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OueHka adpgeKTUBHOCTM paboTbl MOIOTUNKM KOMbOaHA
no noTepsM 3epHa nNpu paboumx pexxmmax

M.E. Yannbirud, 3.B. anuuu, H.B. AnpowimvH

(OepeparnbHblit HayuHbIV arpouHxeHepHbIn LeHTp BUM, Mocksa, Poccus

AHHOTALIMA

06o0cHoBaHue. [ponyckHas cnocoOHOCTb MONOTUIKM KOMOalHa ¢, ONMPefensieTcs Npu JonycTUMbIX noTepsix 3epHa B 1,5%
OT BCEro ero Koninyectsa, cobpaHHoro B byHkep KombaiiHa. [InanasoH nogay xnebHoit Macchkl, K npuMepy, OT MUHUMYMa
0,5-1,0 kr/c no ¢, HasBaH pabouel xapaKTepucTUKon MonoTUKK (PXM) 3epHoybopodHoro KoMbaiHa. MaKTuyeckue notepu
3epHa B paccMaTpuBaeMoM AuanasoHe nogad MeHblie 1,5%, Ho oblias ux uMdpoBas oueHKa Heu3BecTHa. TeM He MeHee,
370 BaXKHeMLWI NoKasaTenb 3QeKTUBHOCTM paboTbl KOMDaliHa, TaK Kak 3Tu NoTepu cyMMUpYHOTCA (K NpUMepy, Ha YpoB-
He 1-1,2%) 1 MoryT focTUraTb 3Ha4UTESIHOM BENMUYMHBI, NO3TOMY OLEHKa KoMbaliHa TOJIbKO Mo MpONYCKHOW cnocobHocTn
OKa3blBaeTCA HeAO0CTAaTO4HOW N1 OLEHKM ero 3QdeKTUBHOCTH, TaK Kak KoMbaiiH peako paboTaeT Ha ypoBHE MPOMYCKHOM
cnocobHocTy, a B pexxuMe PXM execeKyHAHO W NoTepu 3epHa CYMMMpYIOTCS.

Lienb paboTbl — paspaboTka kputepus oLeHKN 3D EKTUBHOCTM paboTbl MONOTUNKM KOMbalHa No NoTepsM 3epHa npu pa-
6ouMx pexknmax.

Martepuansl u MeTogpl. B cTaTbe NpeanoxeHa HoBasi METOAMKA OLEHKU 3 deKTUBHOCTM paboTbl KoMbaliHa. Mcnonb3oBaHbl
CTaTUCTUYECKME 3aBUCUMOCTU M3MEHEHMS MOTEPb 3epHa B 3aBUCUMOCTM OT M3MeHeHUs NoAadm xebHoi Macchbl B KOMBalH.
MponyckHas cnocobHOCTL MONOTUIIKU KOMDaliHa B Kr/c onpefenseTcs Npy noTepsx 3epHa 3a MONOTUIKOM Ha ypoBHe 1,5%.
PesynbTaTbl. MHOrouMcneHHble N1abopaTopHO-NONieBble UCMbITAaHUA BbISIBUAM TECHYIO KOPPENALMOHHYI CBA3b MEXIY ue-
TbIPbMSA NapaMeTpaMu MOOTUIKM (MOLLHOCTb ABUraTens v Niowaaun cenapauuv nogbapabaHbs, CONOMOTPACA M OYUCTKM,
a camMa AMHaMMKa pocTa noTepb 3epHa B 3aBUCMMOCTM OT NoAauy xnebHoii Macchl ¢ 60M1bLLOM AOCTOBEPHOCTBIO B AMana3oHe
nogay PXM annpoKcuMmupyeTcs NOTMCTUHECKOW 3aBUCUMOCTbIO. [INS MpaKTUYeCcKUX pacyéToB pa3paboTaHo KOMMbOTEpHOE
obecneyeHue. 310 JAET BO3MOXKHOCTbL H0s1ee ornepaTMBHO CPaBHUTbL Pa3fiMyHbIe MO KOHCTPYKLMM KOMBanHbI Mexay coboii.
3akntoueHue. Bnepsble ang oueHKU 3QHEKTUBHOCTH paboTbl MONOTUIKM KOMBaHa BBOAMTCA HOBBIW KPUTEPUIA C HA3BaHUEM
«CpefHenHTerpanbHble 3KClyaTaUumMoHHble NoTepyu 3epHa 3a MOJIOTUIIKOM B paboyeM AuanasoHe nogaun xnebHoi Macchl».
BbisiBNeHo yBenuyeHne noTepb 3epHa 3a MONOTUIIKOW NMpM YBENMYEHUM MPOMYCKHOW cnocobHocTM KoMbaiiHa. OnpepeneHa
onTUMarnbHas ybopouHas nnowagp, npu ybopke KOTOpOM KOMMEHCUPYETCS PoCT NOTepb 3epHa Npu paboueM pexume KOM-
DallHOB BbICOKOM NPOWU3BOAMTENIBHOCTM Ha eAMHULY Nofaym xnebHoi Maccel. OnTuMyM yoopoUHoi niowaam B bonbLuein Mepe
3aBUCKMT OT NPOMNYCKHOM cnocobHOCTM KoMbalHa U yCoBKiA YOOPKK MO COCTOAHMIO arpodoHa 1 KO3 pULMEHTa 30HANIBHOCTH,
T.€. OT CTEMNEHM NpUcnocobieHHOCTU KOMBANHOB K 30HaNbHBIM 0CODEHHOCTAM arpodoHa U NPUMEHAEMbIX METOLL0B MaLLMHO-
ucnosb3oBaHus. [pu pacuéTe 3KOHOMUYeCKon 3 HEKTUBHOCTU KOMBaHOB Lieneco0bpasHo yunTbIBaTb CpeaHeUHTErpasbHble
3JKCMTyaTaLMOHHbIe MOTEpPU 3epHa 3a anbTepHaTUBHbIMM BapuaHTaMW KOMBaHOB W Ha 3TOM OCHOBaHWM AaBaTb UM bonee
KOMMEKCHYK0 OLEHKY. lpUMeHeHne NOrucTMyeckon QyHKUMM NoTepb 3epHa B 3aBUCMMOCTM OT Mofjadu xnebHoi Macchl
B KOMOalH U Ha €€ OCHOBe BBEJEHWE KPUTEpPUS CPeLHEMHTErpaibHbIX JKCMyaTaLMOHHbIX MOTEpPb 3epHa 3a MOMOTUIIKOM
KombaliHa npeACTaBseT Hay4HYyI0 U NPaKTUYECKYH HOBMU3HY.

KnioueBble cnoBa: KoMbaliH 3epHOYBOPOYHBIN; MPOMYCKHasA CMOCOBHOCTb; MOTEpU 3epHa; HOpMaTMBHbIe TpeboBaHMS;
3KCNyaTaLUMOHHbIA PeXuM; anbTepHaTUBHbIE BapuaHTbl KOMBaHOB; NorucTUYecKas GyHKLMS.

Kak uutnpoBartb:
Yannsirud M.E., }annun 3.B., AngowwmH H.B. OueHka addeKTMBHOCTY paboTbl MONOTUIKM KOMBaiHa no noTepsiM 3epHa Npu paboumx pexumax // Tpaktopbl
1 cenbxo3MalumHbl. 2025. T. 92, N2 1. C. 81-87. DOI: 10.17816/0321-4443-636682 EDN: ULEOVI

Pykonucb nonyyena: 03.10.2024 Pykonucb opno6peHa: 15.12.2024 Ony6nukoBaHa online: 15.12.2024

Cratba poctynHa no nvueraun CC BY-NC-ND 4.0 International

; © 3Ko-BekTop, 2025

O3KO®BEKTOP

81


https://doi.org/10.17816/0321-4443-636682
https://doi.org/10.17816/0321-4443-636682
https://elibrary.ru/uleovi
https://elibrary.ru/uleovi
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://crossmark.crossref.org/dialog/?doi=10.17816/0321-4443-636682&domain=PDF&date_stamp=2025-05-10

82

QUALITY, RELIABILITY Vol. 92 (1) 2025 Tractors and Agricultural Machinery

Original Study Article
DOI: https://doi.org/10.17816/0321-4443-636682 EDN: ULEQVI

Evaluation of the combine harvester’s thresher
efficiency by grain losses at operating conditions

Mikhail E. Chaplygin, Eduard V. Zhalnin, Nikolay V. Aldoshin

Federal Scientific Agroengineering Center VIM, Moscow, Russia

ABSTRACT

BACKGROUND: The throughput capacity of the combine harvester's thresher g, is determined with permissible grain losses
of 1.5% of its total amount collected in the combine bunker. The range of grain mass supply, for example, from a minimum
of 0.5-1.0 kg/s to ¢, is called the operating characteristic of the thresher (OCT) of a grain harvester. The actual grain loss
in the considered supply range is less than 1.5%, but their overall value is unknown. Nevertheless, this is the most important
indicator of the combine harvester’s efficiency, since these losses are summed up (for example, at the level of 1-1.2%) and can
reach a significant value. Therefore, the assessment of the combine harvester only in terms of throughput is insufficient
for efficiency evaluation, since the combine harvester operates at the throughput level rarely, and in the OCT mode, grain losses
are summed up every second.

AIM: Development of the criterion for evaluation of operation efficiency of a combine harvester's thresher by grain losses
at operating modes.

METHODS: In the paper, the new method for evaluation of the efficiency of a combine harvester is proposed. Statistical
dependences of grain losses change depending on change of grain mass supply to the combine harvester are used.
The throughput capacity of the combine harvester’s thresher in kg/s is determined with grain losses behind the thresher
at the level of 1.5%.

RESULTS: Numerous laboratory-field tests have revealed a close correlation between the four threshing parameters (engine
power and separation area of the concave, straw walker and cleaning, and the dynamics of grain loss growth depending
on the grain mass supply with great reliability in the range of the OCT feeds is approximated by a logistic dependence.
For practical calculations, the software has been developed. This makes it possible to compare harvesters of different designs
with each other faster.

CONCLUSION: For the first time, to evaluate the efficiency of the combine harvester’s thresher, a new criterion named as
“average integral operational losses of grain behind the thresher in the operating range of grain mass supply” is introduced.
An increase in grain losses behind the thresher was detected with an increase in the throughput of the combine harvester.
The optimal harvesting area, during harvesting of which the growth of grain losses per unit of grain mass supply is
compensated during the operating mode of highly-productive combine harvesters, is determined. The optimal harvesting area
depends largely on the throughput capacity of the combine harvester and the harvesting conditions according to the state
of the soil fertility and the zonal sequence coefficient, that is the degree of adaptability of the combine harvesters to the zonal
features of the soil fertility and the applied methods of machine use. When calculating the economic efficiency of combines,
it is advisable to consider the average integral operational losses of grain for alternative versions of combine harvesters and,
on this basis, give them a more comprehensive evaluation. The use of the logistic function of grain losses from the grain mass
supply to a combine harvester and, on its basis, the introduction of the criterion of average integral operational losses of grain
behind the combine harvester’s thresher represents scientific and practical novelty.

Keywords: combine harvester; throughput; grain losses; regulatory requirements; operating mode; alternative variants
of combine harvesters; logistics function.
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KAYECTBO, HALIEXKHOCTD

BBEJEHUE

I PeKTMBHOCTL NPUMEHEHNSA 3ePHOYOOPOYHBIX KOMDaN-
HOB BO MHOTOM OMpefenseTcs OUHAMUKOW MoTepb 3epHa
B 3aBMCMMOCTM OT Nofauu xnebHon Maccbl B MONOTUIBHO-
cenapupytollee ycTponucTBo. OCHOBHBIM OLIEHOYHBIM TeX-
HONOrMYECKMM NapaMeTpoM paboTbl 3epHOYBOpPOYHOro
KoMbaiiHa fBnseTca NponycKHas cnocobHOCTb MOMOTUIKK
KaK QYHKUMSA M3MEHEHMS NOAAYM NPU OFPAHNYEHHOM YPOB-
He noTepb 3epHa. B cootBeTcTBUM ¢ [OCTOM Ha UcnbITaHMs
3epHoybopoyHbIX KoMbaitHoB [1] nponyckHas cnocobHocTb
MOMNOTWIIKM KoMbaliHa ¢, onpeaenseTcs npu AONYCTUMbIX
noTepsx 3epHa B 1,5% oT Bcero ero Konm4ecTea, cobpaHHo-
ro B byHKep KoMbaiHa. [lnana3oH nogay xnebHon Macchl,
K npumepy, ot MuHumyma 0,5-1,0 Kr/c io ¢, Ha3BaH pabo-
Yel xapaktepucTukon mMonotunku (PXM) 3epHoybopouHoro
KoMbaiiHa. MaKTuyeckue noTepu 3epHa B paccMmaTpuBae-
MOM [ManasoHe nogady Mexblwe 1,5%, Ho obuias mx umd-
poBas oueHKa bbina HensBecTHa. TeM He MeHee, 3T0 BaX-
HeWWMIn MoKasaTesb 3PdeKTUBHOCTU paboTkl KOMbaWHa,
TaK KaK 3TW NOTepu CYMMUpYHTCA (K MpUMepy, Ha YpoBHe
1-1,2%) 1 B COBOKYNHOCTU MOTYT JOCTUraTh 3HA4YUTENIbHON
BeIM4MHbI. [103TOMy oLeHKa KoMbaliHa TONIbKO Mo NPonycK-
HOM cnOCcOBHOCTM OKa3blBaeTCA HeJOCTaTOMHOM ANS OLEH-
Ku ero 3heKTUBHOCTH, TaK Kak KoMbaiiH penko paboraet
Ha YpOBHe MpOMYyCKHOW cnocobHocTh, a B pexume PXM
€IKEeCEKYHHO W NoTepyu 3epHa CyMMUpPYIOTCS.

B paborte [2] aaHbl HEKOTOpLIE MeTOAMYECKUE PEKOMEeHAa-
LMW MO YYETY 3TUX MOTEPb, HO BE3 KOHTPOSIbHBIX NPUMEPOB,
6e3 KoNMYeCTBEHHOM OLLEHKM 3TUX NOTEPb U CPABHUTENBLHOIO
aHanu3a pasnnyHbIX KoMbainHoB. B 3Toi cTaTbe Mbl nonbITa-
JMCb UCNPaBUTb 3TW HEAOYETHI MU NPELANOXMUTL Donee KOM-
MNEKCHbIA aHanu3 paboTbl pas3nuyHbIX KoMbanHoB [3-5].

MeTtogoM paHgomusaumm BblbpaHbl Tpu KombaiHa:
Enuceit-954, Enucent-960 n [lon-1500. Mo nepBbIM ABYM KOM-
baltHaM 4aCTM4HO MCMoNb30BaHa MHGOPMaLMA U3 CTaTbM [9].

OyHKUMI0 M3MEHEHWS NOTEPb 3epHa OT BENMYMHBI NOAa-
uM xnebHoM Maccbl B KOMbBaiiH annpoKcMMMpoBanu Hambo-
nee afieKBaTHbIM B 3TOM Clly4ae JIOrMCTUYECKUM YpaBHEHUEM
Bupa [6-91:

b

= % 1
g 1+ cexp(—kbxq,) ° 0

roe y; — TeKyllue MOTepM 3epHa Npu TeKylleih nopaye
xnebHoit Maccel — ¢,; b, ¢, k — nocTosaHHble Koaddu-
LMEHTbI AN KOHKPETHOMO KOMOaliHa B KOHKPETHbIX YCOBUSAX
arpocoHa. ®yHKuus (1) aensetca GyHKLMEN C HaCbILLEHWEM
1 uMeeT npegen. [ns KombaiiHOB Yalle Bcero NpMHUMaeTcs
b = 100%, TaK KaK Henb3s NoTepATb 3epHa bonblue Toro,
YTO MOCTYNW/IO0 Ha 0BMOJOT.

KoadduumeHt & HasbiBaeTcs KOIQPUUMEHTOM UHTEH-
CMBHOCTY YBEIMYEHWS MOTEPb 3epHA C YBENUYEHWEM NOLAYH
xniebHoi Maccel. OH 3aBMCMT OT TUNA, NapaMeTpPoB KoMbaiHa
1 ybupaeMoro ctebnectos. Ero pasmepHocTb %/ Kric.
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KoadduumeHt ¢ — MacwitabHblid, be3pasmepHbIn Ko-
ahpuumeHT.

Mo oBYM 3KcnepuUMeHTabHBIM TOYKAM MOCAE YETbIPEX
npeobpa3oBaHUil MOXHO OMPEAENUTb 3HaueHUs Koadhu-
umeHToB ¢ U k . Mo AaHHBIM NabopaTopHO—MONEBLIX UCMbI-
TaHWi NOMYyYeHo:

Jna KoMmbaiHa Enncert — Enuncein-954
npu g, = 1kr/c; ¥, =0,25%; npu g, = 4,7 kr/c; ¥, = 1,5%;
C Y4ETOM 3TUX [laHHbIX ypaBHeHue (1) uMeeT BuUA;

100

0,25= % wm )
1+ cexp(—k100x1)

0,25+0,25¢exp(—k100) =100

BbinonHuM BTOpoe npeobpa3soBaHue

100-0,25

cexp(—klOO)z =399

b

Mocne TpeTbero npeobpasoBaHus
Inc —100k =1n399
lMocne yetBépToro npeobpasoBaHus
Inc =5,99+100k Q)

AHanornyHble Npeobpa3oBaHus ypaBHeHUs (1) BbINOIHUM
npu g, = 4,7 kr/c; y;, = 1,5%.

100 o
= (}
1+ cexp(—k100x4,7)

L5

1,5+1,5cexp(-460k) =100

BbinonHuM BTOpOE NpeobpasoBaHue

cexp(—460k) = 100-15 (4)
L5
lMocne TpeTbero npeobpasoBaHus
Inc — 460k =1n65,66 ®)
Torpa
Inc = 4,18+ 460k (6)

W3 ypaBHenuit (3) u (5) cneayet
5,99 +100k = 4,18 + 460k

OTKyAa
5,99 -4,18 =360k , Torpa & =0,005 @)

MoactaBuB 3HayeHne &k B popMyny (6) u3 ypaBHenus (7),
MonyymM, 4to ¢ = 665.

TakuM obpasoM, ansa koMbaiiHa Exncen K3C-954 nony-
yeHo: b = 100%, ¢ = 665, k = 0,005.

Mo 3TMM AaHHBIM paccuMTaeM 3HayeHWe NoTepb 3epHa
Mpu pasHbIX nogayax xnedHon Maccel (Tabn. 1).




84

QUALITY, RELIABILITY Vol. 92 (1) 2025 Tractors and Agricultural Machinery

Ta6nuua 1. PacuéTHble AaHHbIe NOTepb 3epHa B paboyeM pexxuMe paboTbl MOMIOTUIIKM 3epHOYHOPOYHbIX KOMbaiHOB
Table 1. Estimated data on grain losses in the operating mode of the thresher of grain combine harvesters

3epHoybopoyHble KOMBaMHBI

MapameTpbl

EHuncein EHuncein
K3C-954 K3C-960 Alor-1500
MocTosHHbIe KO3 OULMEHTHI aNMPOKCUMUPYIOLLIETO b = 100% b = 100% b = 100%
JIOTUCTUYECKOIO YPaBHEHWSA MOTEPb 3epHa c=665 c=500 c=225
k = 0,005 k =0,0037 k =0,00123
[lona notepb 3epHa Npy pasHbIx nogadax q; = 1kr/c—1025 q; = 1kr/c—1029 q; = 1kr/c— 0,50
xnebHow Maccl, % 2 kr/c— 0,40 2 kr/fc— 0,42 2 kr/c — 0,56
3 kr/c— 0,67 3 kr/c — 0,60 bkr/c—0,72
brr/c—11 45kr/c— 1,04 6 kr/c— 10,92
4,7 kr/c — 1,55 55kr/c—15 8kr/c— 1,17
10 kr/c—15
Mnowazs nos GyHKUMeN noteps 3epHa npu PXM — S, %2 S; =248 S, =332 S, =809
[nanasoH nopay xnebHoi Maccel npu PXM, kr/c 37 45 90
CpenHenHTerpanbHble 3KCNNyaTaLMoHHbIE NOTEPH 3epHa 0,69 0,74 0,9

npu PXM, %

MomobHble pacyéThl BbINOHMM 515 KoMbaitHa Enuceit K3C-960, ons Kotoporo nonydeHo: v, = 0,29%; npu g, = 1,0 kr/c;
ny, =15%; npu q, = 5,5 Kr/c.

MpW 3TUX AaHHBIX MOMYYeHbl CNELYIOLMEe 3HaYeHUs MOCTOSHHBLIX Koadduumentos: b = 100%, ¢ = 500, & =0,0037,
anpu g, =55krlc, y;, = 1,5%.

CootBeTcTBEHHO 518 KoMbaiiHa [lon-1500: & = 100%, ¢ = 225, k£ = 0,00123, ¢, = 10,0 kr/c.

[vana3oH nopay xnebHoit Macckl B KoMbaliHbl B npegenax ot 1 go g, ABNSeTcs 3KCMIyaTaUMOHHBIM PEXUMOM ero pa-
ool [10]. IMeHHO OH ompeaenseT aKcnyaTaluMoHHbIe NOTepPU 3epHa 3a MOJIOTUIIKOM KoMbaliHa. [1ns onpeaeneHus cpepHe-
WHTErpanbHbIX NOTEpb 3epHa B 3TOM AManasoHe Nojay Bo3bMEM ONpefeneHHbIi uHTerpan dyHkuum (1), T.e.

Sy = —2 ®)

1+ cexp(—kbq,)

> :f%dqi :100T

100/x

1 ‘e
—Cdx leOJeIOT
1+ a

1+ ce +c

a

e]OOk\f

rae ¢ > 0; k> 0; b = 100; d — nopaya 3epHOBOM Macchbl B KOMBaWH NpM NpOMYCKHOM crnocobHOCTM KoMbalHa U noTepsx
1,5%, Kr/c; npuHMMaeM MUHMMaNbHY Nofavy Macckl B KoMbaiH paeHoii 1,0, Kr/c.
BbinonHuM nopcTaHoBKy
dt
e yc=t,100ke' dg, = dt wwm €' dq, =100k -

Torpa

of di__ 100 ﬁ=lln|t|=lln\el°°k%+c\
100k 100k ¢k k

B pesynbTate nonyyum:

100kb
+c

1 I e
=—11 100kb + -1 100ka + =—(In——= )

[nsa kaxpgoro kombaiiHa noctpouM rpadukm (puc. 1-3)  ero cpegHeuHTerpasbHble 3KCMyaTaLuMoHHbIe NoTepyu 3ep-
QYHKUMKM Y, NpW U3MeHeHun ¢, ot Tkr/c oo g, . Ha. PeweHue ypaBHeHus (8) paéT Bo3MoXHOCTL onpefe-
YpaBHeHue (8) sBNAieTCA HOBLIM KpUTEPUEM OLEHKU  NIUTb CPELHION MAOWajb pacnpefeneHus notepb 3epHa
3¢ eKTMBHOCTU paboTbl MONOTUNKKM KoMOalHa. Ha30BEM B AuanasoHe nojauu xnebHol Maccel oT 1 Kr/c go q,.
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Motepw 3epHa, %
Grain loss, %

157 ]
1,5
1,1
1
0.5 07
0,25

47 5
Mopaua, Kr/c
Supply, kg/s

Puc. 1. [padmk nsMeHeHus notepb 3epHa KoMbaiHa Exuceii K3C-954 B %
B 3aBUCMMOCTM OT MoAaum xnebHo! Maccl, Kr/c.

Fig. 1. Graph of changes in grain losses of the Yenisei KZS-954 combine
harvester in % depending on the grain mass supply, kg/s.

Mpu 3TOM BbISBNSAETCA HOBasi 3aKOHOMEPHOCTb: YeM 60osib-
we ¢, Tem bonblue 3Ta Naowagb, K NpUMepy, LI KOM-
6aitHa Ennceit-954 S, =2,48(%)> npu g, = 4,7 kr/c,
S, =3,32(%)*, a ana [lon-1500 S, =8,09(%)* . Yka-
3aHHOe 00CTOATENLCTBO B OMpefeNieHHoN Mepe obbsc-
HAeT QaKT NpUMEHEHUA CeNeKUMOHHbIX KoMbaiiHoB
€ g, = 1-2 Kr/c, TaK KaK CeNleKLMOHHble CEMEHa UMeKT
BbICOKYK0 CTOMMOCTb M0 CPaBHEHMWIO CO CTOMMOCTbIO TOBap-
HOro 3epHa. TeM He MeHee, 3Q(EKTMBHOCTb KOMOaHOB
C BbICOKOM MPOMYCKHOM CMOCO6HOCTbI0 0NpaBAbIBAETCA CHU-
JKEHWEM CPOKOB YOOPKM U MEHBLLIMMM 3KCMITyaTaLMOHHBIMU
usnepxkamu. Mpusenem npumep. CpaBHMM Tpu KoMbalHa,
paccunTaB QaKTUYECKYID NPOU3BOAMTENBHOCT KOMDAHOB
no dopmyne (9).

3,6xK T,
i =227 R X e oy 9)
0,(1+a,)

roe 3,6 — nepeBofHON KO3 ULMEHT NPOU3BOAUTENBHOCTH
B Kr/C B pa3MepHOCTb TOHH 3epHa B 4aC CMEHHOr0 BpeMe-
Hu; T, — NpoponXuTENbHOCTL paboyelt CMeHbI B CYTKM
(T, = 8uyacoB); K,, — K03hDUUMEHT 30HANBHOCTH,
TO ecTb mpucnocobneHHocTH KoMbaiiHa K (aKTU4eCKUM
ycnosuaM xnebocTos (npumeM B cpegHem K, =0,7 );
V3 — YpoXanHocTb 3epHa B T/ra (MpuHumaem 3 T/ra);
0L, — CONMOMUCTOCTb X/1ebHOI Macchbl B OTHOLIEHUU K YpO-
XalHocTu 3epHa (o, = 1).

[na koMbaitHa Enncen K3C-954 g, = 4,7 kr/c, ona-
nasoH nopay coctaenset 4,6 — 1,0 = 3,7 kr/c u B 3TOM
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Puc. 2. [paduk n3meHeHus notepb 3epHa koMbaiiHa Enucent K3C-960 B %
B 33aBUCMMOCTY OT NoAaum xyebHoil Maccl, Kr/c.

Fig. 2. Graph of changes in grain losses of the Yenisei KZS-960 combine
harvester in % depending on the grain mass supply, kg/s.
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B 33BMUCMMOCTY OT NOAAYM XJebHOI Maccl, Kr/c.
Fig. 3. Graph of changes in grain losses of the Don-500 combine harvester
in % depending on the grain mass supply, kg/s.

AManasoHe cpefHeuHTerpanbHble 3KCMayaTaLuuoHHbIe Mo-
Tepu 3epHa coctasnisitoT 0,69%: cootBeTCTBEHHO ANns EHMces
K3C-960 npu q, = 5,5 AnanasoH nogaum xnebHoM Macchl
paBeH 5,5 — 1,0 = 4,5 Kkr/c n cpeaHeuHTerpanbHble note-
pv pasHbl 0,74% v ons TpeTbero KoMbaliHa amanasoH paBeH
10,0 — 1,0 = 9,0 kr/c, notepu pasHbl 0,9%.
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QUALITY, RELIABILITY

[lna KombainHa EHuncen-954:

3,6x4,7x0,7x8
= XX =15,8 ra/cm;
‘ 3,00+1)
[lna kombaiHa Exnceit-960:
3,6x5,5x0,7x8
= X20X X =18,5 ra/cm;
3,00+1)
[lna kombaiHa [loH-1500:
3,6x10%x0,7%x8
=X T2 33,6 rafew,
3,00+1)

Toraa, K npumepy, nepsbii KoMmbaiiH ybepeT nnowanb
B 150 ra 3a 9,5 cMeHbI 1 B cooTBETCTBUM C Tabn. 1 noTepseT
0,69 x 97 = 6,5% 3epHa, a BTOpon KoMbalH 3Ty nnowaab
ybepéT 3a 8,12 cMeHbl 1 notepset 0,74 x 8,12 = 6%, a TpeTui
3a 4,5 cMeHbl 1 notepset 0,9 x 4,5 = 4,0%.

TakuM obOpa3oM, yxe Ha yOOpo4yHOM Nnowagnu MeHee
150 ra (B npepenax 100-125 ra) KoMbaiH BbICOKOW npo-
W3BOAMTENBHOCTU MOJIHOCTBI) KOMMEHCUPYET YBEIMYEHHbIE
noTepu 3epHa B CBOEM paboueM fuana3oHe nojady xneb-
HoW Macchl. [Ina hakTMyecKkux ycnosuii ybopku aToT ama-
Ma3oH KOMMeHcaLuy noTepb 3a paboumin pexxum KombaiiHoB
MOJKET MEHSATbCS, HO [MaBHasl 3aKOHOMEPHOCTb OCTaETCH:
B /0bOM cyyae UMeeTcs ONTUMYM yBOpOYHOM MioLiazwm,
MpW KOTOPOI KOMMEHCUPYIOTCA YBENIMYEHHbIE MOTEpU 3ep-
Ha npu paboyeM pexmMe KOMDAWHOB BbICOKOW NPOM3BO-
AMTENBHOCTMW.

PaHee 3T0T daKT He yuuTbiBancs. Tenepb Takas BO3MOXK-
HOCTb 06ecneyMBaeTCa U CpeHEUHTErpabHbIe NOTEPU 3epHa
onpeaensaTca No ypaBHeHuio (8).

ObLUME BblBObI

Bnepsble ans oueHkn addeKTuBHocTM pabotbl Mono-
TUNKW KOoMBalHa BBOAMTCA HOBbIW KPUTEPUI C HA3BaAHUEM
«CpefHeMHTErpanbHble 3KCMyaTaLMoHHbIE NOTepU 3epHa
3a MOJIOTUNKOW B paboyeM auana3oHe nopayn XiebHou
Maccbl»;

BoisiBneHo yBenuueHue moTepb 3epHa 3a MOJIOTUIIKOM
Mpy yBENMYEHUN NPOMYCKHOW cnocobHocTy KoMbaiiHa B aua-
nasoHe PXM;

OnpepeneHa onTuManbHas YybopouHas nnowiagb,
npu ybopKe KOTOpOW KOMMEHCUPYETC POCT MOTEpb 3epHa
npu paboyeM pexvMe KOMBaNHOB BLICOKOM NPOM3BOAUTENb-
HOCTW Ha e[UHMLY NOAAYM XNeBHOM Macchl.

OnTMyM yBopoyHoii nnowaam B bonbluein Mepe 3aBUCUT
OT NPONYCKHOW CMOCObHOCTM KoMbaliHa M ycnoBuii yoopKu
Mo coctosiHMio arpodoHa M KoaduuMeHTa 30HANBHOCTH,
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T.6. OT CTENeHU NpucnocobneHHOCTM KOMBaNHOB K 30HaNb-
HbIM 0COBEHHOCTAM arpodoHa M MPUMEHSEMBbIX METOLOB
MaLLMHOMCIONb30BaHMS;

Mpu pacyéTe 3KOHOMUYECKOM 3PHEKTUBHOCTM KOMDAIHOB
LenecoobpasHo yuuTbIBaTb CPeSHEMHTErpanbHble 3KCMTya-
TaLMOHHbIE NOTEPW 3epHa 3@ aNbTePHATUBHBIMU BapyaHTaMm
KoMbaiHoB.

A0NOSIHATESIbHAS! UHOOPMALUA

Bknap, aBTopoB. M.E. YannbirH — Bbibop 06BEKTOB MCCeA0BaHMS, MO-
CTaHOBKa 3afjauy, OnpefeneHye notepb 0T NPOM3BOAMTENBHOCT, MNaHN-
POBaHWe U MPOBELEHNE PaCYETHO-3KCMEPUMEHTANbHBIX UCCIeA0BaHMA,
cbop v aHanu3 nMTEpaTypHbIX UCTOYHWMKOB, KOPPEKTUPOBKA TEKCTa CTa-
TbM, Nepesof aHHoTauwmy; 3.B. anHnH — BbIbop TeMbl, HayuHas uaes,
oblee PyKOBOACTBO M cucTeMatusaums uccneposanwid; H.B. Anpo-
WMH — MPOBEfieHNe PacyeToB, pefaKTUPOBaHKe TeKCTa; cbop U aHanm3
JIMTEpaTypHbIX MCTOYHWKOB. Bce aBTOpbl MOATBEPXAAlOT COOTBETCTBYME
CBOEro aBTOPCTBA MeX/IyHapoaHbIM kpuTtepuaM ICMJE (ce aBTopbl BHeC-
JIN CYLLeCTBEHHBIN BKNaA B pa3paboTKy KOHLLeNLUMK, NpoBeaeHue uccne-
L0BaHWsA 1 NOATOTOBKY CTaTbit, NPOUIM 1 040bpunn drHanbHy0 Bepcuio
nepes nybnukauwen).

PackpbiTe uHTepecoB. ABTOPLI €K/apUpYIOT OTCYTCTBUE SBHBIX W MOTEH-
LMarnbHbIX KOHGIMKTOB MHTEPECOB, CBA3aHHbIX C MPOBEAEHHbIM 1CCIeoBa-
HWEeM ¥ NybnMKaLmei HacToALLEN CTaTb.

WcTouHMKM drHaHCUpoBaHMA. ABTOPLI 3asBAKOT 00 OTCYTCTBUW BHELU-
Hero (MHaHCMPOBaHWA NpU NPOBEAEHUM UCCNEA0BaHUS W MOATOTOBKE
nybnmkaumm.

BnarogapHocTb. ABTOpbI BoipaXatoT 61arofapHOCTb PeLieH3eHTaM, 3a LigH-
Hble KOMMEHTapWW 1 3aMeyaHusi, CnocobCTBOBaBLUME YyULLEHWUIO HaLLen
CTaTby AN NybMKaLMM B XypHare.
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