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OMPEAOENAHE HEOBXOAUMATA
MOLUHOCT HA TPAKTOPUTE U
KOMBAWHUTE 3A OBPABOTBAHETO HA
OMPEQOEJNEHA rJiowl

MeTbp AxaHAapMOB — OKTOPAHT
MHCTUTYT no arpapHa nkoHomuka — Codpmst

3a pga onpegenum HeobxogmMmara MOLLHOCT
Ha TpakTopa 3a obpaboTBaHe Ha onpegereHa
NnoLY U3XoXXaame OT CreaHnUTE 3aBUCUMOCTU:
1. TernuteneH KoedmUUMEHT Ha MOMEe3HO
OencTBue Ha TpakTopa

e
KbOeTO: #7 € TernUTEenHUAT KoedULMEeHT Ha
rnones3Ho AeNCTBuE;
Pr — TenutennaTa mouyHocT;
Pe — edbektnsHaTa mowHocT.
2. TernnteniHa MOLLHOCT Ha TpakTopa
_ RV
T 3600
kbaeto: F1 e Ternutennata cuna Ha TpakTopa,
N;
V — paboTHaTta ckopocT, km/h.
3. KoedmumeHT Ha  wu3non3eaHe Ha
TernuTenHarta cuna
n= R
FT

KbAeTo: # e KoedUUMEHTbT Ha U3Non3BaHe Ha
TernuTenHarta cuna;

R — TternutenHoto cbnpoTuBneHne Ha
MaLUMHHO-TPaKTOPHWA arperar.

4. TernutenHo CbMNPOTUBIEHME Ha

DETERMINATION NECESSARY
POWER OF TRACTORS AND
COMBINES FOR PROCESSING A
PARTICULAR AREA

Peter Dzhandarmov - PhD
Institute of Agricultural Economics —
Sofia

To determine the required tractor
power for processing a particular area
start from the following relations:

1. Tractive performance of the tractor:

where: 777 is the tractive efficiency;
P+ - pulling power;
Pe - effective power.

2. Pulling power of the tractor:

where: F1 e traction tractor, N:
V - Operating speed, km/h.

3. Utilization coefficient of thrust:

where: # is the coefficient of use of
traction;

R - traction resistance of the machine-
tractor unit.
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arperarta:

R=k.B,

kbaeTo: K e cneumdunyHoTO cbnpoTMBEHWe Ha
mawwuHaTta, N;
B — paboTHaTta wupuHa Ha arperaTa, M.

5. PabotHa LUMpUHa Ha arperaTa
HeoGxoQuma 3a M3BbPLUBAHE Ha onepauusita B
arpoTEeXHNYECKUSA CPOK:

4. Pulling resistance of the unit:

N

where: K is the specific resistance of the
machine, N;
B - working width of the unit, m.

5. Working width of the unit needed to
carry out the operation in the agro-
echnical term:

= m
ByvT.D, T,

KbETO: Se nroLyTa Ha KOATO Lie Ce M3BbpLUBA
onepauusta, da;

B — KOedUUMEeHTLT Ha W3Non3BaHe Ha
paboTHaTa WMPUHA Ha MALLWHNTE;

V — paboTHaTa CKOPOCT 3a W3BbpLUBAHE Ha
onepauusita, kKmvh;

T — KOe(ULIMEHTBT, OTYMTALL, U3MON3BAHETO
Ha BPEMeTo npes cMsaHaTa;

Dp - 6poar Ha pabGoTHute aHu B
arpoTeXHNYECKUS CPOK;

Ty - makcumanHa NPOABIKUTENHOCT Ha
CBETNO/AEHS B YaCOBE,;

KaTo ce n3nonssaT ropHUTE 3aBUCUMOCTU
3a HeobxoaumaTta edeKTMBHA MOLLHOCT Ha
TpakTopa ce nosny4asa:

B _ KRv _ Rv _ kBvy

where: Sis the area where the surgery will
be done, da;

B - coefficient of utilization of the
working width of the machine

V - the operating speed for carrying out
the operation, knmvh;

T - coefficient taking into account the
use of time during the shift;

Dp - number of working days in the
period agrotechnical,

Tﬂ - the maximum length of bright day
in hours;

Using the above relations for the
required effective power of the tractor is
obtained:

kv.S k.S

° n, 36007, 3600/, 36007,47 360077;77.8vr.D,T, 36007,7.81.D,T,

Ho Tbi kato 1 kW=1,3633 «k.c. TO
OKOHuYaTenHo 3a HeobxoaMmarta MOLHOCT Ha

TpakTopa ce nony4asa:

k.S

But since 1 KW = 1,3633 hp then finally
the required tractor power is obtained:

P =
° 264077, 781D, T,

3a pga npeasmMaMm HeobxoaumaTta MOLLHOCT
Ha TpakTopuTe 3a OTrnexnaHe Ha 3eMederncku
KynTypu Ha onpegerneHa nnow, He3aBUCUMO OT
crneumanusaumusita Ha CTONaHCTBOTO MOXeM Aa
HanpaBuWM crieqHUTEe YTOYHEHUS 1 LONYCKaHUS:

1. O606weHOTO CcneuMpuyHo CbnpoTUB-
fneHne Ha ronsiMaTa 4acT OT MaluMHUTE ce
nameHst ot 500 go 2500 N/m B 3aBucumocT ot
noysaTta u Abnbo4vnHata Ha obpaboTka. KoraTo
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In order to provide the necessary power
tractors for growing crops a particular area
regardless of the specialization of the
economy we can make the following
adjustments and assumptions:

1. The summary of the specific
resistance of the majority of the machine
is changing from 500 to 2500 N/m,
depending on the soil and the depth of



npoekTnpame MaLLMHHO-TPaKTOPEH napk
TpsibBa ga ce cbobpasum C HaW-Texkarta
onepauusi, T.e. C TasW, KOATO M3UCKBA Hau-
ronsima MowHOCT. Ham - TexkaTa onepauus B
3emenenveTo e opaHTta. [lpn Hes cbnpoTuBe-
HMEeTO Ha arperata C€ MEHM B MHOrO LUMPOKM
rpaHvuM, KaTto 3aBUCKM OT TMNa U CbCTOSHUETO
Ha no4yeBaTa, KakTo M OT AbnboynMHaTa Ha
obpabotka. OBUKHOBEHO CBLIMPOTUBIIEHMETO €
mexay 4000 1 24000 N/m. 3a cpenHu nousu
MoXe Aa npmemem cpeaHo K=12000 N/m.

2. KoevumeHTbT Ha u3nNon3BaHe Ha
TernuTenHarta curna obMKHOBEHO € B paMKuUTe Ha
0,90 - 0,95. lNpuemame 1=0,9.

3. TernutenHuaT KoeUUUEHT Ha MOoNesHo
OEeNCTBME 3a KONMEeCHW TpakTopu e B rpaHuuute
0,45 — 0,75.2 Ton 3aBucK OT npefasaTenHarta
cucTeMa M e pasnuyeH 3a Bcska npegaska. 3a
Hero MoXxem fa npuemem cpegHa CTOWHOCT
T]TZO,G.

4. KoepuumeHTbT Ha u3nNon3BaHe Ha
paboTHaTa WMpUHA Ha MalWHUTE Ce U3MEHS OT
0,96 go 1. lNpu n3nonsBaHeTo Ha CbBPEMEHHUTE
CUCTEMW 3a MNPELM3HO 3emedenve Moxem na
npMemMeM, 4ye ce U3MOoN3Ba HanmbMHO LMpUHaTa
Ha MawwuHaTa 6e3 nponyckn M 3acTbhnBaHUA
Mexnay cbceaHuTe paboTHu xodose, T.e. f=1.

5. Koe®uuueHTbT, oTuuTaly, M3nonssBaHeTo
Ha BpeMeTO Mpe3 cCMmAHata 3a pasnuyHuTe
onepauuv Bapupa B LUMPOKM rpaHuum — ot 0,5 o
0,9. 3a onepauuute no npubupaHe Ha pekonTa-
Ta e cpegHo okorno 0,7, a 3a noyBoobpaboTBaLLK
onepaumm — 0,8. lpuemame, 4ye pabortata B
CTONaHCTBOTO LWe ce usBbpwea npu [obpa
opraHusauus, KoeTo LWe aosede A0 MNO-MbIIHO
nanonssaHe Ha Bpemeto. 7=0,8.

6. ArpoTtexHuyecknte CpokKoBe 3a U3BBLPLU-
BaHe Ha onepauumiTe No OTrMexaaHe Ha KynTy-
pute 0GMKHOBEHO Ca C NPOABIMKUTENHOCT MEeX-
Ay NonoBuUH 1 eavH mecel,. [Npes nponeTHuTe U
€CeHHUTe Meceuu, KoraTo Cce u3BbpluBaT
OCHOBHWUTE oOnepauuu, rogHuTe 3a CericKoCTo-
naHcka pabota gHuM B meceua ca okono 20.
Dp=20.

7. 3eme/:1,en0KV|Te onepauun OOMKHOBEHO

treatment. When designing a machine -
tractor park must comply with the most
severe operation, ie with one that requires
the most power. Most - heavy operation in
agriculture is plowing. In it the resistance
of the unit varies in a very wide range,
depending on the type and condition of
soil, and the depth of treatment. Typically
the impedance is between 4000 and
24000 N/m. For medium soils can
assume an average K=12000 N / m.

2. Coefficient of traction is usually in the
0.90 to 0.95. We assume 1 = 0,9.

3. Tractive performance of tractors in
the range 0.45 to 0.75. 1t depends on the
transmission system and is different for
each gear. To him we can assume an
average MNr = 0.6.

4. Coefficient of the working width of
machines varies from 0.96 to 1. Making
use of advanced systems for precision
farming, we can assume that fully exploit
the width of the machine without gaps and
overlaps between neighboring cutting
moves, ie f = 1.

5. Factor considering the use of time in
changing to different operations varies
widely - from 0.5 to 0.9. Operations
harvest averaged about 0.7, and for tillage
operations - 0.8. We assume that the work
on the farm will be well organized, which
will lead to better use of time. 7= 0,8.

6. Agricultural terms to perform
operations  cultivation  usually lasts
between half and one month. In the spring
and autumn months when performed
basic operations edible agricultural work
days per month are 20. Dp = 20.

7. Agricultural operations are normally
carried out in daylight hours. The
maximum duration of bright day in spring
and autumn is about 12 hours. T;= 12.

Given these clarifications, we can
calculate  approximately the power
required for a farm tractor but with a
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Ce W3BbpWBAT Mpe3 CcBeTnata 4acT Ha
AeHoHoLWMeTo. MakcumarnHata npogbIkuTen-
HOCT Ha CBETINOAEHS NPe3 NposieTTa 1 eceHTa e
okoro 12 vaca. T,=12.

Kato vmame npensun Tesn YTOUHEHUs,
MOXEM A3  M3YMCIUM  MPUGIU3UTENHO
HeoGXofMMaTa MOLUHOCT Ha TpakTopuTe 3a
CTOMaHCTBO C onpeAerneHa nrowy. Monyyexute

pe3yntatun ca noco4eHn B Tabnuuara:

particular area. The results obtained are
given in the table:

Taonuua / Table 1.

Mnow, da
50 100 150 200 1000 | 2000 | 3000 | 4000

Area, da
Heobxogmma
MOLLHOCT Ha
TpakTopuTe, K.C. 2 4 7 9 44 88 132 175
Required tractor
power, hp

5000 6000 10000 15000 20000

219 263 438 658 878

Mpn wun3bopa Ha kKombamH € BaxHO When choosing a combine harvesting is

npubupaHeTo Aa ce U3BbPWKM B paMKUTE Ha
arpoTEXHUYECKUS CPOK W MO-TOMHO B Haw-
onTUManHUa Ccpok 3a npubupaHe, KoraTo
3arybute ot npubupaHe ca Hau-manku (3a
pasnuyHUTE KynTypu TO3W CPOK € pasfnyeH,
obukHoBeHo 5-10 gHK). 3aToBa Npy KOMGaNHW-
Te € BaXHa He MOLLHOCTTa a npoussoauTen-
HOCTTa, T.e. paboTHaTa WwupuHa, Heobxogmma
3a npubupaHeTo Ha KynTypata B CPOK Wnn
nponyckaTenHata crnocobHoCT Ha kombanHa
(konn4yecTBOTO Maca, KOATO Moxe ga obpaboTu
kombanHa 3a eaunHuLa BpPeEME), KOATO CbLO €
cBbp3aHa ¢ paboTHaTa LWMpuHa Ha xegepa.
OcBseH TOBa TpsibBa ga oTyetem dpakrta, ye
pasnuyHuTE KynTypu ce npmbupaTt no pasnmyHo
BpemMe 1M eauH kombarH Lwe ce msnonsea 3a
npubupaHeTo MnocneaoBaTeNiHo Ha  HSAKOSKO
KynTypu. 3atoBa  korato  u34ucnsiBame
HeobxoaumaTta paboTHa WuMprHa Ha KombarHa
TpsAbBa Aa ro HanpaeBum 3a KynTypaTa C Hau-
ronsima nfoLy B CTONAHCTBOTO.
Heobxogumata paboTHa  LwwmMpuHa
KOMOanHUTE MOXe Oa Ce U3YUCIU KaKTo Mpu

Ha
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important to be completed within a period
to agriculture and especially in the most
optimal time to harvest when harvest
losses are smaller (about different
cultures is different this time, usually 5 -
10 days). Therefore, harvesters is
important not power and productivity, ie
working width required for harvesting the
crop in time or bandwidth to combine (the
amount of mass that can handle harvester
unit time), which is also associated with
working width of the header.

Moreover, it should account for the fact
that the different crops are harvested at
different times and a harvester is used for
harvesting crops in several successively.
Therefore, when calculating the required
working width of the combine has to do
with the culture at large area on the farm.

Required working width of harvesters
can be calculated as with other machines
using the formula:



Apyrute mawmnHu no cdoopmynaTa:

min _

e — 10
* BvrD,T,.

KbETO Se NnoLTa Ha KOATO e Ce U3BbPLLBA
onepauusaTa, da:

[ — koeduuMeHTBT Ha wu3Non3eaHe Ha
paboTHaTa wupuHa. Npn 3bpHOKOMOBanHKTE 3a
npubupaHe Ha KynTypu CbC cnAta NOBBbPXHOCT
(MweHunua, evemuk) koeduumeHTbT € 0,96-
0,98, a npun npubupaHe Ha OKOMHM KynTypwu
(uapesuua, cnbHyornen) — 1.
[=0,98.

V — TexHonoruyHa paboTHa CKOpoCT 3a
usBbpliBaHe Ha onepaumsaTta, Knvh. O6ukHo-
BeHo okoro 4-8 knvh. Cpeano 6 knvh;

T — KOoeMLUMEHTbT, OTYMTaLy U3MNon3BaHe-
TO Ha BpeMeTo npe3 cmsaHata. CTOMHOCTUTE MY
ca B rpaHuuuTe 0,54 — 0,72. CpegHo 0,63;

Tﬂ - MakcumarnHaTta npoabimKUTENHOCT Ha
CBETNOJEHA B Y4acoBe, KOATO e okosro 12-14
Yyaca npes natoto. CpegHo 13 yaca;

Dp - 6poar wHa pabotHute gHM B
arpoTexHUYecKkns CpOK. CpokoBeTe
OOMKHOBEHO ca C ronsama npoabIPKUTENHOCT,

Mprnemame

HO BpemeTo 3a npubupaHe 3aBMCU MHOrO OT
pasBMTMETO Ha KynTypaTa npe3 roguHata u
KnumaTnyHuTe ycnosusi. Moxe ga npuemem,
Yye XbTBaTa TpsbBa Aa ce M3BbpLM 3a 10 gHW.

MonyyeHuTe pe3yntaTm ca MNOCOYEHU B
TabnuuaTa.

where: Se area where the surgery will be
done, da:

[ - coefficient of utilization of working
width. When the combines harvesting
crops with fused (wheat, barley) ratio is
0.96 to 0.98, while harvesting row crops
(corn, sunflower) - 1. We assume £=0,98.

V - technological operating speed for
carrying out the operation, krmvh. Usually
about 4-8 km/h. Average 6 kmvh;

T - coefficient taking into account the
use of time during the shift. Its values are
in the range 0.54 to 0.72. Average 0.63;

T - the maximum length of bright day
in hours, which is about 12-14 hours in
summer. Average of 13 hours;

Dp - the number of working days in
the agro-technical term. The terms are
usually of long duration and the time for
harvesting depends very much on the
development of culture in the year and
weather conditions. Can assume that the
harvest should be done for 10 days.

The results obtained are given in the
table:

Tao6nuua / Table 2.

Mnow, da / Area, da

1000 2000 3000 4000

Heobxognma

lMpMHa Ha Xegepa Ha

KoMbanHa, m 2,08 4,15 6,23 8,30
Required width of the combine header, m
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