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PHYSICAL PROPERTIES OF PLANT MATERIALS
IN VIEWPOINT OF ACCURACY OF MOISTURE MEASURING

Z. Hlavadova
University of agriculture, Nitra

Physical properties of agricultural plant materials have different effect on the accu-
racy of measuring their moisture, in particular in dependence on the used method
of measurement. The effect of temperature, bulk weight, varietal peculiarities and
grain sizes on conductometric properties of materials were determined in the study.
The dependence of electric resistivity on the temperature is of character of decrea-
sing exponential function. The dependence of resistivity on bulk weight can be
described by the function decreasing linearly or exponentially. There are described
the characteristics achieved for varied materials. The effect of another factors re-
sulting in inaccuracy in moisture determination, such as porosity, void space, sizes
of particles, structure of materials, and so on, is dealt with in the study.

specific electric resistivity; moisture content; temperature; bulk weight and bulk
density; accuracy of measurement

Measurement of moisture represents one of the most important operations in
the harvest, storing and processing of agricultural production. The accuracy of
this measurement depends on several groups of factors. These are, first of all,
conditions of measuring, followed by inaccuracies introduced by measuring
equipment and especially the errors introduced by investigate material. Physical
properties of agricultural plant materials have varied effect on an accuracy of
moisture measuring. These properties are in very complicated mutual relation-
ship. Plant materials are macroscopically and microscopically considerably non-
-homogeneous. They have non-homogeneous chemical composition, their com-
ponents are of varied density, they contain admixtures and pollutants. Moreover,
many of them exert continuous biological activity. Their properties are dependent
on many parameters, among whose are such as chemical composition and structu-
re of material. _

A major part of these materials is ranked among dispersed porous or loose
materials (Ginzburg, Savinovi4, 1989).

Specific weight, bulk weight for loose materials or bulk density for porous
materials, close related void space or porosity, size and shape of particles are
among the physical characteristics influencing the accuracy of moisture measure-
ment in almost all methods usable for them. The moisture alone and its
asymmetrical distribution, varied binding energy of water on material and its
sorptive properties affect too the accuracy of moisture measurement. From among
thermodynamic variables it is a temperature.
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In dependence on the type of the measuring method applied the above pro-
perties may affect: resistance in electric moisture meters, resistivity, conductivity,
specific conductivity, impedance, relative permittivity, loss number of measured
material (Hlavd€ovd, Hanzelik, 1992). The study gives the depen-
dences of resistivity on some of above-mentioned properties for more kinds of
biological materials.

MATERIAL AND METHODS

The mentioned dependences were determined for:

— small-seeded lentils, the Lenka variety,

— the wheat varieties Danibia and Viginta in several years,

— the maize hybrids Raissa, Fabullis, TAMV 310,

-~ components of shaped feed, which were obtained from the Purchase and
Supplying Enterprise in Nitra, The Cooperative farm at Cifer and from the drying
plant and production unit of shaped feeds at Nové Sady.

Moisture (share of moisture) of samples was determined according to the
standard CSN 46 1011. Resistivity of samples was determined by the measuring
method of measuring of insulating electric resistance of two-electrode system
according to the standard CSN 34 6460. Various loose materials were obtained
by shaking of samples in the vibrator. To determine the effect of the size of grains
the sample was divided into four fractions on sieves:

group A - grains of a size above 3.25 mm,
group B - grains of a size of 3.0 - 3.25 mm,
group C - grains of a size of 2.8 - 3.0 mm,
group D - grains above 2.8 mm.
The details of the methodology are presented in the studyby Hlav4d&ov 4 (1988).

RESULTS

Fig. 1 presents the dependence of resistivity on bulk weight for a set of grains
of lentils at a moisture of 15.2 % and Fig. 2 presents this dependence for the
components of granulated feed of moisture of 26.8 %. Decreasing curves were
achieved also for remaining crops.

Fig. 3 gives the curves characterizing the course of dependences between
resistivity and share of moisture for four size fractions of wheat grains, the
Daniibia variety. The pattern of all curves is of character of falling exponential
function, though not with equal exponents. For comparison Fig. 4 illustrates these
curves for unsplit sample of the Daniibia variety cultivated in two years. Bulk
weights of these samples were very close to 760 kg.m'3 in 1985 and 770 kg.m'3
in 1988. For remaining crops and in subsequent years similar results were obtained.

Fig. 5 presents the characteristic dependence of resistivity on temperature for
the maize hybrid Raissa at two moistures 17.3% and 13.2%. For comparison
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Fig. 6 presents this dependence for the hybrids Fabullis and Raissa measured in
1993 at almost identical moisture values.

CONCLUSION

All the above-mentioned dependences confirm the effect of physical properties
on conductivity and resistivity of given plant materials and thus, also the accuracy
of moisture measuring by resistance moisture meters. The effect of bulk weight
is not compensated enough in them, though from dependences presented in
Figs. 1 and 2, the linearily or exponentially decreasing pattern.
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If the bulk weight of samples in scanner had been identical, the accuracy of
measurement of grain size would be affected, as it can be seen in Fig. 3. The
pattern of curves corresponds to the exponential function presented in an example
as reported by Fexa, Siroky (1983), Hlavd&ov4 (1988). Re-
gression curves determined to them have other regression coefficients and de-
pendences are shifted to each other. Similar shift can be seen in Fig. 4 for the
same crop cultivated in two years what confirms the effect of chemical compo-
sition on conductivity properties of crops. The necessity of calibration of re-
sistance moisture meters for each variety and for each sample cultivated in these
conditions follows from both dependences.

It is evident from Figs. 5 and 6 that the dependence of electric resistivity on
temperature can be described by decreasing exponential function what is
congruent with the literature. A character of the pattern for various levels of
moisture is different. Now the resistance moisture meters are equipped with
electronic compensation of the effect of a temperature which, however, does not
consider this fact. Moreover, the temperature dependence of resistivity can be
affected by varietal peculiarities, as it can be seen in Fig. 6.
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5. Dependence of specific resistivity on tem- 6. Dependence of specific resistivity on tem-
perature for a set of grains of the maize hybrid perature for the maize hybrid Fabullis at a
Raissa: curve 1 is for a moisture of 13.2%, moisture of 16.9% (curve 1) and the hybrid
curve 2 for a moisture of 17.3% Raissa at a moisture of 17.3% (curve 2)
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In conclusion it can be said that even from this brief survey follows the
necessity to consider the effect of physical properties of a measured material in
determining its moisture by conductometric method. In very exact measurements
it is necessary to use gravimetric method of moisture measurement, at which can
be shortened the time need for drying of sample using the infrared radiation. If
not such an emphasize is paid to accuracy, it is possible to use the electric method
to determine the accuracy of moisture, considering the errors caused by various
physical properties of measured biological materials.
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HLAVACOVA, Z. (Vysok4 ¥kola pofnohospod4rska, Nitra):
Fyzikdlne vlastnosti rastlinnfch materidlov z pohPadu presnosti merania vihkosti.
Zeméd. Techn., 40, 1994 (2): 81-86.

Fyzikélne vlastnosti polnohospodirskych rastlinnych materidlov maji rzny vplyv
na presnost merania ich vlhkosti, najmi v zévislosti od druhu pou¥itej met6dy mera-
nia. V préci bol zistovany vplyv teploty, sypnej hmotnosti, odrodovych zvla¥tnosti
a velkosti zfn na vodivostné vlastnosti materidlov. Zévislost memého elektrického
odporu od teploty mé charakter klesajiicej exponenciélnej funkcie. Zavislost merného
odporu od sypnej hmotnosti je popisateIné funkciou klesajicou linedme alebo expo-
nenciélne. SG popisané ziskané charakteristiky pre rozne materidly. V préici je uve-
deny aj vplyv d'alSich faktorov spdsobujiicich nepresnosti pri uréovani vihkosti, ako
st napriklad p6rovitost, medzerovitost, rozmery &astic, $truktira materidlu ap.

memy elektricky odpor; obsah vlhkosti; teplota; sypné a objemov4 hmotnosf; presnost
merania
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Trieda A. Hlinku 2, 949 76 Nitra, Slovensk4 republika
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DETERMINATION OF STRENGTH OF AGRICULTURAL
MATERIALS BY LOADING

V. Rataj

University of Agriculture, Nitra

A closed measuring chain has been designed and constructed at the Department of
Machinery and Production Systems of the University of Agriculture in Nitra to use
the equipment Instron 1112. This assembly allows the transmission, recording and
evaluation of experimentally determined variables with personal-computer pro-
cessing with own software. To determine the strength of unadjusted and adjusted
samples in shear, a required equipment has been designed and assembled at the
above-mentioned Department. Results expressed in the form of shearing module
are documented in the tests conducted with egg shells.

measuring chain; data transmission; loading; shear; shearing module; egg shell

A testing equipment Instron with appropriate implements can be used to de-
termine strength of unadjusted and specially adjusted samples. A rate of loading
is controllable in this case. Regarding the possibility to use also low rates of shift
of loading elements, it is likely to characterize the testing process as quasi-static.
The suitability of the use of the above testing method for agricultural materials
has been confirmed by many authors Moshenin, 1970; Blahovec et
al,, 1975; ASAE, 1980; Blahovec, 1985 Kutzbach et al, 1985;
Jech et al, 1990). The results of experiments are the values read from defor-
mation curve (dependence force/deformation). In the tests by compression, the
most frequently are used the values read in the biological point of microdefor-
mation limit (BP - bioyield point) and in the rupture point (RP) of tested samples
(Blahovec etal., 1975; ASAE, 1980).

To keep the accuracy and objectiveness, in processing of numerous series of
measurements, it is suitable to provide the transmission and subsequent proces-
sing of measured variables by the computer technology. Special equipments are
to be designed for unconventional methods.

MATERIAL AND METHOD

The recording of experimentally determined values is solved by many ways
in practice. The most regular is the recording of analog variables (oscilloscope,
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oscillograph, x/y recorder). Records obtained in this way are to be subsequently
assessed (read, record the conversion into physical variables, to process statisti-
cally). To remove the quantity of work invested and simultaneously to increase
accuracy of data transmission is possible by appropriate linkage of testing equip-
ment with hardware-adjusted computer (Bochynski etal., 1991; Rataj,
1992). A hardware-software chain to scan and to evaluate of measured data has
been designed and constructed for the testing equipment Instron 1112 at the
Department of Machinery and Production Systems in Nitra.

To determine the strength in shear of egg shells (and other adjusted samples),
a required equipment has been designed and assembled at the above-mentioned
Department.

RESULTS

Linkage of Instron/PC

The following building elements of the measuring chain were used:
— testing equipment Instron 1112,
— measuring bridge M 1000 Mikrotechna Praha,
— scanning of force: tensometric scanners of force, ZPA Jinonice, series 114 72
(range 100 - 5 000 N),
— scanning of track:
- a) movement of loading bridge determined by recording of revolutions of
driving threading machines (optoelectric element, reading of impulses),
b) movement of loading bridge determined by direct scanning of inductive
scanner of position HBM series W K.,
— computer PC 486 DX, 33,
— A/D card for PC.
Arrangement of individual components is in Fig. 1.

Software

Two computer programs were developed for recording and evaluation of re-
ceived data at the Department of Machinery and Production Systems.
Recording:

— each set of measurements can be designated by identification code,

— each file can contain any number of measurements (single measurements),

— particular partial measurements within a file are stored in consecutive sequ-
ence after termination of the experiment (stop of drift) on HDD,

— file length is limited by the storage capacity of HDD,

— frequency of data reading from scanners is 40.85 Hz,
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1 1. Diagram of arrangement of measu-
ring chain

i
)/‘/\ 1-PC,2 - A/D card, 3 - bridges, 4 -

scaler, 5 - reader of strength, 6 - reader
2  of impulses, 7 - indicator of position

— each partial measurement has encoded characteristics containing:
— initial data on force scanner,
— initial data of path scanner,
— set tension of bridge in the time of measuring,
— set sensitivity of amplifier in the time of measurement,
— number of read data,
— data transmission and recording is initiated and terminated by keys of the
tester panel Instron 1112,
— after termination of each partial experiment the attendant have available on
the screen prompt plot of dependence force/deformation,
— communication with the program is in the conversational regime.

Evaluation:

— records of single measurements of each file are read in sequences as achie-
ved in the experiment,

— the record is expressed as a dependence of change in force on the path (time),

— the cursor control along the curve of record can be read in any point of
appropriate values of force and deformation,

— after determination of the fitting point on the curve of record it is possible
to store the values of force and deformation for statistical processing within the
whole file,
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— at the same time, the value of a size of sample is assessed before loading,
— the results can be printed in the form of protocol.

Equipment for testing the samples by shear

An equipment used as a preparation for testing the strength of adjusted sam-
ples provides accurate shearing (perforation) of the sample. The shear is done by
pushing the identor with flat front face through the inserted sample. The diagram
of equipment is in Fig. 2. The identor used has a circular section of d = 4.48 mm.

é 2. Diagram of equipment to detect strength of samples by
1 shear

é 7 %

: 77 1 - identor, 2 - body of reader, 3 - pad with calibrated
: 7 opening

: \‘ \/

The result of test is a curve force/deformation from which an appropriate point
is determined in the analysis of experiment. It is possible to conclude the follo-
wing from the results achieved in this way:

— shearing module (Blahovec etal, 1975)

gar=t (N.m?)
n.d.a

where: F - force (N)
d - diameter of identor (m)
a - thickness of sample (m)
(diagram of arrangement of module is in Fig. 3)

3. Armrangement of module for determination of
shearing module

d - diameter of identor, a - thickness of sample
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—cohesion (Ferrero et al., 1991)

Fc
2.A;

where: F. - force (N)
A; - area of identor (m?)

C= (N.m?

The shearing module has been determined by the above- described equipment
with egg shells (Fig. 4). The results obtained by analysis of eggs collected in
different date of laying cycle, for two groups of hens Shaver Starcross 288 fed two
types of feed mixtures (Angelovidovd, Rataj, 1993) are in Fig. 5.

4. Samples of shells on which strengths by shear were determined together with described
equipment

CONCLUSION

By putting into operation of the recording chain Instron/PC including software
the research work has become efficient and accurate in the field of determining
the strength properties of materials.

By the above-described equipment (Figs. 2, 4) it is possible to determine the
strength properties of samples adjusted and unadjusted by shear.
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24.11.1992 1.12.1982 8.12. 1992 15.12. 1992
date of sampling .

5. Shearing module of egg shells

AH-1 and NV are designations of feed mixtures
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RATAJ, V. (Vysok4 Zkola polnohospodarska, Nitra):
Zisfovanie pevnosti poPnohospodérskych materidlov zafaZenfm.
Zemé&d Techn., 40, 1994 (2): 87-93.

Pre experimenty s kvazistatickym zafaZovanim neupravenych i upravenych vzo-
riek testovacim zariadenim Instron 1112 bol na Katedre strojov a vyrobnych systémov
Vysokej §koly polnohospodérskej v Nitre navrhnuty a vybudovany uzatvoreny me-
raci refazec. Této zostava umoZiuje prenos, ziznam a vyhodnotenie experimentélne
zistovanych veli&in so spracovanim na PC s vlastngm softwarovym vybavenim. Pre
zistovanie pevnosti neupravovanych i upravenych vzoriek v strihu bolo na uvedenej
katedre navrhnuté a vyrobené potrebné zariadenie. Vysledky vyjadrené formou ¥my-
kového modulu st dokumentované na testoch vajcovych Skrupin.

merac{ refazec; prenos dit; hodnotenie; zataZenie; strih; ¥mykovy modul; vajcovd
Skrupina
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VLIV ROZMEROVYQH VELICIN KORENE MRKVE
NA KVALITU SKLIZNOVEHO PROCESU

J. Zufinek

Vysokd Skola zemédélskd, Brno

V odli$nych piddné& klimatick§ch podminkéch byl hodnocen vzdjemny vztah rozm&-
rovych parametrf - 3ffky a délky kofene u péti odrid mrkve (Daucus carota L.).
Mezi ob&ma parametry byl zji¥t&€n stily pomér s urlitym statistickym rozloZenim,
pozitivng ovlivnény zvySenym poltem jedincd na plo¥nou jednotku. Tohoto po-
znatku lze vyuZit pfi volb&€ vhodné odriidy a organizace porostu z hlediska pouta-
cich sil a vynosového efektu. Vysledky mohou také slouZit k feSeni automatizace
zahlubovéni vyordvacich téles, pfi kterém by snima& délky kofene pracoval pfevo-
dem pfes primér hlavy kofene.

kofen mrkve; tvarové koeficienty; koreladnf zdvislost; kvalita sklizn€; vykonnost
sklize&e

Rozvoj zelindfstvf je kromé jiného podm{nén také rozvojem mechanizace, a to
pfedevifm vyuZitfm v&dy v oblasti Slechtnf, agrotechniky a konstrukce stroji.
S poZadovanou vy33f vykonnost{ zem&dé&lské techniky se v¥ak dostdvd do popied(
i otdzka kvality a energetické ndro¢nosti. Souvisf s tfm také dimenzovan{ kon-
strukce z pohledu opotfeben{ pracovnich orgindi, snfZenf hmotnosti strojnfch
celkd apod. Z uvedeného diivodu je k feSené problematice nutné znit zdkladn{
mechanicko-fyzikdlnf vlastnosti sklfzeného produktu - kofene, naté, piedevifm
pak rozmérové parametry. Znamen4 to v konkrémf{ch podmfnkéch zfskat mé&fenfm
a vyhodnocenfm vzdjemnou souvislost rozmérd té &4sti produktu, kterd bezpro-
stiedné& piisobf na funk&nf orgédn sklizee, nebo je sama vystavena mechanickému
pilisobenf.

Jednou z takovych zelenin je mrkev (Daucus carota L.), u nfZ pfi mechanizo-
vané sklizni dochézf ke ztrdtdm, k poSkozenf a v neposlednf fadé k neimémému
energetickému pifkonu pfi vyordvan{ vlivem nesprdvného zahloubenf pracovnich
org4nd. ReSenf této problematiky je kromé& jiného z4vislé na znalosti vzdjemné
souvislosti zdkladnfch parametrii v danych skliziiovych podmifnkéch. '

V této prici jsme shmuli zdvEry, které vyplynuly z jednotlivych etap dosavad-
nfho vyzkumu v uvedené oblasti feSené v Ustavu zahradnické techniky v Lednici
na Moravé,
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Mechanizace p&stovanf mrkve je pom&mé na vysoké trovni. Pfesto v mnoha
pfipadech neodpovidd kone&ny efekt celkov€ vynaloZenym ndkladim a snahdm
péstitele. Rozhoduje o tom préve zdv&relnd faze - sklizeri a s nf souvisejici rea-
lizace agrotechnickych opatfenf.

Mechanizace sklizn&€ mrkve miZe byt realizovédna dvéma zpiisoby:

— vyordvanfm kofend pfedem jiZ odnaténych - sklizeri dvoufdzov4,

— vytrhdvanfm celé rostliny se sou¢asnym uvolffovdnfm koiend podordvact
radlicf a s odnaténfm tfmtéZ strojem - sklizen jednofdzova.

Pro experimentovan{ byl zvolen druhy zpisob sklizng, nebot pravé ten nabyva
v poslednich letech na vyznamu. Z hlediska funkce 1épe odpovid4d prom&nlivym
pidnfm podmfnkdm a navic miZe byt vyuZit také pro sklizefi ostatnich kofeno-
vych zelenin (celeru, petrZele, Cervené fepy aj.).

Cflem experimentu bylo pii shodnych agrotechnickych opatfenfch (hnojenf,
piiprava pilidy, vysev), ale v odli3nych pidné klimatickych podmink4ch zhodnotit
metodou vicefaktorové analyzy u riznych odrid mrkve nésledujfcf zdvislosti:

— vliv poctu jedincl a organizace porostu:

— na zm&nu morfologickych vlastnostf kofene (délka, primér a hmotnost)
a nati (délka, ¢etnost a primér ¥apiku listu),
— na vysi a kvalitu (strukturu) vynosu;

- vliv uvedenych veli¢in na efektivnost skliziiového procesu (vykonnost stroje

a kvalita sklizng).

MATERIAL A METODA

Pro stanoven{ z4vislosti uvedenych veli¢in byl odzkou3en sklize¢ mrkve EM-11,
ktery pracuje na principu vytaZenf odorangch uvolnénych rostlin za nat a jejich
nésledné odnaténf.

Pro objektivnost posouzen{ vlivu zkoumanych veli¢in na exploatadn{ ukazatele
sklizeCe byly vybrdny dva zemé&dé&lské podniky s odlisnym plidné& klimatickymi
podminkami s pidou lehkou (ddle L), s nizkymi de$fovymi srdZkami, a s pidou
t&Zkou (déle T), se srdZkami 550 aZ 570 mm za rok. V obou pfipadech nebyly
pokusné parcely zavlaZovany, takZe vldhové rozdfly v prib&hu vegetace byly
patrné i na vy3i vynosdl a na kvalité sklizenych kofend mrkve.

Obé& pokusné parcely m&ly vyméru 0,5 ha, primé&mou délku 350 m a svaho-
vitost 0 aZ 7°. Pfedplodinou byly okurky (T) a pSenice (L). Vysev byl proveden
secfm strojem SAXONIA A 551 (T) a A 761 (L), vzddlenost ¥fddkd 0,35 m
a vysevek 4,5 kg.ha". Pocet vegetadnich dnil - 209 (T) a 222 (L).

Pro experimentdln{ i¢ely byly vybrény odriidy:

Delicia - kofen vélcovity, 120 aZ 130 mm dlouhy, zakonfeny pfevaZné tupé,

Karotina - kofen 120 aZ 140 mm dlouhy, témé&f vélcovity aZ mfmé& konicky,
tup& zakondeny, nat’ jemn4,
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Larosa - kofen 180 aZ 200 mm dlouhy, vélcovity, ke spodnf ¢4sti znatelné
ziZeny, Spitaté aZ tup& zakondeny, nat stfednf aZ siln&j3f,

Chantenay-lysskd - kofen 60 aZ 130 mm dlouhy, kénicky, pfevdZné tupé za-
kondeny, nat je vy3$f, mohutn4,

Nantésk4 - koten vélcovity, 130 aZ 140 mm dlouhy, pfevdZné tup& zakon¢eny,
nat stfednf.

Organizace méfenf byla podffzena organizaci skliziiovych pracf v jednotlivych
podnicfch.

Vzorky pro kaZzdou odriidu se odebfraly ndsledovné:

— Pro stanovenf v§nosu a zastoupenf jednotlivych jakostnich t¥d (CSN 46 4345)
byly vyty&eny &tyli dseky po 10 metrech primémého porostu. Mrkev byla skli-
zena ru¢né, ofiSténa od hlfny, zbavend nat€ a u kofenl pffslusnych tffd byla
stanovena hmotnost. Propoftem byl uréen prim&my vynos a pocet jedincd na
1 ha. Procentudlné byla pak vyjddfena struktura vynosi.

— Hodnocenf kvalitativnich ukazateld préce sklizeCe prob&hlo rovné&Z na vyty-
¢enych isecfch (4 x 10 m) prim&mého porostu. Pracovnf rychlost sklfzecf sou-
pravy byla zdvisld na celkovych podminkdch sklizng, pfedevifm na stavu pidy
a sklfzeného porostu. Hloubka podordvanf byla stanovena podle zjist¥né maxi-
méln{ délky kofene. Kofeny poskozené podordvacf radlicf sklizede byly oddé€leny.
Kofteny, které propadly nebo zbyly v zemi (nevyorané), byly vyhodnoceny jako
ztréty.

Z celkového mnoZstvf zdravych, poSkozenych a nesklizenych kofend a jejich
hmotnost{ byl stanoven procentudln{ podil jakostnich tffd. Na stejnych dsecfch
byla méfena pracovnf rychlost sklfzecf soupravy. Vzdjemné souvislosti zkouma-
nych veli¢in byly statisticky a graficky zpracovény.

VYSLEDKY A DISKUSE

Z naméfenych a vyhodnocenych vysledkdl vyplynuly zdvéry, které vyznamné
pfispé&ly ke zlepSenf ukazateld skliztiového procesu:
1. Men3f po3kozenf kofendl a niZ3f energetickd ndro¢nost pii vyordvan{ (obr. 1, 2)

Aby se zamezilo hrnutf pldy pfed vyordvacf radlicf sklize¢e, a tfm nebezped,
Ze se budou l4mat kofeny, je nutné volit \ihel sklonu radlice (&) co nejmensf.
U ové&fovaného sklizee EM 11 je to 20°. Pak z hlediska minim4inf potiebné sfly
k uvolnénf kofene je optimdlnf vrcholovy thel 28 = 30°. Tomuto poZadavku
vyhovujf odridy mrkve s tupym, kénickym tvarem kofene, charakterizovanym
koeficientem 3tthlosti A a sbfhavosti x. V naSem pifpadé dané podminky spliiuje
odriida Chantenay-lysskd, kde A = 1,72 (T), 2,94 (L); x = 1,96 (T), 2,00 (L)
(tab. I, II, obr. 3)
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1. Charakteristika kofene jednotlivych odriid
mrkve; silové poméry pfi uvoliiovénf kofene
mrkve — Characteristics of root of various carrot
varieties; force conditions in realease of carrot root

Fy
i sina cosP sin(c + B) cos2B (2 +fx —fi?)

1,24 2. Z4vislost sfly Fn; na tvaru (kuZelovitosti)
r ‘ kofene — Dependence of Fy; on the root
N1 shape (root taper ratio)
() F = potfebn4 tahov4 sfla — needed tractive
¥ force (N)
118 Fv = sfla potfebn4 k uvoln&nf kofene
ve svislém sméru — force needed for
release of root in vertical direction (N)
112 il i o = dhel sklonu podordvén{ radlice —
':_ 1.0 angle of slope of subsoiling of share (°)
Y/ B = vrcholovy dhel kofene mrkve —
b top angle of carrot root (°)
/ ft = soutinitel tfenf{ mezi kofenem a pidou
- coefficient of triction between root
1,04 and soil (9)
S 10 15 p° 20
3. Charakteristika kofene jednotlivych
D odrid mrkve (t&¢Zké pdda) — Charac-
G, : teristics of root of various carrot varieties
(heavy-texture soil)
10 10, Dy - priimér kofene homf — upper diameter
of root
o i D2 - primér kofene dolnf — lower
diameter of root
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I. Charakteristika kofene jednotlivych odrid mrkve - lehk4 pdda — Characteristics of root of
various carrot varieties - light-texture soil

Délka’? |Hmotnost® Primér kofene Koeficient
Odréida’ A m homf* | dolnf® | #tfhlosti® |sbfhavosti’

(mm) ® D, (mm) | D, (mm) A X
Delicia 1449 116,9 34,7 20,5 4,30 1,68
Karotina 146,0 129,1 37,7 19,9 4,00 1,90
Larosa 127,8 98,0 334 21,3 4,13 1,63
Nantesk4 152,0 87,0 31,8 15,9 5,03 2,02
Chantenay-lyssk4 124,5 143,6 448 229 2,94 2,00

l\rariety; 2lengbt; 3weight; ‘upper diameter of root; Slower diameter of root; Scoefficient of

slendemness ratio; Tcoefficient of convergence

II. Charakteristika kofene jednotlivych odriid mrkve - t&€Zk4 plida — Characteristics of root of
various carrot varieties - heavy-texture soil

Délka’ |Hmotnost® Primér kofene Koeficient
Odrda' A m homf* dolnf® | #tfhlosti® [sbfhavosti’

() ® D, (mm) | D, (mm) A x
Delicia 115,0 126,6 433 27,5 2,68 1,57
Karotina 119,5 108,1 40,8 23,8 3,03 1,73
Larosa 166,0 204,0 49,9 27,9 3,33 1,87
Nantesk4 123,5 115,0 41,7 25,8 2,96 1,68
Chantenay-lysské 85,5 110,7 499 25,8 1,72 1,96

$tfhlost — slenderness ratio A =£—k
1

2. Maxim4lnf $ffka p4sd nat& (obr. 4b)

sbfhavost — convergence k= -lD)—;

vyplyvé z kinematiky a funkce dé€li¢d nat€ a z kinematickych pomé&rd pfi
uchytdvénf naté trhacfmi pdsy. Aby listy na okraji ¥4dkd mohly byt bezpe¢né
zachyceny, je nutmé volit 3ffku fddku pro dany typ stroje maxim4ln& 140 mm.
3. Pomér rychlostf trhacfch pé4sd a rychlosti pojezdové (obr. 4a)

by se mé&l pohybovat v rozmezf od 1,2 do 1,4. Je d4n v podstaté zm&nou
pojezdové rychlosti, nebot otdtky vyvodového hifdele, a tfm i rychlosti trhacfch
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vp - rychlost trhacfch pésd — speed

of tearing belts

vs - rychlost sklizege — speed of
harvester

op - sklon trhacich pdsd — slope of
tearing belts

Y - smér vysledné rychlosti —
direction of resulting rate

2
Bo=1 ¥
Bp=12+14 y=90°
Bp<12 ¥ > 90°
Bp>14 ¥ < 90°

2b; - ¥ffka pésu nati v fddku (140 mm) —
width of top belt in a row (140 mm)

4. Trhacf rychlost pdsd, smémice vysledné rychlosti, #ffka pdsu nat& — Tearing rate of belts,
line of resulting rate, width of strip of tops

pési lze povaZovat za konstantn{. Bude-li tento pomé&r men3f, neZ je dolnf hranice
(1,2), pak iihel uréujfcf sm&mici trhacf rychlosti a sfly bude v&t3f nez 90°. V praxi
se tento pifpad projevuje ,.zbrzdovdnfm“ priichodu sklfzené hmoty, ucpavanfm
trhacfch pdsd a prostoru nad vyordvac{ radlicf. V opadném pifpadé&, bude-li pomér
v&t¥( neZ 1,4 bude se utrhdvat naf u rostlin je$t¥ dostatené neuvolnénych.
V obou pifpadech se tato skutednost projevf vy3$fmi ztrdtami.

4. Vhodnost odridy

Z péti odrid mrkve testovanych z hlediska vhodnosti pro mechanizovanou
sklizefi se nejlépe osvédlila odriida Chantenay-lysskd, charakteristickd silnym,

kritkym a kénickym kofenem (tab. I), dlouhymi, silnymi a pofetmymi listy.
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Spliiovala tak poZadavky z hlediska silovych pomé&rll i kinematiky funk¢nfch
mechanismi. Ztréty ¢inily 4,64 % a byly nejmen3{ ze v3ech sledovanych odrid.
Vzhledem k obdobnym vlastnostem mohou byt pro tento zpiisob sklizn€ dopo-
rudeny odriidy Larosa, Delicia a Nanteskd. Odriidy typu Karotina s jemnym
olisténfm vyhovujf 1épe pro vyordvacf zpiisob sklizné&.

5. Morfologické zmé&ny kofene (tab. I)

V t&3%fch pddéch (T) s po&tem jedincdl v priméru 0,8 . 10° ks.ha! se koteny
stejné odriidy vyznatovaly vesmé&s v&tSfm prim&rem a men3{ délkou. V leh&fch
pidich (L) byly kofeny téZe odridy delSf s menSfm primérem. Znané zmény
morfologickych znakidl kofene byly patrné u odriidy Chantenay-lysskd v t&€Z3fch
pldich (T).

6. Jakost a vy3e sklizné

Jak vyplyv4 z analyzy korela¢nf zdvislosti (obr. 5a, b), zvySeny pocet jedincd
se pifznivé projevil na vy3i i jakosti vynosu. Pro danou organizaci porostu s roz-
te¢f ¥adkd 0,30 m, bude s ohledem na zisk maximélntho podflu L. a II. jakostnf tfdy
s minimem nestandardu optim4lnf pocet jedincd 1,2 aZ 1,4 . 10° ks.ha! (obr. 5)

a
(%)
80
sc 7‘&‘—’
.} //
40r—>4rs
20 7 . ‘\,\:-
04 06 08 10 12 14 16
(ks . 10%.ha’)
b
(%)
80
60 .,.-lf’-—f
40 << .
e S 5. Z4gvislost procentufintho podflu ja-
20l —4+—tieb—T kostnfch tf{d na po&tu jedincfl (a - lehk4
plda; b - t&Zk4 plda) — Dependence of
e — - — - —f—— L percentage of quality grades on a number
04 06 08 10 12 14 16 of individuals (a - light-texture soil; b -

(ks.10°ha’)  heavy-texture soil)
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7. Vliv pracovnf rychlosti sklize¢e na po¥kozenf a ztrity kofene

Pfi posuzovénf kvality sklizn€ byl také ové&fovén vliv pracovnf rychlosti, a tfm
i vykonnosti sklize¢e na vy3i ztrdt a poSkozenf kofendl. Vykonnost byla posuzo-
véna v tunéch za ¢asovou jednotku. Mimo pracovnf rychlosti 1ze pak postihnout
i vliv hustoty porostu. Bylo zji3t&no, Ze ztrdty i poSkozen{ majf v zdvislosti na
vykonnosti klesajfc{ tendenci (obr. 6a, b). Je to zplisobeno tfm, Ze pfi vyordvéan{
pfimé&fené hustého ,,proudu” rostlin, a to jak pfi vytahovénf, tak i pfi dopravé
pryZovymi pdsy a pii ofezdvdnf, vykazujf jednotlivé kofeny minimélnf vykyvné
pohyby. Tyto pohyby totiZ zpisobujf, Ze se pfi vytahovéanf rostliny nat trh4 a pfi
oddé€lovén{ nat& se hlavy kofend mechanicky po3kozujf. Také nepfetrZity ,,proud*
oddé&lenych kofenidl do pffvé&su sniZuje nebezpedf, Ze se kofen pii padu pfelomf
¢i praskne.

Vy38ich pracovnich rychlostf pfi respektovén{ kvality sklizn€ bylo v¥eobecné
dosaZeno u pdd lehéfch (2,3 - 2,8 kmh'l) s vy33fm podtem jedinc. Naopak
minim4lnfch pracovnfch rychlostf (1,65 - 1,95 km.h'") bylo z pohledu dodrZent
kvality sklizn& dosahovéno v podmfnkédch piid t&Z3fch. Zavislost vykonnosti skli-
zege na pracovnf rychlosti pfi konstatnfm po¢tu jedincd je uvedena na obr. 7a, b.

(%)
50

//

30 = N

-
———
————

20 — —

10 a—— . ——

6. Z4vislost ztrdt na hodinové vykonnosti sklize-
30 P &e (a - lehk4 pida; b - t&%k4 pdda) — Dependence
\\_ of losses on hourly performance of harvester (a -

20 < I~ light-texture soil;, b - heavy-texture soil)
10 s Wy —— celkové ztrity — overall losses
F~—_ T - - - - poSkozen( strojem — damage caused by the
e e d harvesting machine
10 15 20 25 30 -—-- ztrity nesebrdnfm — losses resulting from
wit. incomplete harvest
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7. Zévislost vykonnosti sklizeCe
(th™) na pracovnf rychlosti (km.h'")
pfi konstantnfm poétu jedincd —
Dependence of harvester per-
formance (t.ha'l) on speed of ope-
ration (km.h") given a constant
number of individuals

Rozmérové parametry kofenové a nafové &4sti mrkve (Dacus carota L.) byly
hodnoceny u péti vybrangch odrid. Tvar kofene z hlediska silovych ¢inkd, ener-
getické ndro¢nosti pfi vytahovénf a poskozenf pfi manipulaci byl vyjadfen a charak-
terizovén tvarovymi koeficienty - koeficientem 3tthlosti a koeficientem sbthavosti.

Z naméfenych hodnot a vyhodnocengch vysledkd 1ze konstatovat tyto zdvéry:

- pii mechanizované sklizni vytahovacfm zplsobem je kvalita sklizn& podm-
néna tvarem kofene. Tento tvar by mé&l mft vysokou hodnotu koeficientu sbfha-
vosti a naopak nfzkou hodnotu koeficientu $tthlosti, vrcholovy thel kofene 2 = 30°

(napt. odriida Chantenay-lysskd);
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— optimélInf pocet jedincd z hlediska minimélnich ztrét, zvy§enf vykonnosu
a zlepSenf kvalitativntho sloZenf kofend pfi sklizni je 1,6 - 1,7 . 10° ks.ha™!;

— stdlého pomé&ru mezi délkou a vrcholovou &4stf kofene (koeficientu sbfha-
vosti) 1ze vyuZit k feSenf automatizovaného zahlubovén{ podordvacf radlice, tj.
snfmade délky kofene pfes méfenf 3ffky vrcholové &4sti.
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Matual relation of proportional parameters - root width und length of five carrot
varieties (Daucus carota L.) was evaluated under different soil-climatic conditions.
Constant rate between both the parameters was found out with certain statistical
distribution, positively affected by enhanced number of individuals per an area unit.

Obtained results can be used in selection of suitable variety, cropstand organization
from the point of view of binding powers and yield effect. The results can also help
to solve automatization of digging bodies sinking when root length sensor would be
controlled by sensing of root head diameter.
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THE EFFECT OF LOADING-FORCE DIRECTION
AND MAGNITUDE ON MECHANICAL DAMAGE
TO HORSE BEAN SEEDS

J. Gorzelany, C. Puchalski

Agricultural Academy in Krakéw, Faculty of Production Technology,
Rzeszéw

The paper presents the results of testing the resistance of Nadwiéladski variety of
horse (broad) beans to mechanical damage in conditions of static and dynamic
loadings. The affect of loading force direction and magnitude, as well as that of
moisture content, on the extent of mechanical damage to beans (seeds), were under
test. Under static loading the beans (seeds) exhibited the highest resistance to cracks
when they had the lowest moisture contents (in the range of 10 - 12 percent) and
when loads were exerted in the bean width direction (lateraly, from the side). In
the conditions of dynamic loading the smallest damage occurred at the lowest
impact velocities and at the highest bean (seed) moisture contents, 21 - 24 percent.

horse bean; damage; dynamic loading; static loading; measurement

Comprehensive progress in the mechanization of harvesting and post-harvest
processing has as a consequence the rising level of damage to seeds. They are
the results of direct impacts of working elements in processing machines during
processing stages (Bayn et al,, 1976; Gaska etal, 1978; Gieroba et
al, 1980; Pugaczew, 1976; Strona, 1977). According to Gaska et
al.(1978), the seeds, in the process of mechanical harvesting, are mostly subjected
to compressive loads, as well as quasi-static, dynamic or impact-and-fatigue loads
at various rates. According to some other authors K anafojski, 1972; Ne -
ubauer etal., 1989) the following causes or aspects, affecting this mechanical
damage to seeds, should be considered: seed structure and shape, seed moisture
content, as well as the amount and direction of loading. The horse (broad) bean
(Vicia faba L.) belongs to plants whose seeds have high sensitivity to mechanical
damage. Therefore, there is a need to carry out tests aimed at the evaluation of
the resistance of seeds from various horse-bean cultivars to mechanical damage
caused by external loads. In the laboratory conditions such evaluation is based
on a number of measurements of quasi-static or dynamic loads on seeds and
determining from that the dependence of damage number on their seed moisture
content, as well as on load magnitude and direction.
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TEST OBJECTIVE AND METHODS

The objective of testing was to determine the resistance of horse bean seeds
to mechanical damage depending on the direction and magnitude of forces in
conditions of static and dynamic loading. The popular Nadwislariski (Vistula
region) cultivar of horse bean was subjected to this testing. The testing of seed
resistance to mechanical damage consisted in artificial creation of certain loading
and evaluation of damage as the main effect. During dynamic loading the seeds
were impacted by the steel impactor having a predetermined circumferencial
speed within 13.3 - 24.9 m/s and a simultaneous possibility of various orientati-
ons of seeds in relation to loading direction, refers to Fig. 1. The diagram of the
measuring rig is presented in Fig. 2. The seed resistance to damage was deter-
mined on the basis of the number of affected seeds in a given sample expressed
in percentage. Damage was evaluated in both the quantitative and qualitative
aspects. Damage was subdivided into ,,macro“ and ,,micro“ categories. The seed
moisture content during measurements was within 13 to 28 percent.

ATATICERONG 1. Position of the seed in relation to the loading

force:

F F F A - force action from the back side of the seed
B - longitudinal seed axis corresponded to the
force direction
C - seed division plane perpendicular

A B8 c

~

oy =

x—l
J - |
2. Schematic diagram for dynamic loading measurements

1 - arm, 2 - disk, 3 - engine, 4 - electromagnetic transporter, S - disk rotation gauge, 6 - electronic
control system, 7 - bumper, 8 - electromagnet, 9 - under-pressure end
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The measurements of seed resistance to static damage (seed cracks) were
carried out on a test rig consisting of micro tensile testing machine of Zwick-1425
type with the connected printer.The direction of force F is presented in Fig. 1.
At the moment of crack of an individual seed, the failure-causing force Fmax and
max. deformation of sample Lmax Were recorded on the printer.

The seed moisture content at static loading varied from 10 to 16 percent. All
measurements were carried out at a constant velocity of loading plunger displa-
cement, V = 0.05 mm/s. In conditions of dynamic loading the measurements were
carried out on samples of 100 seeds each in three repetitions. For the determi-
nation of bean seed resistance to cracks the measurements were carried out on
samples of 30 seeds each in three repetitions for each level of the moisture
content and each loading direction. Prior to each series of measurements, the
samples to be tested were moistened, while still in pods, until obtaining the
predetermined viscosity.

Then seeds were shelled manually and graded. The ambient temperature du-
ring tests was within 20 - 24 °C.

TEST RESULTS

The characteristics of tested Nadwislariski horse-bean seeds were as follows:
the weight of one thousand seeds = 505.6 g, seed length is 10.8 mm, seed width
= 9.6 mm, the seed thickness = 8.1 mm. The results of horse-bean (seed) testing
for resistance to cracks, as well as seed deformations in static loading conditions
versus their moisture content and loading direction, are presented in Fig. 3 and
4. The curves of cracking force and deformation versus seed moisture content
and force action point take shape of an regression function of the second order

Fm“=a+bx+c.z2
Lm.x=a+bx+cx2

where: Fmax - maximum seed cracking force (N)
Lmax - maximum deformation of the sample (mm)
a, b, ¢ - coefficients
x - moisture content (%)

The values of correlation and regression coefficients are presented in Tab. I.

In the conditions of static loading the highest resistance to cracking is exhibi-
ted by those beans (seeds) which were loaded from their width side, position C.
The magnitudes of maximum seed cracking forces varied, depending on seed
moisture content, from 614 N at moisture content of 10 percent to 322 N at
moisture content of 16 percent.
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4. Bean (seed) damage versus its moisture
content and seed loading direction

I. The values of correlation and regression coefficients for static loading of horse beans (seeds)

Resistance of seeds to cracking versus their moisture content

Loading Regression coefficients Correlation
direction a b ¢ coefficient

A 2843.1 -358.8 12.3 0.83

- B 1953.4 -203.7 6.9 0.85

C 2478.6 -272.4 8.6 0.87

Effect of seed moisture content on their deformation

A 0.94 -0.14 0.01 0.73

B 2.05 -0.33 0.02 0.72

C 3.80 -0.64 0.03 0.77

The results concerning mechanical damage to horse beans (seeds) versus mois-
ture content, as well as versus the direction and magnitude of loads, are presented

in Figs 5 and 6.

Those results of tests permit a definite conclusion that in the range of moisture
contents from 13 to 24 % and impactor velocities from 14.6 to 22.4 m/s the
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5. Mechanical damage to horse beans (seeds) 6. Mechanical damage to horse beans (seeds)

versus impact(or) velocity and direction at versus their moisture content and impact di-

constant moisture content of W = 19 percent rection at constant impact velocity of V =
19.8 m/s

lowest resistance of seeds to mechanical damage existed at the impact direction
from the shoulder (thickness) side (position A). In other positions (B and C) the
resistance of seeds to mechanical damage was higher.

Under dynamic loads, the dependence between mechanical damage to seeds
and the impact velocity and seed moisture content varied along the function of
the second order

U=a+b+c?

The values of regression and correlation coefficients are presented in Tab. IL

The structure of horse-bean seed damage varied, depending on their moisture
content, as well as on the impact direction and velocity. Fig. 7 presents the
horse-bean ,;macro“ and ,micro“ damage versus impact direction and velocity at
a constant seed moisture content of W = 19 percent. At low seed moisture con-
tents, 13 to 15 percent, and high impact speeds, 22.4 - 24.9 m/s, the macro-da-
mage occurred mainly in the form of seed halves, while at other impact velocities
the share of seed halves in seed damage was small and the damage occurred
mainly in the form of seed-coat cracks. At higher seed moisture contents (19 -
24 %) and impact velocities (22.4 - 24.9 m/s) the macro-damage occurred exclu-
sively in the form of seed-coat cracks and there were no seed halves.
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II. The values of regression and correlation coefficients for dynamic loading of horse beans
(seeds)

Effect of impact (or) velocities on mechanical damage
Loading Regression coefficients Correlation
direction a b c coefficient
A -3.46 9.330 0.001 0.98
B 1.59 -0.085 1.380 0.99
C 3.42 -2.850 1.562 0.99
Effect of seed moisture content on their deformation
A 79.95 -14.66 0.39 0.99
B 81.20 -26.47 23.01 0.95
C 71.74 -23.82 2.07 0.98
40 ¢

146 172 198 24 249 146 172 198 224 249
SPEED (m/s)

7. Structure of mechanical damage to horse beans (seeds) versus impact(or) direction and
velocity at constant moisture content of W = 19 percent

- force action from the back side of the seed

N - longitudinal seed axis corresponded to the force direction
B8 - sced division plane perpendicular
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CONCLUSIONS

1. In the range of tested moisture contents (10 - 16 percent) the highest
resistance to crack was exhibited by beens (seeds) loaded from the width side
(position C, seed side) at the lowest level of moisture contents.

2. Most distortion prior to the moment of crack was suffered by seeds having
the highest moisture contents and loaded from the bud side (position B) along
the longitudinal axis.

3. The lowest resistance to mechanical damage under conditions of mechanical
damage observed in seeds loaded from the shoulder side (position A, seed thick-
ness).

4. In condition of dynamic loading, the moisture contents between 21 and 24
percent and impactor speeds between 14.6 and 17.2 m/s constitute the optimum
ranges for which mechanical damage is the lowest.
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GORZELANY, J. - PUCHALSKI, C. (PoFnohospodérska akadémia v Krakowe, Fakulta
vyrobnej technolégie, Rzeszéw):

Vplyv smeru zafazujtcej sily na mechanické poskodenie bobu.
Zeméd. Techn., 40, 1994 (2): 105-112.

Popri kvalitativnych stratich, ktoré vznikajt v pribehu zberu, pozberového spra-
covania a suenia semien bdbu (Vicia faba L.) je potrebné zohladnit’ mechanické
poskodenie semien. Po¥kodenie semien vznikd v dosledku pdsobenia roznych sil na
pracovnych orgénoch pouZivanych strojov. Tieto sily pdsobia na semend priamo
alebo nepriamo.
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PredloZeny prispevok je zamerany na urfenie odolnosti semien bobu voti posko-
deniu, a to v zdvislosti na smere a polohe stlatujtcich sil v podmienkach statického
a dynamického zafa¥enia. Merania odolnosti semien vo&i statickému zataZeniu boli
vykonané na testovacom pristroji typu ZWICK-1425 umoZifujicom pouZit malé sily.
V momente prasknutia (zlomu) jednotlivého zma pripojené registrainé zariadenie
zaznamenalo maximélnu silu, ktord sposobila deStrukciu (Fmsx) 2 maximélnu de-
forméciu vzorky (Lmsx). V priebehu dynamického zafaZenia bolo na semené pdsobené
rézom otéajiiceho ocelového tidernika. Jeho obvodovi rychlost bola nastavena v roz-
medz{ 13,5 - 24,9 m/s. Podobne bolo moZné nastavif smer pdsobenia aktivnej sily.

Vysledky meran{ ukézali, 2e odolnost semien bdbu zévisf na mieste, v ktorom sila
na zmo pdsobila. V rozsahu meranych vlhkost{ 10 - 16 % najniZ¥ia odolnost’ semien
bola zistend pri ich zafa¥ovani v smere hriibky semena. Po&as dynamického zafaZo-
vania pofkodenie semien bolo ovplyviiované ich vlhkostou, r§chlosfou rdzu a sme-
rom zafaZenia. Najvii&§ia odolnost bola zistend u semien s vlhkostou 19 - 24 % pri
ich zafa¥ovani v smere ¥irky, a to pri najniZ¥ej obvodovej rychlosti rotujiiceho rame-
na 14,6 - 17,2 m/s. Rozsah makropo¥kodenia semien presahoval rozsah mikroposko-
denia pri porovnani poSkodenych zfn.

bdb; po¥kodenie; merania; rfchlost
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THE INFLUENCE OF PLANT PROPERTIES OF HARICOT BEAN
ON THE QUALITY OF THE HARVEST OF PODS
WITH THE HELP OF A ONE-ROW HARVESTER

F. Bieganowski, J. Kowalczuk

The Institute of Agricultural Engineering, The Agricultural University
of Lublin, Poland

The analysis of the achieved results has shown that the amount of the loss caused
by not picking pods from plants depends mainly on the height of podding. When
the height of podding was below 0.14 m, a sharp rise in the loss was observed. The
results indicate that intensive branching of plants together with intensive podding
and lodging of plants causes the quality of harvested pods to fall. In the crop of
pods harvested from the test fields the percentage of injured pods was within the
range of 0 - 7.8 %, percentage of multiple pods from 0 to 6.5 % and percentage of
impurities from 0.5 to 2 %. The quality of harvest of haricot bean pods with the
help of a combine harvester depends also on the speed of the first combing drum
and its ratio to the second drum’s speed.

haricot bean; plant properties; harvest with a combine harvester; losses; quality
of pods

The introduction of the harvest of pods of haricot bean with the help of
a combine harvester allows to involve the cost of labour borne for the production
of the crop (Kumanov, 1983; Pietko v, 1984). However, the harvester
must ensure high quality of harvest and harvested crop. The shortening of the
time span between the harvest and the processing is also of importance. Lengthe-
ning of that time causes the produce to fall in quality (Korohod a, 1969).

The quality of the harvest with a combine harvester is characterized by the
loss which includes unpicked pods, lost pods and a percentage of injured pods,
multiple pods and impurities in the crop. The amount of the total loss depends
on the harvester’s design and adjustment, properties of the harvested variety and
the condition of the stand prior to harvest(Korohoda, 1969; Kumanov,
1983; Pietkov,1984; Bieganowski, 1992).

The aim of the present investigations was to study the relation between the
plant properties and the harvest loss caused by a combine harvester.
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MATERIAL AND METHOD

The harvest of haricot bean of the Dutch variety Presenta was done with the
help of a one-row Magda combine harvester manufactured in Poland (Fig. 1) in
three fields with different stands. Prior to the harvest the following quantities
characteristic to the crop stand were measured: the height of plants the height
of podding, the degree of lodging, the number of plants per 1 m the number of
pods per plant, the mass of pods, stems and leaves per 1 m and row spacing.
The tests were carried out on plots 20 m in length (10 m?) and each test was
repeated 5 times. The following settings were used: the combine’s forward speed
0.42 m/s, the peripheral speed of combing drums 2.1 and 3.2 m/s on the first one
and 4.0 m/s on the second one, the speed of conveyors: the receiving conveyor
0.65 m/s, cross conveyor 0.65 m/s, unloading conveyor 0.70 m/s, the angular
speed of the cleaning fan 22.5 s’

After the harvest had been done on each test plot the following quantities were
determined:
~ the mass of unpicked pods from plants,

- the mass of loose pods gathered from the surface of the field,
— the mass of pods and impurities picked by the harvester.

From the crop picked by the harvester injured pods, multiple pods and impurities
were sorted out and their masses were determined and afterwards their percentages
were calculated. The losses due to unpicked and lost pods were evaluated as percenta-
ges of the yield from the test plots. The achieved results had been analyzed with
regard to plant properties and the speed of the first combing drum.

A 2
i ] \
¥ (e
¥ ¥\

e \2

1. Schematics of the harvester: 1 - divider, 2 - first combing drum, 3 - second combing drum,
4 - receiving conveyor, S - cross conveyor, 6 - fan, 7 - unloading conveyor, 8 - frame
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RESULTS

The results of the measurement of stand in the test fields are shown in Tab. L

The characteristics of the stands varied considerably from field to field. These
quantities and the relations between them affect the amount of pod losses which
occur during the harvest (Fig. 2).

The lowest loss of unpicked pods (1.2 %) was found in field 2 in which high
plants grew (0.48 m) with high first pods (0.16 m). In field 3 in which high, but
lodged plants grew (0.64 m) with lower first pods (0.14 m), the loss was 6.0 %.
The highest loss of 9.9 % was found in field 1 where low plants (0.26 %) with

I. The stand-of-crop description of haricot bean in the research fields

No. Specification Units Ho. of fie’d
I II I

1. Height of plants m 0.26 0.48 0.54
2. Height of stand m 0.24 0.44 0.42
3. Lodging % 7.69 4.16 22.22
4. Podding height m 0.10 0.16 0.14
5. Length of pods m 0.14 0.14 0.16
6. Number of pods per plant pe. 9.00 19.00 23.00
% Number of plants per 1 m? pe. 33.00 20.00 14.00
8. Mass of pods per 1 m? kg 1.20 2.15 2.20
9. Mass of leaves and straw per 1 m’ kg 0.80 1.90 1.30

p mm-2 %
% 6m-3 %

2, .

fu N

s

i % 7

s %

I 3 % |
2 L_‘/ N
0 / 2. The harvest loss of pods occuring

Pods not Loose pods  Total losses on the research fields of haricot bean
picked - of Presenta variety
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low first pods (0.10 m) grew. It was also found that the loss of lost pods increased
with a fall in the height of plants. This loss was the lowest in field 3 (6.3 %),
a little higher in field 2 (6.6 %) and the highest (7.2 %) in field 1. The analysis
of the results of measurement has shown that as the intensity of branching,
podding and lodging increases, the quality of the harvested crop falls. This can
be exemplified by almost twofold increase in injured pods and impurities and
almost 2.5-fold increase in multiple pods found during harvest in field 3 as
compared with field 2 (Fig. 3).

3. The quality of the harvested crop
I 8 INa.of field of pods on the research fields of ha-
7 ZzZa- 1 ricot bean Presenta variety
2 - 2
6 RS- 3
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% N
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4. The influence of the peripheral
Clusters Damaged impure speed of the first combing drum on
of two pods the quality of the harvested crop
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This is due to the fact that exuberant and lodged plants disjoint the combing
process and the longer and more numerous the pods are, the more pronounced
this effect is.

The analysis of the results has shown that the quality of harvested crop de-
pends on the ratio of the speed of the first combing drum to the speed of the
second one. From the principle of combing plants from top to bottom it follows
that the first drum ought to rotate almost twice as slow as the second one. The
investigations have shown that disregarding that ratio, i. e. accelerating only the
second drum caused almost 2.5-fold increase in broken pods and almost 2-fold
increase in multiple pods and impurities in the harvested crop (Fig. 4).

DISCUSSION

On the basis of the achieved results the conclusion can be reached that the
quality of pods harvested with Magda harvester depends on the height of plants,
the podding height of the lowest pods, lodging of stand, branching and exube-
rance of foliage of plants, the number of plants per 1 m? of area, the number of
pods on a plant and the length of pods. The first three characteristics have an
effect on the loss of unpicked pods. Similar relationship was found by Kuma -
nov (1983) and Pietkov (1984). The remaining characteristics have a
considerable effect on the quality of the harvested crop (i. e. percentage of injured
pods, multiple pods and impurities) Korohoda,1969; Bieganowski,
1992).

CONCLUSION

The investigations have shown that between the quality of harvest and the
harvested crop of pods on the one hand and properties of harvested plants and
settings of the combine harvester’s combing assembly on the other hand there is
a close relationship which could be rather accurately determined.
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BIEGANOWSKI, F. - KOWALCZUK, J. (Instytut Mechanizacji Rolnictwa Akademii
Rolniczej, Lublin):

Vplyv charakteristiky rastlin zelenej fazuFky na kvalitu prdce kombajnu na zber strukov.
Zeméd. Techn., 40, 1994 (2): 113-118.

Dosiahnutie vysokej kvality kombajnového zberu zelenych fazulovych strukov
vyZaduje vysvetlenie relécii vystupujicich medzi zberacim strojom a rastlinami. Tyka
sa to predovietkym biologickych vlastnosti fazule, stavu porastu pred zberom a tech-
nickych parametrov price kombajnu, vplyvajicich na kvalitu zberu a akost zobraného
produktu. Zber zelenych strukov fazule odrody Presenta sa uskuto&nil pomocou jed-
noriadkového kombajnu Magda na troch poliach, ktoré sa li¥ili charakteristikou po-
rastu. Vysledky merani doviedli, Ze velkost' strit spdsobenych nevy&esanim strukov
zévisi predovietkym od vy3ky rastlin, vy¥ky nasadzovania strukov nad povrchom
pola, zaburinenia a polahnutia porastu. Z nameranych hodnét vyplyva, Ze najmensie
straty (1,2 %) boli na poli &. 1, o vy¥ke rastlin 0,48 m a vy¥ke nasadzovania prvych
strukov 0,14 m. Vid8ie straty (6,0 %) boli na poli &. 3 o vybehnutych (vy¥ka rastlin
0,64 m), rozvetvenych a polahnutych rastlindch. Najvi&Eie straty (9,9 %) boli zistené
na poli &. 2 o najmen3ej vySke rastlin (0,226 m). Z vysledkov vyskumu vyplyva, Ze
so vzrastom rozvetvenia a ostruenia rastlin, zaburinenia a polahnutosti porastu kles4
akosf zobraného produktu. Ddkazom toho je vy¥e dvojnésobny§ vzrast hmoty strukov
neroztrhnutych a znedistenych na poli &. 3 v porovnani s vysledkami nameranymi na
poli &. 2. Podla v§skumu velkosf strét pri zbere zelenych fazulovych strukov zévis{
od pomeru obvodovej rychlosti prvého a druhého vy&esévajiceho bubna. Najvyho-
vujiicej¥i pomer tychto rychlosti je 1 : 2.

zelend fazulka; struk; kombajnovy zber; straty
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VLIV FYZIKALNICH VLASTNOSTf GRANULOVANYCH HNOJIV
NA ROZMETAN({

M. Solc

Ceské vysoké ucenf technické, Praha

Funkci kotoudovych rozmetacich dstroji zna&n€ ovliviiuji fyzikdlni vlastnosti
rozmetaného hnojiva, pfedeviim soucinitel tfenf, granulomerické sloZenf, m&mé
hmotnost jednotlivé &4stice a jejf soulinitel odporu vzduchu. Tyto vlastnosti byly
experimentiln€ urfeny pro sedm druhd pouZivangch granulovanych hnojiv. Ke
stanoven{ soulinitele tfeni byla pouZita metoda mé&feni simulujic{ dynamické pod-
minky na rozmetac{ lopatce a umoZiiujici vyhodnocen{ rozptylu jeho hodnoty ve
vzorku hnojiva. Teoreticky byla stanovena mira vlivu vlastnost{ hnojiva na velikost
a smé&r poditednf rychlosti granule a na jejf dolet. Byl také uréen rozptyl doletu
konkrétnich hnojiv zplisobeny rozptylem jejich vlastnosti.

vlastnosti granulovanych hnojiv; rozmetdn{ hnojiv; rozptyl fyzikélnich vlastnost{
hnojiv; soudinitel tfeni hnojiva; dolet &4stice hnojiva

Proces rozmetdnf tuhych priimyslovych hnojiv je vyrazn€ ovliviiovdn fyzi-
kélnfmi vlastnostmi rozmetaného materidlu. Platf to zejména pro funkci kotouco-
vého (odstfedivého) rozmetactho tstrojf, které je v praxi nejroziffenéjsf. Lze fici,
Ze nejvyznamné&j¥f vliv majf: soucinitel tfenf &4stic hnojiva, granulometrické slo-
Zenf (rozméry &4stic), mém4d hmotnost jednotlivé &E4stice hnojiva a soucinitel
odporu vzduchu &4stice.

V literatufe jsou obvykle dostupné informace o granulometrickém sloZenf,
fid&eji o soudiniteli tfenf hnojiva. Ostatnf ddaje jsou vé&tSinou nedostupné, nebot
se b&Zn& neurcujf.

Dal3fm krokem pfi teoretické analyze rozmetdnf je urfenf mfry vlivu fyzi-
kélnfch vlastnostf hnojiva na proces rozmetdn{. Cflem préce proto bylo experi-
mentdlnf urfenf{ uvedenych fyzikdlnfch vlastnostf u vybranych granulovanych
hnojiv a také stanovenf pokud moZno obecnych zdkonitostf vlivu vlastnost{ hno-
jiva na proces rozmeténf.

MATERIAL A METODY

Jako pokusny materidl byla vybrdna nésledujfcf granulovand hnojiva: Amofos
(AMF) - SSSR, dusi¢nan amonny (DA) - SSSR, draseln4 sdl krystalickd (DS) -
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NDR, mocovina granulovand typ K (MO) - Duslo Saa, NPK-1 (NPK) - SCHZ
Lovosice, superfosfdt granulovany Afrika (SF) - SCHZ Lovosice, trojity su-
perfosfat (TSF) - USA.

Mé¥enf soulinitele tFenf

Dynamické mé&fen{

Byl urcovén soucinitel tfenf &4stice hnojiva o ocel. K mé&fenf slouZil ocelovy
Zlab s nastavitelnym sklonem (obr. 1). Proud hnojiva byl hraditkem (2) vpous3tén
na Zlab (1) sklonény od horizontdly o thel o vEt3f, neZ je tfecf dhel hnojiva. Po
prob&hnutf mé&mé drahy S) E4stice opoustély Zlab rychlostf v; a Sikmym vrhem
dopadaly do rastru sb&ra¢ll (4). Pro soucinitel tfenf fp pak platf vztah [1]:

2 51 sinaL— vt

o= 2 51 cosa [

Rychlost vi byla urfovdna vyhodnocenfm Sikmého vrhu na zdklad& znalosti

mfsta dopadu &4stice (x1, y1). Bylo stanoveno rozdélenf spadu hnojiva na sb&race
a urdeno teoretické rozdé€lenf soudinitele tfenf ve vzorku hnojiva.

Vyhodou této metody je, Ze napodobuje dynamické podmfnky na radidln{
rozmetacf lopatce : sfla Fr odpovid4d odstfedivé sfle a sfla Fy Coriolisové sfle.
Ponékud neuspofddany pohyb materidlu po Zlabu, ze kterého vyplyvd rozptyl
soucinitele tfenf f, také dobfe odpov{d4 redlnému rozmet4n{. Méfen{ bylo prove-
deno pfi té&chto podmfnkich: o = 30°, 51 = 300 mm, y; = 320 mm.

1. Princip metody méfenf
soudinitele tfenf — The prin-
ciple of the measuring met-
hod of friction coefficient

1 - ocelovy Zlab — steel chute,
2 - hraditko - cut-off, 3 - vzo-
rek hnojiva — fertilizer sam-
ple, 4 - rastr sbéradl — screen
of collectors
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Suvné méfenf

Pro kontrolu byl na témZe Zlabu stanoven tfecf thel (soudinitel tfenf f5) tj.
sklon Zlabu, pro ktery se vzorek hnojiva (cca 100 granulf blfzkého rozméru
nalepenych na desti¢ku) udrf v rovnomémém pohybu.

Meéienf granulometrického sloZenf hnojiva

Granulometrické sloZenf bylo stanoveno obvyklym zplisobem pomocf prosé-
vacfho stroje AP-2 a sady laboratornfch sft o rozm&ru oka (mm): 0.5, 1.0, 1.25,
1.6, 2.0, 2.5, 2.8, 3.15, 4.0, 5.0.

Uréenf mérné hmotnosti jednotlivé &dstice hnojiva

Cistice byly povaiovany za koule o rozmérech danych sftovou analyzou. Mér-
nd hmotnost pg (kg.m" ) jednotlivé &4stice hnojiva byla stanovena pro jednotlivé
granulometrické frakce a je definovéna vztahem [2]:

PG=7— [2]

kde: mg - prim&m4 hmotnost granule z dané rozmé&rové frakce
VG - stfedni objem granule v dané frakci, urfeny vypoltem

Métenf souéinitele odporu vzduchu

Soucinitel odporu vzduchu &4stic hnojiva byl mé&fen ve vodorovném vzducho-
vém kandle (300 x 500 mm). Do proudu vzduchu (cca 10 m.s™") byly sypany
C4stice hnojiva z jedné granulometrické frakce a na dn&€ kandlu byly zachyceny
v rastru sbéracil. Porovninfm teoretického a zméfeného doletu (snosu) &4stice byl
stanoven pro kaZdou frakci hnojiva soucinitel odporu vzduchu pfi Reynoldsové
¢fsle daném podminkami méfent.

Vliv fyzikélnich viastnostf hnojiva na rozmetén(

Pomocf teoretick§ch modeldl procesu rozmeténf (S o1 ¢, 1992) byl vyhodno-
cen vliv soulinitele tfenf hnojiva na sm&r a velikost rychlosti, kterou &4stice
hnojiva opoustf rozmetacf kotou¢, a vliv vlastnost{ granule hnojiva na jejf dolet.
Granule byly povaZovény za koule o soudiniteli odporu vzduchu daném experi-
mentilnfm méfenfm. Vlastnosti granule byly charakterizovény koeficientem K3,
jehoZ tvar [3] vychdzf{ ze vztahu pro vypocet sfly odporu vzduchu:

cp -1
o [m’ kg™ 3]
kde: cp - soulinitel odporu vzduchu
d - rozmér granule
pc - m&mé hmotnost granule

K2=
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VYSLEDKY A DISKUSE

Vlastnosti hnojiv

Charakteristiky na obr. 2 ukazujf rozd€lenf hodnoty souc€initele tfenf ve vzorku
hnojiva. Je zfejmé, Ze vysledek je do jisté miry ovlivnén metodou méfenf (f < 0),
ale pokud bychom zanedbali mnoZstv{ spadu hnojiva, napf. <5 %, pak lze zji§t&€né
rozdélenf akceptovat a je zfejmd pffm4 souvislost tvaru a polohy rozdé&lenf s cha-
rakterem tvaru a povrchu granulf hnojiva. Uvedend rozdé&lenf byla pouZita k mo-
difikaci metody pro simulaci rozptylovych diagramd rozmetadel (Solc, 1992)
a bylo dosaZeno znatelného zlepSen{ shody simulace s porovndvacfmi pokusy.
Hodnoty soucinitele tfenf fp uvedené v tab. I jsou mody rozdé&lenf z obr. 2, hod-
noty soucinitele suvného tfenf jsou oznaceny fs.

Prosévacf charakteristiky hnojiv jsou uvedeny na obr. 3.

V tab. I jsou uvedeny hodnoty stfednfho rozméru granule ds a stfednf mémé
hmotnosti granule pg. U v3ech hnojiv vyjma mocoviny byla zji¥t€éna mfm4 degre-
sivnf zdvislost mé&mé hmotnosti na rozméru granule.

Obr. 4 ukazuje zdvislost soucinitele odporu vzduchu ¢p na Re. V tab. I jsou
uvedeny hodnoty cp pro Re + 3000 (b&Zné rozmeténi Re = 1000 + 14 000).

(%)

40 r l
- AMF .5
-©- DA x|

aoH ¥ o8
- MO
8- NPK
- sF

20

10—

.; 2 - o
-0.1 0 0.1 0.2 0.3 0.4 0.5 086

2. Rozdélenf hodnot soudinitele tfenf ve vzorku hnojiva — Distribution of values of friction
coefficient in fertilizer sample

AMF - amofos — ammonium phosphate, DA - dusi¢nan amonn§y — ammonium nitrate, DS -
draselnd sdl — potassium chloride, MO - mo&ovina — urea, NPK, SF - superfosfdt — super-
phosphate, TSF - trojity superfosfat — triple superposphate
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I. Fyzik4Inf vlastnosti vybranych druh@ hnojiv — Physical properties of selected fertilizers

Stfednf Stfednf mém4 | Soudinitel
Hnojivo' Souginitel tfenf? mzmt‘.r3 hmotnos‘t cn!l:’oru5
granule granule vzduchu
fo (D) f, () d,(mm) | pg (kgm>) cp (1)
AMF 0,34 0,32 2,18 1390 0,60
DA 0,29 0,38 222 1 440 0,60
DS 0,37 0,36 3,00 1610 0,80
MO 0,30 0,36 2,50 1 040 0,55
NPK 0,34 0,36 2,70 1700 0,75
SF 0,38 0,32 3,34 1 880 0,80
TSF 0,34 0,32 2,00 1910 0,65

lfcﬂilimr, friction coefficient, 3mean dimension of particle, “mean specific weight of particle,
sdrag coefficient

(%)

0 1 2 3 4 5
velikost granule (mm)

3. Prosévacf charakteristiky hnojiv — Screening characteristics of fertilizers

AMF - amofos — ammonium phosphate, DA - dusi¢nan amonn§ — ammonium nitrate, DS -
draselné sdl — potassium chloride, MO - mocovina —, NPK, SF - superfosfit — superphosphate,
TSF - trojity superfosfit — triple superposphate

velikost granule (mm) — granule size (mm)
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4. Zdvislost soucinitele odporu vzduchu cp &istice hnojiva na Reynoldsov& &fsle Re — De-
pendence of drag coefficient of fertilizer particle Cp on Reynold’ s number Re

AMF - amofos — ammonium phosphate, DA - dusiénan amonny — ammonium nitrate, DS -
draselnd s8] — potrassium chloride, MO - mo&ovina — urea, NPK, SF - superfosfit — su-
perphosphate, TSF - trojity superfosft — triple superposphate
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5. Vliv soudinitele tfenf hnojiva na po&ste&nf rychlost granule — The effect of drag coefficient
of fertilizer on starting velocity per granule
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6. Vliv soucinitele tfenf na smér odletu granule z rotujicfho kotoue — The effect of drag
coefficient on the direction of flying off of granule from rotating disc

L (m)

7. Vliv balistickych viastnostf granule na jejf dolet — The effect of ballistic properties of granule
on their action radius

po&éteén( rychlost 20 m. s, vyika kotoude nad terénem 0,8 m, vodorovny vrh — starting velocity
20 m. s" height of disc above the terrain 0.8 m, horizontal projection
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Vliv vlastnostf hnojiva na rozmeténf

Na obr. 5 je zndzorné&na z4vislost velikosti vystupnf rychlosti vy ¢4stice z ra-
didlnf rozmetacf lopatky (vzhledem k obvodové rychlosti vo konce lopatky) na
souciniteli tfenf f. Parametrem je pomé&r polomérl vstupu &4stice na lopatku Ro
a konce lopatky Rk. Zdvislost sméru vystupnf{ rychlosti, charakterizovaného
thlem B (ihel mezi privodiem vstupu &4stice a vektorem vystupnf rychlosti),
na soucinitele tfenf f ukazuje obr. 6. Je zfejmy vy33f vliv f pfi mensfch Ro/Rk,
zv148t& u dhlu B.

Obr. 7 ukazuje vliv balistickych vlastnostf granule, charakterizovanych souci-
nitelem K>, na dolet L &4stice (vodorovny vrh z vy¥ky H = 0,8 m). Parametrem
je po&atednf rychlost vy granule. Vliv vlastnost{ granule roste se stoupajicf po¢4-
te¢nf rychlostf, pro velkd K> se v podstaté vliv vy ztrdcf. Z4vislosti uvedené na
obr. 7 v3ak platf pouze pro ,,osamé&lé“ &4stice, nikoliv napf. pro kompaktn{ proud
pra8kového hnojiva.

Souhrmnou charakteristiku rozptylu hnojiv vlivem balistického letu dév4
obr. 8. Jde o rozdé&lenf doletu &4stic hnojiva pfi vodorovném vrhu vzorku hnojiva
rychlostf vy = 20 m.s™' z vy¥ky H = 0,8 m. Tvar t&chto rozd&lenf se v praxi odrazf
v zdvislosti tvaru pff¢ného profilu rozmetdnf na druhu rozmetaného hnojiva.

Spad (%)

- AMF
30 -©- DA
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- MO
-8~ NPK
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01
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Dolet (m)

8. Rozptyl doletu granulf rizngch hnojiv - po&dteénf rychlost 20 m.s”, vyika kotouce nad
terénem 0,8 m, vodorovny vrh — Scattering of action radius of granules of different fertilizers
- starting velocity 20 m.s”, height of disc above the terrain 0.8 m, horizontal projection

AMF - amofos — ammonium phosphate, DA - dusi¢nan amonn§ — ammonium nitrate, DS -
draselnd sl — potassium chloride, MO - mo&ovina — urea, NPK, SF - superfosfit — super-
phosphate, TSF - trojit§ superfosf4t — triple superphosphate

dolet (m) — action radius (m)
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SOLC, M. (Czech Technical University, Praha):
Physical properties of granulated fertilizers influence on spreading.
Zemé&d. Techn., 40, 1994 (2): 119-127

Function of disc-type centrifugal spreader is extensively influenced by physical
properties of fertilizer, especially by coefficient of friction, granulometric composi-
tion, specific weight of single particle and drag coefficient. Certain dispersion of
particle properties was expected, therefore an attempt to characterize the property not
by single value, but by statistical distribution had been done. Ammonium phosphate,
ammonium nitrate, potassium chloride, urea, NPK, superphosphate and triple phos-
phate were experimental materials.

Coefficient of fertilizer friction against steel was set determination of particles
motion on steel chute, which was inclined at an angle greater than a fertilizer friction
angle. By this method was simulated motion of particles on spreading vane. Form of
received distributions corresponded to the shape and surface character of the particles.

Specific weight of single particle was set down by screen analysis and weighing
of single particles. A moderate dependence of specific weight-versus-particle size
was detected.

Drag coefficient was set down moderate by determination of particles motion
(particles of near size) in horizontal air stream. Form of received distribution was
somewhat distorted by influence of method, but still corresponded to shape of par-
ticles.

Finally, mathematical analysis of fertilizer properties on direction and height of
throwing velocity and length of particle projection, was done. Conclusions of the
project used for computer program computing shape of transversal spreading patterns.

properties of granulated fertilizers; disc spreaders; spreading of fertilizers; dispersion
of physical properties of fertilizers; coefficient of fertilizer friction; fertilizer particle
projection
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THE SELECTION OF WORKING PARAMETERS OF A COMBINE
AIMED AT GRASS SEED LOSS LIMITATION

M. Szpryngiel

Agriculture University, Lublin

Five grass species were selected for the study: cocksfoot (Dactylis glomerata L.),
multiflower Wersterwald darnel, commonly known as Dutch rye-grass (Lolium mul-
tiflorum Lam.,var. wester-waldicum L.), timothy grass (Phleum pratense L.), fescue
(Festuca pratensis Huds.), and awnless brome grass (Bromus inermis Leyss). The
following conlusions were obtained from the test: — The physical properties of seed
grasses (cokcsfoot, rye-grass, timothy, fescue, brome grass) display a very high
variability, resulting from genetic features as well as from external factors. — Seed
moisture is a physical factor strongly correlated with the seed losses in combine
harvesting. The coefficient of correlation between seed moisture and seed losses
caused by the operation of the harvesting assembly is negative in value, and that
between seed moisture and losses caused by the operation of the thresher and the
chaffer-positive. — Total seed losses caused by the combine after its adaptation and
adjustments are 1.5 % for cocksfoot, 2.0 % for fescue, 1.8 % for rye-grass, 2.3 %
for timothy, and 1.7 % for brome grass. Overall seed losses in single-stage harvest,
including also seed shedding prior to harvest, are as follows: 4.5 % for cocksfoot,
5.0 % for fescue, 11.0 % for rye-grass, 7.0 % for timothy, and 4.0 % for brome

grass.

seed grass; harvest; seed loss

The complex technology of harvesting of five varieties of seed grasses was
elaborated according to several years’ investigations on combine/harvesting of
seed grasses (Orzechowski, Szpryngiel, 1978,1985 Szpryn-
giel, 1983). The technology referred to: cocksfoot, fescue, rye-grass, timothy,
and brome grass, contained the following phases: preparation of grass plantation
to harvesting (desiccation), picking of postcombine straw, completing the clea-
ning, seeds drying up. Desiccation with the Reglone agent is advisable for grasses
especially susceptible to lodging like fescue, or grasses with rich leafage like
brome (Szpryngiel, 1991). However, chemical treatment (desiccation) of
rye-grass is improper, because of increase of seed losses in consequence of
scattering. The rest of five grass varieties can be desiccated, what resulted in
speed up of harvest beginning and to some extent lowering seed losses. Chemical
drying with solution of 2 - 3 kg/ha in 600 1 of water the Reglone agent allows
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traditional harvesting. Desiccation should be used 3 - 7 days before planned
harvest time. Appropriate adaptation and preparing of combine harvester BIZON
to harvesting of each grass variety is the most important stage of the technology
mentioned above. Essential domains of the adaptation are (Fig. 1):

— replacing a typical sheave of fan with bigger one of 416 mm in diameter,

— using longer wedge belt ( 12.5 x 20 x 2280),

— installing a fender above shakers,

— installing cloth fender above rear part of chaffer fixed 350 mm from back
and 500 mm from lower frame of tresher, and in the instance of timothy - two
fenders (the second should be hanged up on the lever in the place, where mass
leave chaffer),

— replacing ear sieve and its comb with sieve with oblong holes 4.5 - 6 x 20 mm,

— installing two double wipe shield on 2 - 3 and 7 - 9 strip of thrashing floor,
used during the second threshing of timothy,

- installing vibratory plates or rolls on coils of lower worm, what improves
seeds unloading,

— disassembling dividers.

Before harvesting, rotational speed of threshing drum and fan, threshing slot
and opening of upper shutter sieve of chaffer should be checked and individually
adjusted to each grass variety according to values in Tab. I. The range of tan-
gential velocities of threshing drum is presented in the first row of the table.
Upper values of velocity are used during higher moisture of seeds, i. e. at the
beginning of harvest time and lower during the lowest seed moisture, i. e. at the
end of harvest time of grass.

Rotational speed of threshing drum, and particular speed of fan is checked
with touch tachometer or with similar precise gauge. Adjusting of those speeds
according to indicators and instruments installed in the harvester is inaccurate
because of big divergence in their indications. The difference of fan speed
between investigated batch of BIZON combine exceeded sometimes 100 rpm,
while * 20 rpm is a tolerance for grass.

Double threshing is the most suitable harvesting type for timothy. The first
threshing realized when seeds achieve from 30 to 26 % of moisture content and
the height of stubble should be from 15 to 25 cm. About 70 % of seeds are then
threshed. The second threshing is realized after 3-4 days according to the weather
using swath gatherer or stubble can be cut once more under cut straw.

A combine prepared according to the above-mentioned instructions is fully
adapted to single-stage seed grass harvesting. Assembly and disassembly time as
well as time required to regulations doesn’t exceed six hours. An average
performance of combine for investigated grasses was 3 ha per day with losses
from 2 to 10 % according to the harvested variety.
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I€T +661 - VIINHOAL YISTIAHNTZ

L. Optimum working parameters of several units of BIZON-Super combine during single-stage harvesting of grass’ seeds

Grass variety
No. | Specification timothy brome
cocksfoot | fescue | rye-grass I I grass
threshing | threshing
1 Tangential velocity of threshing drum (m/s) |26.5-29.5| 23-25 |195- 23| 15-17 24-26 | 25- 28
2 Rotational speed of fan (rpm) 360 380 390 250 220 350
3 Size of threshing slot (mm)
- inlet 20 18 18 24 18 25
- outlet 5 3 3 8 6 8
4 Degree of opening of chaffer upper sieve (%) 50 50 75 50 25 50
5 Dimensions of holes of chaffer lower sieve (mm) | 4.5x20 | 45x20 | 50x20 4 a4 55x20
6 Capacity (kg/s) 3.0 2.5 32 2.5 2.0 2.8
7 | Range of optimum harvest time (days) 3 3 3 4-5 4 3-8
8 Combine performance in average conditions (ha/day) | 2.75 - 3.5 2.75 28-32 2.75 3.0 30-35




$661 - VIINHOEL YISTIAIWEZ ZET

1. Adaptation of BIZON harvester to seed grass harvesting:
1 - disassembled dividers, 2 - wipe shields, 3 - fender above shakers, 4 - fan sheave (Dp = 416 mm), S - fender above chaffer,
6 - lengthened ear sieve with oblong holes, 7 - lower sieve, 8 - lengthened chaffer, 9, 10 - seed unloading support units



Gathering of grass straw is similar to hay gathering. Only in the case of high
cut (40 - 60 cm) cocksfoot and brome, stubble should be cut with rotary mower.
The use of this type of mower allows not gather a straw already cut by combine.

Three times lower cost of labour (33 hours/ha) could be achieved comparing
to the traditional method.

Optimum moisture contents of seed of each variety harvested with a combine are:
28 - 22 % for cocksfoot
28 - 24 % for fescue
37 - 32 % for rye-grass
30 - 26 % for timothy
28 - 22 % for brome grass

Under those conditions relevant seed losses are: 7.6 %, 8.4 %, 12.9 %, 9.9 %
6.8 % and are about 3.7 % lower than the method several stages.

DISCUSSION

Several years’ investigations and analysis of results obtained allow to formu-
late the following conclusions:

- Limitation of the inevitable losses of grass seeds in single-stage harvesting
is possible only by special adaptations and adjustments of a harvester, which
resulted from differentiation of grasses physical properties and their varietal fea-
tures.

— Grass susceptibility to seed scattering could be used as an index, which
codecide the time of harvesting.

— Time of combining depends on grass variety and physical properties of
plants. Seed ability to threshing is a limitation as the beginning, and seed scatte-
ring susceptibility is a limitation at the end of harvesting.

— Optimum moisture contents of seeds of each variety harvested with the
single-stage method are:

28 - 22 % for cocksfoot, 28 - 24 % for fescue, 37 - 32 % for rye-grass, 30 - 26 %
for timothy, 28 - 22 % for brome grass.
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SZPRYNGIEL, M. (Vysok4 ¥kola polnohospodéirska, Lublin):
Vyber pracovnych parametrov kombajnu so zameranfm na znfZenie strat travy.
Zemé&d. Techn., 40, 1994 (1): 129-134.,

Pre skimanie bolo vybrangch pif druhov semien trdv: reznafka lalo¥naté (Dactylis
glomerata L.), mitonoh viackvety, obecne znémy ako holandské raZné trdva (Lolium
multiflorum Lam., var. wester waldicum L.), timotejka 1G¢na (Phleum pratense L.),
kostrava li¢na (Festuca pratensis Huds.) a stoklas bezbranny (Bromus inermis
Leyss). Na zéklade vykonangch testov moZno urobit nisledovné zévery:

— Fyzikélne vlastnosti semien triv (reznafky, mitonoha, timotejky, kostravy a sto-
klasa) sa vyznauji velkou premenlivostou, ktor4 vyplyva z ich genetickych zvlé§t-
nosti a tieZ je danéd vonkaj¥imi faktormi.

— Vlhkost zfn je fyzikdlny faktor v§znamne korelujiici so stratami semien pri
kombajnovom zbere. Koeficient korelécie medzi vlhkostou semien a stratami spdso-
benymi previdzkou zberovych mechanizmov mé zdpornt hodnotu.. Na druhej strane
vzfah medzi vlhkostou semien a stratami spdsobenymi G¥inkami mlafacicho mecha-
nizmu a separanym mechanizmom mé kladnd hodnotu korela&ného koeficienta.

Celkové straty zrna sposobené kombajnom po jeho tiprave a nastaveni sii nasle-
dovné: 1,5 % u reznalky lalo¢natej, 2,0 % u kostravy li¢nej, 1,8 % u mitohoha
viackvetého, 2,3 % u timotejky a 1,7 % u stoklasa bezbranného. Celkové straty se-
mena pri jednofizovom zbere, vritane strit vypadanim pred zberom, si nasledovné:
4,5 % u reznatky lalo¢natej, 5 % u kostravy li¢nej, 11 % u mitohoha viackvetého,
7 % u timotejky a 4 % u stoklasa bezbranného.

semeno trévy; zber; straty; semend
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ANALYSIS OF UTILIZATION OF A NEW-GENERATION
TRACK-TYPE TRACTOR

L. Nozdrovicky, P. MihaP, I. Soka

University of Agriculture, Nitra

The analysis of the utilization of a new-generation agricultural track-type tractor
PPT-130 is dealt with. This tractor was developed and designed within the frame-
work of the military conversion program in the Heavy Industry Plant, Martin,
Slovakia. The specifications (engine power of 130 kW, operating weight of
12 540 kg) indicate that the machine is suitable for a wide range of field operations.
For the evaluation of field workability a methodology based on the evaluation of
effects of tractor passes on soil parameters (soil bulk density, shear strength and
penetration resistance) as well as on yield response of chosen crop - grain maize
was developed. The crawler tractor PPT-130 was evaluated also from the point of
view of the number and extent of field operations carried out on a selected agri-
cultural farm during year.

crawler tractor; specifications; physical soil properties; yield response

Recently, the crawler tractors within the system of mobile power units have
played an important role in the Slovak agriculture. The tractive performance, the
relatively simple track system and a wide range of utilization possibilities on
agricultural farms were considered as a significant advantage.

Over the period of last ten years the general tendency in tractor development
has developed in favour of wheeled tractors. The reason was mainly the broad
utilization in agricultural transport as well as in field operations where a mobile
power unit is needed ( either for field works or for public transport).

In accordance with the requirements to restrict the negative impact of techno-
genous factors on soil, track-type tractors of a new generation were developed
in the 1980s. Research on the influence of new agricultural track-type tractors
on soil has been conducted. Derdack (1989) shows a survey of technical
conception of modern track-type tractors and defines the basic requirements for
the construction of the tractive device. Kosek etal. (1977)and Jori et al.
(1991) compare the effects of wheel-type tractors and track-type tractors
according to the size of the tractive device contact area, according to the changes
in soil penetration resistance due to the wheeled traffic, tractive performance and
according to the possibilities of utilization in different operations. Bashford
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et al. (1988) carried out similar research, observing the changes in soil bulk
density due to the different effects of wheeled and track device. Erbach et
al. (1988) examined the changes in grain maize crops as a result of utilization of
wheel-type tractor, or track-type tractor, resp. Erb ach (1992) summarizes the
significance of track-type tractors utilization to protect the soil during the tillage.

MATERIAL AND METHOD

The experiment examined the possibilities of utilization of the track-type
tractor PPT-130 (manufactured by the Heavy Industry Plant, Martin) within the
technological operations of the plant production in an agricultural farm. The
research was conducted in two levels:

— examination of effects of the track-type tractor on selected soil properties
and effect of selected crop growing - grain maize (Zea mays L.),

— evaluation of possibilities of the track-type tractor utilization in different
field operations during the year.

Description of the selected agricultural farm

The experimental testing of the track-type tractor PPT-130 was conducted on
the Cooperative Farm at Salgovce, the Topol€any district. This enterprise covers
an area of 1 900 ha of agricultural land, 1 739 ha represent arable land.

In the crop rotation system individual crops represent the following areas:
winter wheat 2 429 ha, spring barley 268 ha, triticale 73 ha, spring wheat 50 ha,
grain maize 130 ha, rape 150 ha, silage maize 180 ha, lucerne 190 ha, sugar beet
180 ha.

Average plot areas represent 30 - 40 ha whereby the total area is usually 5 -
143 ha.

Characteristic features of prevalent soil conditions: brown soil, prevalent soil
substrate - loess, prevalent soil quality - loamy, depth of topsoil 0.30 - 0.40 m,
humus content 1.22 - 2.26 %. The plot slopes are within the range of 2 - 9 .

Testing object

The testing object was the agricultural track-type tractor PPT-130 (prototype
number 01) (Fig. 1), suitable for ploughing, subsoiling, seedbed preparation and
sowing and further field works.

Specifications of the track-type tractor PPT-130:

— maximal operating weight 12 540 kg
— weight of unsprung parts 2 050 kg
— overall tractor length 6 500 mm
— overall tractor width 2 650 mm
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— tractor height 3 350 mm

— contact track length 2 700 mm
— track gauge 2 025 mm
— track width 500 mm
— clearance height 400 mm
— maximal tractive velocity 23,5 km.h!
— static unit pressure 37 kPa
— engine power 130 kW at 2200 l‘p/m'l
— maximal torque moment 710 N.m at 1480 rp/m’’
— maximal specific fuel consumption

at the rated engine output 220 gkWh'!
— number of gears (forward/backward) 32/16
— PTO shaft 540/1000 rp/m’*
— type of steering system differentially combined directional

device with hydrostatic

1. Track-type tractor PPT-130 hitched with a sowing machine BECKER

Field experiment variants

The agricultural track-type tractor PPT-130 (Fig. 1) was tested in the techno-
logy of grain maize growing on an area of 36 ha in the following variants:

— variant A: seedbed preparation and sowing were carried out with machines
based on the wheel-type tractor system,
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— variant B: seedbed preparation and sowing were carried out with machines
based on the track-type tractor system.

Within the variant B two subvariants were evaluated, observing the effect of
maize seed sowing inside the track-type tractor track (variant B1) and outside the
track-type tractor track (variant B2).

For the evaluation of the effects of the above mentioned technologies of grain
maize growing, the attention was concentrated on:

— sowing parameters (sort of seed, emergence, sowing depth, sowing-seed,
straight-line sowing),

— characteristic features of emerged plants (number of emerged plants),

— characteristic features of crop yields (number of harvested plants, number
of cobs, dimensions of cobs, biological harvest).

Measurement technique used

The effects of the track-type tractor were evaluated according to the changes
of the following soil properties:

— soil bulk density - measured with the Kopecky physical cylinders,

— soil penetration resistance - measured with the recording penetrometer,

— shear strength in soil - measured with the hand-vane tester Pilcon Edeco.

All measurements of individual quantities were repeated and statistically pro-
cessed using the Grubbs test to achieve the necessary authenticity and accuracy
of results.

RESULTS AND DISCUSSION

The effects of the track-type tractor PPT-130 on selected soil properties
and the effect of selected crop growing

According to the introduced methodology the effect of passes of the agricultu-
ral track-type tractor PPT-130 on selected physical and mechanical soil pro-
perties, mainly on grain maize growing, was observed. The following physical
and mechanical soil properties were considered:

— penetration resistance,

— soil bulk density,

— shear strength.

The indicated indices were examined in accordance with wheel traffic of the
track-type tractor PPT-130. During the measuring the track-type tractor PPT-130

— was not hitched with implements,

— was hitched with multipurpose implement suitable for seedbed preparation.

In both cases the track-type tractor PPT-130 was compared with the wheel-
-type tractor ST-180 with similar engine power and dual-wheels.
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Fig. 2 shows the soil penetration resistance after trafficking with the track-type
tractor PPT-130 and the wheel-type tractor ST-180. Fig. 2 shows the evidence
that an unloaded track-type tractor after trafficking causes lower increments of
soil penetration resistance in individual depths of the soil profile. For example,
at a depth of 0.1 m a single wheel traffic of the track-type tractor caused an
average increment of 0.7 MPa while the wheel-type tractor ST-180 with dual-
-wheel showed an increment of 1.3 MPa. Similar differences are evident from
other soil profile depths.
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2. The changes in the soil penetration resistance after wheel traffic of the track-type tractor
PPT-130 and wheel-type tractor ST-180

Generally speaking, the considered track-type tractor in comparison with the
wheel-type tractor of similar power shows half an increment of soil penetration
resistance. The effects of the track-type tractor on soil confirm the measuring
results of soil bulk density and shear strength showed in Tab. I.

Some changes occurred after the loading of the considered track-type tractor
with multipurpose implement for seedbed preparation SATURN-6. All indices of
the physical and mechanical soil properties changed (Tab. I).

The weight of an unloaded track-type tractor is distributed evenly on the whole
surface contact area. This is changed after loading the tractor with mounted or
semi-mounted implement. The operating resistance as well as the implement
weight cause the force relieving the front part of the tractor. This results in
reduced contact area and in increased pressure and in overall change of the
contact between the tracks and the soil. The result of these changes is increased
soil compaction.
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I. Changes in the soil properties as affected by wheel traffic of track-type tractor PPT-130 and
wheel-type tractor ST-180

; ; PPT-130 ST-180
Soil parameter Control
value index value index
Moisture content (%) 21.73 20.51 - 21.75 -
1.65 113.0 71 17.
Bulk density  (g.cm™) 1.46 ; : Mk
*1.72 117.8 *1.74 119.1
48.89 172.3 51.69 182.6
Shear strength (kPa) 28.30
*57.32 202.5 *59.59 210.6

* - tractor loaded with multipurpose tillage device SATURN-6

The track-type tractor was examined to show the effect of its utilization on
the technology of grain maize growing. The grain maize, sort TOMv460 was
sown in settled agrotechnical time with a pneumatic sowing machine BECKER.

The results in the Tab. II indicate that the utilization of the track-type tractor
shows the highest grain yields (variant B2).

II. Maize growth as affected by type of treatment

Variant
Parameter
A B, B,
Plants emerged per hectare 73 333 73 000 73 666
Plants harvested per hectare 72 848 71 666 72 420
Yield (tha™) 7.08 6.95 7.94

Analysis of possibilities of utilization of the track-type tractor in field works

The examined effects of the track-type tractor on soil properties and crop
yields confirm the utilization of this particular type of mobile power unit in
technological systems of plant production.

The Cooperative Farm at Salgovce where the prototype of the tractor was
tested has an area of 1 739 ha of arable land.

The crop rotation system of individual crops gives the following possibilities
of utilization of the track-type tractor PPT-130:

- primary tillage (ploughing),
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— seedbed preparation,

— sowing of cereals.

Tab. III shows the survey of time schedule of field operations using the
track-type tractor PPT-130 with hitching possibilities and exploitation parame-
ters. The table indicates that the track-type tractor PPT-130 can be used in the
given crop rotation system over the whole year in a total range of 1 184 hours.
The tractor is used mainly for seedbed preparation. This can have a positive effect
on soil condition during the vegetative period. Combined implement for tillage
of soil SATURN-6 is suitable for these purposes due to its efficiency and system
of hitching to the track-type tractor.

In the overall system of field implement hitched to the tractor PPT-130 the
most used seems to be the swing plough VP-5. This plough has the required
technical, exploitative and operational properties. The track-type tractor can be
used for sowing. Sowing of cereals is studied using the sowing machine AMA-
ZONE RP-AD 302 within the range of 120 ha. Fig. 3 shows the overall survey
of the structure of yearly utilization of the track-type tractor.

CONCLUSION

Current trends in the technical development of plant production (increasing
productivity and limitation of negative effects of machines on soil) show good
prospects in using efficient track-type tractors within the system of mobile power
units. The track-type tractor PPT-130 showed good tractive properties and posi-
tive effect on soil during experimental field measurings. The main utilization of
this type of tractor can be seen in primary tillage (ploughing) up to 675 hours on
a yearly basis and in seedbed preparation using the combined implement - more
than 300 hours per year.

5(10.1%) 1(5.1%)

4 (26.0%)

2 (51.9%)

3 (6.8%)

3. Structure of the time utilization of the track-type tractor during a year
1 - deep ploughing, 2 - ploughing, 3 - disking, 4 - seedbed preparation, 5 - sowing
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III. Time shedule of field operations provided by crawler tractor PPT 130

Crop, Area ' Crawler Effective Hours of Field Total Fuel '
seeded Field operation share | Implement Month capac-I}y use per days hours consumption
(%) (ha.h™) day of use (L.ha™)
Winter wheat | ploughing 32 VP-§ VIIL 1.0 10.5 15 160 23.1
502 ha seedbed preparation 72 SATURN-6 X. 3.0 12 10 120 5.9
Winter rape | disking 100 BDT-7 VIL 5.0 10 30 8.4
ploughing 33 VP-§ VIL - VIIL 1.0 10 50 25.6
150 ha seedbed preparation 67 SATURN-6 VIIL. 3.0 10 30 6.2
Spring grain | ploughing 50 |[VP-s X. - XL 1.0 16 10 150 23.7
ciops seedbed preparation| 50 | 2-SYBR-800 XL 8.0 10 2 20 6.9
318 ha drilling 45 RP-AD 302 | IIL - IV. 1.2 12 10 120 17.3
Maize disking 50 BDT-7 VIL 5.0 10.5 3 31 1.2
ploughing 50 VP-5 X. 1.0 10 15 155 26.1
seedbed preparation | 100 2-SYBR-800 XI. 8,0 10 38 6.1
310 ha 50 SATURN-6 IV. 3.0° 10.5 52 6.6
Sugar beet disking 67 BDT-7 VIIL 5.0 10 20 9.1
ploughing 67 VP-§ VIIL - IX. 1.0 10 10 100 243
deep ploughing 32 VP-5 X. 0.8 8.5 60 31.6
seedbed preparation | 100 2-SYBR-800 XI. 8.0 6.5 18 5.8
150 ha 67 SATURN-6 Iv. 3.0 10 3 30 6.2
Total 110 1184
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Analyza moZnostf uplatnenia pasového traktora novej generacie.
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Prispevok je venovany analyze moZnosti vyuZivania padsového traktora novej
generécie PPT-130. Tento traktor bol vyvinuty v rdmci konverzného programu v Z4-
vodoch taZkého strojérstva, Turlianské strojdme Martin. Svojimi technicko-exploa-
tanymi parametrami (vfkon motora 130 kW, hmotnost 12 540 kg) je uréeny pre
Siroky okruh polnych pric. Pre hodnotenie agrotechnologickej spdsobilosti tohoto
typu traktora bol zvoleny metodicky postup, ktory pozostival predovietkym z hodno-
tenia vplyvu prejazdov na vybrané fyzikdlno-mechanické vlastnosti pddy (objemové
hmotnost pddy, penetrometricky odpor pddy, ¥mykov4 pevnost) a na efekt pestovania
vybranej plodiny - kukurice na zmo (vzchddzavost, Groda zma a p.). Hodnoteny bol
tieZ podiel siiprav na béze pasového traktora na zabezpefovani komplexu pracovnych
operéicif poas roka vo vybranom polnohospodérstvom podniku.

pisovy traktor; technicko-exploatatné parametre; fyzikdlno-mechanické vlastnosti
pody; troda

Contact Address:

Doc. Ing. Ladislav Nozdrovicky, CSc., Vysoki ¥kola polnohospodirska,
Trieda A. Hlinku 2, 949 76 Nitra, Slovenské republika

ZEMEDELSKA TECHNIKA - 1994 143



B i

Ustav zem&dé&lskych a potravina¥skych informaci Praha
vydava

ZAHRADNICKY NAUCNY SLOVNIK

Po vice neZ 70 letech vychazi v Ceské republice zahradnicky slovnik
v modernim pojeti, zahrnujici nejen ovocnafstvi. zelindfstvi, kvéti-
nafstvi, sadovnictvi, $kolkafstvi, vinafstvi, 1é¢ivé rostliny, kultivova-
né vy$3i houby a zpracovani ovoce a zeleniny, ale i pro zahradnictvi
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tabuli.

| Predpokladang cena prvaiho dilu je 295 K& (bez postovného).

Zavazné objedndvky zasilejte na adresu:

Ustav zem&d&lskych a potravinafskych informaci
Encyklopedick4 kancelaf
Slezska 7

120 56 Praha 2




PROMEROVANI{ PLUZNICH CEPEL{ TRISOURADNICOVYM
MERICIM ZARIZENIM

J. Brezina, V. Skoda
Vysokd Skola zemédélskd, Praha

Pfi zkouskéch pluZnich Eepelf se zji¥fuje hmotnostnf a plo¥ny Gbytek Eepele a ve-
likost tfecf{ plo¥ky o dno brizdy. Promé&fovanim pluZni &epele navrZenym tf{sou-
fadnicovym zafizenim pfed zkouikou a po nf lze urcit opotfebeni jako délkovy
bytek na ostif, na hrang, kterd odfez4v4 skyvu od st&€ny brizdy, a na pracovnf ploe
gepele. V &ldnku uvddime vysledky opotfebenf tf{ druhd &epelf, kterymi jsme ove-
fovali poutZitf této metody. Zpracovén{ vysledkd na poéitati umoZiiuje vyuZitf této
metody pro vE&ti{ soubory Zepeli.

pluZnf &epel; orebnf zkouika; abrazivn{ opotfebenf; opotfeben{ ndstroje v piidé

Pfi orebnfch zkoudkédch pluZnich &epelf se zjiStuje plo$nd vyméra pozemku,
na které pracuje jedna pluZnf &epel do doby svého mezntho opotieben{. Za meznf{
je povaZovéno takové opotiebenf, kdy by pii dal¥fm pouZivan{ opotfebené Eepele
doslo k opotfebovéanf dchytnych prvkid Cepele S dra, 1989). Podle metodiky
statnf zkuSebny se déle zjiStuje:

— hmotnostn{ dbytek,
— plo3ny ibytek,
— velikosti tfecich ploch o dno brézdy.

Hmotnostnf a plo3ny dbytek jsou souhmné ukazatele, ze kterych nelze urdit,
jaky je skute¢ny prib&h opotfebenf jednotlivych &dstf pluZnich Cepelf. Proto byla
navrZena a vyzkou3ena metoda proméfovan{ Cepelf s vyuZitfm tffsoutadnicového
méfictho zaffzenf.

Promé&fovat 1ze novou &epel pfed nasazenfm do provozu a po jejfm opotfebent,
nebo je moZné Cepel proméfovat i n€kolikrat v prib&hu jejtho postupného opotie-
bovédvén{.

MATERIAL A METODA

Meficf zaffzenf se skldd4 z t&chto &4stf (obr. 1) :
1-r1d4m
2 - uloZenf Cepele (tffbodové)
3 - mé&fend Cepel
4 - upeviiovacf Srouby
5 - &fselnfkovy tdchylkomér (odeftdnf po 0,1 mm, rozsah 30 mm)
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1. Schéma tffsoufadnicového méficfho
zaffzen{ — Diagram of three-coordinate
measuring device

1 - rém, 2 - uloZenf &epele (tifbodové),
3 - méfend Cepel, 4 - upeviiovac( Srouby,
5 - &fselnikovy dchylkomér; 1 - frame,
2 - placement of share (three-point), 3 -
measured share, 4 - attachment bolts, S -
dial indicator

H - oznac¢enf kolmého sméru — marking

)
xl[@o—-‘-- -6-8 \ of normal direction
a.cb X - oznalenf pffEného sméru — marking
1

of cross direction
Y - oznadenf podélného sméru — marking
of longitudinal direction

Zaf{zenf umoZiiuje promé&fovat Eepele pro pluhy, u kterych z4b&r jednoho té&-
lesa nepfekratuje 350 mm.

Metodika méieni

Pro rozmé&rovy popis &epele byla vytvofena soufadnd sff, do které je Cepel
umfst®na. PoCdtek soufadné sft€ byl zvolen mimo Cepel tak, aby obrys Cepele
nepiesdhl potdtednf (nulové) soufadné osy. Diivodem je dosaZenf kladnych hod-
not obrysu &epele. V podélném sméru (Y), jsou soufadnice odstuptiovdny po 24
mm. V pfi¢ném sm&ru (X) byla s ohledem na upeviiovacf otvory zvolena sft’ 12,
48, a ddle po 20 mm (obr. 2). Smé&r kolmy na tuto rovinu (tloustka &epele) je
ozna¢en H (obr. 1). Poloha soufadného systému je vztaZena na stfed upeviiova-
cfho otvoru, nejbliZ§tho ke 3¥pifce Cepele. Stfedu tohoto upeviiovactho otvoru
odpov{dajf zvolené hodnoty : X = 34 mm a Y = 264 mm.

Tento poZadavek je pfi mé&fenf zajiStén tak, Ze po upnutf{ mé&fené Eepele je
nastaven podélny i pf{¢ny posuv na vy3e uvedené hodnoty X, Y.

Promé&fenfm &epele se zfskajf dva soubory hodnot :

a) hodnoty, které popisujf pracovnf povrch &epele, tzn. kaZdému priselfku zvo-
lené sft& X - Y prifadfme hodnotu H, kolmou na tuto sff (obr. 2). Cepel je
uloZena na tfi podpéry, z nichZ dv€ jsou u krajnftho upeviiovactho otvoru
nejblizitho ke 3pi¢ce Cepele a tet{ je u krajntho upeviiovactho otvoru na
opacné stran& Cepele (obr. 1). Tato tfi podpérnd mifsta jsou nastavena tak, Ze
vytvéfejf zdkladnf rovinu H = 0. V3echny namé&fené hodnoty H uddvajf vySku
pifsludnych bodd nad touto rovinou;

b) hodnoty, kterymi je popsdn obrys pracovnf plochy &epele. Jednd se o primét
obrysu plochy &epele do zdkladnf roviny (H = 0). Tyto hodnoty jsou d4ny
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2. Soufadn4 sff pro mé&fenf &epele — Coordinate network for measuring of share
XB - obrys ostf{ &epele — outline of edge of share

X4 - protilehl4 hrana &epele — opposite edge of share

Yp - fezn4 hrana &epele — cutting edge of share

Yc - protilehl4 hrana &epele — opposite edge of share

prise¢iky soufadnic Y (0 - 600 mm po 24 mm) s obrysem osti{ Xp a protilehlé
hrany X4 a prise¢ifky soufadnic X (12, 48, 68 - 188 mm po 20 mm) s feznou
(brdzdovou) hranou Yp a protilehlou hranou Yc¢ (obr. 2). Tim je uréen cely
obrys Cepele.

Metodika pro zpracovédni namérenych hodnot
Metodika zpracovan{ je feSena zv143( pro kazdy soubor:
a) z proméfené pracovnf plochy Cepele lze vypoéditat:

— opotiebenf pracovnf plochy jako délkové iibytky tloustky Eepele v mé&fenych
mistech podle vztahu

Uxivi = Hxivi/ 1 - Hxivi/ 2 1)
kde: Uxivi - délkovy Gbytek tloudtky &epele v mist& daném prisetiky soufadnic X;a Y;
(mm)

Hxiyyi - tlouitka &epele v mist& daném priise&iky soufadnic X; a ¥; pro novou (/1)
a opotfebenou (/2) &epel (mm)
Xi, Yi - jednotlivé soufadnice soufadné sit€ v pfitném a podélném sméru - obr. 2
(mm)
Z jednotlivych délkovych bytkl 1ze vypocftat primé&mé hodnoty Ux, Uy
pro jednotlivé soufadnice X, ¥; a prim&mou hodnotu U pro celou pracovnf
plochu &epele;
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- rovnice pffmek popisujfcich pracovnf plochu ve tvaru

Hxi =a+b.Yi 2)

kde: Hyi - tloustky &epele na soufadnici X; pro hodnoty ¥; (mm)
a, b - parametry linedrn{ regresni funkce tloudtky &epele

Z t&chto rovnic 1ze ur€it dhly, které svirajf pfimky se zdkladnf rovinou podle
vztahu :

¥ =arctg b (&)}
kde: ¥ - Ghel, ktery svird pfimka (2) se zékladn{ rovinou ( H = 0) (°)

— thel zdb&ru Cepele, coZ je ihel, ktery svird pracovnf plocha v oblasti ostif se
zdkladnf rovinou podle vztahu :

Hj— Hy
= arct 4
o= arctg 3 — @
kde: ¢ - Ghel z4b&ru &epele (°)
X - nejvet soufadnice X, kterd se nachdzi uvnitf obrysu &epele (mm)
X; - nejbliZ3{ niZ¥{ soufadnice X, coZ pro zvolenou soufadnou sit’ znamend

J = k - 20; potom jmenovatel zlomku (4) Xi - Xj = 20 (mm)
Hj, Hx - tlou¥tky &epele v mistech danych soufadnicemi Xj, Xi (mm)

Takto 1ze ur¢it dhel ¢ pro jednotlivé soufadnice Y a z vypoctenych hodnot
stanovit primé&my ihel zdbéru Eepele.

b) z proméfeného obrysu &epele 1ze vypoditat :
- délkovy bytek na ostff pomocf vztahu

Lp = Xp/1 - Xp/2 (&)
kde: Lp - délkovy Gbytek na ostf{ Eepele (mm)
Xs/1, Xp/2 - x-ové hodnoty priise&ikd soufadnic Y s hranou ost¥{ pro novou (Xz/1)
a opotfebenou (Xa/2) &epel (mm)

a to pro ty z jednotlivych soufadnic Y, které protfnajf ostf{.

Z vypoctenych hodnot 1ze z diivodu rozdflné velikosti opotfebenf a pro
porovndn{ stanovit u lichob&Znfkovych i zobdkovych Eepelf primémy délkovy
ibytek pro oblast ¥picky nebo zobdku (Y v rozmez{ 24 aZ 168 mm), pro
pffmkovou &4st ostf (Y v rozmezf{ 192 aZ 600 mm) a prim&mou hodnotu pro

celé ostif;

- délkovy ibytek na Fezné hrané, kterd odfezdvd bok brazdy, se urfuje obdobné
jako délkovy dbytek na ostff podle vztahu
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Lp=Yp/l - Yp/2 (6)

kde: Lp - délkovy dbytek na fezné hrané& &epele (mm)
Yp/l, Yp/2 - y-ové hodnoty priselikd soufadnic X s feznou hranou pro novou
(Yp/1) a opotfebnou (Yp/2) &epel (mm)

a to pro ty z jednotlivych soufadnic X, které protfnajf feznou hranu. Z vypocte-
nych hodnot 1ze stanovit prfimé&my délkovy udbytek na fezné hrané;

— plochu &epele, kterd se s malou nepfesnost{ stanovuje jako plocha primétu
obrysu Cepele do zdkladnf roviny. U zobdkovych Cepelf se navic vypolftava
plocha zobdku, kterd ovliviiuje zahlubovac{ schopnost této Eepele.

Vypolty rozdfld (ibytkll) mezi novymi a opotfebenymi Cepelemi v uvedenych
vzorcich se provadéjf jen tehdy, jsou-li ob& hodnoty nenulové.

Praktické provedeni zkousek

Tento zplisob promé&fovan{ Cepelf byl pouZit pfi porovndvacich orebnich
zkouskdch téchto Eepelf (Bfezina, Voltr, 1992):

— lichobé&Znfkov4 &epel z oceli 13 340, vyrobce Vitkovické Zelezdmy (Cepele
1111 a 1113),

— zobdkov4 Cepel z vysokopevnostnf oceli, vfrobce Metaz Tynec nad S4zavou
(%epel 2111),

— zobédkov4 epel z tvarné litiny, vyrobce CKD Praha (Sepel 3113).

Zkousky byly provedeny jako porovndvacf na podzim 1992 na pozemcich ZD
Velké Piflepy ve stfedisku Tursko, okres Praha-zdpad. Na pluh byla nasazena
sada Cepelf, které zoraly stejnou plochu za stejnych podminek. Spodnf &4st orané
vrstvy viak byla pfi zkouSkdch suchd, a proto u n€kterych zkou3engch Cepelf
do3lo k jejich poSkozenf (deformace ohybem, vylomen{ &4sti ostff, ztrdta Eepele).

Vlastnf proméfovéan{ Cepelf bylo provddéno na navrZzeném tf{souifadnicovém
mé&ficim zaffzenf v laboratofi technické fakulty. Nejprve byly nové Cepele pro-
méfeny pfed provedenfm zkou3ek a po jejich ukon&enf byly proméfeny znovu.

Namé&fené hodnoty byly zapisovany do dvou tabulek (pro kaZdou &epel zv145t).
Tabulky byly oznafovény Etyfmfstnym &fslem Cepele, kde prvnf &fslice ve &tyf-
mfstném &fsle Eepele oznatovala druh &epele (v§robce). Cislice 1 (/1) ozna&ovala
¢epel novou a &fslice 2 (/2) Cepel opotfebovanou.

Do tabulky byly zaznamendvédny hodnoty zfskané proméfenfm pracovn{ plo-
chy &epele (obr. 2), tj. hodnoty H pro jednotlivé priiseCfky sft€ X - Y, a hodnoty
zfskané promé&fenfm obrysu epele, tj. hodnoty X4, X3, Yc, Ybp.

Vzhledem k uvaZovanému budoucfmu zpracovéan{ vétSfho souboru Cepelf bylo
zvoleno zpracovén{ vysledkd na po&ftati. Pro zpracovéan{ namé&fenych hodnot byl
vzhledem k charakteru vstupd a vystupd (tabulky) jako nejvyhodné&j$f zvolen
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tabulkovy procesor (QUATTRO PRO, verze 3.01). Zpracovén{ bylo provedeno
na pocftaci tffdy PC 386SX (v pffpadé nutnosti je moZné pouZit i standardn{
pocftal PC AT - préce tabulkového procesoru se v3ak podstatné snfZf).

Hodnoty z tabulek zfskanych pii prom&fovanf byly zaddny do shodnych tabu-
lek (vCemé& oznaCenf) vytvofenych v tabulkovém procesoru. Hodnoty je v3ak
moZné zaddvat pffmo do pocftaCe jiZ pfi promé&fovéanf Cepelf - s vyhodou lze
pfitom vyuZit polftae typu Laptop. Vztahy zfskané na zdkladé¢ metodiky pro
zpracovén{ naméfenych hodnot byly zaddny do jednotlivych bun&k dal3ich vytv4-
fenych tabulek (vystupnich), a to vZdy s vazbou na tabulky vstupnf (namé&fené
hodnoty). Pokud majf byt vztahy shodné pro vice bunék, je moZné je snadno
zkopfrovat. Tabulkovy procesor vypocte hodnotu bufiky vytvédfené tabulky podle
zadaného vztahu a hodnot bun¢k ve vstupnich tabulkdch. Takto jsou vypocteny
hodnoty v8ech bunék v tabulce. Tfmto zplsobem byly vytvofeny tabulky a vy-
sledky pro jednotlivé body metodiky pro zpracovanf namé&fenych hodnot. Vstupn{
i vystupnf tabulky byly graficky upraveny tak, aby mohly byt z4roveri s vystu-
pem vytidtény. Na zédkladé vypoctenych hodnot v jednotlivych tabulkdch lze
vytvéfet libovolné grafy.

Zatfm byl popsidn postup vypo&tu pro prvnf &epel. Zpracovdn{ naméfenych
hodnot pro dal¥f &epele probfhd obdobné - vytvoiené tabulky pro prvnf &epel se
v pocftati pfejmenujf (Efslo daldf Eepele), globdln& se zm&nf vazba na vstupnf
tabulku pifslunou k dal¥f Cepeli, ¢fmZ dojde ke zmén& vazby na tuto novou
tabulku ve v3ech vztazfch a vystupnf tabulky se uloZ{ pod novymi jmény. Ta-
bulkovy procesor automaticky pfepocte hodnoty bun&k ve vystupnich tabulkidch
pro dal¥f epel s ohledem na zm&n&né tabulky vstupnf a zdroveil také prekreslf
grafy vdzané na tyto vystupnf tabulky. Tfmto zplisobem lze zpracovat relativné
rychle zna¢né mnoZstvf proméfenych &epelf.

VYSLEDKY A DISKUSE

Vysledky zkouSek nepoSkozenych Cepelf, zfskané na zdkladé vytahu z vystup-
nich tabulek pro jednotlivé Cepele, jsou uvedeny v tab. I a na obr. 3 a 4.

Popsand metoda promé&fovan{ Cepelf poskytuje pfi zkouSkdch Cepell podrob-
n&j3f ddaje o prib&hu jejich opotfebenf neZ dosud pouZfvané metody. Doklddajf
to obr. 3 a 4, na kterych je vidét, jak lze prudky nériist opotiebenf u 3picky
Cepele, k némuZ dochdzf u lichob&Znikovych &epelf (Cepele 1111 a 1113), snfZit
zesflenfm Cepele v oblasti $pi¢ky pomocf zobdku (zobdkové Cepele 2111 a 3113).

Vysledky délkového zmenSenf obrysu Eepele nejsou pifli§ ovlivnény deforma-
cemi Cepele, pokud tyto deformace nepfestoupf asi 10 mm. Pfi zji¥fovénf velikosti
ibytkd tloudtky &epele na pracovnf plole je nutné zkontrolovat, zda nedoslo
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3. Porovnénf opotfebenf osti{ a fezné hrany &epele — Comparison of wear of edge and cutting
edge of share

a - typ Cepelf (type of shares) 2111; 1113

b - typ &epelf (type of shares) 3113; 1111

Lp - opotiebenf ostif — wear of cutting edge

Lp - opotiebenf fezné hrany — wear of edge

k trvalé deformaci Cepele. V tomto pifpadé vychdzejf dbytky pffli§ velké
a v né&kterych &4stech pracovnf plochy Cepele i zdpommé. Potom nelze urcit
tibytky tloustky vlivem opotiebenf pracovnf plochy &epele. Zjist¥né ibytky viak
l1ze pouZit k urenf &4stf pracovn{ plochy Cepele, které jsou trvale deformovény,
a k popisu velikosti této deformace.
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4. Porovnénf prim&mych hodnot dbytkd na pracovnich plochdch &epelf — Comparison of ave-
rage values of losses of pulley faces of shares

a - typ C&epelf (type of shares) 2111; 1113

b - typ &epelf (type of shares) 3113; 1111
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1. Opotiebenf zkousenych Eepelf — Wear of tested shares

Cislo &epele' 1113 2111 1111 3113
2 hnédozemnf ¢emozemnf
Typaidmkpioy hlinité® jflovitohlinits®
Plocha zorané 1 &epelf® (ha) 2,3 5,0
m‘:)‘é"vpm‘)’“‘ plochy 0,75 0,70 3,19 0,65
Délkov-g Gbytek !piékas 244 17,2 36,0 17,2
na ostif pHmkov4 &4st® 8,3 9,6 30,8 10,6
(priméc) Ly (om) [~ 15 Eepel®® 10,7 11,1 32,1 12,3
11
Délkog) l;‘byt(:‘l;:; fezné hrané 12,9 8.7 12.4 6.1
(Pl im ‘D

'number of share, “type and kind of soil, luvisol loam, “chernozem clay loam, ®area ploughed
with share, Swear of pulley face (average), 7length loss on edge, atip, Sline part, O%hole share,
11lcnght loss on cutting edge

ZAVER

Metodou promé&fovén{ pluZnich Cepelf tifsoufadnicovym méficim zaf{zenfm se
podrobné popiSe pracovn{ plocha a obrys ¢epele. Tyto idaje 1ze vyuZft pfedevifm
pro sledovédnf priib&éhu opotfebenf v jednotlivych mistech epele. K nejvétiimu
a pro Zivotnost ¢epele rozhodujfcfmu opotfebenf doch4zf na ostf{. Na fezné hrang,
kterd odfezdv4 skyvu od st€ny brézdy, dochdz{ k opotfebenf, které se bliZ{ opotfe-
benf ostff a sm&rem ke Ipice se zvySuje. Opotfebenf pracovn{ plochy bylo zji3té-
no ve velkém rozmezf, od né€kolika desetin milimetru aZ do péti milimetrd
v oblasti 3picky.

Uvedend metoda umoZiiuje vyhodnotit, jak se projevf dprava tvaru &epele na
priibéhu opotfebenf, a posoudit, jak zvétSenf tloudtky Cepele v oblasti ¥pitky
zmen3f délkové bytky. Pracovnf plochu &epele 1ze popsat také uréenfm rovnic
pffmek a hlu z4dbéru Cepele z namé&fenych hodnot popisujicich tuto plochu.

VyuZitfm uvedené metody pfi zkouské4ch pluZnich &epelf 1ze zfskat informace,
které mohou slouZit jako doporucenf pro vyrobce (pro jaké podminky jsou jeho
Cepele urfeny) i prodejce a uZivatele (ktery typ cepele je nejvyhodn&jsf pro urcité
plidnf a vlhkostn{ podminky).

Provedenymi zkouskami byla ovéfena vhodnost tf{soufadnicového méfictho
zaiffzen{ pro zkouSky opotiebenf pluZnich epelf. Pro zhodnocenf riiznych druhd
Cepelf bude nutné provést rozs4hlej$f zkoudky v riizngch pidnfch podminké4ch.
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In practical tests of plough shares, weight and area loss of tested share in rela-
tionship to treated soil area. These summary data do not show actual wear of indivi-
dual parts of plough share which is not uniform. The study describes a proposed
three-coordinate measuring device equipped by dial indicator. Two sets of values
were obtained by measuring of the share. The first set describes the outline of the
share and the drop of share on the cutting edge and on the furrow edge is determined
from the difference before and after the test. The second set of values presents the
shape of pulley face of share. Characteristic of pulley face (angle of engagement,
gradients of lines) can be determined from these values and from two measurements
(prior and after the test) the wear on pulley face of the share.

The use of three-coordinate measuring device was tested in the tests of three kinds
of shares which differed by their shape and material as well. This was the case of
trapezoid share and two kinds of beak-shaped shares. Results of tests show how
strengthening of beak-shaped shares in the area of the tip decreases the loss compared
with trapezoid share which has not strengthened tip. Results of measuring the shares
were processed on the personal computer PC 386 SX and tabular processor QUATTRO
PRO (version 3.01) has been used for processing.

The method presented here and the device for measuring of plough shares are
suitable for assessment of the effect of shape and material adjustments of shares of
the pattern of their wear.

plough share; tillage test; abrasive wear; wear of tool in soil
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INFORMACE

CELKOVA EFEKTIVNOST UZITf BIOLOGICKY ODBOURATELNYCH
KAPALIN V HYDRAULICKYCH SYSTEMECH

Néhrada ropnych produkt ve sféfe provozu technickych objektll jingmi materidly
je v soutasné dob& motivovéna pfedeviim snahou ziskat materiély s lep§imi ekolo-
gickymi vlastnostmi a v neposledni ¥ad® dét Sanci zem&d&lstvi (které je hlavnim
producentem alternativnich materidhi) vyuZit pfi stdvajici nadprodukci potravin ales-
poii &4st pidniho fondu pro nepotravinéiské G&ely. Pfitom je samozfejmé, Ze celkova
efektivnost produkce a uZiti ndhradnich materidld musi byt na pfijatelné Grovni.

Pfi poutiti biologicky odbouratelnych kapalin (BOK) v hydraulickych soustavéch
stroji lze pfi komplexnim pohledu ofekévat (Havli&ek et al, 1989; Energie,
1985):

a) rozdilné pofizovaci néklady hydraulickych kapalin,

b) zmé&nu Zivotnosti kapalin (porovnéni BOK s dosud pouZivangmi minerdlnimi
oleji - ROP),

¢) moZné rozdily v Zivotnosti prvkl hydraulickych systémi,

d) rozdily ve stupni poSkozovéini Zivotnitho a pracovniho prostfedi (pida, voda,
potravinovy fetézec),

e) pfi pouZiti BOK moZnost nepotravinifského vyuZiti zem&d&lského pidniho
fondu se v¥emi doprovodnymi jevy (uchovéni rézu krajiny v obdobi nadprodukce
potravin, pracovni pfileZitosti aj.).

Je zfejmé, Ze pfes nesporny vyznam poslednich dvou faktorl (ad d a e) je pravé
u nich velmi obtiZné kvantifikovat ekonomicky pfinos a porovnat jej i s moZnymi
pfipadnymi ztrdtami vlivem prvnich tf{ faktord. Vyznam co nejpfesn&j¥i kvantifikace
ekonomického pfinosu prvnich tfi faktoril tim jen naristé - ziskany pfesny konkrétni
lidaj se musf subjektivn& porovnat s ekonomicky nedefinovatelnymi pfinosy posled-
nich dvou faktorli. Teoretické a metodické zpracovéni problému je obsahem této
préce, kter4 je souasn& pfipravou na realizaci potfebnych experimentl (Zewdie,
1992). Pro svoji aktudlnost by mé&la poslouZit i vyrobni a provozni sféfe, kde je
v soutasné dob¥ efektivnost uZiti BOK hodnocena nekomplexnég.

TEORETICKA PODSTATA STANOVEN{ EFEKTIVNOSTI UZITI
RUZNYCH VARIANT TECHNICKYCH OBJEKTU

Posuzuje-li se efektivnost riizngch variant konstrukéniho nebo v§robniho prove-
deni, riznych materidlovych aj. variant technického objektu, je nezbytné respektovat
vy§znamnou skutenost - pouZiti tohoto variantniho feSeni vyvoldva zmény dvou zi-
kladnich skupin parametri uvaZovaného objektu: '
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a) parametrll, jejichZz zmé&na mé vyznamny ekonomicky projev, takZe z tohoto
pohledu je vyhodn&j¥i varianta s niZ3i sumou vyrobnich a provoznich nékladid za
technicky Zivot objektu pfipadajicich na jednotku produkce (poZadované &innosti -
doby provozu ¢),

b) parametri, jejichz zmé&nu lze ekonomicky ohodnotit bud’ velmi obtiZné&, jen
v n&kterych smérech, nebo ji ekonomicky ohodnotit s dostatednou pfesnosti nelze
viibec (aniZ by pfitom vznikaly pochyby o prosp&¥nosti dané varianty).

V odborné literatufe bylo jiZ mnohokrét zdivodnéno (Hav1i& ek etal., 1989),
Ze integrilnim ukazatelem efektivnosti uZiti technického objektu je suma pofizova-
cich (vyrobnich) a provoznich nédkladi pfipadajicich po vy&erpéni technického Zivota
objektu na jednotku jeho doby provozu - objemu vykonané préce ¢ (resp. produkce
nebo rozsahu poZadované &innosti); jednd se o tzv. prim&mé jednotkové niklady
(K&w™), kde w je symbol pro obecnou jednotku objemu vykonané préce - doby
provozu (konkrétn& ujeté kilometry, tuny zpracovaného materidlu, poget jednicovych
vyrobkil, poet litri spotfebovaného paliva aj.). Jsou-li zmény technického stavu
objektu hodnoceny posuzovénim zmén vybraného diagnostického signdlu S, je jak
ukazatel efektivnosti uZiti objektu, tak ukazatel optimélniho okamZiku obnovy
objektu (jedn4 se o tentyZ ukazatel) uréen takovou diskrétni hodnotou S, zmin&€ného
signédlu, pfi niZ je pomér sumy nékladd na pofizeni a provoz k sumé& viech dob
provozu zékladniho souboru zkoumangch technickych objektli minimélni. U nékladd
na provoz se pfitom pfedpoklddd, Ze s narlistajicim objemem vykonané price (tj.
s nariistajici dobou provozu) v diisledku piisobeni mechanizmid poruch nariistaji. Jest-
lize se vysledek ve form& prim&émych jednotkovych ndkladi na obnovu a provoz
objektu s dostatetnou pfesnosti ztotoZni s obdobnou hodnotou vyb&rového souboru
n prvki, pak pro zvoleny diagnosticky signél S plati

n n
Y. Noi+ Y, Npi(S)
i=1 i=1
us) = = (1]
.45
i=1
kde: u(S) - stfednf hodnota prim&mych jednotkovych ndkladd na obnovu a provoz pfi
dosaZenf technického stavu §
n - rozsah vyb&€rového souboru zkoumanych objekth

Noi - néklady na obnovu i-tého prvku

Npi{(S) - ndklady na provoz i-t€ho prvku od poldtku do dosaZeni stavu S nebo do
nezbytného vyfazeni z provozu pfed dosaZenim stavu §

ti(S) - doba provozu i-tého prvku od polétku do stavu S nebo fyzicky Zivot i-t€ho
prvku, kter§ stavu § nedoZil

ProtoZe kaZdé diskrétni hodnot¥ S; diagnostického signélu pfishueji u konkrétnich
prvkil variabilnf doby provozu #(S;), z nich% lze vypoitat stfedni hodnotu #(S;) a po

156 ZEMEDELSKA TECHNIKA - 1994



statistickém zpracovéni (obr. 1) stanovit funkci #S), lze vztah (1) transformovat do
obecné podoby tG¢elové funkce obnovy

No+Ny{® No+ | vy(x)dx
ul) = ——=— + - L’ 2]

kde: u(t) - stfednf hodnota prim&mych jednotkov§ch nédkladi na obnovu a provoz pfi
dosaZenf technického stavu S, resp. 1(S) = 7 (K&w™)
No - stfedni ndklady na obnovu (K&)
%(S) =1 - stfednf{ doba provozu prvkd do stavu S (w)
Np(t) - stfednf kumulativni ndklady na provoz do stavu S, resp. 1(S) = t (K&)
vp(1) - stfednf okamZité ndklady na provoz do stavu S, resp. #(S) =t (Ké.w’l)

Proto¥e jednotkové néklady obnovy uo(f) = No.r ! jsou trvale klesajici funkci stfed-
ni doby provozu a jednotkové néklady na provoz jsou funkci rostouci, mé soudtové
funkce u(f) lokélnf minimum u(7,), jeho¥ Gse¥ka i pofadnice (obr. 2) zévisejf na
poloZkéch tvoficich funkci (1) resp. (2) a jejich ziskéni je cilem celého optimaliza&ni-
ho fe¥eni, kde: tise¥ka 7, definuje stfedni technicky Zivot technického objektu a po-
fadnice u(?,) je integrilnfm ukazatelem efektivnosti jeho provozu.

\‘ u(fw) g
\ ull ()]
ts) t(S»>w)

T /—’
tsy

S = S 3k A - i,

1. Z4vislost stfednf doby provozu na 2. Princip stanovenf normativu doby provozu pro
diagnostickém signélu F obnovu olejové néplné

OBECNA METODIKA RESENI UKOLU

Jestlize se vztah (1) resp. (2) analyzuje z hlediska prvotniho cile této price, lze
dojit k n€kolika zav&riim, které urtuji zdkladni kroky celého pracovniho postupu:

1. Jak pro pouZitou hydraulickou kapalinu (BOK nebo ROP), tak pro ovlivnéné
(zkoumané) prvky hydraulickych systémi je nezbytné vybrat nejvhodn&;j¥i diagnos-
tické signély pro obnovu, tj. signély, jejichZ pouZiti pfinese nejvy3si ekonomicky
efekt (nejniZ3i prim&mé jednotkové néklady na obnovu a provoz). Prakticky to zna-
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mend, Ze je nezbytné vykonat paralelni experimenty s v&Sim potem nad&jnych diag-
nostickych signdlli jak pro hodnoceni stavu kapaliny v kaZdé konkrétni hydraulické
soustav®, tak umoZiujicich optimalizovat obnovu dané hydraulické soustavy - defi-
novat takové vstupujici parametry, jejichZ uplatnén{ pfin43f nejniZ{ velikost poradni-
ce u(t,) souttové funkce u(t). Jedn4 se tedy o dv& paralelni optimaliza¥ni tlohy.

2. Podstatou optimalizace obnovy pouZité hydraulické kapaliny je pro konkrétni
hydraulickou soustavu stanoveni nejvhodné&jSiho diagnostického signélu (symbol Q)
a jeho normativu, tj. takové optimélni hodnoty Q, tohoto signilu, kterd pfin4si nej-
vys¥i efekt pro danou kapalinu i danou hydraulickou soustavu. Néklady na obnovu
No dané kapaliny jsou tvofeny sumou viech poloZek souvisejicich s vymé&nou népln&
kapaliny (jeji pofizovaci cena, cena v3ech dal¥ich souvisejicich materidll, pracovni,
reZijni, dopravni aj. niklady s vymé&nou souvisejici). Diskrétni hodnoty nékladii na
provoz Np(Qi), resp. Np[t(Q)] = Np(1), pHisludejici diskrétni hodnot® Q; pouZitého
signdlu jsou v daném pfipad€ vyvoliny dopadem velifiny Q; na velikost pofadnice
u(t,) soudtové funkce v optimélnim okam¥iku 7, obnovy zkoumané hydraulické sou-
stavy. Vysledkem Fefeni pro danou hydraulickou soustavu, jeji definované provozni
podminky, druh pouZité hydraulické kapaliny a pouZity diagnosticky signél je stano-
veni:

a) optimélni - normativni hodnoty Q, pouZitého signélu,

b) nékladového dopadu uplaténgch veli¢in na hospoddmost provozu hydraulické
soustavy.

3. Paralelng probihajici experimenty umoZni optimalizovat obnovu dané hydrau-
lické soustavy; promé&nlivymi parametry jsou:

a) provozni podminky soustavy,

b) druh diagnostického signélu S pro hodnoceni jejiho stavu,

¢) druh hydraulické kapaliny.

Néklady obnovy No soustavy jsou tvofeny diferenci pofizovaci a zistatkové ceny,
néklady na provoz Np(S) resp. Np[1(S)] = Ne(t) jsou pro definované vstupni parametry
funkci objemu vykonané price (doby provozu t,) resp. pouZitého diagnostického
signdlu. Jsou vyvolény intenzitou nariistini mechanizmi poruch a jejich vlivem napf.
na G&innost soustavy, Zivot tvoficich prvkd, intenzitu poruch aj. Vysledkem FeSenf je
analogicky k bodu 2:

a) stanoven{ optiméln{ hodnoty S, diagnostického signélu pro obnovu dané hydrau-
lické soustavy,

b) stanoven{ velifiny komplexniho ukazatele efektivnosti provozu uvaZované sou-
stavy pro zadané vstupni parametry.

ZAVER

Re¥eni celého tikolu pro v¥echny druhy v§znamnych hydraulickych soustav, jejich

typické provozni podminky, pro existujici druhy hydraulickych kapalin a pro vy-
znamné, nad&né diagnostické signily vyZaduje realizaci rozsdhlych experimenti,
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resp. provoznich sledovéni. Pfinosem bude zisk podkladii, které syntetizuji Gdaje
o cenéch a vyrobnich nékladech s Gdaji o Zivotnosti hydraulickych kapalin i celych
hydraulickych soustav a umoZn{ objektivné posoudit efektivnost uZiti BOK v riznych
konkrétnich pfipadech.
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Sedmnicty Svétovy kongres Spolecnosti pro v&dy a uméni

Praha se stane ve dnech 26. aZ 29. &ervna 1994 jiZ podruhé d&jistém Své&tového
kongresu Spole&nosti pro védy a uméni. V pofadi sedmnéacty kongres je pofidin ve
spolupraci s Radou Seskych v&deckych spoleinosti a pod z4titou prezidenta Ceské
republiky Vaclava Havla. Patronaci nad kongresem pfevzala Akademie v&d Ceské
republiky, Ceské vysoké ukeni technické v Praze, Univerzita Karlova v Praze, Masa-
rykova univerzita v Bmé& a Univerzita Palackého v Olomouci. Mottem kongresu je
prisp&vek Cechil a Slovéki ke svétové kultute.

Kongres je rozd&len do 32 sekci: historie; muzikologie a hudebni historie; uméni,
historie uméni; literdrni historie a kritika; literatura; lingvistika, literdrni v&da,
informa&ni v&da; judaica; ndboZenstvi; filozofie, estetika, etika; mezindrodni
vztahy; stat, prdvo a politika; ekonomie, ekonometrie, management; vé&dni
politika; psychologie, sociologie; antropologie; socidlni &innost; etnografie;
historie v&dy; vychova a vzdé&lavéni; medicina a zdravotnictvi; astronomie; mate-
matika, fyzika; chemie; geologie; biologie, fyziologie, genetika; farmakologie; eko-
logie; zem&dé&lstvi a potravinafstvi; lesnictvi; technika; doprava. Pfisp&vky budou
zamé&feny na historicky vyvoj, soufasny stav i perspektivy jednotlivych obori
z pohledu Cechil a Slovéki Zijicich v zahrani&i i odbornikil domécich — z vysokych
gkol, védeckych a vyzkumnych istavi a istfednich organd. Jednacimi jazyky budou
angli&tina, &eltina a slovenstina.

Slavnostni zahdjeni kongresu se uskutedni v Dvofdkové sini Rudolfina, pracovni
jednéni v aredlu CVUT v Praze-Dejvicich. Kongres je doprovézen fadou spoleten-
skych a kultumich akci. Je pofddén v tydnu, ktery pfedchazi Viesokolskému sletu
v Praze.

Soutasti kongresu bude Konference lesnické sekce, kterou pofdadd Nérodni lesnicky
komitét pod zastitou Spole&nosti pro v&dy a uméni se sidlem ve Washingtonu, Rady
védeckych spoletnosti v Praze, Odvétvi lesniho hospodéfstvi Ministerstva zemé&d&l-
stvi Ceské republiky a Sekce ochrany pfirody a krajiny Ministerstva Zivotniho
prostfedi Ceské republiky.

Jednaci &4st konference se uskutetni v pond&li 27. &ervna na Strojni fakulté CVUT
v Praze-Dejvicich. Na jednéni navdZe dvoudenni exkurze (28. a 29. &ervna) do
Vodéradskych bugin, Zd’drskych vrchil, Skolniho lesniho podniku (Masarykilv les)
a arboreta Vysoké Skoly zem&d&lské v Bmé.

BliZ¥i informace ziskste na téchto adresich:

o Svétovém kongresu Spolecnosti pro védy a uméni:

Rada védeckych spoletnosti Ceské republiky, Nérodni 3, 111 42 Praha 1,
tel. 242 405 30, 242 203 84, fax 242 405 31, 242 209 44

o Konferenci lesnické sekce:
Sekretaridt Narodniho lesnického komitétu (ing. B. Ving),
Zaboviesk4 210, 156 00 Praha 5, tel. 798 33 96 nebo 286 22 07, fax 231 28 36
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