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end of the degasser. In the degasser, the solution boils at constant low pressure and temperature rise in
accordance with the interval of change of temperature of the cooled product. The steam formed is compressed by
the compressor and fed from the degasser to the resorber. A low concentration solution from the warm end of the
degasser is also pumped there. In the resorber steam is partially absorbed by the solution when the heat is
discharged into the environment. Next, the steam continues to be absorbed in the resorbers, which are cooled by
the boiling solution. Part of this solution is taken from the entrance to each resorber and throttled into the
degassing cavity that cools the resorber. Increasing the number of resorption steps makes it possible to increase
the concentration of the solution and lower its temperature after throttling into the degasser, or to reduce the ratio
of the resorption pressure to the degassing pressure. It should be noted that in cycles on solutions, in contrast to
cycles on pure agents, there are two degrees of freedom that are chosen to obtain a given cooling temperature - it
is not only the pressure but also the concentration of the solution that complicates the calculations. Therefore, a
generalized technique for the thermal calculation of cycles with different number of absorption steps is developed
to cool the flow of substances from ambient temperature to a given low temperature.

According to the developed methods of construction and calculation of cycles on ammonia solution in
water, the specific energy efficiency of cycles and the degree of compression of steam in the compressor are
analyzed, depending on the cooling temperature and the number of resorption stages. Comparison of indicators
with two-stage ammonia cycle is given. The analysis shows the higher energy efficiency of the resorption cycles,
and that with the increase in the number of resorption rates in the cycles, the ratio of the resorption pressures and
degassing decreases. This allows the steam to be compressed in efficient turbochargers or in thermal compressors
when using heat of low temperature potential, which will also contribute to energy conservation during cooling of
liquid and gaseous products in various industries, including in agriculture.
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OOrpyHTyBaHHS palllOHAILHOTO CITiBBITHOILICHHS
JyTOBOI JIOB)KMHU BaKyyMHOI KaMEPHU Ta KIJIbKOCTI
KOMIPOK BHCIBHOT'O JIUCKAa ITHEBMOMEXaHIYHUX
BAKYYMHHUX BHCIBHUX anapariB

BcranoBneHo, mo 3HAa4YHI pe3epBM B IIJIBUIICHHI SKOCTI pO3MOJUTY HAciHHS CiBaJKaMu 3
ITHEBMOMEXAHIYHUMH BaKyyMHMMH BHCIBHHUMH arapaTaMd II0 IUIOMII JKMBJEGHHS MICTSTBCSI B 3MEHIICHHI
MyJIbCallii BEIMIMHN PO3PiPKEHHS B BaKyyMHIM KaMepi 3a paxyHOK paliOHaJBHOTO CITiBBITHOMICHHS ii AyroBOi
JOBKMHHU Ta KITBKOCTI KOMIpPOK BHCIBHOTO MHCKa. 3ampOIIOHOBAHO MaTeMAaTHYHUI BHpa3 Ui BH3HAYCHHS
MPIOPUTETHOTO PAAY KITBKOCTI KOMIPOK BHCIBHOTO JFICKA JUTSI BUCIBHUX arlapatiB 3 IIEBHOIO TyTOBOIO JOBXHHOIO
BaKyyMHOI kamepu. Pe3ynbratu TEOpeTHYHUX JOCIHIIKEHb €KCIIEPUMEHTAILHO MiATBEPKEHI B J1a0OpaTOPHUX
YMOBax.

NHEeBMOMeXaHIYHUI BUCIBHUI anapaT, HACIHHA, BAKYYyMHA KaMepa, KOMipKH, BUCIBHMIA 1M CK
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O0ocHOBaHME PALMOHAJIBHOIO COOTHOLICHHUSI AYrOBOM JJMHBI BAKYYMHOH KaMepbl W
KOJIMYeCTBA  fY€eK  BbBICEBAKOIIEr0 JANCKA ITHEBMOMEXAaHMYECKHX BaKYYMHBIX

BbBICCBAKOIIUX allllapaToB

YCcTaHOBIIEHO, YTO 3HAYUTEIHHBIC PE3EPBHI B MOBHIIICHIH Ka4eCTBA PACIIPECICHIS CEMSIH CESIIKaMH C
MMHEBMOMEXAHUYECKUMH BaKyyMHBIMH BBICEBAIONIMMH amnmapaTtaMyd [0 IUJIOMAAM THUTAaHUS HUMEIOTCS B
YMEHBIIICHNH MyIbCAIIUU BEIHMUNHBI PA3PEKEHUS B BAKYYMHON KaMepe 3a CUeT PalloHATbHOTO COOTHOIIIEHUS €€
JyrOBOM JJMHBI ¥ KOJHMYECTBA SIYCCK BBICEBAromIero jucka. IlpemiokeHa wmarematuyeckas (opmyiia
ONpEJENICHUs MPUOPUTETHOTO psAla KOJIMYECTBA SIUEEK BBICEBAIOUIETO JMCKAa BbICEBAIOLIUX allllapaToB C
ONpPEJENICHHON JyroBOM [UIMHOM BakyyMHOM KaMepbl. Pe3ynbTartbhl TEOpPETHUYECKUX  HCCIeI0BaHUI
AKCIEPUMEHTAIBHO ITOITBEPKICHBI B JIA0OPATOPHBIX YCIOBHUSX.
NHeBMOMeXaHUYEeCKHUIl BhICEBAIOIINI aNmapaT, ceMeHa, BAKYyMHasi KaMepa, siueilKu, BbICEBAIOIIUMA TUCK

BuBdenHio mpoiiecy BHCIBY HACiHHsS ITHEBMOMEXAHIYHMMH BUCIBHMMH arapaTaMi, B
OCHOBY $IKOTO TOKJIa/IeHa B3a€MOJiSl HACiHHA 3 JI03yIOUMM OpPIaHOM, IO 3JIHCHIOETHCS 32
JIOTIOMOT'OFO TTOBITPSIHOTO MOTOKY, MPUCBSIUEHI mpalli baraTbox aBTopis [1, 2].

Bcranosieno [3, 4], mo naHuii mpouec 3aJeKuTh BiJ po3MipiB, ¢opmu i (i3uko-
MEXaHIYHUX BJIACTUBOCTEH HACIHHS, TEOMETPUYHUX PO3MIpPIB KOMIPOK JIMCKa, HOTO
MaTepialy, CHiBBIJHOIICHHS KIHEMAaTHYHUX MapaMeTpiB HACIHHS 1 KOMIPOK JIMCKa B MOMEHT iX
B3a€MO/11, BEIMYMHU PO3PIKEHHSI MTOBITPSI B BAKYYMHIN KaMmepi Ta IHIIUX (HaKTopiB

barato gochmigHMKIB BiAMI4alOTh 3HAYHY YYTJIWBICTh MHEBMOMEXAHIYHMX BUCIBHUX
armapariB JI0 3MiHHU PiBHS PO3PIIKCHHS B BaKyyMHi# kamepi [5]. [HmmMu nociimkenHsmu [28,
29] BHSIBICHO, IO TMOPSI 3 BEIMYMHOKI PO3PIHKEHHS B BaKyyMHIH KaMepi Ha 3alOBHEHHS
HACiHHAM KOMIpOK BHCIBHOTO AMCKa BIUIMBA€ i TIMOWHA BaKyyMHOI Kamepu. AJe naHi
dakTopu € 3aJIeKHUMU. TIPU 3MiHI TTIMOMHU BaKyyMHOI KaMepH BiI0OYBA€ThCS MEPEepO3IOIia
JUHAMIYHOT 1 CTATUYHOI CKJIAJOBHX IMOBHOI'O THCKY 3a PAaXyHOK 30UIBIICHHS IIBUIKOCTI
NOBITPsiHOTO NMOTOKY. [Ipy mocTifiHuMX BUTpaTax MOBITPsS. B BUCIBHOMY arapari 1i€ MpU3BOIUTh
JI0 3MIHM BEJIMYMHH PO3PI/PKEHHS 1, SIK HACIIOK, BIUIMBAE Ha 3alIOBHEHHSI KOMIPOK BHCIBHOTO
JIUCKA HACIHHSIM.

AHani3 pe3yabpTaTiB JOCIIPKEHb THEBMOMEXaHIYHIX BUCIBHUX amapariB MOKa3aB, 110
npu oOepTaHHI BHUCIBHOTO JHCKAa PO3PIIKEHHS B BaKyyMHIH KaMepl HE € IOCTIHHOIO
BEJIMYMHOIO, 110 NMPHU3BOJIUTH IO MOTIPIIEHHS SKICHUX MOKAa3HMKIB PO3MOJALTY HACIHHS IO
JOBXHHI psifka [6]. OmHiero 3 IPUUYUH MYyJIbCYIOUOl 3MiHU BaAKYYMY € 3aJISKHICTh KOeDIlliEHTY
TiJIpaBIIYHOTO OMOpPY MHEBMOMEXaHIYHHUX arapariB BaKyyMHOT'O TUIY BiJl KUTBKOCTI KOMIpOK
BUCIBHOTO JIMCKA, [0 3HAXOSITHCS B 30HI BaKyyMHOT kKamepu (puc. 1).

BukopucToByouM piBHSIHHS €HEPrOEMHOCTI, MOXHA 3aIIUCATH!

N, =Ap,Q, = Ap,-Q, =const, 1)

ne Ny — eHeproemMHICTh BUCIBY BUCIBHUM amaparom, BT;

Ap1, Ap2 — BTpaTH THUCKY y BHCIBHOMY amapaTi NMpH KUIBKOCTI KOMIPOK JTUCKa, II0
3HaXOATHCS B 30HI BaKyyMHOT kamepH, Ki ta Ky Biamosiano, Ia;

Q1, Q2 — BUTpaTH MOBITPS y BUCIBHOMY amapati MpH KUIBKOCTI KOMIpOK BHUCIBHOTO
JIMCKa, 110 3HAXOIAThCS B 30HI BAKyyMHOT KamepH, K; Ta Ko BimoBigHO, Mlc.

V.2 V2
Aplzé/l'p s Apzzgl'—p 2
2 2 (2)
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ne (1, (2 — Koe(ilieHT TiIpaBIiyHOrO OMOPY BUCIBHOTO THEBMOMEXAHIYHOIO amapara
IpU KUTBKOCTI KOMIPOK BHCIBHOTO JIMCKA, 10 3HAXOASTHCSA B 30HI BakyyMHOT KamepH, Ki Ta K;
BIJIITOBIHO;

p — IITBHICTH MOBITPS, Kr/MS;

Vi, Vo2 — mMBUAKICTH TOBITPSHOTO IMOTOKY B MAaTpyOKy BaKyyMHOI KaMepu IpH
KUTBKOCTI KOMIPOK BHCIBHOTO JIMCKA, IO 3HAXOJSAThCS B 30HI BakyyMHOI kamepH, K; ta K
BIiAIOBiTHO, M/C.

Pucynoxk 1 — Kpumrka BHCIBHOTO amapaTa 3 BAKYyMHOIO KaMepOIO Ta BUCIBHUH JFICK
Howcepeno: pospobaeno asmopom

[IBUAKICTH MOBITPSHOTO MOTOKY B NATPyOKy BaKyyMHOI KaMepu MOYKHA BU3HAYUTH 3a
piBHsSHHSIM bepHymi:

(3)

N€ Psaxls Peax2 — BETMUMHA PO3PIIKEHHS B BaKyyMHIH Kamepl MPH KUTBKOCTI KOMIPOK
BHCIBHOTO JIMCKA, 1110 3HAXOIAThCS B 30HI BaKyyMHOT KamepH, K Ta Ko BiamosiaHo, [1a.

[TincraBnsroun 3HadeHus Vi ta Vo 3 (3) B piBHAHHS (2) i BpaxOBYIOUH IPU IBOMY
piBHSHHS 00’ €MHUX BHUTpAT:

levl'f; Q, :Vz'f1 4)

. . . 2
ne f — monia npoxigHoro nepepizy nmarpyoka BakyyMHOT KaMepH, M*.
[Ticns mepeTBOpPEHHh OTPUMAEMO:

2
31+
psakz = é .—é/Z.pearq

¢, ) 1+¢& (5)
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Sk BumHO 3 piBHSHHSA (5), KOJMBaHHS BEIUYMHHM KOE(II[IEHTA TiIPaBIiYHOTO OMOPY
BUCIBHOTO amapara { MpHU3BOJATH 10 KOJUBAHHS BETUYMHHU PO3PIIKEHHS B MOr0 BaKyyMHIi
Kamepi, 10 HEraTHMBHO BIUIMBA€ Ha SIKICTh BHUCIBY HACiHHA. BrumB 11i€i HEBiAMOBIIHOCTI
0CO0JIMBO CHJILHO MPOSIBISETHCS Yy IBOX BUMAAKAX: MPU BUCIB1 BETUKOr0 32 PO3MIPOM HACiHHS
BHUCIBHUM JHMCKOM 3 KOMIPKaMH BEJIMKOIO JI1aMeTpa, a TaK0X y THEBMOMEXaHIYHUX BHCIBHUX
armapariB 3 HEBEJIMKOIO KyTOBOIO JOBKMHOIO BaKyyMHOI KaMepH.

Tak, B mHeBMOMexaHigyHOMY amapari ciBanku CYITH-8A kyToBa Benmn4mHa BaKyyMHOI
kamepu craHoButh w=270°. IIpyu BHKOPHCTAaHH] BHCIBHOTO IHMCKA 3 KiIBKICTIO KOMipok z=14
JIiaMeTpoM 5,5 MM, piBHOMIPHO PO3TAIIOBaHMUX MO KOy paaiycoM =60 MM, B pi3HI MOMEHTH
yacy B 30HI BakyyMHOI kamepu 3HaxonsaTbcs 10 abo 11 komipok. Ile mpusBoauth 10
smenmenHs: (npu k=11) a6o 30inbmenHs (npu k=10) BeqMunMHM PO3pIPKEHHS B BaKyyMHIi
Kamepi.

YMOBOIO 3HAaXOJDKCHHsI TOCTIHHOI KITBKOCTI KOMIpPOK BHCIBHOTO JHCKa B 30HI
BaKyyMHOI KaMepu € OJHOYACHICTh BXOJAY y BaKyyMHY Kamepy OJHOI KOMIPKH 1 BUXOAY 13
30HM BaKyyMHOI KaMepH iHIIOT KoMipku (puc. 1), siky MO>KHA 3aIUCaTH CITiBBIIHOIICHHSIM:

yr= rk, (6)

Jie  — KyTOBa BeJIMUMHA J{yTH BaKyyMHOI KaMepH, pas.;
I' — pazaiyc Kojia 00epTaHHS IEHTPIB KOMIPOK BUCIBHOTO JINCKA, M;

|- BiJICTaHb MK IIEHTPAMH CYMDKHHX KOMIPOK IO Jy3i KoJa iX o0epTaHHs, M,
k - miste uncno, k<z;

Z — KUTBKICTh KOMIPOK BUCIBHOTO JHMCKa, IIT.

BpaxoByroun, mio:

r _ 27-r
2 ™
3 piBHsiHHSA (6) 3HAX0UMO:
27 -k
y = :
z (8)
abo:
~360-k
z ©)

JIe KyT | — B Tpajycax.

BukopucroByroun Bupas (9) MokHA OTpUMATH MPIOPUTETHUH P KIIBKOCTI KOMIpOK
JUTsI THEBMOMEXaHIYHUX BUCIBHUX amapaTiB BakyymHoro tuiry ais =270 z=4, 8, 12, 16, 20,
24,281 1.0,

Jlist miATBEepKEHHST PE3yJIbTATiB TEOPETUYHHUX JOCTIIKEeHb MO0 cTadiii3alii piBHs
PO3piKEHHST B BAaKyYMHIM Kamepi 3a paxyHOK Y3TOJDKCHHS JOBKUHH BaKyyMHOI KaMepu Ta
KUTBKOCTI KOMIPOK BHCIBHOTO JMCKa Ta TEPeBIpKY SAKICHUX TIOKAa3HUKIB POOOTH
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MHEBMOMEXaHIYHOTO BHUCIBHOTO arapaTa Ha BiAnoBiaHicTh icHytounM ATB Oyna po3poOriena
nporpama eKCrepuMEeHTaTbHUX JOCIIIKECHb.

Jns peanizanii gaHoi mporpaMu BHKOPHCTOBYBAjach €KCIIEPUMEHTAbHA YCTaHOBKA
(puc. 2), mo BMinlye 00 €KT JIOCITIDKCHHS — MHEBMOMEXaHIYHUI BHUCiIBHWII amapat 1 3
MaHOMETPOM 2 JUIsl KOHTPOJIIO PiBHS PO3PIHKCHHS B BaKyyMHiM kamepi. BinOip moBiTps 3
BHCIBHOTO amapara 3/1iCHIOBAaBCS 3a JOMOMOTOI0 BiALIEHTPOBOI'O BEHTHIISATOPA 3 3aCIiHKOIO,
110 JTaBaJIO MOKJIUBICTh PETYJIIOBAaTH PIBEHb PO3PIKEHHS B BAKyyMHIN Kamepi.

/i- i - é '|
do benmunamapa // |
/é}(

: |
L/

R

=
C
O

1-BuciBHMH amapat; 2—MaHOMETp; 3—MOTOp-peNyKTOp; 4—iatep; S—cTpiuka; 6—peryynsaTop MBUAKOCTI CTPIUKU

PucyHok 2 — @yHKIIOHAIbHA CXeMa YCTAHOBKH JIJIsI JIOCITIKSHHSI BUCIBHOTO ariapara
Howcepeno: pospobaeno asmopom

[TpuBin BHCIBHOrO amapaTa 3I1MCHIOBABCS JIAHIFOTOBOIO TI€pelavyero BiJl MOTOp-
penaykTopa 3 3 KHUBJIEHHSAM 4Yepe3 jarep 4, 1o aaBajgo 3MOTY 3MIHIOBATH O0OEPTH BUCIBHOTO
JMcKa B fiana3oHi 2...9,2 pan/c.

Jlns OIIHKM SIKICHMX TIOKa3HHWKIB POOOTH BHCIBHOTO amapaTa BHKOPHCTOBYBaJIach
BiZloMa MeToaMKa 3 BUCIBOM Ha ctpiuky 5 [7, 8]. LlIBuakicte pyxy CTpiukd 3MiHIOBajach
CIIEKTPOHHKUM PETryIsSTopoM 6 B mianasoni 1,5...3,5 m/c.

byHkep BUCIBHOro amapara 3allOBHIOBaBCS HE MeHIIE HiDK Ha 2/3 ioro o0’emy.
BuciBHuii Auck mpoBepTaBcs sl 3alIOBHEHHST KOMIPOK HACIHHSM, PO3PIKEHHS B BaKyyMHIN
KaMmepi BCTAaHOBJIIOBAIOCH HA 33JJaHOMY PiBHI Ta KOHTpoutoBanocst Manomerpom (3140 I1a).

Jlocnian mpoBOAMINCH 3 cepiiiHuM nuckoMm (Z=14) ta 3ampomnoHoBaHuM (Z=16) mpu
KyTOBIf JOBXHMHI BakyymHOi Kamepu w=270° Tta mBuzakocti crpiukn 1,5 wm/c mpu
MOCJTIZIOBHOMY 301IIbIIIEHHI KyTOBOI INBHAKOCTI Aucka Bix 2 paa/c a0 9 paa/c 3 kpokom 1
pan/c.

[Mepexix 10 HOBOI cepii MOCIIIB 3AIMCHIOBABCSA 3aMIHOIO cepiifHOro aucka (z=22) ta
3aIpONOHOBAHOTO (z=24), MBUIKOCTI JUIMKOI cTpiuku 3,5 M/c.

Jlani KiHEMaTH4YHI PEeXUMH JTAI0Th 3MOTY 3a0e3leduyBaTd SK MiHIMAJIbHUHN iHTEpBAal

BUCIBy Ha MakcuMmanbHii mBuakocti (5 cM) Tak i MakcHMasbHHUI iHTepBajd BHCIBY Ha
MiHIMaibHIH mBHIKOCTI (57 cMm).
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B skocti KpuTepil0 TpU  OIIHIOBaHHI SIKOCTI poOOTH BHCIBHOTO amapaTa
BUKOPHCTOBYBaBCS KOe(ILIEHT Bapiallii:

(10)

[TpoBeneHi excriepuMEHTa bHI TOCTIKEHHS MIATBEPAUIN PE3YJIbTaTH TEOPETUIHUX
JOCITIKeHb. SIKICHI MOKa3HUKKM POOOTH BUCIBHOTO amapara 3 3alpOlOHOBAHMMH JUCKAMH
(z=16, z=24) xpamii 3a SKICHI MOKa3HUKH IMPH POOOTI BUCIBHOTO amapara 3 CEpiiiHUMH
nuckamu (z=14, z=22). 3a npoBeJICHUMH JAOCIIKCHHAME KOe(IillieHT Bapialii 3HUKY€EThCS 3
55-73% no 37-48% (puc. 3, 4).

Koedimient Bapiamii NpakTHYHO HE 3MIHIOETHCS TIPU 30UIBIICHHI KOMIPOK Ha
BHUCIBHOMY JTUCKY 3 14 mo 22 a6o 3 16 mo 24 i migBUIIEHHI MIBUAKOCTI JIMNKOI cTpiuku 3 1,5
m/c 1o 3,5 m/c. OcTaHHE SIBUIIE MOSICHIOETHCS MPAKTHYHO MPOMOPIIIHHUM IMiIBHICHHAM SIK
BUCIBHOT CITPOMO’KHOCTI anapara TaK i OCTyMaibHOI MIBUIAKOCTI JIMIKOT CTpivkH (arperaty).

W % W %

70 70
7\ /'
i 60 | | T

60 /

9

50 2 50

P

/ B g o 7 A ari

' AT ANV A
= |

N~ A WAV V)R CARAVEYS o il N V]
7 ! / _,/’{. / s _/%//" Sl 5 A-/
/ / / / Y -/ f‘/ / 1 . e ,’/ /
30 . . / 7 _ 30 : 2 V¥ A
20 L 20 !
1-z=14,2 - z=16 1-2:222 - z=24.
Pucynox 3 — 3anexHicTh Koe]ilieHTy Bapiallii Bijg Pucynox 4 — 3anexHicTs KoedillieHTy Bapiamii Bif
KyTOBO{ IIBUJIKOCTI JUCKa KyTOBOI IIBHIKOCTI IHCKa
(mBHAKicTs mUMKOT cTpiukm 1,5 M/c) (mBHAKicTE MHMKOL cTpiuky 3,5 M/c)
Howcepeno: pospodaeno asmopom Lowcepeno: pospodaeno agmopom

JUist OLIHIOBAaHHS TICHOTH 3B’SI3Ky MDK BUXITHHUMH Ta PO3PAaXyHKOBHMH JaHHMHU 32

dopmyioro (11) 6ynu po3paxoBaHi KOShII[IEHTH KOPEIALT, [0 OMUCYIOTH 3aJI€KHOCTI Ha PHC.
3 Ta4:

N.izl:w.w’ _ZW-ZW’
N'ng —(Zn“w)z . N-iZ::W’Z —[gw’]z

i=1

, (11)
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ne K — xoedimieHT Kopemstii;

N — KUTBKICTh POBEICHUX JTOCIIIIB;

N — MOPSIAKOBUN HOMED BIATYKY;

W - BIJIT'YK 32 €KCIIEPUMEHTOM,;

W — BiZIryK 3a po3paxoBaHOI0 PErPECUBHOIO 3aJICKHICTIO.
- PUCYHOK 3:

W = 49,652+ 25150 ; (12)
W =3386+16370; (13)

- PUCYHOK 4:

W =52,064+16180;
(14)
W =35493+1,250. (15)

PospaxoBani 3a ¢opmynoo (11) koedimieHTH KOpESIil BIAMOBIAHO CTaHOBIATH
K=0,98, K=0,99; K=0,98 Ta K=0,99, mo niaTBepKy€ aIeKBaTHICTh OTPUMAHUX PiBHSHb.

AHami3 3aeKHOCTI Ha puc. 3 Ta 4 TaKoX BKa3ye Ha TIOTIPIICHHS SKICHUX TOKa3HHUKIB
POOOTH BUCIBHOTO arapara mpH 30UIbIISHH] KyTOBOT IIBUAKOCTI BUCIBHOTO JIMCKA, 10 301ra€ThCs
3 pe3yJibTaTaMy MONEPEHIX JOCIIPKeHb, POBEICHUX 1HIIMMU fAociiaaukamu [9, 10].

OTxe, palioHaNbHUM CHIBBIAHOIIEHHSM KYyTOBOI JIOBKMHM BaKyyMHOI KaMmepH 1
KUTBKOCTI KOMIPDOK BHCIBHOTO JHMCKa CJiJ BBaXaTW Take, IPH SKOMY BiIOYBa€ThCS
OJTHOYACHUH BX1J] OJIHI€T KOMIPKH B 30HY BaKyyMHOI KaMepU Ta BUXI1JI 1HIIOT KOMIPKH 13 30HU
BaKyyMHOI kamepHu. i MHEBMOMEXaHIYHOTO BaKyyMHOTro BUciBHoro amapata tuny CYIIH-
8A Ttake cniBBigHOMIEHHS cTaHOBUTD w=270° Ta 2=16, z=24.
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Reasoning of Rational Ratio of Arc Length of Vacuum Chamber and Number of Cells of

Sowing Disc of Pneumomechanical Vacuum Sowing Machines

Considerable backlogs in upgrading of distribution of seed by seeders with pneumomassage vacuum
seedmeters areally feed are contained in reduction of pulsation of size of rarefaction in a vacuum chamber. One
of reasons of such pulsation is dependence of coefficient of hydraulic resistance of vehicles on the amount of
cells of sowing disk, being in the zone of a vacuum chamber. Influence of this dependence is special strongly
shows up at sowing of large seed sowing disks with the cells of large-break, and also in pneumomassage
seedmeters with small angular length of a vacuum chamber.

Thus, in the pneumomechanical seeding machine of the SUPN-8A seeder, the angular value of the
vacuum chamber is 270°. When using a seeding disk with 14 cells that are evenly spaced in a circle, 10 or 11
cells are in the area of the vacuum chamber at different points in time. It results in a decrease (11 cells) or an
increase (10 cells) of the vacuum in the vacuum chamber.

The condition of being of permanent amount of cells of sowing disk in the zone of a vacuum chamber is
set and the priority row of amount of cells is got for the pneumomassage seedmeters of a vacuum type with the
fixed angular length of a vacuum chamber.

Taking into account the requirement, a priority number of cells of the seeding disk of
pneumomechanical seeding devices of vacuum type with an angular value of vacuum chamber 270° was
obtained: 4, 8, 12, 16, 20, 24, 28, etc.

Experimental verification of working hypothesis and formed mathematical model confirmed their
adequacy. Quality indexes of work of seedmeter with offer disks higher than indexes during work of seedmeter
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with serial disks. The coefficient of variation of unevenness of distribution of seed along a row went down from
55-73% to 37-48%.

For the pneumomassage seedmeters of a vacuum type with the fixed angular length of a vacuum
chamber, rational correlation of angular length of a vacuum chamber and amount of cells of sowing disk it is
necessary to count such at that there is simultaneous included of one cell in the zone of a vacuum chamber and
exit of other cell from the zone of a vacuum chamber. For a pneumomassage vacuum seedmeter with angular
length of a vacuum chamber 270° a rational amount of cells is 16 and 24 units.
pneumomechanical sowing unit, seeds, vacuum chamber, cells, sowing disc
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B3aemopis poCIMHHUX OJI 3 pOOOYMMH KOHTAKTHUMMU
MOBEPXHSIMM JIeTaJIE MaJMBHOI anmaparypu JU3EIbHUX
JIBUTYHIB

Buxonano anHami3 JiTepaTypHHUX JDKEpel, II00 MpoOieMu pyiHHyBaHHS POOOYHX MOBEPXOHb OCHOBHUX
JeTanell naJuBHOI arapatypu AW3eIbHUX JABUTYHIB BHACTIOK KOHTAKTY 3 PIIKHMH MaJMBAaMH AJIbTEPHATHBHOTO
noxo/pkeHHs. [IpoBeieHo MeTanorpadidHe JOCHIPKEHHS! BIUIMBY KOHTAKTy POCIMHHHX IMAJUB Ta JM3EIbHOIO
najvBa Ha poOoul MOBEPXHI JieTalell NajuBHOI amapaTypu AM3EIbHUX JBHMIYHIB. 3/iHCHEHO aHalli3 BIUIUBY
AIBTEPHATHBHUX TAIMB HA KOHTaKTHI poOoui MoBepxHi meranmeit audepeHmiioBaHuM MmetogoM (0 Ta micis
KOHTaKTy). 3pOo0OJeHO aHali3 OTPUMAaHHX pe3yNbTATIB Ta HaJaHi MPOMO3HIIi IIOJ0 MOAANBIIUX POOIT MO
ajanTarii JU3eJIbHUX ABUTYHIB JJIsl pOOOTH Ha PIAKHUX AIbTEPHATHBHUX MaJIUBax.

Mikpouutid, aJbTepHATHBHI NaJMBa, NAJMBHA Aanaparypa, AM3eJbHMI JIBHIYH, POCJAMHHA OJIif,
KOHTAKTHA NMOBEPXHS, MiKPOCKOTI

B. 5S1. OmoBckmid, jo11., kaua. TexH. Hayk, A. U. 'paGoBenko, ct., npenoa., M. A. IlIBen, cT., mpeno.
Iepsomaiickuti  uauan HayUOHAILHOZO YHUSEPCUmMema Kopabiecmpoenuss umeHu aomupaia Makaposa,
e.Ilepsomaiicxk, Yxkpauna

B3aumopeiicTtBue PACTUTECJIBHBIX Mace/l ¢ KOHTAKTHBIMU IMOBEPXHOCTAMMU JeTajie

TOIUIMBHOM anmapatypbl Au3eJIbHBIX ABUraTe el

BelmonHeH aHanm3 JMTEpaTypHBIX HCTOYHHUKOB MO TpoOJieMe paspymieHus pabouux ITOBEpXHOCTEH
OCHOBHBIX Je€Tajiel TOIIMBHOW amrmaparypbl TU3eIbHBIX JBHTaTeseii B pe3yjibTaTe KOHTAKTa C JKHIKAMHU
TOIUTMBAMH AJBTEPHATUBHOIO MPOUCXOXKACHMS. [IpoBeneHo MertaymiorpaduyecKue HCCIIEJ0BAaHHS BIUSHUS
KOHTAaKTa PACTUTENBHBIX TOIUIMB W JW3EJIBHOTO TOIUIMBAa Ha pabO4Me IOBEPXHOCTH JeTajied TOIUIMBHOM
amnmnaparypbl AU3C€JIbHBIX HBHFaTCHeﬁ. OCyH_[eCTBJ'IeH aHaJIu3 BJWAHUA AJIbTCPHATUBHBIX TOIUIMB Ha pa60tme
KOHTAKTHbIC MOBEPXHOCTH JeTaneil quddepeHnpoBaHHBIM MeTooM (10 M mocie KoHTtakra). CrenaH aHamm3
TMOJYUYCHHBIX PE3YyJIbTaTOB U MPEACTABJICHBI NPCATOXKCHUA IJIA [[aJ'II:HCﬁL[IHX pa60T 10 agalTanuu JHU3CJIIbHBIX
JIBUTATENEH Uil paOO0Thl Ha KUAKUX aTbTEPHATUBHBIX TOIIMBAX.
MHUKpPOULTH(}, aJIbTePHATHBHbIE TOIIMBA, TOIVIMBHAS aNNapaTypa, AM3eJbHbIi IBUraTe/b, pACTHTEILHOE
MacJ10, KOHTAKTHAS MOBEPXHOCTH, MHKPOCKOII
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