cattle bree-
ding in competitive conditions (bearer VUZV p.r.i.).

Energy analysis of mixing fodder wagons
with vertical screw

Energy parameters of mixing fodder wagons are depen-
dent on number of factors. Besides type of construction,
the energy consumption is influenced by realized working
operation and its duration, feedstuff quantity in the mixing
fodder wagon body (thereinafter MKV), used energy me-
ans, efficiency of feed ration preparing and other influenci-
ng factors.

In order to identify more closely these relations, there
was carried out an experimental monitoring of two mixing
fodder wagons (MKV) with different nominal body capaci-
ty and one vertical mixing screw.

The detailed monitoring was concentrated on consump-
tion of diesel fuel in dependence on feedstuff quantity in
MKYV body, efficiency of preparing and portioning of com-
plex feed portion (thereinafter TMR) and necessity of ener-
gy input on power take-off, which is in relation to a quanti-
ty of feedstuff placed on MKV body.

From the results of detailed monitoring of selected fod-
der wagons in common running of a farming enterprise,
there were chosen for this article 2 types of mixing fodder
wagons, namely MKV LUCLAR Rollerfeed 10 and CERNIN
C6 with one vertical mixing screw and without own strobe
apparatus. Their basic technical parameters are mentioned
in tables 1 and 2.
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Tab. 1 Technické parametry MKV LUCLAR Rollerfeed 10

Traktor agregovany s MKV John Deer 6010
Jmenovity vykon, kW 75

Technicky stav - pocet motohodin 3500

Objem korby MKV, m’ 10

Provedeni MKV naves

Provedeni michaciho zafizeni

1 $nek, vertikalni ulozeni

Vyskladiiovani TMR

pticny fetézovy dopravnik,vyprazdiiovani vpravo a vlevo

Tab. 1 Technical parameters of the MKV LUCLAR Rollerfeed 10

Tractor aggregated with MKV John Deere 6010
Nominal output, kW 75

Technical state - number of motohours 3500

Body capacity MKV, m’ 10

MKYV type semi-trailer
Type of mixing equipment 1 screw, vertical placing
TMR unloading transversal chain conveyor, discharge right and left

Tab. 2 Technické parametry tazného prostiedku a MKV CERNIN C6

Traktor agregovany s MKV Zetor 7711

Jmenovity vykon, kW 55

Technicky stav - pocet motohodin 10 000

Objem korby MKV, m’ 6

Provedeni MKV naves

Provedeni michaciho zatizeni 1 $nek, vertikalni uloZeni

Vyskladiiovani TMR piiény fetézovy dopravnik,vyprazdniovani vpravo a vlevo

Tab. 2 Technical parameters of draught means and MKV CERNIN C6

Tractor aggregated with MKV Zetor 7711

Nominal output, kW 55

Technical state — number of motohours 10 000

Body capacity MKV, m’ 6

MKV type semi- trailer

Type of mixing equipment 1 screw, vertical placing

TMR unloading transversal chain conveyor, discharge right and left

Spotieba nafty se méfila pritokomérem vélenéném do
palivové soustavy traktoru a piikon odebirany MKV byl
méfen tenzometrickou hiideli. Béhem prace MKV se pofizo-
val podrobny ¢asovy snimek vSech pracovnich operaci,
vSechna sledovana data byla ukladana do pocitace a béz-
nym postupem zpracovana.

The diesel consumption was measured by means of flow
indicator included into the tractor fuel system and MKV
energy input demand was measured by tensometric shaft.
In the course of MKV operation there was made the detai-
led activity chart, all monitored data was stored in compu-
ter and processed by routine procedure.
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Obr. 1 MKV LUCLAR Rollerfeed 10 agregova- Obr. 2 MKV CERNIN C 6 agregovany s traktorem
ny s traktorem John Deere 6010 pri na Zetor 7711
kldadani jednotlivych krmnych kompo- Fig. 2 MKV CERNIN C 6 aggregated with tractor
nent manipuldtorem Zetor 7711

Fig. 1 MKV LUCLAR Rollerfeed 10 aggrega-
ted with tractor John Deere 6010 during
the loading of individual feed compo-
nents by manipulator

Obr. 3 Prutokomér upevnény na traktoru Obr. 4 Tenzometricka hifidel umisténd na
Zetor 7711 traktoru John Deere 6010

Fig. 3 Flow indicator fixed on tractor Fig. 4 Tensometric shaft placed on tractor
Zetor 7711 John Deere 6010
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V grafech na obrazcich 5 — 11 jsou prezentovany hlavni
ziskané vysledky. Ty ukazuji na pomérné tizkou zavislost
odebiraného piikonu na mnozstvi krmiva v korbé MKV.
Sveéd¢i O tom i vysoka hodnota koeficientu korelace (0,8983
a0,9886)—obr. 5a6. Z provedenych mefeni také vyplyva,
Ze mérna spotieba nafty Uzce zavisi na mnozstvi krmiva
v korbé MKV, coz dokumentuje grafna obr. 7.

V ptipadé MKV LUCLAR Rollerfeed byla namétena vy-
soka korela¢ni zavislost mezi spotfebou nafty a ptikonem
odebiraném na vyvodové hiideli (koef. korelace 0,8851) —
obr.8. V pripadé MKV Cernin (obr. 9) byla tato zavislost jiz
méng zietelna (koef. korelace 0,4043). Pitom spotieba naf-
ty v zavislosti na odebiraném piikonu z hlediska absolut-
nich hodnot se u obou MKV pfili$ nelisila. Napf. pii odebi-
raném prikonu 15 kW byla spotieba nafty v obou ptipa-
dech kolem 6 I/h.

Byla prokazana prukazna zavislost mérné spotieby naf-
ty na vykonnosti pfipravy a zaloZeni komplexni krmné dav-
ky (TMR) vyjadiena koeficienty korelace -0,8864 a -0,7422
(obr. 10a11).

Provedena méfeni a ziskané vysledky ukazuji, ze zvole-
nym metodickym postupem je mozné hodnotit vlastnosti a
parametry riznych MKV a vyuzit tento postup nejen pro
stanoveni jejich provoznich parametri, ale také napt. pfi
vyvoji MKV a sledovani vlivu konstrukénich zmén na vlast-
nosti MKV.

In graphs on the figures 5 up to 11 there are presented
the principal obtained results. These results show relative-
ly close dependence of energy input demand on fodder
quantity in a MKV body. It indicates also a high value of
correlation coeficient (0,8983 a 0,9886) — figures 5 and 6.
From the realized measurements it is evident, that specific
diesel consumption depends on fodder quantity in MKV
body, which is illustrated in the graph on figure 7.

In case of MKV LUCLAR Rollerfeed there was measured
a high correlation dependence between diesel consumpti-
on and energy input taken on the power take-off (corellati-
on coefficient 0,8851) — fig. 8. In case of MKV Cernin (fig.
9) this dependence was already less evident (correlation
coefficient 0,4043). Nevertheless, the diesel consumption
in dependence on the taken energy input in light of absolu-
te values doesn’t differ very much at both of MKV. For
example, when the taken energy input was 15 kW, the die-
sel consumption in both of cases was about 6 1/h.

There was proved a dependence of specific diesel con-
sumption on efficiency of preparing and portioning of com-
plex feed ration (TMR) expressed by correlation coeffici-
ents -0,8864 and -0,7422 (figures 10 and 11).

The realized measurements and obtained results indica-
te, that by means of selected methodical procedure it is
possible to evaluate properties and parameters of various
MKYV types and utilize this procedure not only for determi-
nation of their operation parameters, but also, for example,
during further MKV development and monitoring of de-
sign modification effects on MKV properties.
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Obr. 5 Zavislost prikonu potiebného pro michani na mnozstvi krmiva v korbé MKV LUCLAR Rollerfeed 10
Fig. 5 Dependence of energy input needed for mixing on fodder quantity in the body of MKV LUCLAR

Rollerfeed 10
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( korelaéni koficient / correlation coefficient : 0.9886 )
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Obr. 7
Fig. 7

Zavislost mérné spotreby nafty pro michani na mnozstvi krmiva v korbé MKV LUCLAR Rollerfeed 10

Dependence of specific diesel consumption destined for mixing on fodder quantity in the body of MKV
LUCLAR Rollerfeed 10
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Obr. 8 Zavislost spotieby nafty potrebné pro michdni na prikonu odebiraném na vyvodové hiideli MKV
LUCLAR Rollerfeed 10

Fig. 8 Dependence of diesel consumption needed for mixing on energy input taken on power take-off of MKV
LUCLAR Rollerfeed 10
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Obr. 9 Zavislost spotieby nafty potiebné pro michani na prikonu odebiraném na vyvodové hrideli MKV
LUCLAR Rollerfeed 10

Fig. 9 Dependence of diesel consumption needed for mixing on energy input taken on power take-off MKV
LUCLAR Rollerfeed 10
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Obr. 10 Zavislost spotieby nafty potiebné pro michani na vykonnosti pripravy TMR - MKV LUCLAR

Rollerfeed 10
Fig. 10 Dependence of diesel consumption needed for mixing on efficiency of TMR preparation - MKV
LUCLAR Rollerfeed 10
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Obr. 11 Zavislost spotieby nafty potrebné pro michani na vykonnosti pripravy TMR - MKV Cernin C6
Fig. 11 Dependence of diesel consumption needed for mixing on efficiency of TMR preparation - MKV Cernin C6

Vysledky presentované v ptispévku, byly ziskany pfi fe- The results presented in this article have been obtained
Seni vyzkumného ziméru MZe CR 0002703101 Vyzkum no- within the solution of research project of the MZe CR
vych poznatkli védniho oboru zemédélské technologie a 0002703101 Research of new knowledge of scientific branch
technika a aplikace inovaci oboru do zem&dglstvi Ceské agricultural technologies and engineering and the branch
republiky. innovation application into the Czech agriculture.

Kontakty : doc. Ing. Jiii Vegricht, CSc.
Ing. Petr Mildacek
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Technicko — ekonomicka analyza vyroby
elektrické energie z biomasy

Ekonomické hodnoceni vyroby tepla nebo tepla a elek-
trické energie, nebo piipadné jen el. energie z biomasy je
pro moznost porovnani jednotlivych zpisobt provedeno
pro jednotny energeticky piikon v biomase 1 MW.
Ekonomické hodnoceni je provedeno pro uvedené inves-
tiéni a provozni naklady. Hodnoticim kriteriem je kumulova-
ny cash — flow (CF) po 20 letech provozu zdroje v milionech
K¢&. Kumulovany cash — flow je stanoven jako rozdil hrubé-
ho ro¢niho zisku nasobeného dvaceti a jednorazovych in-
vesti¢nich nakladi. V této kalkulaci tedy nehraje roli cena
penéz v zavislosti na Case, ani ¢asovy vyvoj cen vstuptl
(cena biomasy, ostatni provozni naklady) a vystupt (trzby
za vyrobenou el. energie a teplo). Toto jednoduché kriteri-
um bylo zvoleno pro zlepseni piehlednosti vysledki citli-
vostni analyzy vzhledem k vysokému poctu kombinaci
vstupnich udaju a tim vysokému poctu vysledkd analyzy.
Vstupni tdaje pro ekonomické hodnoceni

V ekonomickém hodnoceni jsou jiz respektovany vykupni
ceny el. energie vyrobené z biomasy dle cenového rozhod-
nuti ERU & 8/2008 ze dne 18.11.2008 (v kategorii biomasy
01,02,03,AF1 aAF2), které plati od 1.1.2009
- pfispalovani péstované biomasy Ol 4 490 K¢/MWh,
- pfispalovani slamy obilovin, olejnin, kukutice, vedlej

Sich produktii pii tézbe dieva, odpadu pii uprave lest

a vedlejsich produkti rostlinné vyroby O2

3460 K¢/MWh,
- pfi spalovani pilin, hoblin a produkti (pelety) O3
2480 K&/MWh_
- bioplyn vyrobeny v zemédélskych bioplynovych
stanicich AF1 4120 K¢/MWh_
- bioplyn vyrobeny v ostatnich bioplynovych stanicich
AF2 3560 K&/MWh,

V ramci ekonomického hodnoceni je provedena analyza cit-
livosti na zménu téchto vstupnich podminek:

Cena biomasy
Vypocet je proveden pro dvé ceny biomasy urcené ke spa-
lovani nebo zplynovani s vyrobou dfevoplynu -
100 K&.GJ'a 150 KE.GJ.
Pro fermentaci (vyroba bioplynu) neni biomasa posuzova-
na z hlediska vyhfevnosti, ale bioplynové vytéznosti a vy-
hievnosti vyrobeného bioplynu. Ekvivalentni ndklady na
energeticky obsah biomasy pro vyrobu bioplynu (pfi vy-
hi‘evnosti bioplynu 22 MJ.m™) :
- pro cenu 100 K¢&.GJ!, plati pii vytéZnosti bioplynu
130 m*.t" a cené 290 K¢&.t!, odpadni biomasa
- pro cenu 150 K&.GJ'!, plati pii vytéZnosti bioplynu
130 m’.t" a cené 435 K&.t!, péstovana biomasa (travni
sendz, silazni kukutice)

Technical and economic analysis of electric
energy production from biomass

Economic evaluation of heat production or heat and elect-
ric energy production, or, eventually only electric energy
production from biomass is carried out, owing to the com-
parison of individual methods, for single energy input
in biomass 1 MW.

Economic evaluation is made for the mentioned invest-
ment and operational costs. The evaluative criterion is acr-
rued cash flow (CF) after 20 years of source operation in
millions CZK. The acrrued cash flow is determined as a
difference between gross annual profit multiplied by twen-
ty and non-recurring investment costs. It means, that in
this calculation there are not important neither money price
in dependence on time, nor time development of input pri-
ces (biomass price, other operational costs) and outputs
(receipts for produced electric energy and heat). This sim-
ple criterion was selected for the purpose of transparency
improvement of sensitivity analysis results with regard to
the number of input data combinations and thereby high
number of analysis results. Input data for economic eva-
luation

In economic evaluation there are already included the
purchase prices of electric energy produced from biomass
according to the price decision ERU No. 8/2008 from
18.11.2008 (in biomass categories O1, 02, 03, AF1 and AF2),
which is in effect from 1.1. 2009
- at combustion of grown biomass O1 4 490 CZK/MWh_
- at combustion of cereals, oilseeds and maize straw, by-

products at timber production, waste originated in forest

management and crop production by-products O2

3460 CZK/MWh_
- at combustion sawdust, wood shavings and products
(pellets) O3 2480 CZK/MWh_

- biogass produced in agricultural biogas plants AF1
4120 CZK/MWh_
- biogas produced in other biogas plants AF2
3560 CZK/MWh_
Within the economic evaluation there is carried out an
analysis of sensitivity to a change of these input conditions:

Biomass price
The calculation is made for two biomass prices destined for
combustion or gasification connected with wood gas pro-
duction: 100 CZK.GJ "' and 150 CZK.GJ".
For fermentation (biogas production) the biomass is not
assessed in term of heating power, but biogas yield and
heating power of produced biogas.The equivalent costs
for energy biomass content destined for biogas producti-
on (at biogas heating power 22 MJ.m?) :
- for the price 100 CZK.GJ, itis valid at biogas yield
130 m’.t* and price 290 CZK.t"!, waste biomass
- for the price 150 CZK.GJ, itis valid at biogas yield
130 m’.t! and price 435 CZK.t"!, grown biomass (grass
haylage, silage maize)
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Vykupni cena tepla

Vypocet je proveden pro 300 K&.GJ, tato cena respektu-
je dalsi mozny narist ceny za dodavku tepla od zdroje ke
kone¢nému spotiebiteli tepla

Casové vyuziti jmenovitého vykonu zdroje

Dodavka el. energie do sité neni prakticky kapacitné ome-
zena. Potencialni dodavka tepla ze zdroje je uvazovana pre-
devsim pro vytapéni a ptipravu TUV. V ptipadé, Ze tepelny
vykon zdroje by byl dimenzovan na max. tepelny piikon
pro vytapéni a TUV v dané lokalité bylo by jeho ro¢ni vyu-
ziti cca 2000 h.r', Max. vyuziti el. vykonu lze uvazovat cca
8000 h.r! (s respektovanim nejnutnéjsich odstavek zdroje
pro planovanou udrzbu a opravy).

Tepelny vykon zdroje je dimenzovan na max. tepelny pfi-
kon pro vytapéni a ohtev TUV v dané lokalité

* 1 zdroji pracujicich na principu kondenza¢niho Rankino-
va cyklu (el. u€innost 25%) je vyuziti tepelného vykonu
nulové.

Déle jsou uvedeny vypocetni tabulky, které byly vypocte-
ny pro nasledujici parametry

V téchto tabulkach jsou pro ilustraci uvedeny hodnoty
pro n€kolik kombinaci vstupnich udaja

Méni se pouze cena biomasy 100 KE.GJ' a 150 KE.GJ!
vykupni cena el. energie :

Jak je patrné z vysledkti v tabulkéch, je pro dané ,,vnéj-
§i“ podminky, tj. cenu biomasy a cenu prodavaného tepla,
je vyse kumulovaného cash-flow velmi siln€ zavisla na cené
biomasy, (kromé toho i na ro¢nim ¢asovém vyuziti instalo-
vaného elektrického a tepelného vykonu). Pribéh této za-
vislosti je navic odliSny pro rizné typy zafizeni
s odpovidajici hodnotou elektrické ucinnosti.

Vyse kumulovaného cash-flow je nejvice citliva na cenu
biomasy a dale na cenu prodavaného tepla. Z vypoctenych
hodnot cash-flow je evidentni, Ze jiZ pro cenu biomasy 150
K¢&/GJ jsouipfti cené tepla 300 K&/GJ v prevazné mife hod-
noty cash-flow zaporné. Je nutno zdtraznit, ze vzhledem
k zadanym investi¢énim nakladim (bez vystavby rozvodu
tepla ke koneénému odbérateli) je vykupni cena tepla spe-
cifikovana pro prodej provozovateli sit¢ CZT, ktery tedy
cenu tepla pro kone¢ného uzivatele dale zvysi. Z tohoto
pohledu je tedy prodejni cena tepla 300 K&/GJ v soucasné
dobé téméf limitni. Déle je nutno upozornit, ze RC elektrar-
na s vysokou el. G¢innosti 25%, ktera vykazuje v pfipadé
vy$§8i ceny biomasy relativné ptiznivé hodnoty cash-flow
je z ekologického hlediska nevhodna pro nizké vyuziti ener-
gie v biomase (vEtsina energie je odvadéna z kondenzaéniho
cyklu bez vyuziti do okoli). Navic je nutno zddraznit, Ze
vysokou G¢innost elektrarny je mozno zajistit pouze pii re-
lativné velkych vykonech (minimalné 5 - 10 MWe)
s odpovidajicim poZzadavkem na tisice tun spotifebované

vazt

Purchase price of heat

The calculation is carried out for 300 CZK.GJ", this price
respects further possible price increase for heat supply from
a source to a final heat consumer.

Time utilization of source nominal output

The electric energy supply into grid is not practically limi-
ted in capacity. Potential heat supply from source is desti-
ned above all for the heating and preparation of hot service
water (TUV). In the case, that heat output of source would
be dimenzed for max. heat input for heating TUV in given
locality, then it would be its annual utilization cca 2000
h.r''. Maximal utilization of electrical output can be cca
8000 h.r'! (with observance of the most required outages of
source for planned maintenance and repairs).

Heat output of source is dimenzed for max. heat input des-
tined for TUV heating and warming in given locality

* in case of sources functioning on the basis of conden-
sing Rankin cycle (electric efficiency 25%) the heat output
utilization is zero.

Further there are presented the calculation tables, which
there were calculated for the following parameters. In these
tables are mentioned, as an illustration, the values for seve-
ral combinations of input data.

There is only changed the biomass price 100 CZK.GJ"!
and 150 CZK.GJ"

Purchase price of electric energy :

As it is evident from the results mentioned in tables, the
amount of accrued cash flow for given ,,external“ conditi-
ons, it means the prices of biomass and sold heat, is very
strongly dependent on biomass price, (moreover also on
annual time utilization of installed electric and heat output).
Furthermore, the course of this dependence differs accor-
ding to various types of devices with corresponding value
ofelectric efficiency.

The amount of accrued cash-flow is the most sensible to
the biomass price and further to the price of sold heat. From
the calculated cash flow values is evident, that these valu-
es are, in a decisive extent, negative already at biomass
price 150 CZK/GJ and even heat price 300 CZK/GJ. It is
necessary to emphasize, that with regard to the required
investment costs (without building of heat distribution to
the final consumer) the heat purchase price is specified for
sale to the CZT network operator, who the heat price for
final consumer again increases. In this regard, the heat sale
price 300 CZK/GJ is almost limit price at the present time.
Moreover, it is necessary to point out, that RC power stati-
on with high electric efficiency 25%, which has in case of
higher biomass price relatively favourable values of cash
flow, from the environmental point of view, is unsuitable for
the low utilization of energy in biomass (the decisive part
of energy is dissipated from condensing cycle into sur-
roundings without utilization). Furthermore, it is necessary
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biomasy (cca 50 az 100 tisic tun roén¢). Pokud tedy neni
k dispozici biomasa za max. cenu cca 100 K¢/GJ je ekono-
mické hodnoceni vyroby el. energie pro vétSinu zafizeni
zcela nepfiznivé a vystavbu zdroje na energetické vyuziti
biomasy nelze v tomto piipadé doporucit. Protoze stano-
veni vySe CF v této studii je provedeno bez Casové zmény
vstuptl a vystuptl je nutné v konkrétnich ptipadech Caso-
vy vyvoj brat v ivahu. Zatimco odpisy z investic se
v dtsledku inflace s postupujicim ¢asem budou snizovat,
vstupy i vystupy se budou zvySovat, pfi¢emz cena tepla a
el. energie bude stoupat pravdépodobné rychleji nez na-
klady (kromé paliva). Konkrétni CF a zhodnoceni investic
bude tedy pravdépodobné vyssi nez je uvedeno v nasich
propodtech.

Vysledky a idaje uvedené v tomto ptispévku byly ziska-
ny pfifeseni vyzkumného zaméru MZE00027031 Vyzkum
novych poznatkti védniho oboru zemédélské technologie
a technika a aplikace inovaci oboru do zemédé&lstvi Ceské

republiky.

Kontakt: Ing.Jaroslav Kdra, CSc.

to stress, that the high efficiency of power station can be
only ensured at relatively high capacity (min. 5 - 10 MWe)
with corresponding requirement for thousands tons of con-
sumed biomass (cca 50 up to100 000 t annually). In case,
that it is not available a biomass for max. price cca 100 CZK/
GJ, the economic evaluation of electric energy production
is completely unfavourable for the majority of facilities and
therefore it is not possible to recommend the building of a
source for energy utilization of biomass. Because the de-
termination of cash flow amount in this study is carried out
without time variation of inputs and outputs, it is necessa-
ry to take in particular cases this time development into
account. While the investment depreciations will decrease
gradually in the course of time as a result of inflation, in-
puts and outputs will increase, whereas the price of heat
and electric energy will raise probably faster, than the costs
(except of fuel). Particular cash flow and investment appre-
ciation will be probably higher, than it is mentioned in our
calculations.

The results and data presented in this article have been
obtained within the solution of research purpose
MZE00027031 Research of new knowledge of scientific
branch agricultural technologies and engineering and in-
novation application of this branch into the Czech agricul-
ture.
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DalSi ¢innost

Additional activity

Dalsi ¢innost je provadéna na zakladé pozadavku pfi-
slusnych organizacnich slozek statu nebo uzemnich samo-
spravnych celki ve vefejném zajmu a podporovana
z vefejnych prostfedkt. Pfedmétem dalsi ¢innosti je ¢in-
nost navazujici na hlavni ¢innost v oborech zemé&délska
technika, technologie, energetika a vystavba a v hrani¢nich
védnich oborech zivé a nezivé piirody k témto oboriim se
vazajicich, zahrnujici dalsi aktivity:

e  Poradenstvi v oblasti zemé&délské vyroby.

e  Poradenstvi v oblasti energetiky.

e  Testovani, méfeni, analyzy a kontroly.

e  Poradani odbornych kurzd, skoleni a jinych vzdéla-

vacich akci véetné lektorské ¢innosti.

e  Vydavatelské a nakladatelské ¢innosti.

e  Vazani akonecné zpracovani knih a dalsich
tiskovin.

e  Autorizované méfeni emisi.

e  Soudné znalecka ¢innost v oborech stavebnictvi,
strojirenstvi a zemédélstvi — agrotechnické a zoo-
technické pozadavky na zemédélska zatizeni.

Rozsah dalsi ¢innosti je ro¢né stanoven maximaln¢ do
vySe 40 % finan¢nich vynost z hlavni ¢innosti. Vyzkum-
ny ustav zemédélské techniky, v.v.i. fesil v roce 2008 cel-
kem 16 zakazek dalsi ¢innosti, tj. ¢innosti na zaklad¢ zadosti
organd statni spravy:

The additional activity is carried out on the basis of re-
quirements of competent state organs or municipal autho-
rities in public interest and support from public funds. The
subjects of additional activity are subsequent to main acti-
vity in the spheres of agricultural engineering, technology,
energy industry, building and in boundary science discipli-
nes of animated and lifeless nature, which are related to
these branches. They include the following activities:

e  Advisory service in area of agriculture production.

e Advisory service in area of energy industry.

e  Testing, measurement, analysis and controls.

e  Organization of special courses, trainings and other
educational actions including tutor activities.

e Editorial and publishing activities.

e  Bookbinding and final elaboration of books and
other printed matters.

e  Authorized emissions testing.

e  Activity of authorized experts in branches of build-
ing, engineering and agriculture — agrotechnical a
zootechnical requirements for agricultural equip-
ment.

The extent of additional activity is determined max. up to
40 % financial benefits from main activities. Research Insti-
tute of Agricultural Engineering, p.r.i. solved in 2008 total-
ly 16 work contracts falling in additional activity, it means
activity carried out on the basis of a requirement of state
administration bodies :

Cislo smlouvy | Pfedmét smlouvy Resitel
Contract Contract subject Author
Number
A/5/08 Aktualizace implementace nitratové smérnice — financovani (MZe) doc. Ing. J. Vegricht, CSc.
A/6/08 Studie o energetické efektivnosti béznych obnovitelnych zdroji energie .
z péstovan}'/clflgplodin (MF CR) Y Y : ¢ Ing. J. Kéra, CSc.
A/8/08 Zenvlfivd’elslfe 'podnlky s povinnosti hlasit data do IRZ (Integrovany registr Ing. A. Jelinek, CSc.
zneciStovani) (MZe)
A/11/08 Poradenstvi — metodika — oSetfovani a skladovani zrnin (MZe) Ing. J. Skalicky, CSc.
A/12/08 Poradenstvi — metodika — organické odpady (MZe) Ing. J. Kara, CSc.
A/13/08 Poradenstvi — metodika — travni porosty v LFA a CHKO (MZe) Ing. O. Syrovy, CSc.
A/14/08 Poradenstvi — metodika — tuha paliva na bazi bioprodukti (MZe) Ing. P. Jevi¢, CSc.
A/15/08 Poradenstvi — metodika — normativy (MZe) Ing. Z. Abrham,CSc.
A/16/08 Poradenstvi — metodika — brambory (MZe) Ing. V. Mayer, CSc.
A/17/08 Poradenstvi — metodika — techn. systémy pro chov dojnic (MZe) doc. Ing. J. Vegricht, CSc.
A/18/08 Studie — vyrobné nékladové analyzy vybranych komodit v RV (VUZE) | Ing. Z. Abrham, CSc.
A/19/08 Vyhodnoceni jefin. ¢lank linek pro posklizitové osetieni zrnin Ing. J. Skalicky, CSc.
(Agrotechnologie)
A/20/08 Kodex spravné zeme&délské praxe (MZe) Ing. M. Dédina, Ph.D.
A/21/08 Vyhodnoceni velikosti a urovné skladovacich kapacit na statkova doc. Tng. J. Vegricht, CSc
hnojiva dle Setfeni v zem. podnicich (MZe) e i )
A/22/08 Zorganizovani workshopu k 7.RP ,
(RTflg) Services, Viden, lgakousko) Ing. J. Mazancova, Ph.D.
A/23/08 Srovnavaci analyzy biogennich pohonnych hmot 2. generace (BTC)
s komplex. ekologickym hodnocenim; Porovnani vybranych Ing. P. Jevi¢, CSc.
normovanych vlastnosti biogennich poh. hmot
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Jina ¢innost

Other activity

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

e  Opravy pracovnich stroja.

e  Poskytovani sluzeb pro zemédé€lstvi a zahradnictvi.

e  Vydavatelské a nakladatelské ¢innosti.

e  Vazani a kone¢né zpracovani knih a dalsich
tiskovin.

e  Specializovany maloobchod a maloobchod se
smiSenym zbozim.

e Kopirovaci prace.

e  Vyzkuma vyvoj v oblasti pfirodnich a technickych
veéd.

e  Testovani, méteni, analyzy a kontroly.

e  Poradani odbornych kurzi, Skoleni a jinych
vzdélavacich akei véetné lektorské ¢innosti.

e  Poradenstvi v oblasti zemédé€lské vyroby.

e Poradenstvi v oblasti energetiky.

e  Autorizované méfeni emisi (dle rozhodnuti
Ministerstva zivotniho prostiedi €.j. 20/740/05/H1
ze dne 23.2.2005.

e  Soudné znalecka ¢innost v oborech stavebnictvi,
strojirenstvi a zemédélstvi — agrotechnické a zoo-
technické pozadavky na zeméd¢€lska zatizeni

(dle seznamu ustavi kvalifikovanych pro
znaleckou ¢innost Ministerstva spravedInosti
¢.j. 68/90-org. ze dne 9.3.1990).

Rozsah jiné ¢innosti je roéné stanoven maximalné do vyse
40 % finanCnich vynosi z hlavni ¢innosti. V roce 2008
bylo zpracovano 20 zakazek.

As an other activity there is considered such an econo-
mic activity, which is carried out for the purpose of achie-
vement of a profit under conditions determined by § 21 par
3 Act No. 341/2005 Coll. and on the basis of trade licences
or other entrepreneurial permissions. In case, that the re-
sult of income operations in other activity at the end of
accounting period would be a loss, then the RIAE, p.r.i. is
obliged to terminate such activity without delay. There are
the following activities:

e  Repairs of work machines.

e Provision of services for agriculture and garden

centres.

e Editorial and publishing activities.

e Bookbinding and final elaboration of books
and other printed matters.

e  Specialized retail and detail with general
merchandise.

e Copying work.

e Research and development in areas of natural
and technical sciences.

e Testing, measurements, analysis and controls.

e  Organization of special courses, trainings and
other educational actions incl. tutor activity.

e  Consultancy in area of agricultural production.

e Consultancy in area of energy industry.

e  Authorized measurement of emissions (according
to the decision of the Ministry of Environment, re-
ference number 20/740/05/H1 of 23.2.2005.

e  Activity of authorized experts in branches of
building, engineering and agriculture — agrotechni-
cal and zootechnical requirements for agricultural
equipment (according to the List of institutes quali-
fied for expert activity of the Ministry of Justice,
reference number 68/90-org. of 9.3.1990).

The extent of other activity is determined annually max.
up to 40 % financial benefits from main activity. In 2008
there have been processed 20 job orders.
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Mezinarodni spoluprace

International cooperation

Hlavni diraz v mezinarodni spolupraci Vyzkumného usta-
vu zemédélské techniky, v.v.i. se klade na prezentaci vy-
sledkti vyzkumu na mezinarodnich konferencich a semina-
fich, na nichz vyzkumni pracovnici VUZT, v.v.i. pfednesli
referaty a ptedstavili postery:

e 1.Internationale Fachtagung — Strohenergie 2008,

Jena, Némecko.

e  Mezinarodni seminaft ,,CTF across Europe* - Rizené
prejezdy po pozemcich (Control Traffic Farming),
Nitra, Slovensko.

e FEurAgEng& Helenian Society of Agric. Engineers
»Agricultural Engineering 2008 Conference and In-
dustry Exhibition: Agricultural & Biosystems Engi-
neering for a Sustainable World, Hersonissos-
Kréta, Recko.

e  Veédeckd konference ,,Ochrana a manazment pol'no-
hospodarskej krajiny*, Modra, Slovensko.

e  Odborny seminaf o biopalivech, TU Bergakademie,
Freiburg, Némecko.

e  Seminaf o vyuziti zemeédélské biomasy na energetic
ké ucely, doprovodna akce AGROKOMPLEX 2008,
Nitra, Slovensko.

e  Workshop —project meeting EU-AGROBIOGAS,
Turin, Italie.

e Mezinarodni zasedani expertni skupiny CRLTAP pro
omezovani dusiku ze zeméd¢lstvi ,,Expert Panel on
Management on Mitigation of Agricultural
Nitrogen (EPMAN), Milano, Italie.

e  Konference, Kraftstoffe der Zukunft 2008, Berlin,
Némecko.

Mezinarodni zasedani expertni skupiny OSN pro emise
dusiku ,, Task Force on Reactive Nitrogen (TFRN) bylo za-
méfeno na problematiku emisi amoniaku v zem&d¢€lstvi, tini-
ku nitrati do povrchovych a podzemnich vod a produkce
dalSich emisi obsahujici dusik. Klicovym problémem byl
navrh uspofadani a ¢innosti skupiny do budoucna, pokra-
covani prace skupiny pro snizovani emisi amoniaku a koor-
dinace ¢innosti tak, aby doslo k celkovému sniZeni emisi
dusikatych latek v Zivotnim prostredi.

Uskutecnilo se nékolik cest, jejichz hlavnim cilem byla
expertiza bioplynovych stanic v Rakousku, Némecku a za-
roven posouzeni soucasnc¢ho stavu a potencialu biomet-
hanu jako paliva pro dopravu a jeho standardizace.

Pod koordinaci a za u¢asti Ministerstva zemédélstvi CR
byly shroméazdény poznatky a provedeny analyzy pro vyti-
povani oblasti skytajici zajimavé pfilezitosti pro uplatnéni
ceskych podnikatelskych subjekti na Ukrajiné. Na Minis-
terstvu zemédélstvi Ukrajiny v Kyjeveé byly projednany
eventuelni moZnosti pro vytvofeni spole¢nych podnikt.

The main emphasis in the international cooperation of
the Research Institute of Agricultural Engineering, p.r.i. is
put on presentation of research results at the international
conferences and workshops, where the RIAE research
workers delivered their papers and exhibited the posters:

e 1. International workshop — Straw Energy 2008, Jena,
Germany.

e International workshop ,,CTF across Europe* -
Control Traffic Farming, Nitra, Slovakia.

e EurAgEng& Helenian Society of Agric. Engineers
»Agricultural Engineering 2008 Conference and In-
dustry Exhibition: Agricultural & Biosystems Engi-
neering for a Sustainable World, Hersonissos-
Crete, Greece.

e Scientific conference ,,Protection and Management
of Agricultural Landscape®, Modra, Slovakia.

e  Professional workshop on biofuels, TU Bergacade-
my, Freiburg, Germany.

e  Workshop on utilization of agricultural biomass
for energy proposes, accompanying action
AGROKOMPLEX 2008, Nitra, Slovakia.

e  Workshop —project meeting EU-AGROBIOGAS,
Turin, Italy.

e International session of expert group CRLTAP ,,Ex
pert Panel on Management on Mitigation of Agri-
cultural Nitrogen (EPMAN), Milano, Italy.

e  Conference ,,Motorfuels of Future 2008, Berlin,
Germany.

The international session of UNO expert group related to
nitrogen emissions ,,Task Force on Reactive Nitrogen
(TFRN) was aimed at problems connected with ammonium
emissions in agriculture, outflow of nitrates into surface
and underground waters and production of other emissi-
ons containing nitrogen. The key problem represented a
proposal on arrangement and activity of this group in futu-
re, work continuation of group on reduction of ammonium
emissions and coordination of activities so, that these acti-
ons lead to an overall decrease of emissions of nitroge-
nous substances in environment.

There are realized several business journeys focused on
expert examinations of biogas plants in Austria and Germa-
ny and also assessment of current state and potential of
biomethan as a transport fuel and its standardization.

Under coordination and with participation of the Minis-
try of Agriculture of the Czech Republic there were collec-
ted information and data and carried out analyses for the
purpose of selection of regions offering the interesting
opportunities for the Czech entrepreneurial subjects in
Ukraine. At the Ministry of Agriculture of Ukraine in Kiev
there were discussed potential possibilities for establis-
hment of joint ventures.
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Clenstvi v mezinarodnich organizacich

Zastupci VUZT,v.v.i. jsou &leny t&chto organizaci: Euro-
pean Association for Potato Research (EAPR), ESSC (Eu-
ropean Society for Soil Conservation), ISTRO — Czech
branch (International Soil and Tillage Research Organisa-
tion).

VUZT,v.v.i. je aktivnim lenem sdruzeni ENGAGE (sdru-
zeni evropskych institutti zeméde&lské techniky). Toto sdru-
zeni je zaclenéno do EurAgEngu jako regiondlni asociace
zemé&d&lskych inzenyrt pro Evropu v ramci CIGR. Ustav je
inadale ¢lenem sdruZeni institutt zemédélské techniky stred-
ni a vychodni Evropy (CEEAgEng).

Zastupce ustavu (Ing. M. Dédina, Ph.D.) je ¢lenem dvou
pracovnich skupin: Technical Working Group for Intensive
Livestock Farming (zabezpeceni IPPC) — 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 Gotoborgského protokolu - CLTRP-
zabezpedeni IPPC) — &esky zastupce za MZe CR pod gesci
MZP CR.

Mezinarodni projekty

Project EU No. 044292 Best Available Techniques for
European Intensive Livestock Farming-Support for the
implementation of the IPPC Directive (BATT-SUP-
PORT)

Cinnost v roce 2008 byla zaméfena na vyhodnoceni uda-
ju ziskanych z dotaznikd o vyuziti nejlepsich dostupnych
technik ve stajovém prostredi, pii skladovani a aplikaci stat-
kovych hnojiv ze vSech ¢lenskych stati EU. Cilem bylo
najit v rdmci Evropské unie nejcastéji se vyskytujici BAT
technologii v chovu prasat, prasnic, selat, nosnic, kutecich
brojlert, kachen, hus a krtt.

V pribézné zpraveé k vyse popsané aktivité byla sesta-
vena u kazdé ¢lenské zemé EU, kterd na dotaznik odpoveé-
dé€la, stru¢na charakteristika vyuzivanych technologii.
Z mnoha tzv. novych c¢lenskych stati EU se nepodatfilo
udaje ziskat. Studie prokazala, Ze v zdkladnich rysech jsou
v ramci EU podobné zpusoby hospodateni na farmach cho-
vu dribeze a prasat, presto vSak mezi jednotlivymi staty
EU existuji regiondlni a narodni rozdily. Vznikla proto otaz-
ka, zda by nebylo vhodnéjsi dle stejnych kritérii hodnoceni
vytvatet narodni referencni dokumenty o BAT, vyuzitelné
v piislusné zemi EU, nez v soucasnosti vyuzivany pristup
centralniho referen¢niho dokumentu (BREF) platného pro
celou Evropskou unii.

Dal$imi aktivitami byl vyvoj dokumentace a systémy
hodnoceni pro klasifikaci technik povazovanych jako BAT
z pohledu welfare, ekonomického hodnoceni a vlivi na zi-
votni prostiedi. Za timto Gi¢elem bylo konsorcium fesitelt
roz§iteno o dalsi experty, kteti jsou profesné zaméteni vy-
hradné na uréitou problematiku (ekonomové, veterinafi
apod.). Nate$eni mezinarodniho projektu se podili Némec-
ko, Francie, Span&lsko, Polsko, Dansko, Italie, Nizozemi a
Ceska republika.

Membership in international organizations

The RIAE, p.r.i. representatives are members of the fol-
lowing organizations : European Association for Potato
Research (EAPR), ESSC (European Society for Soil Con-
servation), ISTRO — Czech branch (International Soil and
Tillage Research Organisation).

The RIAE, p.r.i. is an active member of the ENGAGE (As-
sociation of European Institutes of Agricultural Enginee-
ring). This association is included into the EurAgEng as a
regional association of agricultural graduates for Europe
within the CIGR. Our institute is also a member of Associ-
ation 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 securing) —
Czech representative for branch of agriculture under gesti-
on of Ministry of Environment of the Czech Republic; Tech-
nical Working Group for Ammonia Abatement in the fra-
mework of UNC (ensuring application and principle of Go-
teborg protocoll - CLTRP- IPPC securing) — Czech repre-
sentative for the Ministry of Agriculture of the Czech Re-
public under gestion of the Ministry of Environment.

International projects

Project EU No. 044292 Best Available Techniques for
European Intensive Livestock Farming - Support for the
implementation of the IPPC Directive (BATT-
SUPPORT)

In 2008 the activity was aimed at evaluation of data obta-
ining from questionnaires on utilization of best available
techniques in stable ambient, during the storage and at
application of farmyard manures from all of EU Member
States. The objective was to find the most frequently occur-
ring BAT technology in breeding of pigs, sows, sucking
pigs, laying hens, chicken broilers, ducks, geese and
turkeys within the European Union.

In operating statement to the above described activity
there was mentioned at every EU Member State, which an-
swered this questionnaire, brief characteristics of utilized
technologies. However, there were not obtained the data
from many so-called new EU Member States. The study
proved, that within the EU were, in basic features, similar
methods of husbandry on the poultry and pig farms, howe-
ver, in spite of it, there are regional as well national differen-
ces among individual EU Member States. Therefore, it was
put a question, if it wouldn’t be more suitable to create,
according to the same assessment criteria, BAT national
referential documents utilizable in relevant EU country, than
rely on central referential document (BREF) valid for the
whole European Union, as it is at the present time.

To another activities belong the development of docu-
mentation and evaluation systems for classification of tech-
niques considered as BAT from the viewpoint of welfare,
economic assessment and effects on environment. For this
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Project EU No. 019884 European Biogas Initiative to im-
prove the yield of agricultural biogas plants - Evropska
bioplynova iniciativa pro zlepSeni efektivnosti zemédél-
skych bioplynovych stanic (EU-AGRO-BIOGAS).

V roce 2008 probihaly série nddobovych pokusii
s riznymi substraty vyuzivanymi v bioplynové stanici
Knézice. Zaroven bylo zalozeno nékolik pokust
s obdobnymi substraty v laboratornim kontinualnim fer-
mentoru (prubézné davkovani). Uskutecnily se rovnéz na-
dobové pokusy se zjistovanim produkce zbytkového bio-
plynu z fermentovaného substratu pti riznych teplotach
anaerobni fermentace a pokusy s riznymi aditivy aplikova-
nymi také na fermentovany substrat (digestat). Aplikace
aditiv zvysi vytéznost bioplynu a koncentraci metanu ze
stavajiciho substratu. Na samotné bioplynové stanici Kné-
zice byla navrzena a uskute¢néna uprava prvni skladovaci
jimky na dalsi nevyhiivany fermentor. Jimka byla zastiese-
na a byla provedena instalace plynové potrubi pro odvod
bioplynu z nového zdroje ke kogeneraéni jednotce. V roce
2009 budou vysledky laboratornich pokusti ovéfeny
v provoznich podminkach. Vysledkem by mélabyto 8 az 15
% vy$8i produkce bioplynu.

V ramci projektu byly uskuteénény tfi pracovni schiizky
pro koordinaci a upfesnéni postupu praci, 6. — 8.02.2008
Potsdam, Némecko, 27.06.2008 Videti mezinarodni letiste,
Rakousko, 8. —10.10.2008 Turin, Italie. Na feseni projektu
se podili 15 zemi pod koordinaci Rakouska (BOKU Viden).

Spole¢nost RTD Services, Viden, Rakousko usporadala
pro védecké pracovniky workshop zaméfeny na zpracova-
ni vyzkumnych projekti EU 7 ramcového programu. Firma
jako skolici pracovi$té nabizi pfevazné evropskym univer-
zitam, vyzkumnym organizacim i dal§im firmam zabyvaji-
cich se technologiemi, kurzy a interaktivni workshopy pfi
zpracovani EU projekt, které kombinuji teoretické skutec-
nosti s praktickymi znalostmi v fizeni vyzkumu.

(Workshop EU-AGRO-BIOGAS,AGENDA ,,Dissemina-
tion and Exploration - Project development and manage-
ment of FP7 research projects“ VUZT, v.v.i. Praha, 13
and 14" November 2008)

Pracovni seminat projektu EU-AGRO-BIOGAS ,Sikeni
poznatkt a informaci vyzkumu — Navrh a fizeni projektt 7
ramcového programu® se konal ve VUZT, v.v.i. v Praze ve
dnech 13.-14.11.2008.

K soucasné probihajicimu projektu EU-AGRO-BIOGAS
se projednavaly tyto body: planovani vystupt, hlavni vy-
sledky fesitelské organizace, identita projektu - logo, we-
bova stranka, letaky, postery, ptiprava Sablon pro prezen-
tace, autorska prava, ptiprava a publikace riznych doku-
mentt, rozpodty, planovani finanénich prostredkd, plano-
vani poc¢tu pracovniku s kratkodobymi kontrakty, typy ak-
tivit.

Pro ptipravu novych projektd v 7. ramcovém programu
Skolitelé upozornili na: moznosti a omezeni dané financo-
vanim z EU, rozpocty, planovani finan¢nich prostredki,
zpracovani navrhu a pfipravu novych projektt v 7.RP, for-

vazt

purpose the research team was extended by another ex-
perts, who are professionally specialized exclusively on
certain problems (economists, veterinarians etc.). In sol-
ving of this international project there are participated Ger-
many, France, Spain, Poland, Denmark, Italy, Netherlands
and Czech Republic.

Project EU No. 019884 European Biogas Initiative to
improve the yield of agricultural biogas plants - Evropska
bioplynova iniciativa pro zlepSeni efektivnosti
zemédélskych bioplynovych stanic (EU-AGRO-BIOGAS).

In 2008 there were carried out the series of pot trials with
various substrates utilized in Knézice biogas plant. At the
same time, several trials with analogous substrates in labo-
ratory continuous fermenter (running dosage) were esta-
blished. There have been also realized pot trials aimed at
determination of residual biogas production from fermen-
ted substrates at different temperatures of anaerobic fer-
mentation and trials with different additives applied as well
on fermented substrate. Application of additives increa-
ses biogas yield and concentration of methane from exi-
sting substrate. In KnéZice biogas plant there was propo-
sed and carried out a modification of the first storage reser-
voir for another unheated fermenter. The reservoir was roo-
fed and there was carried out an installation of gas piping
for biogas offtake from new source into cogeneration unit.
In 2009 the results of laboratory tests will be verified
in working conditions. The result should be higher biogas
production by 8 up to 15 %.

Within the project there were arranged three working
sessions in order to achieve good coordination and speci-
fication of work progress, 6— 8.02.2008 Potsdam, Germany,
27.06.2008 Vienna International Airport, Austria, 8. —
10.10.2008 Turin, Italy. In solving of project there are parti-
cipated 15 countries coordinated by Austria (BOKU Vien-
na).

RTD Services Company, Vienna, Austria arranged for re-
searchers a workshop aimed t elaboration of reasearch pro-
jects falling under 7th Framework Programme of European
Union. This company, as a training center, offers mainly for
European universities, research organizations and compa-
nies dealing with technologies, the courses and interactive
workshops serving to the elaboration of EU projects, which
combined theoretical facts with practical knowledge in re-
search management.

Workshop EU-AGRO-BIOGAS,AGENDA ,,Dissemination
and Exploration - Project development and management of
FP7 Research Projects® RIAE, p.r.i. Prague, 13" and 14™
November 2008

Workshop of project EU-AGRO-BIOGAS ,,Disseminati-
on and Exploration — Project development and manage-
ment of FP7 Research Projects® was held in RIAE, p.r.i. in
Prague on 13.-14.11.2008.

In addition to the currently ongoing EU-AGRO-BIOGAS
there were discussed these points: planning of outputs,
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mulafe, typy partnerskych organizaci, finalizaci navrhu pro-
jektu, smluvni podminky kontraktt.

Dohody o spolupraci
Dohody o spolupraci byly uzaviena se tfemi slovensky-
mi partnery:
Vyskumny ustav travnych porastov a horského polno-
hospoddrstva, Banska Bystrica
Spoluprace sméfuje na problematiku péstovani a vyuziti
biomasy pro energetické a surovinové ucely s hlavnim dii-
razemna:
- technologie péstovani a sklizné travnich porosti
a alternativni vyuziti produkce z nich pro energetic-
ké ucely,
- vyuziti odpadni biomasy z udrzby krajiny a vetejné
zeleng,
- technologie a ekonomika zpracovani a vyuziti
biomasy a odpadni biomasy
Forma spoluprace spociva ptevazné v ucasti na seminafrich
a konferencich, ve vzajemnych informacich o fesenych pro-
jektech, ve spolecnych publikacich. Vysledkem je spoluprace
na vyzkumném projektu APVV-0174-07 Analyza materialo-
vych tokov v manazmente prirodnych zdrojov s zameranim
na vyuzitie polnohospodarskej biomasy na energetické
ucely.

Mechanizacna fakulta SPU Nitra

Obsahem spoluprace je spoleéné méfeni chovu ovcei
s cilem posoudit technické parametry staji a chovatelské
podminky ve vybraném zemédélském druzstvu, méteni vzdu-
chotechnickych parametri staje chovu prasat a posouzeni
technickych moznosti staji chovu ovci pro méteni emisi.
Byla instalovana méfici aparatura pro dlouhodobé sledo-
vani mikroklimatickych parametri ve stajich pro chov pra-
sat a zahajen sbér udaja.

Agrovaria Export-import, spol. s. r.o., Stirovo — piima
spoluprace v oblasti aplikovaného vyzkumu, a to pfi zpra-
covani biologicky rozlozitelnych odpadti a pfi snizovani
emisi zatéze amoniakem a sklenikovymi plyny v resortu
zem&dé€lstvi.
Obsahem spoluprace je:
- zajisténi experiment pfi separaci kejdy prasat a skotu,
- zajisténi experimentd pfi davkovani biotechnologickych
ptipravki pii kompostovani BRO do tekutych hnojiv
nebo napajeci vody,
- poradani spolecnych odbornych seminaiti s problema-
tikou vztahu zeméde¢lstvi a zivotniho prostiedi.
Pro spole¢né experimenty zaptjcuje AGROVARIA spol. s r.o.
vlastni technologické celky, VUZT Praha pak mé&fici techni-
ku, vysledky jsou spole¢né prezentovany. Vysledkem spo-
luprace po provoznich zkusenostech se separatorem byla
realizovana konstrukéni tiprava separatoru. Novy uprave-
ny separator byl soucasti technologické linky pro kom-
postovani prezentované na veletrhu zemédélské techniky
TECHAGRO 2008 v Brné.

main results of resolver organization, project identity - logo,
website, leaflets, posters, preparation of patterns for pre-
sentation, copyrights, preparation and publication of vari-
ous documents, budgets, planning of financing resources,
planning of employees number with short-term contracts,
kinds of activities.

Within the preparation of new projects in the 7th Fra-
mework programme the tutors drawed attention to: possi-
bilities and restrictions, which depends on funding from
the EU resources, budgets, planning of financial means,
elaboration of a proposal and preparation of new projects
in the 7th FP, printed forms, kinds of partnership organiza-
tions, finishing process of project proposal, contractual
conditions.

Agreements on cooperation

These agreements have been concluded with three Slo-
vak partners:
Research Institute of Grasslands and Mountain
Agriculture, Banska Bystrica

Cooperation is aimed at problems of growing and utiliza-
tion of biomass for energy and raw material purposes with
principal emphasis on:

- technology of cultivation and harvest of grasslands
and alternative utilization of production of them for
energy purposes,

- utilization of waste biomass from landscape mainte-
nance and public greenery,

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

Form of cooperation consists largely in participation in
workshops and conferences, in mutual exchange of infor-
mation on running projects and in common publications.
The result is a cooperation on research project APVV-0174-
07 Analysis of material flows in management of natural re-
sources aimed at utilization of agricultural biomass for ener-

gy proposes.

Faculty of Mechanization SPU Nitra

Content of cooperation is common measuring work in
sheep breeding with the aim of consider the technical para-
meters of stables and breeder conditions in selected agri-
cultural cooperative, measurement of air conditioning pa-
rameters in pig breeding and examination of technical possi-
bilities of sheeps breeding stables for measurement of emis-
sions. There was installed a measuring device for long-
term monitoring of microclimatic parameters in stables for
pig breeding and started a data collection.

Agrovaria Export-import,limited liability company, Stiiro-
vo — direct cooperation in the sphere of applied research,
mainly processing of biologically degradable waste and
reduction of emissions of ammonia and greenhouse gases
in agriculture.
Content of cooperation is:

- provision of experiments in the course of separation of

pig and beef cattle slurry,

132



Dohody o védecko-technické spolupraci

Dohoda o pfimé védecko-technické spolupraci mezi VIE-
SCH Moskva (The All — Russian Research Institute for
Electrification of Agriculture) a VUZT, v.v.i. Praha v oblasti
zemé&délské energetiky na obdobi r. 2005 — 2009.

V roce 2008 byla spoluprace zamétena na spole¢né oveé-
fovani pilotniho zafizeni pro rychlou pyrolyzu s vykonnosti
20 kg vychozich dievnich a bylinnych zbytki s vlhkosti do
15 % m/m. Vysledky budou vedle publika¢niho vyuziti také
slouzit pro spole¢nou patentovou ochranu této technolo-
gie.

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

Dal8i smlouvy o spolupraci byly uzavieny
s Moldavskem, které je jednou z 8 zemi preferovanych Ces-
kou republikou pfi poskytovani zahrani¢ni pomoci.

Memorandum mezi VUZY: v.v.i.Praha (spolu s VURI{ VAA
Praha a ITSZ CZU Praha) bylo uzavieno se Stdtni zemé-
délskou universitou v Kisinévé v Moldavsku,; dal$i memo-
randum s Vyzkumnym itistavem mechanizace a elektrifika-
ce zemédelstvi v Kisinévé se tyka technické pomoci v oblasti
vyzkumu a vyzkumnych projektd, poradenstvi, moznosti
kratkodobych pobytli (dle finan¢nich moznosti i dlouho-
dobgjsich), Ph.D. pobytli s podilem na fesSeni vyzkumnych
projektti, vymény publikaci, piipravy spolec¢nych mezina-
rodnich projektt apod.

Vyzkumni pracovnici VUZT, v.v.i. piipravili a zpracovali
navrh vybaveni laboratofe biopaliv a spolupracovali na jeji
realizaci. V pribéhu roku 2008 byla laboratoi vybavena
spolu s upfesnénim detailii pro dostavbu susarny biopaliv.
V fijnu byla laboratof energetiky slavnostné oteviena a byl
zahéjen jeji provoz. V rdmci poradenské pomoci nasi pra-
covnici zabezpecuji pirednasky prevazn€ z oboru vyuziti
zdrojt energie.

Mnohostranna spoluprace

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

Mr. Werner Korbitz, chairman of the Austrian Biofuels In-
stitute (ABI), Vienna, Austria — editor

Mr. Dieter Bockey, assistant director of Union zur Forde-
rung von Ol- und Proteinpflanzen (UFOP), initially Bonn,
later-on Berlin, Germany

Mr. Peter Clery, chairman of the British Association for Bi-
ofuels and Oils (BABFO), Spalding, United Kingdom

vazt

- provision of experiments at dosage of biotechnological
agents during the BRO composting into liquid fertili-
zers or feed water,

- holding of common expert workshops aimed at the pro
blems in relation between agriculture and environment.

For the common experiments the AGROVARIA, limited lia-
bility company lends own technological entities, RIAE, p.r.i.
Prague provides measuring equipment and the results are
commonly presented. After an operational experience with
separator there were realized a modification of separator
design. The new modified separator was a part of technolo-
gical line for composting presented at the Fair of Agricultu-
re Engineering TECHAGRO 2008 in Brno.

Agreements on scientific and technical cooperation

Agreement on direct scientific and technical cooperati-
on between VIESCH Moscow (The All — Russian Research
Institute for Electrification of Agriculture) and the RI-
AE,p.ri. Prague in the sphere of agricultural energy for the
period 2005 —2009.

In 2008 the cooperation was aimed at common verificati-
on of pilot equipment for a rapid pyrolysis with performan-
ce of 20 kg starting woody and herbal residues with moistu-
re of up to 15 % m/m. The results will be published and
moreover served for common patent protection of this tech-
nology.

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

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

Memorandum was signed between the RIAE, p.r.i., Pra-
gue (together with Crop Production Institute, p.r.i. Pra-
gue and Institute of Tropical and Subtropical Agriculture
of Czech University of Agriculture, Prague) and State Uni-
versity of Agriculture in Kisinev, Moldova,; another memo-
randum with Research Institute of Mechanization and Elec-
trification of Agriculture in Kisinév is related to technical
assistance in the spheres of research and research pro-
jects, consultancy, possibilities of short-term stays (accor-
ding to financial means also longer-time ones), Ph.D. gra-
duant stays with share in solution of research projects,
exchange of published materials, preparation of common
international projects etc.

The research workers of the RIAE, p.r.i. prepared and
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Mr. Petr Jevic, task leader Biodiesel, Research Institute for
Agricultural Engineering, p.r.i. (VUZT, v.v.i.), Prague, Czech
Republic

V roce 2008 byly vzajemné konzultovany bilance vyro-
by, dovozu a vyvozu biopaliv a pfipominky k Navrhu smér-
nice Evropského parlamentu a Rady o podpofe vyuzivani
energie z obnovitelnych zdroju. Ziskané informace a pfi-
spevky byly také vyuzity na 8. mezinarodnim seminafi ,,Stav
a perspektivy udrzitelného rozvoje biogennich pohonnych
hmot* konaného jako odborna doprovodna akce 10. mezi-
narodniho veletrhu zeméde€lské techniky TECHAGRO 2008
a k vydani sborniku.

V roce 2008 se konaly tyto mezinarodni seminare a kon-
ference organizované VUZT, v.v.i. nebo ve spolupraci tsta-
vu s dal$imi institucemi:

Kompostovani — aerobni zpracovani fytomasy (Biomasa
Jjako obnovitelny zdroj energie - tématicky blok 1
(7.4.2008 — odborny program TECHAGRO 2008 Brno);
Stav a perspektivy udrzitelného rozvoje biogennich
pohonnych hmot (9.4.2008 — 8 . mezinarodni seminar
TECHAGRO 2008 Brno);

Wuziti zemédelské techniky pro trvale udrZitelny rozvoj
(mezinarodni konference 22. - 23.5.2008, MZLU ZF Ledni-
ce);

Biologicky rozlozitelné odpady, jejich zpracovani a vyu-
Ziti v zemédelské a komundlni praxi (mezinarodni konfe-
rence9.-11.9.2008 ZERA Namést' nad Oslavou);
Workshop EU-AGRO-BIOGAS, Agenda ,,Dissemination
and Exploration — Project development and management
of FP7 research projects “ (Pracovni seminaf projektu ,,Si-
feni poznatki a informaci vyzkumu — Navrh a fizeni projek-
ti 7. RP*, 13. - 14.11.2008 VUZT, v.v.i. Praha).

Do vy¢tu odbornych aktivit Gstavu patii i ucast vyzkum-
nych pracovnikit VUZT na vyznamnych odbornych vysta-
vach a veletrzich v zahrani¢i: SIA 2008 Patiz, Francie; [IFAT
2008 (Mezinarodni odborny veletrh pro vodu, odpadni vodu,
odpady a recyklaci), Mnichov, Némecko; Agromek 2008
Herning, Dansko.

Kontakt: Ing. Radmila Kabelkovd

elaborated a proposal for equipment of biofuel laboratory
and cooperated on its realization. In the course of 2008 the
laboratory was equipped together with precision of details
related to the finishing of biofuel drying-plant. In October
the laboratory of energetics was solemnly opened and star-
ted its operation. Within the consultancy assistence our
employees ensure the lectures concerning mainly the utili-
zation of energy sources.

Multilateral cooperation

Cooperation in connection with the 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
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.r.i. (VUZT, v.v.i.), Prague,
Czech Republic.

In 2008 there were mutually consulted a balance of bio-
fuel production, import and export and comments to the
draft of guideline of the European Parliament and Council
on support of energy utilization from renewable sources.
The obtained information and contributions were also uti-
lized at the 8th international workshop ,,State and outlook
of sustainable development of biogenic fuels* held as an
expert accompanying event during the 10th International
Fair of Agricultural Engineering TECHAGRO 2008 and ser-
ved to the publication of proceedings.

In 2008 there were held the following international work-
shops and conferences organized by the RIAE, p.r.i., or in
cooperation with other institutions:

Composting — aerobic processing of biomass (Biomass
as a renewable source of energy — topic overview I
(7.4.2008 —expert program TECHAGRO 2008 Brno);

State and outlook of sustainable development of
biogenic fuels (9.4.2008 — 8th international workshop
TECHAGRO 2008 Brno);

Utilization of agricultural engineering for sustainable de-
velopment (international conference 22. - 23.5.2008, MZLU
ZF Lednice);

Biologically degradable waste, its processing and utili-
zation in agricultural and municipal practice (internatio-
nal conference 9. - 11.9.2008 Namést’ nad Oslavou);
Workshop EU-AGRO-BIOGAS, workshop to the project
,, Dissemination and Exploration — Project development
and management of FP7 research projects*, 13.—14.11.2008
RIAE, p.r.i. Prague).

To the enumeration of institute expert activities belong
also participation of the RIAE research workers in impor-
tant professional exhibitions and fairs in abroad: SIMA 2008
Paris, France; IFAT 2008 (International expert fair relating
to water, waste water, waste and recycling), Munich, Ger-
many; Agromek 2008 Herning, Denmark.
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vazt

Poradenstvi

Consultancy

Poradenstvi je dtileZita soucast &innosti VUZT, v.v.i. dana
ziizovaci listinou a nezbytna pro komunikaci vyzkumnych
pracovnikt s velice pocetnou skupinou uzivatelt z fad ze-
médelské a komunalni praxe, statni spravy a poradenskych
firem, zpracovatelskych podniki, fidicich pracovnikt. Po-
radenstvi se zde uskuteciiuje nékolika zpisoby:

a) metodiky - piirucky pro praxi

V podptirném programu 9.F.g Metodicka ¢innost
k podpote zemédélského poradenského systému s finan¢ni
podporou MZe CR byly autorskymi kolektivy VUZT, v.v.i.
zpracovany tyto metodické pfirucky:

Osetrovani a skladovani zrnin ve vézovych zdasobnicich a
v halovych skladech (Skalicky, J., Kroupa, P., Bradna, J.,
Pastorkova, L.)

Metodicka prirucka popisuje technologické systémy pfi
osetfovani a skladovani potravinafskych zrnin ve vézovych
a halovych skladech, vlivy technologickych linek na kvali-
tu a mechanické poskozeni zrnin pfi oSetfovani a skladova-
ni, fizeni klimatu a upravu produkce pfi skladovani. Uvadi
jejich energetickou naro¢nost na zaklad¢ dosavadnich vy-
sledkt feSeni vyzkumnych tkolti a novych poznatkl pro
praxi. Je zpracovan uceleny piehled technologickych sys-
témi skladovani a oSetfeni zrnin, jsou doporuceny zafizeni
a upravy linek pro eliminaci vlivl jednotlivych systémi a
zafizeni na sniZeni potravinaiské kvality pfi skladovani.
Jsou stanoveny zékladni pozadavky na ptijem, oSetfovani
a skladovani. Jsou popsany vysledky zjisténé pii praktic-
kém provozu novych feseni a principi oSetfovani a sklado-
vani ziskané na vzorovych poskliziiovych linkach. Mana-
gementu podnikil jsou dany k posouzeni tidaje a doporu-
¢eni o vyhodach a nevyhodéch systému pii upravach ba
inovacich systému oSetfovani a skladovani zrnin v jejich
vyrobnich podminkéch.

Wuziti organickych odpadii ze zemédélské vyroby a ven-
kovskych sidel. Sbér, trideni a vyuziti organickych odpa-
dii. Zarizeni pro termické zpracovani organickych odpa-
dit (Kara, J., Hutla, P., Pastorek, Z.)

Metodicka piirucka je urcena pro zemédé€lce, poradce,
projektanty a dodavatele technologii a technickych systé-
md pro zpracovani energetické biomasy. V publikaci jsou
vyuzity vysledky vyzkumnych praci z projekti v oboru
obnovitelnych zdroja energie a bioplynu, které se fesily ve
VUZT, v.v.i.. Jedna se o vyznamnou &ast vyzkumného za-
méru VUZT, v.v.i. MZE 0002703101 a projektu NAZV MZe
,»OF3160 Vyzkum novych technologickych postupt pro
efektivngjsi vyuziti zeméde€lskych a potravinaiskych odpa-
di‘ a projektu MSMT ,2B06131 Nepotravinarské vyuziti
biomasy v energetice”. Zaroven bylo pouzito zkuSenosti
nas$ich zahrani¢nich partnerd, zejména ze SRN, Rakouska a

Consultancy is an important part of activities carried out
by the RTIAE, p.r.i. given by the Deed of Establishment and
necessary for communication of research workers with very
numerous group of users from agricultural and municipal
practice, state administration, consultant firms, processing
plants and management staff. Advisory services are offe-
red by the following ways:

a) methodologies and handbooks for practice

Within the supportive programme 9.F.g “Methodical
activity to the promotion of agricultural advisory system”
with financial support of the Ministry of Agriculture of the
Czech Republic there were elaborated by the RIAE authors
hereafter mentioned methodological manuals:

Grain treatment and storage in tower silos and hall
storehouses (Skalicky, J., Kroupa, P., Bradna, J.,
Pastorkova, L.)

The methodological handbook describes technologi-
cal systems for good grain treatment and storage in tower
silos and hall storehouses, effects of technological lines
on grain quality and their mechanical injuries during stora-
ge and treatment, climate control and production adaptati-
on within the storage period. This handbook features their
energy intensity on the basis of current results of solved
out research projects and new knowledge for practice. The-
re is worked-up a comprehensive overview of technologi-
cal systems for grain treatment and storage, recommendati-
ons for devices and lines adaptations with aim to eliminate
effects of particular systems and devices on food grain
quality reduction during storage. Basic requirements for
grain reception, treatment and storage are defined in this
paper. There are described results obtained in practical
operation of new treatment and storage principles and re-
solutions realized on pilot post-harvest lines. The enterpri-
se management obtained for assessment the data and re-
commendations regarding both advantages and disadvan-
tages of the systems involved in adaptation and innovati-
on of grain treatment and storage systems under respecti-
ve production conditions.

Utilization of organic waste from agricultural producti-
on and rural settlements. Collection, classification and
utilization of organic waste. Equipment for thermal pro-
cessing of organic waste. (Kara, J., Hutla, P., Pastorek, Z.)

In the publication are used results of research work from
projects regarding energy and biogas renewable resources
solved in RIAEng., p.r.i., it is concerning of significant part
of Institute research plan called MZE 000203101 and of the
NAZV MZe OF3160 “Research of new technological pro-
cesses for more effective utilization of agricultural and food
wastes” as well as the project MSMT 2B06131 “Non-food
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Holandska. V publikaci je popsana fada zptsobt jak nakla-
dat s organickymi odpady v zeméd¢lském podniku nebo
pii zpracovani biologicky komunalnich odpadi v obcich.
Jde o vyrobu tuhych alternativnich paliv, pyrolyzni zpraco-
vani biomasy a vyrobu bioplynu.

Technologické systémy skladovani brambor (Mayer,V.,
Vejchar, D., Pastorkova, L.)

Metodicka piirucka popisuje technologické systémy
skladovéni brambor, vlivy technologickych linek na kvalitu
a mechanické poskozeni brambor pii skladovani a jejich
upravé, energetickou naro¢nost riznych technologickych
systému naskladnéni, vyskladnéni, fizeni klimatu a Gpravy
produkce pii skladovani a jejich energetickou i ekonomic-
kou naro¢nost na zakladé dosavadnich vysledkd feSeni
vyzkumnych ukold a novych poznatki pro praxi. Je zpraco-
van uceleny piehled technologickych systémd skladovani
brambor, doporuceny jsou zafizeni a upravy linek pro elimi-
naci vlivl jednotlivych systému a zatizeni na poSkozeni
brambor pti skladovani a jejich Gipravé za ucelem zvysSeni
kvality produkce. Jsou popsany praktické vysledky pii
zjistovani energetické a ekonomické naro¢nosti riznych
technologickych systém a typt skladi brambor. Manage-
mentu podniku jsou dany k posouzeni udaje a doporuceni
o vyhodach a nevyhodach systémt pfi upravach a inova-
cich systémi skladovani v jejich vyrobnich podminkach.

Technologické systémy pro obhospodarovani travnich
porostit v podminkdach horskych oblasti LFA a svazitych
krajinnych oblasti (Syrovy, O. a kol.)

V metodické piirucce jsou uvedeny soubory doporu-
¢enych racionalnich technologickych systémut pro rizné
zpusoby vyuziti trvalych travnich porost v horskych ob-
lastech LFA a svazitych CHKO. Doporuceni zahrnuje op-
timalni technologické a pracovni postupy, jejich technické
zabezpeceni, orientacni hodnoty zakladnich exploatacnich,
energetickych a environmentalnich ukazatelti a metodiku
vypoctu téchto ukazateld.

Inovace technickych a technologickych systémii pro chov
dojnic (Vegricht, J. akol.)

V metodické pfirucce jsou prehledné uvedeny zakladni
technické a technologické systémy pro ustajeni, krmeni,
dojeni, chlazeni a skladovani mléka, odklizeni mrvy a kejdy
a podestylani urcené pro chov dojnic a analyzovany jejich
vlastnosti z hlediska potfeby lidské prace, energie, vykon-
nosti, investi¢nich nakladd, vlivu na zivotni prostiedi, wel-
fare apod. Struéné jsou uvedeny souvislosti téchto systé-
mitl v rdmci cross-compliance véetné uvedeni hlavnich kon-
trolovanych parametri Metodicka pfirucka je ur€ena zeme-
délskym podnikateliim, kteti uvazuji o vystavbé nebo mo-
dernizaci staji pro dojnice nebo o inovaci technickych sys-
tému. Uzitecné informace v ni naleznou také odborni po-
radci, projektanti a dodavatelé systémti pro chov dojnic a
chov skotu. Vysledky jsou dobfe vyuzitelné v procesu dal-
$iho vzdélavani a pedagogické Cinnosti.

industry utilization of biomass in energy”. At the some time
the experiences of our foreign partners from Germany, Aus-
tria and Netherlands were used. In the publication is descri-
bed many methods how to handle with organic waste in
agricultural enterprise or within the processing of biologi-
cal degradable municipal waste in the villages. It regards
production of solid alternative fuels, biomass pyrolysis
processing and biogas production.

Technological systems for potatoes storage (Mayer, V.,
Vejchar, D., Pastorkova, L.)

The methodological handbook describes technological
systems for potatoes storage effects of technological lines
on potatoes quality and their mechanical injuries during
storage and treatment, energy consumption of various tech-
nological systems of loading, unloading climate control
and production adaptation within the storage period as
well their energy and economical demands on basis of cur-
rent results of solved out research projects and new
knowledge for practice. There also is worked-up a compre-
hensive overview of technological systems for potatoes
storage, recommendations for devices and lines adaptati-
ons with aim to eliminate effects of particular systems and
devices on potatoes injuries during storage and their adap-
tation focused to production quality increasing
Described further are practical results in energy and
economical demands finding out of various technological
systems and potatoes storage hall types. The enterprise
management obtained for assessment the data and
recommendations regarding both advantages and
disadvantages of the systems involved in adaptation and
innovation of storage systems under respective production
conditions.

Technological systems for grassland cultivation under
conditions of mountain regions LFA and slope protected
natural areas (Syrovy, O. atal.)

The methodological handbook presents complex of re-
commended rational technological systems for different
ways of permanent grassland utilization in mountain regi-
on LFA and slope protected natural areas. The recommen-
dation involves optimum technological and working pro-
cesses, their technical security, orientation values of basic
exploitation, energy and environmental indicators as well
as methodology for these indicators calculation.

Innovation of technical and technological systems for
dairy cows breeding (Vegricht, J. et al.)

In the methodological handbook there are presented
basic technical and technological systems for housing, fe-
eding, milking, cooling and storage of milk, manure and
slurry removal and bedding for dairy cows and analysis of
their properties from aspect of human work, energy, perfor-
mance, investment costs, impacts on environment, welfa-
re etc. in well-arranged form. Briefly are presented con-
nections of these systems in framework of cross-complian-
ce including presentation of controlled parameters. The me-
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Udrzitelna vyroba a Fizeni jakosti tuhych paliv na bazi
agrarnich bioproduktii (Jevic, P. a kol.)

Metodicka ptirucka je ur€ena predevsim pro pracovni-
ky zemédélského poradenského systému, podnikatele, od-
borné a fidici pracovniky v zeméd€lstvi, producenty, zpra-
covatele a dodavatele biomasy a biopaliv, dodavatele stroj-
niho zafizeni, provoznich soubort a technologickych linek
pro zpracovani biomasy, biologicky rozlozitelnych a bio-
gennich odpadd. Zaméfuje se na postupy vyroby tuhych
biopaliv v riznych obchodnich formach z biogennich pro-
duktt a biomasy, klasifikovanych podle puvodu a zdroje
v souladu s dosavadnim stavem technické standardizace.
Soucasti je popis a posouzeni provozné-optimalni vyroby
v souladu se specifikacemi souvisejicich technickych no-
rem a s respektovanim fizeni jakosti napti¢ celym dodava-
telskym fetézcem od mista ptvodu, pies logistiku, tj. do-
prava, skladovani, baleni, a manipulace, po dodani a zaso-
bovani tuhych biopaliv, véetné fizeni jakosti. V navaznosti
na piikladech referenénich strojnich linek pro vyrobu pele-
tovanych a briketovanych paliv z dfevni, bylinné a ovocné
biomasy se uvadi orienta¢ni technicko-ekonomické para-
metry vyroby tuhych paliv ze slamy obilovin, travnich po-
rostd a energetickych plodin. VSechny popisované postu-
py a bilance vychazeji z nutné podminky trvalé udrzitel-
nosti vyuzivani vhodné tuhé biomasy pro vyrobu tepla,
elektrické energie, biopaliv a biokapalin. Pro dlouhodobé
vyuzivani je tfeba zarucit ekologicky tnosny odbér této
biosuroviny.

V souvislosti s fesenim projektu NAZV MZe CR QF4145
Parametricka analyza a multikriterialni hodnoceni technolo-
gickych systému pro chov dojnic a krav bez trzni produkce
mléka z hlediska pozadavkl EU, zlepSeni environmental-
nich funkci a kvality produkti byla zpracovana metodicka
ptirucka ve spolupraci s VUZV v.v.i. pro zem&délce, porad-
ce, projektanty a dodavatele staji a technickych systému
pro chov dojnic:

Modelova reSeni stdji a farem pro chov dojnic (Vegricht, J.
akol.)

V metodice je prezentovan dosavadni vyvoj v chovu
dojnic v CR a soucasny stav z hlediska pouzivanych tech-
nologii a pracovnich postupt. V dalsi ¢asti jsou analyzo-
vany a hodnoceny zakladni technické a technologickeé sys-
témy ustajeni, krmeni, dojeni a skladovani mléka, odklizeni
mrvy a kejdy a podestylani vhodné pro chov dojnic. V CR.
V navazujici odborné ¢asti jsou uvedeny zakladni zasady
pro navrhovani a projektovani staji a farem pro chov doj-
nic, jejichz dodrzeni je jednim z nezbytnych predpokladi
pro uspésnou realizaci a provozovani staje a farmy. Formou
katalogovych listl je prezentovano celkem 23 modelovych
navrht stavebné-technického teseni stji a farem pro 72 —
810 dojnic, z toho 14 modelovych navrhii novostaveb staji
a farem s dojenim v dojirn€, 5 navrhti modernizace staji typu
K 105 aK 174 a 3 navrhy novostaveb s dojenim v AMS.

vazt

thodological handbook is focused on agricultural entre-
preneurs considering stable construction of their moderni-
zation or technical systems innovation. Also professional
advisors, designers and suppliers of systems for dairy cows
and cattle breeding will find there may useful information
The results are well usable in process of further education
and teaching.

Sustainable production and solid fuels quality
management on basis of agricultural bio-products
(Jevie, P.etal.)

The methodological handbook is in particular focused
on agrarian advisory system for workers, entrepreneurs,
professional and managing workers in agriculture, produ-
cers, operators and suppliers of biomass and biofuels, sup-
pliers of machine equipment for operational complexes as
well as technological lines for biomass processing, biologi-
cally degradable and biogenic wastes. It is focused on pro-
cedures of solid biofuels production in different trade forms
classified by origin and resource in accordance with cur-
rent state of technical standardization. A part of this also is
description and assessment of operation — optimal produ-
ction in compliance with specifications regarding technical
standards and with respect to the quality management
throughout whole supply chain from point of origin over
logistics, i.e. transport, storage, packaging, handling to
delivery and supply of solid biofuels including quality ma-
nagement. In connection with examples of referential ma-
chine lines for pellet and briquette fuels production from
wooden, herbal and fruit biomass the orientation technical-
economical parameters of solid fuels production from ce-
real straw, grass crops and energy plant are presented. All
described procedures and balances are based on necessa-
ry condition of suitable solid biomass utilization sustaina-
bility for production of heat, electricity, biofuels and bio-
liquids. For long-time utilization there is necessary to give
a guarantee of ecologically friendly withdrawal of that bio-
logical raw material.

In the context of treatment of NAZV project QF4145
Parametrical analysis and multi-criteria assessment of tech-
nological systems for dairy cows breeding and those wi-
thout milk market production from aspect of EU require-
ments, environmental functions and products quality im-
provement the methodology was elaborated with another
institute collaboration (Institute of Animal Science) for far-
mers, advisors, designers and suppliers of stables and tech-
nical solution for dairy cows breeding.

Stables and farms modelling solution for dairy cow bree-
ding (Vegricht, J. et al.)

In this publication there is presented current develop-
ment of dairy cows breeding in the Czech Republic from
aspect of utilized technologies and working processes. In
the next part there are analyzed and assessed basic techni-
cal and technological systems for housing, feeding, mil-
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Dalsimi certifikovanymi metodikami jsou:

Strojni vybaveni kompostovaci linky: schvdlend metodi-
ka pro praxi (Pliva, P. a kol.)

Metodika shrnuje poznatky ovétené v praxi o moznos-
tech pouzivani vhodnych mechanizaénich prostedkl pti
provozovani kompostovaci jednotky do 1 000 t vyrobené-
ho kompostu za rok technologii pasovych hromad na vol-
né plose. Metodika se podrobné vénuje optimalnimu stroj-
nimu sestaveni kompostovacich linek, s dirazem na vyuzi-
ti spolehlivé, ucinné, vykonné a investicné nenaro¢né kom-
postovaci techniky. Metodika umoziiuje provozovatelim
kompostovacich jednotek sestaveni kompletni komposto-
vaci linky.

Kompostovani travni hmoty z udrzby trvalych travnich
porostit (Kollarova, M., Pliva, P.)

Metodika poskytuje navod na zpracovani piebyteéné
travni hmoty z drzby TTP technologii fizeného komposto-
vani v pasovych hromadéach s dirazem na zabezpeceni za-
kladnich podminek pro spravny pribéh kompostovaciho
procesu. Soucasti metodiky jsou popisy riznych variant
kompostovani travni hmoty (modelové ptiklady), které jsou
navodem pro zemé&délské podniky a dalsi subjekty na vy-
budovani podobného zatfizeni pro zpracovani prebytecné
travni hmoty.

b) veletrhy a vystavy

VUZT, v.v.i. se jiz tradi¢ng zagastnil 10. mezinarodniho
veletrhu zeméd¢lské techniky a technologii TECHAGRO
2008 v Brng. Prezentace vysledkii vyzkumu VUZT probiha-
la tentokrat jednak v samostatné vnitini expozici, na ven-
kovni ploSe a v neposledni fadé i jako soucast spole¢né
prezentace resortu zemédélstvi ve stanku MZe CR.

V expozici VUZT, v.v.i. byly piedstaveny vysledky zvI4sts
v oblasti biomasy jako obnovitelného zdroje energie (téma
bylo opé€t nosnym programem celého veletrhu): topné bri-
kety z luCnich trav; topné brikety z odpadniho dfeva po
fezu vinic; drceni a Stépkovani rostlinné biomasy; logistic-
ké systémy vyuzivani biomasy; monitorovani komposto-
vaciho procesu. V nabidce vysledk vyzkumu nechybély
pudoochranné technologie a hodnoceni vlivu stroji na
ptdu a pudni biomasu spolu s energetickou naro¢nosti,
hodnoceni povrchového odtoku vody na svazitych po-
zemcich pfi intenzivnich destovych srazkach a technolo-
gické systémy péce o pudu uvedenou do klidu. Pracovnici
VUZT, v.v.i. nabidli na zaklad& individualnich pozadavki
investora poradenstvi pfi feseni technického a technolo-
gického vybaveni ptijmu, o$etfovani a skladovani potravi-
nafskych a krmnych zrnin a spolupraci pfi vystavbé linek, a
to jak pro konzervaci vlhkého zrna, tak pro oSetfovani a
skladovani zrnin. Pro oblast Zivo¢isné vyroby byl pro za-
jemce z fad uzivatelli zemédé€lské odborné vetejnosti
k dispozici katalog technickych a technologickych systé-
mu pro chov dojnic a pocitadovy program pro navrh, ana-

king and storage of milk, manure, slurry and littering remo-
val suitable for dairy cows breeding in the Czech Republic.
In the connecting professional part there are presented basic
principles for the designing of stables and farms for dairy
cows breeding, whose observance is one of necessary as-
sumption of successful implementation and operating of
the stable or farm. There are presented in total 23 model
proposals of construction-technical design of stables or
farms for 72 — 810 dairy cows in form of catalogue sheets, of
which is 14 model proposals of new buildings (stable and
farms) with milking in milk house, 5 proposals of stable k
105 and K 174 modernization and 3 proposals of new stables
with milking in AMS.

Another certified methodologies include:

Machine equipment of composting line : approved
methodology for practice (Pliva, P. etal.)

The methodology includes knowledge and findings ve-
rified in practice and related to possibilities of utilization of
suitable mechanization means during the operation of com-
posting line with capacity up to 1000t compost per year by
means of composting technology in belt piles on free sur-
face. The methodology is dealt in detail with optimal machi-
ne assemblage of composting lines with emphasis on utili-
zation of reliable, effective, productive and nearly invest-
ment-free composting devices. This methodology enables
to the composting unit operators an assemblage of entire
composting line.

Grass matter composting from permanent grassland
maintenance (Kollarova, M., Pliva, P.)

The methodology gives an instruction on surplus grass
matter processing from permanent grassland maintenance
through technology of controlled composting in belt piles
with emphasis on security of basic conditions for com-
posting process correct course. A part of the methodology
is formed by descriptions of different variants of grass
matter composting (model examples), which are a guideline
for agricultural enterprises and other subjects for construc-
tion of similar device for surplus grass matter processing.

b) fairs and exhibitions

The RIAE, p.r.i. participated, as well as in the past, in the
10th International Fair of Agricultural Engineering and Tech-
nologies TECHAGRO 2008 in Brno. The presentation of
the RIAE research results was realized this time in the
separate internal stand, in the open air and last but not
least also as a part of the joint presentation of agriculture
branch in the stand of the Ministry of Agriculture of the
Czech Republic.

In the RIAE stands there were presented especially the
results in the sphere of biomass as a renewable energy
source (this topic was again the principal theme of the whole
fair): heating briquettes from meadow grasses; heating bri-
quettes from waste wood after vine pruning; crushing and
chipping of plant biomass; logistic systems of biomass uti-
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lyzu a hodnoceni technickych a technologickych systému
pro chov dojnic.

Specializovana skupina pracovnikit VUZT, v.v.i. je oprav-
néna provadét autorizované méteni koncentrace pachovych
latek ze zemédelske Cinnosti ve smyslu zakona ¢. 472/2006
Sb. a vyhlasky ¢. 362/2006 metodou dynamické olfaktome-
trie a dale autorizované méfeni emisi amoniaku ve smyslu
zakona €. 472/2006 Sb., nafizeni vlady ¢. 353/2002 Sb. a vy-
hlasky €. 356/2002 Sb. pomoci $pickového plynového ana-
lyzatoru Innova 1312. Na zaklad€ obou typli méfeni je moz-
no navrhnout opatieni pro snizeni emisi jak pachovych la-
tek, tak emisi amoniaku vyhovujici pozadavkiim na Sprav-
nou zeméd&lskou praxi a zaroveii Zadosti o integrované
povoleni provozu (IPPC — zékon €. 76/2002 Sb.). Rovnéz pti
rozhodovani o kvalité prace stroje je mozno ziskat pomoc
ze strany VUZT, v.v.i. -mé&feni energetické naro&nosti stro-
jb a kvality jejich prace, méfeni vykonu motoru traktoru a
jeho spotiebu spolu s doporuc¢enim agregace se stroji dle
konkrétnich podminek. Provadi se rovnéz provozni testo-
vani zemédélskych strojt z hlediska exploatacnich, energe-
tickych a environmentalnich parametri a kvality prace.

Pro uzivatele z fad odborné vetejnosti byla na veletrhu
TECHAGRO piedvadéna internetova stranka VUZT, v.v.i.
www.vuzt.cz — rubrika ,,Poradenstvi®, obsahujici 4 hlavni
Casti:

a) provozni ndklady zemédélskych stroju

b) provozni naklady strojnich souprav

¢) technologicky postup péstovani plodin

d) ekonomika péstovani plodin.
piislusné internetové strance, vstupni informace je mozno
upravit podle danych podminek zemédélského podniku.

Na venkovni plose VUZT, v.v.i .byla vystavena ,,Tech-
nologicka linka pro vyrobu plastického steliva-kompostu z
kejdy skotu®, ktera je zaloZena na novém principu separace
tuhé ¢asti ze surové kejdy a termickém oSetfeni separatu
tak, aby doslo k Gplné hygienizaci a likvidaci patogend.
Linka je slozena ze stroju, které jsou volné dostupné na
¢eském trhu: bubnovy separator DODA, piekopavac kom-
postu PEZZOLATO PRT 2500 s davkovacim zatfizenim bio-
technologickych pfipravkii, mobilni bubnova tidici jednotka
LAVYS MST-3 . Linka je provozovana na farmé Petrovice
ZD Krasna Hora nad Vltavou a usnadriuje pfeménu kejdy
na vyuzitelnou surovinu a vysledkem je vyrazné zlepSeni
vztahu k Zivotnimu prostfedi. Vystavena linka obdrzela na
veletrhu TECHAGRO ocenéni ¢asopisu Nas chov.

V expozici Ministerstva zemé&délstvi VUZT, v.v.i.
predstavil ukazku paliv z rychle rostoucich dfevin, liso-
vana biopaliva z bylinné fytomasy, informacni materialy
a pracovnici ustavu poskytovali navstévnikim veletrhu
konzultace.

Ustav byl rovnéz organizatorem 2 seminaid v ramci do-
provodnych akci TECHAGRO 2008, a to jiz 8. mezinarodni-
ho seminafe zaméteného na motorova biopaliva a smésna
paliva ,,Stav a perspektivy udrzitelného rozvoje biogennich

vazt

lization; monitoring of composting process. Among offe-
red results of research there were also the soil protecting
technologies and evaluation of machinery effects on soil
and soil biomass together with energy intensity, evaluati-
on of surface water outflow on steep land during the inten-
sive rainfalls and technological systems of care for set-
aside land. The RIAE research workers offered, on the ba-
sis of particular demands of an investor, a consultancy in
the course of solution of technical and technological equip-
ment of reception, treatment and storage of food and fora-
ge grains and cooperation at construction of lines, both for
moisty grain preservation and for treatment and storage of
grains. For the sphere of livestock production there was
available for interested persons among agricultural profes-
sional community users the catalogue of technical and tech-
nological systems destined for dairy cows breeding and
computer programme for proposal, analysis and evaluation
of technical and technological systems for this breeding.

The specialized group of RIAE workers is competent to
carry out the authorized measurements of odour substan-
ces concentration from the agricultural activities by course
of'law No. 472/2006 Coll. and Ordinance No. 362/2006 by
means of dynamic olfactometry and further the authorized
measurement of ammonia emissions by course of law No.
472/2006 Coll., Government Decree No. 353/2002 Coll. and
Ordinance No. 356/2002 Coll. by means of top version of
gas analyser Innova 1312. On the basis of both types of
measurement it is possible to propose the measures redu-
cing emissions both of odour substances, and ammonia
and also meeting at the same time the requirements for good
agricultural practice and the IPPC application (Integrated
Pollution Prevention and Control — Act No. 76/2002 Coll.).
An assistance from the part of the RIAE can be also obta-
ined at decision-making about work quality of a machine.
There are the measurements of machine energy intensity
and quality of their work, tractor motor output and its con-
sumption together with recommendation of aggregation with
various machines according to the particular conditions.
There is carried out as well the operational testing of agri-
cultural machines in line with exploitative, energy and envi-
ronmental parameters and work quality.

For the professional community users there was demon-
strate at the fair TECHAGRO the RIAE website www.vuzt.cz
— section ,,Consultancy® containing 4 main parts:

a) operational costs of agricultural machines

b) operational costs of machine sets

¢) technological process of crop growing

d) economy of crop growing
The more detailed division and calculations are mentioned
on the relevant website and the input information can be
adapted according to the given conditions of an agricultu-
ral enterprise.

On the RIAE outdoor space there was exhibited ,, Tech-
nological line for production of plastic bedding-compost
from cattle slurry*, which is based on a new princip of solid
part separation from raw slurry and thermic treatment of
separate in order to be ensured the complete sanitation and
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pohonnych hmot®, jehoz uspéch zarucily i prednasky pred-
nich zahrani¢nich odborniki v této oblasti. Dals§i seminaf
k problematice biomasy — blok ,,Kompostovani - aerobni
zpracovani biomasy*, byl rovnéz organizovan VUZT, v.v.i.
V téchto i dalSich doprovodnych programech ptednesli
pracovnici ustavu 6 prispévku.

Na vystavé Zemg Zivitelka 2008 byla prezentace VUZT,
v.v.i. jako kazdorocné soucasti expozice Ministerstva ze-
medélstvi. Vystaveny byly vysledky vyzkumu biopaliv ve
standardnich forméch a smésnych biopaliv, pracovnici usta-
vu poskytovali konzultace a poradenskou sluzbu.

¢) internetové poradenské a expertni systémy

Hlavni internetové stranka VUZT, v.v.i. je na adrese
http://www.vuzt.cz

statické webové stranky jsou soustfedény do rubriky PO-
RADENSTVI s témito hlavnimi &astmi:

Provozni naklady zeméd¢lskych strojti - pro uzivatele je
metodika vypoctu a kompletni soubor normativi na adre-
se http://www.vuzt.cz/?menuid=592

Provozni néklady strojnich souprav — pro uzivatele je
metodika vypoctu a kompletni soubor normativii na adre-
se http://www.vuzt.cz/?menuid=205

Technologické postupy pestovani plodin - pro uzivatele
je metodika vypoctu a kompletni soubor normativti na
adrese http://www.vuzt.cz/?menuid=324

Ekonomika pé&stovani plodin - pro uzivatele je metodika
vypoctu a kompletni soubor normativii na adrese
http://www.vuzt.cz/?menuid=394

Katalog zeméd¢lské techniky - pro uZivatele je katalog
pfistupny na adrese

http://www.vuzt.cz/index.php? 1=1&menuid=467

dynamické webové stranky jsou soustiedény do rubriky
EXPERTNISYSTEMY s témito hlavnimi &astmi:

Vypocet provoznich nakladi strojt - uzivatel si miize vy-
brat zcela konkrétni stroj z databaze (pfipadn¢ zadat novy
stroj), vypocet provoznich naklada stroje Ize pfizptisobit
lokalnim podminkdm Vypocet je pro uzivatele k dispozici
na webové adrese:
http://212.71.135.254/vuzt/zvoltyp.htm?menuid=141
Doporucené piipravky podle skodlivych Cinitelii/ podle
plodin - systém usnadiiuje volbu prostifedki pro chemic-
kou ochranu rostlin. Expertni systém je pro uzivatele
k dispozici na webové adrese:
http://212.71.135.254/vuzt/zvolskod.htm?menuid=142
resp.

http://212.71.135.254/vuzt/zvolplod.htm?menuid=143
Technologie a ekonomika plodin - poskytuje podrobné tidaje
o technologickém postupu péstovani plodiny, nakladech a
vysledné ekonomice produkce. Uzivatel ma mozZnost
v Sirokém rozsahu ptizpusobit vysledky lokalnim podmin-
kam uzivatele.

Expertni systém je pro uzivatele k dispozici na webové ad-
rese:

http://svt.pi.gin.cz/vuzt/code.htm?menuid=589

eradication of pathogens. The line consists of machines,
which are freely available on the Czech market: drum sepa-
rator DODA, compost turner PEZZOLATO PRT 2500 equip-
ped by dosing device of biotechnologic preparations and
mobile drum sorting unit LAVYS MST-3. The line is opera-
ted at the farm Petrovice, which is a part of agricultural
enterprise Krasna Hora nad Vltavou and facilitates the slurry
changeover to utilizable raw material. The results is a con-
siderable improvement of relation to the environment. The
exhibited line obtained on the fair TECHAGRO an award of
the journal Our Breeding.

In the exposition of the Ministry of Agriculture, the
RIAE presented fuels produced from fast-growing tree spe-
cies, pressed biofuels from herbal phytomass, information
materials and the RIAE workers gave the advisory services
for the fair visitors.

The RIAE was also an organizer of two workshops wi-
thin the accompanying actions TECHAGRO 2008. The first
one was already 8th international workshop aimed at motor
biofuels and mixed fuels ,,Present state and outlook of sus-
tainable development of biogenic driving fuels”, whose
success was assured also by lectures of leading foreign
experts in this sphere. The next workshop, organized also
by the RTAE, was focused on the biomass problems ,,Com-
posting - aerobic processing of biomass®. In the course of
these accompanying actions and other events the RIAE
research workers gave 6 contributions.

At the exhibition ,,Zemé zivitelka 2008 the RIAE pre-
sentation was a part of exposition of the Ministry of Agri-
culture as every year. There were exhibited the results of
biofuels research in the standardized forms and mixed bio-
fuels and research workers of our institute provided the
visitors with consultations and advisory service.

¢) internet advisory and expert systems

The main RTAE website is http://www.vuzt.cz

static websites are concentrated in section
CONSULTANCY and have the following main parts:
Operational costs of agricultural machines — the users can
found the calculation procedure and complete list of nor-
matives on website http://www.vuzt.cz/?menuid=592
Operational costs of machine sets — the users can found
the calculation procedure and complete list of normatives
on website http://www.vuzt.cz/?menuid=205
Technological processes of crop growing — the users can
found the calculation procedure and complete list of
normatives on website http://www.vuzt.cz/?menuid=324
Ekonomy of crop growing — the users can foundthe
calculation procedure and complete list of normatives on
website http://www.vuzt.cz/?menuid=394

Catalogue of agricultural engineering - this catalogue is
accessible for users on website
http://www.vuzt.cz/index.php?1=1&menuid=467

dynamic websites are concentrated in section EXPERT
SYSTEMS with the following main parts:

Calculation of machine operational costs — user can select parti-
cular machine from database (eventually indicate a new machi-
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Internetovy expertni systém ,,Ekonomika kompostovani na
pasovych hromadach* je uzivateliim k dispozici na adrese
http://212.71.135.254/vuzt/komp.htm?menuid=629

expertni systém ,,Ekonomika bioplynovych stanic* na ad-
rese

http://212.71.135.254/vuzt/biom.htm?menuid=630

expertni systém ,,Ekonomika vyroby tvarovanych biopaliv
a spalovani biomasy* na
http://212.71.135.254/vuzt/spal.htm?menuid=63 1

védecky casopis Agritech Science — je urCen pro publi-
kovani védeckych ¢lankt z oblasti zemédélskych techno-
logickych systémt a pro uZivatele je pfistupny na adrese
http://www.agritechscience.cz

d) poradenstvi v ramci environmentdlniho vzdéldvani,
vychova a osvéta (EVVO)

Na zakladé pripominek odborné a zemédélské praxe byly
dopracovany podklady pro novelizaci Natizeni vlady €. 615/
2006 Sb., kterym se stanovi emisni limity a dal$i podminky
provozovani ostatnich stacionarnich zdrojt znecistovani
ovzdusi, k zakonu ¢. 86/2002 Sb. o ochrané ovzdusi, za ¢ast
zeméEdelstvi.

Poradensk4 &innost VUZT byla stejné tak jako
v pfedchozim roce zaméfena na feSeni poradenstvi v oblasti
zavadéni technologie fizeného mikrobidlniho kompostova-
ni na malych hromadach vychazejici ze smérnice Rady 99/
31/EC o skladkovani odpadt. Tato smérnice uklada clen-
skym statim povinnost snizovat mnozstvi biologicky roz-
lozitelnych komunalnich odpada (BRKO) ukladanych na
skladky. Cilem bylo pfiblizit producentim zbytkové bioma-
sy dostupnou techniku a technologii kompostovani, mini-
malizujici negativni zatizeni Zivotniho prostiedi.

V ramci poradenstvi v této oblasti VUZT, v.v.i. uspoiadal
rovnéz workshopy “Den otevienych dvefi na experimen-
talni kompostarnd VUZT, v.v.i.“ ve dnech 21.5. 2 30.9.2009.
Dal3i Giast a spoluti¢ast VUZT, v.v.i. na konani mezinarod-
nich konferenci je uvedena v kapitole Mezinarodni spolu-
prace. Veskeré publikace, pfednasky a dalsi vysledky vy-
zkumu jsou obsazeny v samostatné kapitole Publikace.

e) pedagogickd cinnost

Do této ¢innosti patii vSechny vySe uvedené prednas-
ky védeckych pracovnikit VUZT, v.v.i. na univerzitach a
akademiich.

Kontakt: Ing. Radmila Kabelkovd

veazt

ne), calculation of machine operational costs can be adapted to
the local conditions. Calculation is available for a user on website:
hitp://212.71.135.254/vuzt/zvoltyp. htm? menuid=141
Recommended preparations according to the harmful factors/ ac-
cording to the crops. System facilitates a selection of herbicides.
Expert system is available for users on website:
hitp://212.71.135.254/vuzt/zvolskod. htm? menuid=142
resp.

http://212.71.135.254/vuzt/zvolplod. htm?menuid=143
Technology and economy of crops — Here there are given the
detailed data about technological process during crop
cultivation, costs and economic indicators of production. User
has a possibility to adapt the results in wide range to the
conditions in his locality.

Expert system is available for users on website:
http://svt.pi.gin.cz/vuzt/code.htm?menuid=589

internet expert system ,,Economy of composting on belt piles*
is available for users on website
http://212.71.135.254/vuzt/komp.htm?menuid=629

expert system ,,Economy of biogas plants“ on website
http://212.71.135.254/vuzt/biom.htm?menuid=630

expert system ,,Economy of shaped biofuels production and
biomass combustion on website

http://212.71.135.254/vuzt/spal. htm?menuid=63 1

scientific journal Agritech Science — is destinated for publi-
cation of scientific articles from the sphere of agricultural techno-
logical systems and for users is available on website
http://www.agritechscience.cz

d) consultancy in the framework of environmental
education (EVVO)

On the basis of expert comments from agricultural practice
there were elaborated documents for an amendment of Govern-
ment Decree No. 615/2006 Coll., which prescribes emission li-
mits and other conditions for operation of the others stationary
sources of air pollution, to the Act No. 86/2002 Coll. on air pro-
tection, for the branch of agriculture.

The RIAE advisory activity was aimed, as in the previous
year, at the consultancy in the area of implementation of control-
led microbial composting in small piles based on the Council
Directive No. 99/31/EC on waste disposal. This directive impo-
ses the EU Member States the obligation to reduce the quantity
of biologically degradable municipal waste (BRKO) stored in
waste sites. The objective was to inform the producers of residual
biomass about the disponible machinery and technology of com-
posting, which minimalize the negative impacts on environment.

Within the advisory activity in this sphere, the RIAE organi-
zed also the workshops called “Day of open door at the RIAE
experimental composting plant™ on 21 May and 30 September
2009. The other participation of institute in the international
conferences is mentioned in the chapter ,,International cooperati-
on*“. All publications, lectures and other research results are con-
tained in the separate chapter ,,Publications®.

e) educational activity
To this activity belong above all the lectures of managers and
research workers of the RIAE at the universities and colleges.
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ction]. In Wyuziti zemédélské techniky pro trvale udrzitel-
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rence, 22.-23.5.2008 v Lednici. Lednice : Mendelova ze-
meédélska a lesnicka univerzita v Brné, 2008, s. 112-118.
ISBN978-80-7375-177-7

FRYDRYCH, J.,ANDERT, D., JU CHELKOVA, D. Energe-
tické vyuziti trav. [Grasses energy utilization]. In Nepotra-
vindrské vyuZiti zemédélské produkce, energetické a tech-
nické plodiny : sbornik ze semindre Zemédélského svazu
CR. Praha : Institut vzdélavani v zemé&dglstvi, 2008, s.41-51
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tovani, slechténi, ochrané rostlin a zpracovani produktii
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Brné, s.363-369. ISSN 0139-6013
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ISBN 978-80-86908-05-2
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on soil management in system of erosion hazard mitigation.
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logickych piipravki v procesu ptipravy separatu kejdy sko-
tu jako plastického steliva. [Utilisation of biotechnological
agents within the process of cattle slurry separate prepara-

tion as a plastic bedding]. In REHOUT, V. (eds.). Biotech-
nologie 2008, Ceské Budéjovice, 13.-14.2.2008. Ceské
Budé¢jovice : Scientific Pedagogical Publishing, 2008,
s.71-73. ISBN 80-85645-58-0

JEVIC, P, SEDIVA, Z. Methylestery mastnych kyselin
(FAME) v Ceské republice. Fatty acids methyl esters (FAME)
in the Czech Republic. In JEVIC, P., SEDIVA, Z. (Ed.). Stav
a perspektivy udrzitelného rozvoje biogennich pohonnych
hmot : sbornik védeckych a odbornych praci vydany k 8.
mezindrodnimu seminari konanému 9.4.2008 jako odbor-
nd doprovodna akce 10. mezindarodniho veletrhu zeme-
délské techniky TECHAGRO 2008, Brno - vystaviste &
Kongresové centrum Brno. Praha : VUZT ve spolupraci
SVB:MZe CR: CZU-TF -KTZS, 2008, & 3, s. 105-114.
ISBN 978-80-86884-30-1
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int of requirements for sustainable production]. In Systém
vyroby repky, systém vyroby slunecnice: 25. vyhodnoco-
vaci seminar, Hluk, 20.-21.11.2008. 1. vyd. Praha : Svaz
péstiteld a zpracovateld olejnin - SPZO, 2008, s. 357-370.
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KARA, J., PASTOREK, Z. Digested material utilization
for heating purposes. In AgEng 2008 : International con-
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systems Engineering for a Sustainable Word, 24.-
25.6.2008, Greece, Hersonissos Crete [CD-ROM]. Athens
: Vougas, 2008, 7 s.

KOLLAROVA, M., HAJKOVA, V. Problematika zbytko-
vé biomasy z udrzby zemédélské krajiny. [Problems of resi-
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Ochrana a manazment polnohospodarskej krajiny : zbor-
nik prispevkov z vedeckej konferencie. Bratislava : Ustav
krajinnej ekologie SAV, 2008, s. 175-180. ISBN 978-80-
89325-054, EAN 9788089325054
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development]. In Wyuziti zemédélské techniky pro trvale
udrzitelny rozvoj : sbornik referdtii z mezindrodni vedec-
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lova zemédé€lska a lesnicka univerzita v Brné, 2008, s. 166-
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using electro-hydraulic hitch control of tractors. In AgEng
2008 : International conference 24.-25.6.2008, Greece,
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MALATAK, J., JEVIC, P., VACULIK, P. Chemically - Ther-
mal properties of by-products from fatty acid methyl esters
production. [Tepelné-chemické vlastnosti vedlejsich pro-
duktii z vyroby methylester mastnych kyselin]. In JEVIC,
P.,SEDIVA, Z. (Ed.). Stav a perspektivy udrzitelného roz-
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MUZIK, O., HUTLA, P., SLAVIK, J. Porovnani topnych
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feratii z mezindrodni védecké konference, 22.-23.5.2008
v Lednici. Lednice : Mendelova zemédélska a lesnicka uni-
verzita v Brné, 2008, s. 249-254. ISBN 978-80-7375-177-7
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Patenty / Patents

NACIONALNYJ AGRARNIJ UNIVERSITET UKRAINI
—NAUKOVO-DOSLIDNIJ INSTITUT EKOBIOTECHNO-
LOGIJ TA BIOENERGETIKI, Kotel Opaluvalnij. [Heating
boiler]. Vynachidniki: V. 0. DUBROVIN, M. D. MELNYCUK,
A.F.SURZIKOV, S. L. VALENDJUK, O. J. PERECHODKO
(AU), P.JEVIC, Z. LYCKA (CZ). MPK (2006) F 24 H 1/08.
Ukraina (UA), Ministerstvo osviti i nauki Ukraini, Derzav-
nij departament intelektualnoj vlasnosti. Patent na vina-
chid. No 82274 (dani stocovno zajavki: 14.06.2006), data
nabuttja ¢innosti: 25.03.2008, publikacija vidomostej pro
vidacu patentu (deklaracijnogo patentu): 25.03.2008,

Bjul. Ne 6, 2008 rik

NACIONALNYJ AGRARNIJ UNIVERSITET UKRAINI
—NAUKOVO-DOSLIDNIJ INSTITUT EKOBIOTECHNO-
LOGIJ TA BIOENERGETIKI, KIIV. Kotel Opaluvalnij.
[Heating boiler]. Vynachidniki: V. 0. DUBROVIN, M. D. MEL-
NYCUK, A. F. SURZIKOV, S. L. VALENDJUK, O. J. PERE-
CHODKO (UA); P.JEVIC, L. BENDA (CZ). MPK (2006) F 24
H 1/08. Ukraina (UA), Ministerstvo osviti i nauki Ukraini,
Derzavnij departament intelektualnoj vlasnosti. Patent na
vinachid. No 82275 (dani stocovno zajavki: 14.06.2006), data
nabuttja ¢innosti: 25.03.2008, publikacija vidomostej pro
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Uzitné vzory / Use examples

NACIONALNYJ AGRARNIJ UNIVERSITET UKRAINI
—NAUKOVO-DOSLIDNIJ INSTITUT EKOBIOTECHNO-
LOGIJ TA BIOENERGETIKI, KIIV. Sposib oderzannja
granul z biomasi. [Method of biomass pellets handling].
Vynachidniki: V. 0. DUBROVIN, M. D. MELNYCUK (UA);
P.JEVIC, J. NOVAK. MPK (2008). Ukraina (UA), Minister-
stvo osviti i nauki Ukraini, Derzavnij departament intelek-
tualnoj vlasnosti. Patent na korisnu model No 34613. Zare-
estrovano v Derzavnomu reestri patentiv Ukraini na vina-
chodi 11.08.2008
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NACIONALNYJ AGRARNIJ UNIVERSITET UKRAINI
—NAUKOVO-DOSLIDNIJ INSTITUT EKOBIOTECHNO-
LOGIJ TABIOENERGETIKI, KIIV. Linija dlja virabnictva
granul z biomasi. [Line for biomass pellets production].
Vynachidniki: V. 0. DUBROVIN, M. D. MELNYCUK (UA);
P. JEVIC, J. NOVAK. MPK (2008). Ukraina (UA), Minister-
stvo osviti 1 nauki Ukraini, Derzavnij departament intelek-
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PRAHA. Adaptér pro lokdlni aplikaci kapalnych hnojiv.
[Adapter for liquid manure local application]. Pivodce vy-
nalezu: Vaclav MAYER, Frantisek VASAK, Daniel VEJ-
CHAR, Libuse PASTORKOVA. Int. CL. A01 C23/02. Ceska
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PRAHA. Palivo na bdzi révi. [Fuel based on vine]. Pivod-
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20.09.2008)

VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.vi.,
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VYZKUMNY USTAV ZEMEDELSKE TECHNIKY, v.v.i.,
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(ptihlaseno 19.05.2008, zapsano 15.09.2008, zvetejnéni za-
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Vysledky promitnuté do pravnich predpisti a norem, do
smérnic a piedpisi nelegislativni povahy / Results im-
plemented in legal rules and statutes, in directives and
regulations non-legislative character

JEVIC, P. (zpracovatel): CSN 65 6513 ,, Motorovd paliva
— Ethanol E95 pro vznétové motory — Technické pozadav-
ky a metody zkouseni “. [Standard 65 6513 , Motor fuels —
Ethanol E95 for diesel engines — Technical requirements
and test methods”]. Praha : Cesk}? normalizaéni institut,
prosinec 2007, 11 s.

JEVIC, P. (zpracovatel): CSN 65 6514 ,, Motorova paliva
— Bioplyn pro zdazehové motory — Technické pozadavky a
metody zkouSeni . [Standard 65 6514 ,, Motor fuels — Bio-
gas for vehicles with spark ignition engines — Technical
requirements and test methods”]. Praha : Cesky normali-
zacnli institut, prosinec 2007, 10's.

JEVIC, P. (zpracovatel): CSN 65 6516 ,, Motorova paliva
— Repkovy olej pro spalovact motory na rostlinné oleje —
Technické poZadavky a metody zkouseni®. [Standard 65
6516 ,,Motor fuels — Fuels for vegetable oil compatible com-
bustion engines — Fuel from rapeseed oil — Technical requi-
rements and test methods”]. Cesky normaliza¢ni institut,
prosinec 2007, 12 s.

VEGRICHT, J. Zprdva o plnéni smlouvy o dilo MZe CR ¢.
6788/2008 - 14130 - Priprava a zpracovani udajii do
materialu ,,Strategie financovani implementace smérnice
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fixed job contract of the Ministry of Agriculture of the Czech
Republic No. 6788/2008 -14130 — Preparation and data pro-
cessing destined for ,, Funding strategy concerning the
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te directive)*, background documents for Government De-
cree No. 693/2008]. Praha : VUZT, 2008. 152 s., neveiejna
zprava pro MZe CR

Certifikované metodiky / Certified methodology

JEVIC, P, HUTLA, P., SEDIVA, Z. Udyzitelnd vyroba a
Fizeni jakosti tuhych paliv na bazi agrdarnich bioproduk-
ti1. [Sustainable production and solid fuels quality mana-
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KARA, J., HUTLA, P., PASTOREK, Z. Vyuziti organic-
kych odpadu ze zemédélské vyroby a venkovskych sidel.
Sbér, tridéni a vyuZiti organickych odpadu. Zarizeni pro
termické zpracovani organickych odpadi. [Utilization of
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ments. Collection, classification and utilization of organic
waste. Equipment for thermal processing of organic was-
te]. 1. vyd. Praha : Vyzkumny ustav zemédélské techniky,
2008.102 s. ISBN 978-80-86884-40-0

KOLLAROVA, M., PLIVA, P. Kompostovani travai hmoty
z udrzby trvalych travnich porostii. [Composting of grass
matter from permanent grassland maintenance]. Praha :
Vyzkumny ustav zemédélské techniky, 2008. 24 s. ISBN
978-80-86884-36-3
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MAYER, V., VEJCHAR, D., PASTORKOVA, L. Techno-
logické systémy skladovani brambor. [ Technological sys-
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zemédélské techniky, 2008. 61 s. ISBN 978-80-86884-39-4
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Software / Software

ABRHAM, Z., HEROUT, M., RICHTER, J. Provozni
naklady zemédélskych strojii. [Operating costs of agri-
cultural machines]. Program je umistén na internetovych
stankach VUZT v.v.i., v &asti Poradenstvi (http://
www.vuzt.cz/?menuid=592) a na poradenském portalu
(http://www.agroporadenstvi.cz)

ABRHAM, Z., HEROUT, M., RICHTER, J. Ekonomika
doporucenych strojnich souprav. [Economy of recom-
mended machine sets]. Program je umistén na interneto-
vych stankach VUZT v.v.i., v &asti Poradenstvi (http:/
www.vuzt.cz/?menuid=205) a na poradenském portalu
(http://www.agroporadenstvi.cz)

ABRHAM, Z.,KOVAROVA, M., RICHTER, J. Techno-
logické postupy péstovani plodin. [Technological pro-
cess of crop production]. Program je umistén na interne-
tovych stankach VUZT v.v.i., v &asti Poradenstvi (http://
www.vuzt.cz/?menuid=324) a na poradenském portalu
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veazt

ABRHAM, Z.,KOVAROVA, M., RICHTER, J. Ekonomika
péstovani plodin. [Economy of crop production]. Program
je umistén na internetovych stankach VUZT v.v.i., v &asti
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poradenském portalu (http://www.agroporadenstvi.cz)
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(http://www.vuzt.cz/index.php?1=1&menuid=467) a na
poradenském portalu (http://www.agroporadenstvi.cz)

ABRHAM, Z., HEROUT, M., RICHTER, J. Vypocet
provoznich ndkladii strojii. [Calculation of machines
operating costs]. Program je umistén na internetovych
stankach VUZT v.v.i., v &asti Expertni systémy (http:/
212.71.135.254/vuzt/zvoltyp.htm?menuid=141) a na
poradenském portalu (http://www.agroporadenstvi.cz)

ABRHAM, Z., KOVAROVA, M., RICHTER, J. Technologie
a ekonomika plodin. [Technology and economy of crops].
Program je umistén na internetovych stankach VUZT v.v.i.,

v ¢asti Expertni systémy (http://svt.pi.gin.cz/vuzt/
code.htm?menuid=589) a na poradenském portdlu
(http://www.agroporadenstvi.cz))

ABRHAM, Z., MUZIK, O., RICHTER, J. Ekonomika
kompostovani na pdasovych hromaddch. [Economy of
composting in belt piles]. Program je umistén na
internetovych stankach VUZT v.v.i., v &asti Expertni
systémy(http://212.71.135.254/vuzt/komp.htm?menuid=629)
anaporadenském portalu (http://www.agroporadenstvi.cz)

ABRHAM, Z., MUZfK, O., RICHTER, J. Ekonomika
bioplynovych stanic. [Economy of biogas plant]. Program
je umistén na internetovych stankach VUZT v.v.i., v &asti
Expertni systémy (http://212.71.135.254/vuzt/
biom.htm?menuid=630) a na poradenském portalu (http://
www.agroporadenstvi.cz)

ABRHAM, Z., MUZIK, O., RICHTER, J. Ekonomika
vyroby tvarovanych biopaliv a spalovani biomasy.
[Economy of shaped bio-fuels production]. Program je
umistén na internetovych stankach VUZT v.v.i., v &asti
Expertni systémy (http://212.71.135.254/vuzt/
spal.htm?menuid=631) a na poradenském portalu (http:/
www.agroporadenstvi.cz)

VEGRICHT, J., AMBROZ, P., MACHALEK, A.,
MILACEK, P, FABIANOVA, M. Program pro stanoveni
technicko-ekonomickych parametrii variantnich
technologickych systémii pro chov dojnic. [Program for
determination of technical — economical parameters of
variant technological systems for dairy cows breeding].

[software]. Program je umistén na internetovych stankach
VUZT v.v.i. (www.vuzt.cz) v &asti Expertni systémy.
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Audiovizualni tvorba, elektronické dokumenty / Audiovi-
sual making, electronic documents

KOLLAROVA, M., PLIVA, P. Kompostovani zbytkové
biomasy z udrzby trvalych travnich porostd. [Composting
of residual biomas from permanent grassland maintenan-
ce]. Biom.cz [online] 2008-05-19 [cit. 2008-09-11]. Dostup-
né z WWW: <http://biom.cz/index.shtml?x=2094950>.
ISSN: 1801-2655

PASTOREK, Z. Bioplyn — uzite¢ny zdroj energie nebo
riskantni zptisob podnikani. [Biogas-useful energy resour-
ce or risk method of business]. Biom.cz [online] 2008-07-14
[cit. 2008-09-04]. Dostupné z WWW: <http://biom.cz/in-
dex.shtml?x=2102716>. ISSN: 1801-2655

Potadané (zorganizované) konference / Conference
organization

Biologicky rozlozitelné odpady, jejich zpracovani a vy-
uziti v zemédelské a komundalni praxi. [Biologically degra-
dable waste, its processing and utilization in agricultural
and communal practice]. IV. Mezinarodni konference 9.-
11.9.2008. Poradatel: Zemédé¢lska regionalni agentura,
VUZT, v.v.l. Praha. Misto konani: Namést’ nad Oslavou.
Garanti: Kvétuse HEJATKOVA, Antonin JELINEK

Kompostovani — aerobni zpracovani biomasy. [Com-
posting — aerobic biomass processing]. Mezinarodni semi-
nat 7.4.2008 — doprovodny program biomasy, TECHAGRO
2008. Potadatel: Vyzkumny ustav zemédélské techniky,
V.vi. v Praze. Garant: Petr PLIVA

Stav a perspektivy udrzZitelného rozvoje biogennich
pohonnych hmot. [Status and perspectives of sustainable
development of biogenic fuels]. 8. mezinarodni seminaf
9.4.2008, TECHAGRO 2008. Potadatel: Vyzkumny ustav
zemédelské techniky, v.v.i. v Praze, Sdruzeni pro vyrobu
bionafty v Praze, Ministerstvo zeméd&lstvi v Praze, Ceska
zemédélska univerzita v Praze, technicka fakulta, katedra
technologickych zatizeni staveb. Misto konani: TECHAG-
RO 2008 — Brnénské vystavisté, Pavilon Z — sekce zemédél-
stvi. Garanti: Petr JEVIC, Zdetika SEDIVA

VWuziti zemédélské techniky pro trvale udrzitelny roz-
voj. [Utilization of agricultural mechanization for sustaina-
ble development]. Mezinarodni konference v Lednici 22.-
23.5. 2008. Potadatel: Mendelova zemédé€lska a lesnicka
univerzita v Brng, Zahradnicka fakulta v Lednici — Ustav
Zahradnické techniky, Vyzkumny ustav zemédélské tech-
niky, v.v.i. v Praze. Garanti: Pavel ZEMANEK, Antonin
JELINEK

Poradané workshopy / Workshop organization

Den oteviFenych dveri na experimentalni kompostarné
VUZT, vvi. 21.5. a 30.9.2008. [Open door day in experi-
mental composting plant RIAE, p.r.i. 21 st May and 30th
September 2008]. Potadatel: VUZT, v.v.i. Praha. Misto ko-
nani: Areal VURV, v.vi.a VUZT, v.v.i. Garant: Petr PLIVA

Workshop EU-AGRO-BIOGAS, AGENDA ,, Disseminati-
on and Exploration - Project development and manage-
ment of FP7 research projects VUZT, v.v.i. Prague, 13"
and 14" November 2008. Pracovni seminaf projektu EU-
AGRO-BIOGAS , Siteni poznatkil a informaci vyzkumu —
Navrh a fizeni projekti 7 ramcového programu.* Garant:
Jana MAZANCOVA

Pi'ednasky (nepublikované) — Postery / Lectures - Pos-
ters

DEDINA, M. The Nitrogen related Research and Policy
in Czech Republic and on the way forward (ptednaska).
DRAFT AGENDA 1 meeting TFRN WICC, Wageningen
21.-23.5.2008

HUTLA, P., JEVIC, P. Prezentace VUZT, v.vi. a prednds-
ka na vernisdazi vystavy Rostlina a skutecnost 5.9.-
17.11.2008 Narodni zemédélské muzeum v Praze

HUTLA, P. Prezentace VUZT, v.v.i. a vvodni predndska.
Den Zemédélce, Hustopece u Brna 25.6.2008

HUTLA, P., MAZANCOVA, I. Tuhd biopaliva z mist-
nich zdrojii (pfednaska). Agrokomplex 2008 Nitra, seminaf
Vyuzivani poédohospodarskej biomasy na energetické uce-
1y23.8.2008

JELINEK, A. Soucasnd a pripravovand legislativa v
oblasti biologicky rozlozitelného odpadu (prednaska). VI.
Den komunalni techniky. BatGv kanal - Veseli nad Mora-
vou, 4.6.2008

JELINEK, A. Wuziti kompostovaciho procesu pro vyro-
bu plastického steliva (ptednaska). 10. mezinarodni vele-
trh zemédélské techniky TECHAGRO 2008. BVV, Brno
7.4.2008

JEVIC, P. Czech standard for biogas as vehicle fuel (pre-
zentace). BOKU — University of Natural Resources and
Applied Life Sciences, Vienna, 19.3.2008

JEVIC, P. Zpracovani fepky olejné v decentralizovanych
olejarndach CR — vysledky sledovdni jakosti (ptednaska).
Agrokomplex 2008 Nitra, seminai Vyuzivani podohospo-
darskej biomasy na energetické ucely 23.8.2008

JEVIC, P. Soucasny stav a moznosti udrzitelného rozvo-
Jje biogennich pohonnych hmot (pfednaska). Vyuziti alter-
nativnich paliv v dopravé. Odborna konference IIR, Praha,
19.2.2008

JEVIC, P. Wyuziti biomasy pro vyrobu biosurovin a bi-
opaliv. Vztah vyzivy a ekonomiky ve vyrobé mléka a masa
(pfednaska). Predotice, 4.3.2008

JEVIC, P. Entwicklung und Perspektiven des Biokrafi-
stoffmarkts in der Tschechischen Republik (prezentace).
14. Internationalen Fachtagung ,Energetische Nutzung
nachwachsender Rohstoffe”. TU Bergakademie Freiberg,
Institut fur Wéarmetechnik und Thermodynamik, Freiberg,
11.-12.9.2008

JEVIC, P. Up-to date state and further development of
Biodiesel from aspect of requirements for production sus-
tainability in the Czech Republic (prezentace). 6. Interna-
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tionaler Fachkongress fiir Biokraftstoffe des BBE und der
UFOP , Kraftstoffe der Zukunft 2008, Berlin, 1.-2.12.2008

JEVIC, P. Zpracovdni fepky olejné v decentralizovanych
olejarndach CR - vysledky sledovani jakosti (prednaska).
Vyuzivani pddohospodarskej biomasy na energetické uce-
ly. AGROKOMPLEX NITRA 2008, 23.8.2008

KOLLAROVA, M. Kompostovdni zbytkové biomasy
z udrzby trvalych travnich porosti (pfednaska). 10. mezi-
narodni veletrh zemédélské techniky TECHAGRO 2008.
BVYV, Brno 7.4.2008

KOLLAROVA, M. Legislativa odpadového hospoddi-
stvi (prednaska). MZLU Brno, Zahradnicka fakulta, Bfec-
lav 24.4.2008

KOLLAROVA, M. Monitoring viivu biologického zpra-
covani odpadii na zivotni prostredi (ptednaska). Odborny
¢yt denni kurz ,,Biologické zpracovani bioodpadu®. ZERA,
Nameést’ nad Oslavou 2.4.2008

MAZANCOVA, J. EU-AGRO-BIOGAS: Evropskd inici-
ativa na zlepSeni vytéznosti zemédeélskych bioplynovych
stanic (prednaska). Agrokomplex 2008 Nitra, seminai Vyu-
zivani pddohospodarskej biomasy na energetické ucely
22.8.2008

PASTOREK, Z. Potencidl vyuziti bioplynu v CR (pted-
naska). Seminaf ,,Problematika obnovitelnych zdroji ener-
gie“. Ministerstvo zeméd¢lstvi v Praze 17.9.2008

PLIVA, P. Kompostovani - technologie a technika (pted-
naska). VI. Den komunalni techniky. Bativ kanal - Veseli
nad Moravou 4.6.2008

PLIVA, P. Popis procesii, technika, technologie, prak-
tické priklady kompostdaren (pfednaska). Odborny Ctyt
denni kurz ,,Biologické zpracovani bioodpadu“. ZERA,
Namést nad Oslavou 20.2.2008

PLIVA, P. Popis procesii, technika, technologie, prak-
tické priklady kompostaren (ptednaska). Odborny Ctyt
denni kurz ,,Biologické zpracovani bioodpadu“. ZERA,
Namést' nad Oslavou 2.4.2008

PLIVA, P. Stroje a zarizeni pro kompostovani (pfednas-
ka). 10. mezinarodni veletrh zeméd€lské techniky TECHAG-
RO 2008.BVV, Brno 7.4.2008

PLIVA, P. Technika pro vyrobu kompostii s praktickymi
priklady (ptednaska). Odborny kurz ,,Systémy sbéru a zpra-
covani bioodpadu®. ZERA, Namest nad Oslavou 5.2.2008
RIEDEL, F., SLADKY, V. Vyroba kapalnych paliv z bioma-
sy a odpadii nizkotlakou pyrolyzou a katalytickou depo-
lymerizaci (ptednaska). Biomasa & Bioplyn, seminat
5.-6.11.2008 konferenéni centrum CITY ECM v Praze

SEDIVA, Z., JEVIC, P. Technickd normalizace a specifi-
kace motorovych paliv a biopaliv (pfednaska). Agrokom-
plex 2008 Nitra, seminaf Vyuzivani pddohospodarskej bio-
masy na energetické ucely 23.8.2008

SOUCEK, J. Desintegracni zaFizeni pro zpracovdni rost-
linné biomasy (prednaska). Veseli na Moravé, Some JH,
3.6.2008

SOUCEK, I. Wyuziti odpadii ze zemédélstvi a lesnictvi.
Prednaska v ramci vyuky. MZLU, Bieclav, 19.4.2008

vazt

SOUCEK, J. Wyuziti a zpracovdni odpadii ze zemédélstvi
a lesnictvi (prednaska). Lednice, MZLU, 10.4.2008

TRNKA, ., SVETLIK, M., JEVIC, P. Presentation of acti-
on plan for biomass and biogenic fuels of the Czech Re-
public (prezentace). NAU Kyjev, Mission of the Ministry
of Agriculture of the Czech Republic to Ukraine on 21-24
April 2008

Doktorské disertacni prace / Post - gradual thesis

MAZANCOVA, J. Human Resources Development in
Extension Services in the Bié Province, Angola. Doktor-
ska disertaéni prace. CZU v Praze, 2008. 161 s.

KOLLAROVA, M. Vzkum vybranych podminek pre-
meény zbytkové biomasy procesem rizeného mikrobidlni-
ho kompostovani. Doktorska disertacni prace. MZLU v
Brn¢, Zahradnicka fakulta Lednice. Lednice, 2007. 170 s.

Zavérecné zpravy / Final reports

KOLLAROVA, M., PLIVA, P. Komplexni metodické za-
bezpeceni udrzby trvalych travnich porostit pro zlepSeni
ekologickeé stability v zemédélské krajiné se zamérenim
na oblasti se specifickymi podminkami (NPV) : zavérecna
zprava za rok 2008 o prithéhu praci na projektu 1G57004.
Praha : VUZT, 2008, Z—2504, 40s.

HULA, I. Péce o piidu v podminkdch se zvysenymi ndro-
ky na ochranu Zivotniho prostiedi (NPV) : zavérecnda zpra-
va za rok 2008 o priibéhu praci na projektu 1G57042.
Praha : VUZT, 2008, Z-2511, 188s.

PASTOREK, Z. Vyzkum novych poznatkii védniho obo-
ru zemédeélskeé technologie a technika a aplikace inovaci
oboru do zemédélstvi Ceské republiky : zdvérecnd zprdva
o reSeni vyzkumného zaméru MZE0002703101 za rok
2008. Praha : VUZT, 2008, Z—2514, 87 s.

PASTOREK, Z. Vyzkum novych poznatkii védniho obo-
ru zemédeélské technologie a technika a aplikace inovact
oboru do zemédélstvi Ceské republiky :redakcné uprave-
na zavérecna zprava o reSeni vyzkumného zaméru
MZE0002703101 za rok 2008. Praha : VUZT, 2008, Z —
2515, 151 s.

Periodické zpravy (pouze pro interni potiebu) / Periodi-
cal reports (for internal use only)

ANDERT, D. Vyvoj kompozitniho fytopaliva na bdzi
energetickych plodin : periodicka zprava za rok 2008 o
prubéhu praci na projektu SP/3g1/180/07/1780. Praha :
VUZT, 2008, Z—2502,35ss.

ANDERT, D., TIPPL, M., FRYDRYCH, J. Hospodareni na
pude v horskych a podhorskych oblastech se zietelem na
trvalé travni porosty : periodickd zprdava za rok 2008 o
pritbéhu praci na projektu 0G60093. Praha : VUZT, 2008,
Z-2509,50s.

151



JELINEK, A. Vyzkum uziti separované hovézi kejdy jako
plastického organického steliva ve stajovych prostordach
pro skot pri biotechnologické optimalizaci podminek
L, welfare” (NPV) : periodickd zprava za rok 2008 o prii-
béhu praci na projektu 1G58053. Praha : VUZT, 2008, Z -
2507, 36 s.

JELINEK, A. Vyzkum zdkladnich environmentdlnich
aspektii v chovech hospoddrskych zvirat z hlediska skle-
nikovych plynii, pachu, prachu a hluku, podporujicich
welfare zvirat a tvorbu BAT : periodicka zprdva za rok
2008 o pritbéhu praci na projektu QH72134. Praha : VUZT,
2008, Z-2508, 41 s.

KARA, I., KOUDA, J., MOUDRY, L. Nové technologic-
ké systémy pro hospoddrné vyuziti bioplynu : periodickad
zprava za rok 2008 o pritbéhu praci na projektu QH81195.
Praha : VUZT, 2008, Z -2510,27s.+ piilohy 21 s.

KOVARICEK, P. Optimalizace davkovdni a zapraveni
organické hmoty do puidy s cilem omezit povrchovy odtok
vody pri intenzivnich destovych srdazkdach : periodickd
zprava za rok 2008 o pritbéhu praci na projektu QH82191.
Praha: VUZT, 2008, Z—2512,102s.

PASTOREK, Z. Obhospodarovani travnich porostit a
udrzba krajiny v podminkdch svazitych chranénych kra-
Jjinnych oblasti a horskych oblasti LFA : periodicka zpra-
va za rok 2008 o pribéhu praci na projektu 1G58055.
Praha: VUZT, 2008, Z-2506,57s.

PASTOREK, Z. Vyzkum novych poznatkii védniho obo-
ru zemédélské technologie a technika a aplikace inovaci
oboru do zemédeélstvi Ceské republiky : periodickd zprd-
va o resSeni vyzkumného zaméru MZE0002703101 za rok
2008. Praha : VUZT, 2008, Z—2513, 209s.

PLIVA, P. Optimalizace vodniho rezimu v krajiné a zvy-
Seni retencni schopnosti krajiny uplatnénim kompostii
z biologicky rozlozZitelnych odpadii na orné pudé i trva-
Iych travnich porostech : periodicka zprdva za rok 2008
o prithéhu praci na projektu QH812000. Praha : VUZT,
2008, Z-2503, 34 s.+ptilohy 81 s.

SOUCEK, J.,,BURG,P,, KROULiK, M. Konkurenceschop-
nost bioenergetickych produktu : periodickd zprdva za
rok 2008 o pribéhu praci na projektu QG60083. Praha :
VUZT, 2008, Z-2505, 53s.
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