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Abstract: The problem of the optimization of working
regimes of agricultural aggregates remains one of current,
even if their approach began with over a half of century
ago or even earlier. The reasons for the problem remains
in the study are several: difficulty of verifying
experimentally the optimality of solutions, the existence of
some solutions with certain errors in the specialty
literature of reference, the complexity of mathematical
models on which is solve the problems of optimality and
which introduce new parameters, necessary for obtaining
of some functions goal which would have optimal points in
the strict sense of local extremum, parameters which
however are not usual and are difficult to determine by
measurements.

This article starts from a known method from the
literature of the '70, corrects the solution and modifies
slightly the mathematical model in order to make its
calibration on a specific case so that the final results —
the coordinates of the optimal point - to be obtained
numerically and compared with data from the
literature.

Keywords: combine harvesters, energetics, feedingstuffs,
optimization, towed

INTRODUCTION

By the name “optimizing the energetic of trailed forage
harvester combines” (but, generally, and of many other
machines), is meant the activity of construction of a
mathematical model able to provide an optimal point in the
area of process control of working parameters of the
aggregate. The most complete model of the working
process for such a process can be built within the
Systems Theory for example, according to [4] and [1].

The construction of a complete model within the theory
of dynamical systems would suppose also writing the
equations of motion of the aggregate, considering the
transient stages of movement, construction of interpolation
curves which would approximate the traction
characteristics of the tractor, etc. All this would mean a too
much complex construction for the beginning. For this
reason we preferred to use a reduced model, which starts
directly from the consumed energies for the combine
traction and for operating at the PTO.

The list of model parameters is given in Table 1

The list of mathematical model parameters used at t
Lista parametrilor modelului matematic folosit la o

he optimization of energetic of the aggregate tract
ptimizarea energeticii agregatului tractor-combina

Rezumat: Problema optimizarii regimurilor de lucru ale
agregatelor agricole rdméane una de actualitate , chiar
dacd abordarea acestora a Tnceput cu peste jumdtate
de veac in urma sau chiar mai Tnainte. Cauzele pentru
care problema rdmane 1in studiu sunt mai multe:
dificultatea de a verifica experimental optimalitatea
solutiilor, existenfa unor solufii cu anumite erori n
literatura de specialitate de referinfd, complexitatea
modelelor matematice pe care se rezolvd problemele
de optimalitate si care introduc parametri noi, necesari
pentru obfinerea unor functii scop care s& aibe puncte
optimale Tn sensul strict de extremum local, care
parametri insd nu sunt uzuali si sunt greu de determinat
prin masurari.

Acest articol pleacd de la o metodd cunoscutd din
literatura de specialitate a anilor 70, corecteaza solutia si
modificd usor modelul matematic pentru a putea face
calibrarea acestuia pe un caz concret astfel Tncat
rezultatele finale — coordonatele punctului optimal sa fie
obtinute numeric si comparate cu date din literatura de
specialitate.

Cuvinte cheie:
tractate.

combine, energeticd, furaje, optimizare,

INTRODUCERE

Prin optimizarea energeticii combinelor tractate de
recoltat furaje (dar, in general si a multor altor utilaje), se
intelege activitatea de constructie a unui model matematic
capabil sa furnizeze wun punct optimal Tn spatiul
parametrilor de comanda ai procesului de lucru al
agregatului. Cel mai complet model al procesului de lucru
pentru un astfel de proces se poate construi Tn cadrul
Teoriei Sistemelor de exemplu, conform [4] si [1].

Constructia unui model complet in cadrul teoriei
sistemelor dinamice ar presupune si scrierea ecuatiilor de
migcare ale agregatului, considerarea etapelor de migcare
in regim tranzitiv, constructia unor curbe de interpolare
care sa aproximeze caracteristicle de tractiune ale
tractorului, etc. Toate acestea ar insemna o constructie
mult prea complexa, pentru inceput. Pentru acest motiv
am preferat sa folosim un model redus, care porneste
direct de la energile consumate pentru tractiunea
combinei gi pentru actionarea la priza de putere.

Lista parametrilor modelului este data in tabelul 1.

Table 1/ Tabelul 1
or-towed forage harvester combine /
tractat @ de recoltat furaje

,\l]\lor'/ Parameter / Parametrul notation / nota fie | M.U./U.M.

1 | Gravitational acceleration / Accelerafia gravitationald g ms”
Growth factor of specific energy for operating the active organs at harvest / 2, 1 -1

2 I 7 i - . Par Wskg™m
Coeficient de crestere a energiei specifice pentru actionarea organelor active la recoltare
Coefficient of increase of force of resistance to movement / e

3 " . . « fy sm
Coeficientul de crestere a fortei de rezistenta la deplasare
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4 Coefficient of friction at rolling of combine wheels on the ground / f )

Coeficientul de frecare la rularea rotilor combinei pe sol
5 Coefficient of correlation between no load speed and speed in work / B )

Coeficientul de legaturd intre viteza in gol si viteza in lucru
6 | Working flow / Debitul de lucru q Kgs™”
7 | Distance from the edge of parcel to road / Distanfa de la marginea parcelei la drum e m
8 Specific energy for operating the active organs at harvest / P1r Wskg™"

Energia specifica pentru actionarea organelor active la recoltare ;

o _ o (M+m)g| "M

9 Specific weight _o_f the comb!ne_on the_ working width / Os =

Greutatea specificd a combinei pe l&fimea de lucru B
10 | Working width of combine / Latimea de lucru a combinei B m
11 | Plot width / Lafimea parcelei C m
12 | Plot length / Lungimea parcelei L m
13 | Traveled path length for repair the errors / Lungimea traseului parcurs pentru repararea gresurilor Ls m
14 | Length of a return / Lungimea unei intoarceri I m
15 | Mass of combine / Masa combinei M kg
16 | Mass of equipment El / Masa echipamentului El m kg
17 | Specific production of unit surface / Productia specifica unitatii de suprafata P Kgm~™
18 | Power consumption at PTO in no load / Puterea consumatd la priza in gol Pog W
19 | Effective power consumption at PTO in no load / Puterea efectivd consumatd la priz& in gol Ppger W
20 | Power output at PTO / Puterea furnizatd la priza de putere Py W
21 | Effective power delivered at PTO / Puterea efectiva furnizatd la priza de putere Ppet W
22 | Effective power to tow the combine / Puterea efectiva pentru tractarea combinei Pet W
23 | Power required to tow the combine / Puterea necesard pentru tractarea combinei Pt W
2 Effective total power to operate the combine during the work / p W

- Ll . LI . Tef

Puterea totald efectiva pentru actionarea combinei in timpul lucrului
25 | Turning radius / Raza de intoarcere R m
26 | Working time in no load / Timpul de lucru in gol tg S
27 | Working time in harvesting / Timpul de lucru Tn recoltare tr s
28 | Working speed (in harvesting or in load)/ Viteza de lucru (in recoltare sau sarcin&) Ve m/s
29 | Speed in no load (returns) / Viteza in gol (intoarceri) Vq m/s

MATERIAL AND METHOD

To try to get to the energetic optimization of the
aggregate consisting of tractor and towed combine forage
harvester, we will follow a path similar to that of [7], [2]
and [9], where such a calculation is made for self-
propelled combines. The method used in [7], [2], [9] is
simple, consisting in the following steps:

1) Writing the balance of power of the forage harvester;

2) Obtaining the energy balance from that of power by
multiplying each power term with the appropriate working
time;

3) Replacing of time depending on the characteristics of
the plot and working speeds (effective, no load, at
returns);

4) Optimization of energetic consumption.

The authors of [7] do a simplified power balance to
solve as possible easier the energetic optimization of the
aggregate. In this chapter we will give a correct solution to
the problem from [7], generalized by two relations that
allow considering some complex working situations. Thus
we will consider the required traction power for the trailed
combine forage harvester, P, of the form:

0s Bv + o5 fy B\?’,for the work in charge (harvesting) / pentru lucrul in sarcih (recoltare

MATERIAL S| METODA

Pentru a T1ncerca sa ajungem la optimizarea
energeticii agregatului format din tractor si combina
tractata de recoltat furaje, vom urma o cale asemanatoare
cu cea din [7], [2] si [9], unde se face un astfel de calcul
pentru combine autopropulsate. Metoda folosita n [7], [2],
[9] este simpla, constand Tn urmatoarele etape:

1) Scrierea bilantului de putere al combinei de recoltat
furaje;

2) Obtinerea bilantului energetic din cel de putere prin
inmultirea fiecarui termen putere cu timpul de lucru
corespunzator;

3) Inlocuirea timpului functie de caracteristicile parcelei si
vitezele de lucru (efectiv, Tn gol, la Intoarceri);

4) Optimizarea consumului energetic.

Autorii [7] fac un bilant de putere simplificat pentru a
rezolva cat mai usor optimizarea energeticii agregatului.
Tn acest capitol se va da o solutie corecta a problemei din
[7], generalizata prin doua relatii care permit considerarea
unor situatii complexe de lucru. Astfel, noi vom considera
puterea necesara tractiunii combinei tractate de recoltat
furaje, P, de forma:

: 1)

Os vag + g va\?gfor thework in noload (at turns) / pentru lucrul in go( la Tntoarceri

and for the power required to operate to the PTO

P, =
g Ppg. pentru lucru in gol(p =0)

The second degree terms from the working speed and
from the no load speed are introduced to make possible the
appearance of an objective function which would have an
optimal point in the classical sense of local extremum in this

Pog* PLBOV + B B \?,for thework in charge (harvesting) / pentru lucru in sarcin@ recoltgre >0
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iar pentru puterea necesara actionarii la priza:

)

Termenii de gradul al doilea din viteza n lucru si
din viteza Tn gol sunt introdusi pentru a face posibila
aparitia unei functii obiectiv care sa aiba un punct
optimal Tn sens clasic de extremum local, Tn acest caz,
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case, minimizing the energy consumed. These terms
contain the square of the working speed and the square of
the no load speed, like at the machines intended for tillage,
especially plows, [5]. The authors [7] introduced the term
quadratic into the working speed v, and adding the
quadratic term into the no load speed vy is a first original
contribution of the authors.

Using the method of circular movement with returns in
the four corners of the plot, is obtained the following
formula for the length of a return:

I =R(1—T+2J+E+e
2 2

The working time in harvesting is calculated using the
formula, according to [1]

t. =
' Bv

And the working time in no load (returns and distances
covered to repair errors), according also to [6]:

_2c

ng C

In these conditions, the energy consumed by tractor on
a plot for harvesting with the forage combine, is obtained
by multiplying the powers in working (harvesting) and in no
load, with the times in working, respectively in no load,
resulting the expression:

_CL
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minimizand energia consumata. Acesti termeni contin
patratul vitezei de lucru si patratul vitezei in gol, ca si
la masinile destinate lucrarilor solului, Tn special
pluguri, [5]. Autorii [7] au introdus termenul patratic Tn
viteza de lucru v,, iar adaugarea termenului patratic n
viteza in gol v4 este o prima contributie originala a
autorilor.

Folosind metoda de deplasare circulara cu tntoarceri in
cele patru colturi ale parcelei, se obtine urmatoarea
formula pentru lungimea unei intoarceri:

©)

Timpul de lucru n recoltare se calculeaza dupa
formula, conform [1]:

4

iar timpul de lucru in gol (intoarceri si distante parcurse
pentru repararea gresurilor), tot conform [6]:

®)

Tn aceste conditii energia consumata de tractor pe
o parcela la recoltarea cu combina de furaje, se obtine
inmultind puterile in lucru (recoltare), respectiv in gol,
cu timpii Tn lucru, respectiv in gol, obtindndu-se
expresia:

CL A 2C L
E=|gs By + fvgsB\%+ P Byo+ p B%/+ Eg)B_vr-‘-@ g Byt f g égter p;( ﬂ—é j[. (6)
By noting Notand :

A= R(g+2)+e @)

and considering the linear relation between the speed in
no load and speed in working (a second original
contribution of authors):

Vg =Bv,

and also in accordance with [6], considering the restriction:

Bwp -

where we have re-wrote the speed in working v, with v, the
speedin no load being replaced with the relation (8), for simplifying
the writing. It is expressed the working width from the restriction (9)
and is introduced in the energy expression (6), then grouping
the terms and is obtained a simple expression of energy:

si considerand relatia liniara Tntre viteza Tn gol si
viteza Tn lucru (o a doua contributie originala a
autorilor):

(8)
si, de asemenea conform cu [6], considerand restrictia:
9

unde am renotat viteza in lucru v, cu v, viteza in gol fiind
inlocuita cu relatia (8), pentru simplificara scrierii. Se
exprima latimea de lucru din restrictia (9) si se introduce
n expresia energiei (6), apoi se grupeaza termenii si se
obtine o expresie simpla a energiei:

q=0

E=E(V=M+ Nv+%, (10)

for v >0, in which:

M =ggfCL+ ppCL+2gg fC

N = fygsCL+2 f,gs@B A+ pp CL,
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pentru v >0, Tn care:

C+2
gqu( ; Ls)

: 11)

(12
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_ (pPpg + gsfq)( C+21Ly)

(13)
P

For the energy (10), by derivation in relation to the Pentru energia (10), prin derivare in raport cu viteza
working speed v, is obtained by canceling the first de lucru v, se obtine, anuland prima derivata, viteza unui
derivative, the speed of a point of minimum: punct de minim:

_ |9
and the corresponding minimum energy si energia minima corespunzatoare:
RESULTS REZULTATE

The main result of the calculation is the exact Principalul rezultat al calculului este expresia exacta a
expression of the optimal speed, speed which vitezei optimale, viteza care caracterizeaza punctul de
characterizes the point of minimum of energy: minim al energiei:

_ (pPpg + gsfa)(C+2 1Ly a6
min ~
pC(fygsL+2fygfA+ pp L)

The minimum energy expression can be explicitly Expresia energiei minime se poate explicita in functie
depending on the model parameters specifying M, N and Q de parametrii modelului explicitind M, N si Q Tn (15), cu
in (15) with the help of their definitions (11), (12) and (13). ajutorul definitiilor acestora (11), (12) si (13).

The above optimization solution, as the solutions from Solutia de optimizare prezentatd mai sus, ca si solutiile

[6], [1] and [8], belong to a class of simple solutions for the din [6], [1] si [8], fac parte dintr-o categorie de solutii
optimization of working processes of agricultural simple pentru optimizarea unor procese de lucru ale
machines. masinilor agricole.

Generally it starts from the formulas containing at least In general se pleaca de la formule care contin mé&car
one quadratic term, using restrictions to achieve a goal un termen patratic, folosindu-se restrictii pentru obtinerea
function which has a classical form with the a single point unei functii scop care are o forma clasica cu un singur
of minimum, positive. When such a function does not exist punct de minimum, pozitiv. In cazul In care o asemenea
in classical models, the abovementioned authors also functie nu existd in modelele clasice, autorii susmentionati
construct functions by introducing quadratic terms in the construiesc asemenea functii introducand termen patratici

working speed or in no load speed. Tn viteza de lucru sau n viteza in gol.

These terms introduced by the authors of such optimal Acesti termeni introdusi de autorii unor astfel de solutii
solutions involve and the introduction of new physical optimale presupun si introducerea unor marimi fizice noi
quantities as coefficients of quadratic terms. sub forma coeficientilor termenilor patratici.

These coefficients must be defined by the authors and must Acesti coeficienti trebuie definiti de autori si trebuie date
give values to them in concrete cases, in order to be tested. valori ale acestora in cazuri concrete, pentru a putea fi testate.

Such values are generally obtained by the model Astfel de valori se obtin in general prin calibrarea

calibration. In the case of the model described above, the modelulului. Tn cazul modelului descris mai sus, parametrii
newly introduced parameters and which normally are not nou introdusi si care nu sunt in mod normal niste
some often used constants in the calculation, the design constante folosite des 1n calculul, proiectarea si

and operation of agricultural machines are: exploatarea masinilor agricole sunt:
the coefficient of increasing of strength of resistance to coeficientul de crestere a fortei de rezistenta la
movement fv (which, in dimensional terms, is the deplasare, f, (care, din punct de vedere dlmensmnal
inverse of a speed); este inversul unei viteze);
specific energy to drive the active bodies ps; - energia specifica pentru actionarea organelor active, ps;
growing coefficient of specific energy to drive the active - coeficient de crestere a energiei specifice pentru
organs at harvesting p2. actionarea organelor active la recoltare, p>.
The test of the formula (16), we did calibrating the Testul formulei (16), l-am facut calibrand modelul prin

model by using the experimental data from [8], obtained on folosirea datelor experimentale din [8], obtinute pe
the aggregate tractor U-650 - towed forage harvester agregatul tractor U-650 — combina tractata de recoltat
combine CTF with equipment EL. furaje CTF cu echipament EI.

Calibration was made in the terms: effective power to Calibrarea s-a facut in termenii: puterea efectiva pentru
tow the combine (5.02 kW), effective power at the PTO tractarea combinei (5,02 kW), puterea efectiva la priza de
(29.5 kW), power consumed at the PTO in no load (7.6 putere (29,5 kW), puterea consumata la priza in gol (7,6
kW), respectively the actual total power for the actuation of kW), respectiv puterea totala efectiva pentru actionarea
the combine during the work (34.52 kW). These values combinei Tn timpul lucrului (34,52 kW). Aceste valori au
were easily achieved exactly tapping the three parameters fost ugor atinse exact tatonand cei trei parametri specificati
mentioned above, and a part of the usual parameters of mai sus, precum si o parte din parametrii uzuali ai
the of the model. The list of values of all model modelului. Lista valorilor tuturor parametrilor modelulului,
parameters, and of parameters used for calibration precum si a parmetrilor folositi pentru calibrare apare n
appears in Table 2. tabelul 2.
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Table 2/ Tabelul 2
ation (second

process. Parameters with the orde r cell hatched are newly

, [8]and [5]/

aror denumire (coloana a doua) este
ordine ha surata sunt parametri nou

introdu si in model, fa ta de [1], [3] si [5]

No./ Parameter / Parametrul notation / nota fie M.U./ U.M. The calibration v_alue/
Nr. ’ Valoarea de calibrare
1 Acceleration of gravity / Acceleratia gravitationald g ms” 9.810/9,810
2 Turning radius / Raza de intoarcere R m 3.400/ 3,400
3 Distance from the access rpad to the plqt edge / Distanta de e m 0.000 / 0,000
la drumul de acces la margienea parcelei
4 Working width of the combine / Latimea de lucru a combinei B m 2.000 /2,000
5 Combine mass / Masa combinei M kg 1600.000 / 1600,000
6 Mass of El equipment / Masa echipamentului El m kg 650.000 / 650,000
7 The specific wgight of cpm_bine on the working width / 9s Nm™ 11040.000 / 11040,000
Greutatea specificd a combinei pe latimea de lucru
The coefficient of friction at rolling of combine wheels on the
8 ground / Coeficientul de frecare la rularea rofilor combinei pe f - 0.0809/0,0809
sol ’ (9], pag. 28)
The coefficient of increasing of resistance strength to
9 movement / Coeficientul de crestere a forfei de rezistenta la fy sm™ 0.005 /0,005
deplasare
Spec'if_icuenergy for _driving active bodies_in no load / Energia be Wskg™ 3277.750 / 3277,750
specificd pentru acfionarea organelor active in gol
Increasing coefficient of specific energy for driving of active
bodies in no load / Coeficient de crestere a energiei specifice p2 Ws’kg'm™ 178.600 / 178,600
pentru acfionarea organelor active in gol
Specific production / Producfia specificd P Kgm? 1.420/1,420
Maximum permissible flow / Debitul maxim admisibil q Kgs™ 5.166 / 5,166
The coefficient of correlation between speed in no load and
the working speed / Coeficientul de legéturd intre viteza in B - 1.000 /1,000
gol si viteza in lucru
Width of plot / Latimea parcelei C m 50.000 / 50,000
Length of plot / Lungimea parcelei L m 700.000 / 700,000
16 Length _of traveled path to repair the errors / Lungimea Ls m 1750.000 / 1750,000
traseului parcurs pentru repararea gregurilor
17 tliggﬁjrn:fﬁciency at traction / Randamentul de putere la n ) 0.720 /0,720
Efficiency of power transmission to the PTO / Randamentul de
18 transmis?:a a ;futerii la priza de putere o ) 0.850/0,850

For the values of parameters of model given in Table 2
obtained by calibrating the model on the case of towed
forage combine harvester CTF, arising by using the
formula (16), for the optimal speed, the value 1.78 m/s
(6.409 km/h).

This value falls well within the range of effective speed
indicated by [6], 2.4 — 7.5 km/h and is very close to the
working speed used in the experiments described in [10],
1.819 m/s (6.55 km/h).

CONCLUSIONS

The mathematical model can be easily calibrated on a
specific case of aggregate tractor - towed forage harvester
combine and, in additionj, were obtained experimental
results well framed and in the foreign literature and in
consequence the model is valid.

The solution (16) being one analytical, elementary, is
easy to observe the influence of each parameter of the
model on the optimal speed and of the minimum energy
necessary for harvesting of the plot, this last size could
also being explained according to all model parameters.

It is easy to observe on the expression (16) that the
optimal speed value decreases with increasing length of
the plot L, but increases appreciably when increase the
length traveled to repair the errors Ls, thus when the errors
are multiplying. A graphic image of dependence of these
two variables is given in Fig. 1.

Pentru valorile parametrilor modelulului date in tabelul
2, obtinute prin calibrarea modelulului pe cazul combinei
tractate de recoltat furaje, CTF, rezulta folosind formula
(16), pentru viteza optimala, valoarea 1,78 m/s (6,409
km/h).

Aceasta valoare se incadreaza bine in intervalul de
viteze eficiente indicat de [6], 2,4 — 7,5 km/h si este foarte
apropiata de viteza de lucru folosita in experientele
descrise n [10], 1,819 m/s (6,55 km/h).

CONcCLuzIl

Modelul matematic poate fi usor calibrat pe un caz
concret de agregat tractor — combina tractata de recoltat
furaje, si, Tn plus, s-au obtinut rezultate bine incadrate
experimental si in literatura de specialitate din strainatate,
in consecinta modelul este valid.

Solutia (16) fiind una analitica, elementara, este usor
de observat influenta fiecarui parametru al modelului
asupra vitezei optimale si a energiei minime necesare
recoltarii parcelei, aceasta ultima marime putand fi
explicitata si ea in functie de toti parametrii modelului.

Este usor de observat pe expresia (16) ca valoarea
vitezei optimale scade odata cu cresterea lungimii parcelei
L, dar creste apreciabil atunci cand creste lungimea
parcursa pentru repararea gresurilor, Ls, deci atunci cand
gresurile se multiplica. O imagine grafica a dependentei de
aceste doua variabile este data n fig. 1.



Vol. 37, No. 2 /2012

Vnin

o
S
e =
S
e ey e R

01

INMATEH - Agricubtural Engineering

&/
B

Fig. 1 - Variation of optimal speed depending the length of the plot L and of the length of the path traveled for repairing the errors L,
expressed as the ratio between the length of this path and the total length of the traveled path in work (harvesting) /
Variafia vitezei optimale funcfie de lungimea parcelei L si de lungimea drumului parcurs pentru repararea gresurilor Ls, exprimata ca
raport Tntre lungimea acestui drum si lungimea totala a traseului parcurs Tn lucru (recoltare)

Interesting is the optimal speed behavior in relation to
the length of traveled path to repair the errors Ls, in terms
of the range in which the optimal speed takes values, for
the case of the work without errors (Fig. 2) and for the
case in which the length of traveled path for repairing the
errors is 15% of the total length of the traveled path in
working (harvesting), Fig. 3.
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Interesant este comportamentul vitezei optimale n
raport cu lungimea traseului parcurs pentru repararea
gresurilor Ls, sub aspectul intervalului in care viteza
optimala ia valori, pentru cazul lucrului fara gresuri (Fig. 2)
si pentru cazul in care lungimea traseului parcurs pentru
repararea gresurilor este de 15 % din lungimea totala a
traseului parcurs n lucru (recoltare), fig. 3.
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Fig. 2 - The variation of the optimal speed with the length of the plot and the specific production for Ly =0/
Variafia vitezei optimale cu lungimea parcelei si producfia specificd, pentru Ls=0

Note that in the case of the path without errors, for
plots with lengths between 100 m and 1500 m,
respectively for productions contained in 1 and 4 kg/mz,
the optimal speed is between 0.1 and 0.7 m/s (0.36 and
2.52 km/h). Under the same conditions, for a journey
with errors, for which the length of the traveled path for
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Se observa ca n cazul parcursului fara gresuri, pentru
parcele cu lungimi cuprinse intre 100 m si 1500 m,
respectiv pentru productii specifice cuprinse in 1 si 4
kg/mz, viteza optimala se situeaza intre 0,1 si 0,7 m/s
(0,36 si 2,52 km/h). Tn aceleasi conditii, pentru un parcurs
cu gresuri, pentru care lungimea traseului parcurs pentru
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repairing them is 15% of the total length of the traveled
path in harvest, the optimal speed reaches values
between 1 and 3 m/s (3.6 si 10.8 m/s). This translation
of the crowd of values of the optimal speed can be seen
in fig. 2 and 3.
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repararea acestora este 15 % din lungimea totala a
traseului parcurs Tn recoltare, viteza optimala ajunge la
valori cuprinse intre 1 si 3 m/s (3,6 si 10,8 m/s). Aceasta
translatie a multimii valorilor vitezei optimale se poate
vizualiza in fig. 2 si 3.
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Fig. 3 - The variation of the optimal speed with the length of the plot and the specific production, for Ls = 15% of the length of the path in
harvesting / Variafia vitezei optimale cu lungimea parcelei si producfia specificd, pentru Ls=15 % din lungimea traseului in recoltare

Similarly can be studied dependencies of optimal
speed over all other variables, studying the
consequences on the working capacity, on the
consumption, etc.

It is also interesting to study the minimum energy
variation depending on the parameters of which depends
explicitly, for the practical purpose of minimizing the
energy consumption as much as possible.

These applications are left at the disposal of those who
will use this model. It should be pointed out that for each
aggregate to which it applies the model, should be
performed the calibration.
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In acelagi mod se pot studia dependentele vitezei
optimale fatd de toate celelalte variabile, studiindu-se
consecintele asupra capacitati de lucru, asupra
consumului, etc.

Este, de asemenea, interesant de studiat variatia
energiei minime functie de parametrii de care depinde
explicit, Tn scopul practic de a minimiza cat mai mult
consumul energetic.

Aceste aplicalii se lasa la dispozitia celor ce vor utiliza
acest model. Trebuie atrasa atentia ca pentru fiecare
agregat pentru care se aplica modelul, trebuie efectuata
calibrarea.
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