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Bu3zHaueHHs1 €KBIBaJIEHTHOI MPOEKIIIl BUCOTH MEPETUHY
OapabaHa 3 HEMMapPHOIO KIJIBbKICTIO HOXKIB

CTaTTs TIPHUCBSIYEHA TCOPETHUHOMY JOCTIKCHHIO BIUTMBY CKBIBaJEHTHOI TPOEKIi BUCOTH D, Ha
TOYHICTh BU3HAYEHHS CHJIM OTIOPY TOBITpA OapabaHy 3 HOKamu. 3po0iieHO crpoOy YTOYHUTH IDIONIY OMOpY B
3aJIOKHOCTI BiJi KyTOBOTO TIOJIOKEHHSI Ta KUIBKOCTI HOXIB OapabaHa KOTKa-monapiOHIoBaya. JlocimimkeHHs
BIUITMBY CKBIBAJICHTHOI IPOCKII BUCOTH HAa TOYHICTH OMHKCY CHJIM OIMOPY IOBITps OapadaHy 3 HEMapHOIO
KUTBKICTIO HOXKIB ITOKA3aJid, 10 BiIHOCHA IMOXHWOKAa 3MEHIIYEThCs y 1,5 pasu, 110 MOSICHIOETHCS BUKITFOUYCHHSIM
BIUIMBY HEBU3HAUCHOCTI II0YATKOBOI'O KYTOBOT'O TIOJIOXKEHHS OapabaHy.

KOTOK-MOoAPiOHIOBaY, 6apadaH 3 HOKaMH, IJIOLA ONOPY, eKBiBaJeHTa BUCOTA
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Onpenesnenne 3KBUBAJIEHTHO NPOEKLMHU BbICOTHI ceuyeHns 6apadaHa ¢ HeYeTHBIM KOJIMYeCTBOM HOKeil
Crarbsi OCBSIIEHA TEOPETHYECKOMY HCCIICAOBAHUIO BIMSHMS YKBUBAJICHTHON MPOEKIMH BBICOTHI D

Ha TOYHOCTh OMpEICNICHHUS CHJIBI COMPOTHBIICHUS BO3AyXa OapabaHa ¢ Hoxamu. [IpeAnpuHsTa ITOMBITKA

YTOYHHUTH IUIOIIAAb COMPOTUBIICHUS B 3aBHCHMOCTH OT YIJIOBOTO TOJOKEHHUS U KOJMYECTBA HOXel OapabaHa

KaTKa-m3MenpunTeNs. VccienoBaHne SKBHBAJCHTHOW TPOCKIHWH BBICOTHI HA TOYHOCTH OIHCAHUS CHIIBI

COTIPOTHBIICHUSI BO3AyXa OapabaHa ¢ HEYETHBHIM KOJMYECTBOM HOKEH TIIOKa3ald, YTO OTHOCHTEIIbHAsS

MOTPCIIHOCTh YMECHBIIACTCA B 1,5 pasa, 41O 00BSICHSIETCST HCKIIOYEHHUEM BIIMSHUS HECONPECACICHHOCTHU

HA4YaJIbHOTO YTJIIOBOTO MOJIOKEeHUs OapabaHa.

KATOK-U3MeJbYHTeTb, 0apadaH ¢ HOKAMU, MJIOMIAAb COMPOTHBIIEHNS], YKBUBAJIEHTA BHICOTA

IHocTanoBka npodaemu. B ocranHi poku B YKpaiHi IIUPOKOr0 3aCTOCYBaHHs HAOyJIn
HeTpaJuLiiiHi, a B psi/l BUNAJKIB 1 HEBIZOMI JI0 IIbOT0 Yacy JAJIs NPALiBHUKIB CeJla TEXHOJOTIT
BUPOOHMIITBA MPOAYKIIT pocauHHUITBA [1]. Po3novasnucs 3MiHM 3 BUKOPUCTAHHS IMIIOPTHHX
KOMOalHIB, fKiI 3ajJMIIATM Ha MOJIAX MPAKTUYHO BCIO HE3EPHOBY YAaCTHHY BpoO’Karo. Taki
OpUMOMU JO3BOJIMIIM MiABUILUTH TPOAYKTHBHICTh MPOILECIB 30MpaHHs], CKOPOTUTHU 3arajibHi
TEpPMIHU JXKHMB, ajlé BUHHUKJIA MpolieMa Mojanbliol MepepoOKH POCIMHHUX pemTok. [lis
HAIlMX BHUPOOHUKIB HAWOUIBII TPOCTUM NUIAXOM ii BHpIIIEHHS BHUSBUIOCS MAacoBe
BUKOPUCTAHHS TUCKOBUX IPYHTOOOPOOHUX 3HApsAAb. SIK pe3yabTar — pyHHYyBaHHsS CTPYKTYpHU
MOBEPXHEBUX POJMIOYHMX INApiB TPYHTY, 3MHUHAHHS LIHHUX Y arpoOTEXHIYHOMY BiJHOIICHHI
arperartiB, NEpeBE/ICHHS iX B MWJIOBMJHUM O€3CTPyKTYpHHUH CTaH, HepeylIUIbHEHHS HUKHIX
miapiB  IPyHTy, TOpYIIEHHS TMpomeciB aepamii 1 iHQIIbTpalii, 3HIWKEHHS 3araciB
HPOAYKTHBHOI BOJIOTH B HIDKHIX TOpU30HTax [2]. 3a KOpPOOHOM B TaKHX BHIAJKax
BUKOPHCTOBYIOTh CIICI[ialIbHI MAaIlMHKA — NOpiOHIoBavi pocnuaHux pemrok ([TPP) [1, 3]. B
VYkpaini nmoniOHI MallMHA € MaJIOBIIOMHUMH, JOPOTHMMH Ta CHPHUMAIOTHCS BUPOOHHUKAMH
CLTBCHKOTOCTIONAPCHKOI MPOIYKIIiT SK MPOIIEC B TEXHOJIOTIT, 0 MOTPedye AOJATKOBHX 3aTpaT
i Mmoxe Oytu He 000B’s3k0oBUM [4, 5]. Kpim mporo, 3a xapakTepHUMH JUIS KOKHOTO THITY
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JAHUX MAIIUH KOHCTPYKTUBHUMH OCOOJHMBOCTSIMH, NMPU BHUKOPUCTAHHI B TPATUIIHHUX IS
YkpaiHH TEXHOJOTisIX BUPOOHHWITBA, BOHM HE 3aBXKIM 1 HE MICHs KOXHOI KYJIbTYpH
3a0e3MeuyoTh HeOOX1IHY AKICTh MOAPIOHEHHS POCIHMHHUX pemToK [1-3, 6].

Ha nmanwmii yac He icHye piBHSHHS JUIsI BU3HAYECHHS TSITOBOTO OMOPY OE3MPUBOTHHUX
[TPP 3 ropu30oHTaIBHOIO BiCCIO OOEpTaHHS.

AHaJi3 oCTaHHIX Jocai/zKeHb i myOJikanii. /[nsi TouHOro BU3HAYEHHS TATOBOIO
OTIopy KOTKa-MojpiOHIOBaYa HEOOXITHO BPaxOBYBATH 3yCWIUIA HA TOJOJIAHHS CHIIM OTOPY
noBiTpst. Y BiomMux pobOoTax [6-7] mpoMy NHTaHHIO HE MNPHUIUICHO yBaru. Bmepiie
3aMporoHOBaHO BpaxoByBaTh omip moBitps X. TaraeBum [8-9] s 3Hapsaas, mo
3HEUIKOJKY€E Oyp’SIHU Y PUCOBHX UYeKax.

IlocTanoBka 3aBaaHHs. Mera AOCHIIKEHHS MOJSATa€ y TEOPETUYHOMY BH3HAUEHHI
BIUIMBY MPOEKIII BHUCOTH NepeTuHy OapabaHa Ha TOYHICTh OMHCY MOJOJAHHS HUM CHIU
OTIOpY TOBITPSI.

BukiiajeHHs1 OCHOBHUX pe3yJbTaTiB. EKkcriepuMeHTalbHO BH3HAYECHUU JIiara3oH
mBuaKocTed Big 15 mo 24 kM/roj BpaxoBye OCOOJMBOCTI pOOOTH KOTKa-MOApIOHIOBaYa y
MOJIbOBMX YMOBax, a caMme pyx arperata (puc. 1) Ha cxuiax-migiomax, sk y BEepTHKAIbHIH,
TaK 1 y ropu3oHTanbHii TwionmHi [4]. [Ipu Takux 3HAYEHHSX IIBUAKOCTI PYXY AOILIBHO
BpPaxoBYyBaTH CUJIY OMOPY MOBITPA.

Pucynox 1 — ITonpiOHIOBaY POCIMHHUX PEIITOK, PO3pO0IIeHH HAYKOBISIMU Kadeapu
CUIBCBKOTOCIIONAapChKOT0 MamHOOy yBanus KHTY

Posrmsnemo Bucory b, mepermHy miBOapaGaHa 3 HOXKEM IIPH 3HAYEHHSIX KyTa

_§S¢g§ (puc. 2).

. T, . . .
B - kyT Mixx HOXKamu, f =—— ; b - mpoekIlis BUCOTH TIepeTrHy miBbapabana 3 HoxeM Ha Bick 0Y
z

Pucynok 2 — Cxema po3TalllyBaHHs HOKIB 3 HETApHOFO KiIbKicTiO (Z=23 mit.)
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Bu3sHauaemMo nmpoeKiito BUCOTH b, B 3aieXHOCTI Bif KyTa ¢ sikuo b, >R,
b,=(h+R)-cosg , (1)

ne R — pazniyc 6apabany, Mm;
h — Bucora HOXa, M.
IIpy mapHifl KiTbKOCTI HOXIB Z 3HAYEHHs MPOEKIii BUcOTH b Ha Bich 0Y Habysae

3Ha4yeHHs b, =D, .

Ipu HenapHiii kimekocti HoxkiB: b, =(h+R)-cos (g - ¢j ,apu 0<p <

.
x

b, :(h+R)-cos(§+¢j, npu —gﬁgoSO.

OTxe MaeMo 3arajlbHUN BHUpa3 Ui BH3HAYCHHS TMPOEKIIi BUCOTH TIEPETHHY

niBOapabaHa 3 HOKEM IIpU _g <o Sg :

bH:(h+R)-cos(§—|¢|J. 2)

AHanoriuHo, mig 4ac poOOTH KOTKa-moJpiOHIOBaua Mpu JesSKii KIIbKOCTI HOXKIB Z
MOKC BHHHMKHYTH BHIIQJIOK, KOJIM IIOBEpXHIO OapabaHy BHAHO 3a HOXIB Db, <R, TO

npuiimaetbes b, = R [12].
KoncTpykTBHO Ha Oapa®aH KOTKa-TOJpiOHIOBaYa HOXI BCTAHOBIIOIOTHCS TaKUM
9UHOM, 1100 Bumanok ko b, <R T1a b, <R OyB HemoxiuBHM.

B 3aranbHOMY BUNAAKy JUIS MMApHOI Ta HE MApHOI KUTBKOCTI HOXIB Z MPOEKIIisl BUCOTH
nepeTuHy OapabaHy 3 HOXaMu OyJie BU3HAYATHCH:

b(p)=(h+R)- %cos(gyﬁﬁ-cos(%—wj , (3)

V4 V4
JI€ 3HAa4YCHHS KyTa B MEKaX—— < @ < —.
z z

JIns mojanpIiuX po3paxyHKiB BUKOpHCTOBYBatdu (opmyny (3) He mouinbHO. [3-3a
HEMOJKJIMBOCTI BCTAHOBJICHHSI ITOYaTKOBOT'O KYyTOBOTO IIOJIOXKEHHSI OapaOaHa 3 HOXamu, a
HEOOXiJIHI JOBM3HAUYEHHS 3 YpaxyBaHHSM MOXHOOK PO3PaxyHKY JalOTh MOXKJIHMBICTb BBECTH
€KBIBAJICHTHY MPOEKIIIF0 BUCOTH HOTO MEPETUHY D,y

b@x=—~jb(¢)d¢>- @)

Jlnist mapHOi KiJIbKOCTI HOXKIB

T Z

b, - z .'Z[b((o)dgozw.sin(f) (5)

3HaiiieMo BIJJHOCHY TOXHOKY O, sika (OPMYEThCS B PpE3yJIbTaTi BpaxyBaHHS
€KBIBaJICHTHOT IIPOEKIIii BUCOTH NIEpEeTUHY OapabaHa 3 HOYKaMH 3a OJIMH TTOBHUH 00epT.

. /4 V2 o
OyHKITISA Cos(gp—z—j npu ——<@<0 3pocraec n0 HaANOLIBIIOrO 3HAYEHHA Ha
4 z

rparuti npu ¢ =0.
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OwuinnMo nmoxuOKy, TOYHOCTI BH3HAYEHHS CHIIM, SIK pe3ysbTaT BBeAeHHs D, mis

napHO1 KUTbKOCTI HOXIB Tp —— < @ <0
Z

b(0) ) (R+h)(cos<o+cos(72[+(pjj ) n-cos(—f.z)cos((/wr;)

berc 2(R+h)ZS|n(ﬂ-) Z'SinE
T z z
Mpu 0<p<Z
z
R+h)-| cosp+cos| % - j cos| -7 1.cos| o— "
b(¢) ! )( ! (z (”J_” 22
T z Z

HaiiGinpme 3HadeHHs MOXWOKKM O Oyae mpu oOepraHHi OapabaHy NpH 3HAYCHHSX

T T
KyTa go:—; , =0 Ta gpz;.

7-cos? - - .
S=-— 22 -100%=‘1——-ctg— :100%. (6)
z-sin” 2:2 2:2
z

BusHaunmo moxuOKy o, , IO BHOCHTHCS HEBH3HAYEHICTIO MOYATKOBOIO KyTOBOIO
MoJIOKEeHHsT O0apabaHy 3 HOKaMH IIPH BUKOPHUCTAHHI TOYHOTO BU3HAYEHHS MPOEKIlii BUCOTH
nepeTuHy b.

Jliist HermapHoOT KUIBKOCT1 HOXKIB

(h+ R)-(COS(omax +cos(ﬂ—|¢)max|n‘ 1
5, =[1- : 100% =[1-——100%,  (7)
T
(h+ R)-(cowmin +cos(z—|¢min|j]‘ cos——
€ Drin :O:_zi Dinax :_i'
z 2-27

I'pacdiuyni inTepmnperamii (puc. 3) pe3ysibTarTiB IOCTIKEHb BIUIMBY BpaxyBaHHS
eKBIBAJICHTHOI IPOEKILii BUCOTH D, Ha TOYHICTH ONMCYy CHiIM Omopy MOBITps Oapabana 3
HOXKAMH TIOKa3ajH, M0 BIJIHOCHA MOXMOKa 3MeHmyeThcs y 1,5 pasu, mo mnosicHIoeThCs
BUKIIIOUEHHSIM BIUIMBY HEBHU3HAYEHOCTI MOYATKOBOTO KYTOBOTO TMOJIOKEHHs OapabaHy i
CTaHOBHUTH. JUIsl HEMIAPHOI KUTBKOCTI HOXIB 0 =1%, J; =1,6%.
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z=23 wm.
ot, 0
15 AN
1,0 Q—L\—\\.{ o
0.5 \t\ﬁl
] \ci ey

5 10 15 20 Z, ULm.

O - moxubKa, siKa (OPMYEThCS B PE3yIIbTATi BBEICHHS bek €KBIBaJICHTHOI IPOEKIIil BUCOTH
OapabaHa 3 HOKaMH;
O; — noxuOKa, sika GOPMy€ThCs B PE3y/IbTaTi HEBU3HAYCHOCTI OYATKOBOIO KYTOBOIO
TMIOJIOKEHHSI TIPOEKIIT BUCOTH OapabaHa 3 HOXKaMHu

PucyHok 3 — 3aeKHiCTh BiTHOCHUX MOXHGOK O Ta 5T BiJl KibKOCTI HOXKIB Z (Z =11...23 1mT.)

Bpaxosytoun dopmymu (5, 6) 3ycwuis Ha IMOMONAaHHS OMOPY IOBITPS MOKHA
BU3HAYUTHU SIK

P =Kok oL, D, o(8,,— %) (11)
ne K — kinpkicTs OapabaHiB 3 HO’)KaMH Ha KOTKY-TIOJpiOHIOBAYI, IIIT.;
ko — KOe(IITIEHT, IO BPAXOBYE TUII CEPEIOBUIINA;
P, — TYCTHHA CEpeIOBHIIIA, Kr/v;
L, — noexuna nesa noxa, M;
9 - HIBUKICTB BITPY, M/C;

9  — HIBHIKICTH arperary, m/c.
azp

BucHoBku. /{715 MOAanbIIOro BU3HAUYECHHS TSTOBOTO OMOPY KOTKA-MOAPIOHIOBAYA TpU
3HAYCHHSAX IIBHAKOCTI pyxy Bix 15 mo 24 km/roja JOLIIBHO BPaxOBYBaTH CHIIY OIOPY
noBiTps. Tak sik pobounM opraHoM € GapabaH 3 HEMAPHOIO KUIBKICTIO HOXIB, TO HEOOX1THO
BpPaxoOBYBaTH 3MiHy WOTO IUIOINII MPOEKIIT Ha IUIONMHY MEPICHIUKYISIPHY pyXy arperara.
ToMy MOMJIMBICTh TEOPETHYHOTO BH3HAUCHHS €KBIBaJCHTHOI MPOCKIIiT BUCOTH B 3aJIC)KHOCTI
BiJl KYTOBOTO TOJIO)KEHHS Ta KUJTBKOCTI HOXIB JJO3BOJUTH BCTAHOBUTH 3HAYEHHS 3yCHILIS Ha
MOJIOJIaHHSI CWJIM OMNOpY TMOBITPS KOTKOM-MOApiOHIOBadeM. HaBeneHi IOCHIIKEHHS €
OCHOBOIO JUIsl CTBOPEHHS PIBHSHHS IIOJI0 BU3HAYCHHS TATOBOTO OMNOPY OE3MPUBOIHUX
Mo IpiOHIOBAYIB POCIIMHHUX PEIITOK 3 TOPU30HTAIBHOIO BICCIO 00EpTaHHs POOOYHMX OPraHiB i
noTPeOYIOTh MOANBIIIOTO TEOPETUYHOTO OOTPYHTYBAHHS PalliOHAIBHUX KOHCTPYKTHBHHX Ta
TEXHOJIOTIYHHX TTapaMeTPiB KOTKA-MoApiOHIOBaYA.
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Determination of height equivalent projection crossing drum with an odd number of knives

During the last few years Ukraine was filled with nontraditional and in some cases unknown
technologies of crop science. The changes started by using imported harvesters which left practically all residues
on the field. This practice allowed increasing the productivity of picking processes and to shorten the terms of
harvest period but there appeared the problem of further processing of plant residues. The Ukrainian producers
chose the simplest way to solve it and used disc equipment for soil cultivation. As a result the structure of
surface soil was damaged, valuable agro-technical aggregates were mashed, which led to their transformation
into dusty unstructured condition. There was also overtamping of subsoil, disfunction of the processes of
aeration and infiltration, decrease of the storage of productive soil water in lower levels. Special machines are
usually used in these cases abroad which are debris pulverisers. In Ukraine these machines are not well known,
expensive and perceived by agricultural producers as part of the technological process which needs extra costs
and not obligatory. Besides, according to the special design of every of these machines they do not provide
necessary pulverization in the traditional for Ukraine production technologies. In order to determine the accurate
draught of the crimp-roller it is necessary to take into account the force to overcome air resistance.

The article presents theoretical research of the influence of introduction of equal-area projection of the
height on the accuracy of calculation of the resistance power of the air of the cylinder drum with blades. The
effort was made to specify the area of resistance depending on the angle setting and the number of blades of the
crimp-roller. Research of introduction of the equal-area projection of the height on the accuracy of description of
the power of air resistance of the crimp-roller showed that the fractional error decreases in 1,5 times. This is
explained by the absence of the influence of uncertainty of the initial angle setting of the cylinder drum.
crimp-roller, cylinder drum with blades, resistance area, equal-area height
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