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OINTUMISALIA PEXXKIMY OXOJICA)KEHHA
TPAHYJ/IbOBAHNX KOMbBIKOPMIB

B oaniti cmammi posensHymi winsxu 3a6e3neueHHs: He0OXiOHOI AKOCMI SPAHYTbO8AH020 KOMOIKOPMY Npu 11020 0X0J10-
ODICeHHI, 3MeHUeHHs eHepeemuyHux eumpam. Haseeoeno ocnoeni napamempu, sKi cymmego 6niuealomv Ha npoyec 0Xoao-
OJICEHHSL 2PaHYN KOMOIKOPMY NiCIsi NPOCIIO8AHHS, NOKA3AHI NPUYUHU BUHUKHEHHS HEOOTIKI8 Npu OMPUMAHHI 20M06020 NPOoy-
Kkmy. Posensinymo npunyun posnooiny nogimpsaHux nOmoxie npu 0XoN00ACEHHI 2PAHY 8 OXON00ACYBANLHUX KOTOHKAX, UOINe-
HI Kpumepil ons ix nopisusivnol xapaxkmepucmuku. Ha niocmasi excnepumenmanoHux 00CHIONCEHb BUKOHAHI PO3PAXYHKU
ONMUMANLHOT MmeMnepamypu nOGIMpsAHO20 NOMOKY CHPAMOBAHO20 HA OXONOO0JICEHHS SPAHYI, GUIHAYEH] eHepeemuyHi Xapak-
MEePUCMUKU NPOYECY OXONIOONCEHHS, HABEOEHO peKOMeHOayil mexHiuHOT peanizayil 3a6e3neuenHs HeoOXIOHOT AKOCME 20MOo6o-
20 npooykmy. Iloxkaszano, wo eenuyuny eumpamu nogimps, wo nooacmvcs 6 0X0N00ICYBANLHY KONOHKY 05l OXONOOJICEHHS
2PAHYIL MOJICHA ICMOMHO 3MEHWUMU, 3ab6e3neuumu cmabinizayio memnepanmypu nogimpsi Ha nedHoMy pieni. IIpu yvomy, He-
oocmamue 0X0N00JCEH s NPU3EOOUMsb 00 NOAGU MIKPOMPIWUH HA NOBEPXHI SPAHYIL, WO 3HUICYE IXHIO MEeplicmb, 30iTbuLye
emicm nuiy, Cnpusie KOHOeHcayil 8oJo2u, Wo Npu3eo0Ums 00 noseu baxmepiil, Yeini i sUHUKHEeHHIO npoyecie eHumms. Kpiv
Yb020, Ha AKICMb SPAHYI 6NIUSAIOMY CUNU MEPMS 8 CEPEOUHT 0X0N00ACYBAYA, A MAKOIC OTI0UI HANPYIICEHHSL 3CYBY, AKI GUHU-
Kaomes npu pobomi po38aHmanicysaibHo20 npucmpoio. Ilpueedeni cxemu pyxy nogimps 0ns 0xono0dxicenns. Posensoarouu
0X011000ICY8AUi 3 NePeXpecHuM NOMOKOM NOBIMPGIOZHAUEHO 30ITbULEHHS 11020 6UMPAM HA OXON00JICEHHS 2panyn Oia 3a0e3-
neuennst ixuvol Kinyegol memnepamypu. B npomumoxosux 0xon00icyeaiax nompiona MeHuia eumpama nogimps OJisk 0X010-
0JICeHHsL, ane Pi3HUYs Midic NOYAMKOBO0IO I KiHYego10 memMnepamypoio npoOykmy He3HauHa. 3Mina memnepamypu epauyn 6io-
6yBaAEMbCSL 8 NPAMO NPONOPYILIHIL 3ANENHCHOCME, A 3MIHA 80JI020CHI 8I0OYBAEMbCS NPU MEHUIUX UBUOKOCMISAX NOBIMPIHO2O
nomoky. Bpaxosyloue npogedeHi 00cniodiceHHst, a MaKolc y 3aNeICHOCI 6i0 MUNY 0X0N00ACYBANbHOI KOIOHKU MA MEXHON0-
2IUHOI NIHIT 2panHyNIO8aHHsA KOMOIKOPMIB, 3aNpONOHOBAHO PO PEKOMEHOAYIll NO 3ACMOCY8ANHIO 3aCO0I8 KIIMAmM-KOHMPOIIO,
3aNPONOHOBAHT WLTIAXYU ABMOMAMUYHO20 YNPAGNIHHA NPOYECOM OXONOONCEHHS SPAHYI.

Knrouosi cnosa: oxonooscyseanvha KonoHKka, epanynb08anuti KOMOIKOPM, MeMnepanypa noGIimpsi, PEHCUM OXONOOHCEHH.

1.3aranbHa MoCcTaHOBKA 3a/1a4i JOCTiTKeHHS. * niporw TouHi (puc. 1.2).

Ha npoiiec 0X0J10/KeHHsI IpaHyJl Micisi rpecy- SIkmo TMOpIBHATH 3a3HAYEHI MPUHIMIN OXOJIO-
BaHHs, B OCHOBHOMY, BILIMBAIOTh TaKi MapaMeTpu; JUKEHHS, TO JOIIBHO BUIUIATH HACTYITHI KpUTEPIT:

* TeMIleparypa MoBiTps, BHKOPHUCTOBYBAHOTO JJIS * BUTpara OXOJIOKYIOYOTO MOBITPS;
OXOJIOJKEHHS, ® DI3HUIT TeMIepaTyp MPOAYKTY i OXOIOMKYIO-

* BMICT JKUpPY B rpaHynax; qoro HOBiTpH;

* BOJIOTICTb OXOJIOIPKYBAHOTO TOBITPSL. * [OTIK OXOMOKYBAHHX TPaHyIL.

Hpu usomy, TEMIIEpaTypa IpaHyJl MICJIA 0X0JI0- Posrisigaroun 0XONnoMKyBadi 3 MEPeXpecHUM I10-
TOKCHHS 3aJIC)KUTh BIA TEMIICPATypu OXOJIOKYH4YOro TOKOM OXOJIO/XKYIOUOTO TMOBITPs, CIiJl 3a3HAYMTH 301Tb-
TIOBITPs, 110 3a0MPAETHCS 3 MPUMILLCHHS, B IKOMY BCTa- LIeHHs] BUTPATH MOAAI0YOr0 UIsS OXOJNOKEHHS TpaHyll
HOBJICHUIT OXOJIoIKyBat [1] ] TOBITpsL Ui 3a0e3reveHHs KiHIeBOi TemiepaTypu. Y

B 3anexkHOCTI Bijf KiJILKOCTI 5IKA JI0A€ThCs Y rpa- MPOTUTOYHHUX OXOJIO/KyBayax MOTPiIOHA MEHIIIa BUTpaTa
HYJIM KHApPY B TIPOIECi OXOJIOJPKEHHS TIOTPiOeH BEIMKHi OXOJIOKYIOUOrO MOBITPs, OAHAK PI3HHLL MK [OYATKO-
PO3XiJl OXOJNOJKYIOYOTO TMOBITPs 1 30LTBLICHHS dacy BOIO i KiHIIEBOIO TEMMNEpPaTypol0 MPOAYKTy HE3HauHa.
OXOJIOIPKEHHS. IIpu upoMy 3MiHI TeMIIEpaTypy IPaHyJI BAHUKAE B IPSIMO

HepoctaTHe 0X0ONO/KEHHS IPU3BOUTE JI0 MOSABH MPOIOPLIiHHIi 3a1eXHOCTI, @ 3MiHM BOJIOrOCTi BHHHMKAE
MIKPOTpIIIMH HA MOBEPXHI IPAHYI, IO 3HIKYE iX TBep- [PY MEHILMX LIBUIKOCTSX TOBITPSIHOTO HOTOKY.

ICTB, 301NBIIyE BMICT THITY, CIIPHUSE FOHHeIfIC.aITIi'l' BOJIO- 3 ypaxyBaHHSIM TOTO, IO y BITYM3HSHiHA KOMGiKO-
", IO HPUBOIUTL N0 MOABH OakTepii, HBiM 1 BUHMK- PMOBOI TTPOMFCIIOBOCTI 3aCTOCOBYIOTHCSI, B OCHOBHOMY,
HEHHL1 [IPOLIECIB THATTA. ) OXOJIOIKyBadi 3 MEPEXPECHAM MOTOKOM OXOJIOIKYHUO-

VCCPCHH.Hl OXOJIOJDKYBa4a Ha SKICTh TpaHysI TO TIOBIiTps, MOUITHHO BU3HAYWTH HOTO ONTHUMAIBHI Ia-
BIUIMBAIOTh TaKi YHHHUKH! pameTpH.

* B3a€EMOJisl TPaHyJl OJWH 3 OJHHM 3 ypaxyBaH-

HSAM B3a€MHOTO TEPTA, 2. ExcnepuMeHTAJIbHI J0CTiKeHHS.

* 30BHIIIHI cH (Iil04i HANpyTH 3CyBY), IO BH- 3aBaanHsa J0CTimKeHb COPMyIHOBAHA K 3a0€3-
HHKAIOTh IPH POOOTi PO3BAHTaXKyBalbHOIO MPHCTPOO MeYeHHs] MIHIMYMY €HEepPreTHYHUX BUTPAT HPH HEoOXia-
OXOJIOJKyBayYa. Hill sikoCTi rpaHys (PO3KPHILYBAHICTH, BOIOTICTH) B IIPO-

3acTrocoByBaHi B KOMOIKOPMOBIiil IIPOMHICIOBOCTI Heci X OXOJIOMKESHHS.

OXONIOKYBadi 3aJIeXKHO Bill HAIPAMKY PYyXy OXOIOIKY- Ha migcrasi npoBeseHMX eKCIEPUMEHTAIbHUX
10400 MOBITPs OyBaroTh HACTYMHI [2]: poOiT, BUKOHAHUX B YMoBax KWiBChKOTO KOMOiKOPMOBO-

* 3 MEPEXPECHNM IOTOKOM OXOJOAXKYIUOro mMo- ro 3aBozy [2], chopMyIIb0BaHi HACTYIHI HATPSAMKH:

Bitps (puc. 1.1); + BU3HAUYEHHS TEMIIEPATYPHOTO PEXUMY OXOJIO-
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[Tomik npadykimy
Puc. 1 - Ipunuyun pobomu 0xon00xcysaua 3
nepexpecHum ROMOKAMU 0X000MHCYIOH020 NOBIMPA.
TT'TI] — memnepamypa epanyn nouamroea,
TIIII — memnepamypa nosimps. nNOYamKosa,
TIIK — memnepamypa nogimps Kinyesa,
TT'K — memnepamypa epauyn Kinyeea
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[lomik nobimps
Puc. 2 - IIpunyun po6omu npomumouHozo
0X07100)1Cy8a4a

TT'TI] — memnepamypa epanyn nouamroea,
TIIII — memnepamypa nogimps noYamKosa,
TIIK — memnepamypa nogimps Kinyesa,
TI'K — memnepamypa epanyn Kinyesa

Y0400 HOBITPs FPaHyJiIbOBAHOI0 KOMOIKOpMY;

* BH3HAYCHHS IUIONII MTOBEpXHI TpaHyN OIS Bif-
BOJIy TeIIa;

* BU3HAQUEHHS Yacy 3HAXOIUKEHHS (EKCITO3MIIIT)
TpaHyJ B OXOJIOKYBaIIbHI KOJOHIII.

3a mepriuM HampsMKOM 33Ja4el0 PO3PaxyHKY €
BU3HAYCHHS 3HAYCHb TEMIIEPATYPHU MOBITPs, IO MMOJA-
€TBCS B OXOJIOZKYBad, 3 YPaxyBaHHSIM TOTO, 1[0 TEMIIC-
parypa rotoBOro mpoayKTy HE MOBMHHA MEPEBULILYBaTH
TEeMIepaTypy HABKOJIMUIHBOTO CEPEeIOBHILA OLIbIIE HiX
Ha 10°C.

[IpoayKTUBHICTH OXONOMKYBaua TO CyXiil pedo-
BHHI CTAHOBHUTE:

_ D (100-WE)
I'-'I]{-E - 100 ’

ne: Il,— IpoayKTHBHICTH OXOJOHKyBaya Io ro-
TOBOMY TIPOAYKTY , Kr/c;

W,,— BomoricTs rpanyn, kianesa, %.

ITpoyKTHBHICTE OXOJIOMKYBaNIBHOT KOJIOHKH 3a
TTUTOMOIO BOJIOTOIO!
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3arparu eHeprii, HEOOXiTHMX MJIsi OXOJIOIKEHHS
rpaHyir.

Nomn = g G (B — £)),

ne: Cyy— TermmoeMHICTE cyxol MacH TpaHys B OfI-

. =
HOMY KLiorpamt, .. "x:
E}m — ETU'
Fvk'

t.— TeMmmeparypa TpaHyls, IO TOJAIOTHCS 3
npecy-rpanysisropa, “C ;

t.; —KiHIIeBa TeMIepaTypa I'paHyJI IiClsi 0X0JO0-
JOKEHHS

3arpatu eHeprii, HeOOXiaHiI JJIs BUAAJICHHS BOJIO-
TH.

Ny =rllg,

Jie. I- TIPUXOBaHa TEMIOTa MApOyTBOPEHHS BOJIO-
rd, JK/KT;

3arpatu eHepril, HEOOXiIHI TS BiIBeJCHHS TTOBi-
Tps:

Ny = Ngymw — Nyg,

IIpu BcTaHOBIIEHOMY BEHTHJISITOPI MEBHOT MPOIY-
KTUBHOCTI, TEMIIEpaTypa MOBITPs, MOJABAHOTO JJIsI 0XO-
JIOJUKEHHS, HEOOX1THOIrO [UIs 3a0€3leYeHHs TEXHOJIOrI-
YHHMX YMOB CKJIaJe:

- Ia
2600 OV, 5,

Ean

ne: V; — IIpONyKTHBHICTH BEHTHIATOPA, M° [T0g,

t,— TeMrepaTypa noBiTps B nmpumirensi, L ,

C, —TterutoeMKkicThb noBiTps kJ[x/kr-k*, pisHa 1,0.

Slkmio 3abip moBITPS 3MICHIOETHCS 3 MPHUMIIICH-
HA, B SKOMY 3HAaXOIWTHCS OXOJIOIPKyBalbHa KOJOHKA i
TeMIlepaTypa IOBITPs TP LbOMY BHUINE HiXipy, TO HEOO-
XiTHOTO OXOJIO/KEHHS TpaHyJl He BinOyBa€eThCs.

SIkuio TeMmneparypy sika MOAAETHCS B OXOJIOKY-
BaJIbHY KOJIOHKY TIOBITPSI BCTAHOBWTHM Ha PiBHI, Hampu-
kiax 10", To iforo BuTpaTy MOKHA 3MEHIIIUTH TIPHOIIH-
3HO B JIBa pa3u:

_ N
'Eu [r'i_t'ﬂ'l-l :| '

TakuM 4MHOM, IS 3a0€3IeUeHHs HeoOXiaHOT Te-
MITEpaTypy TOTOBOTO TPOAYKTY, TEMIIEPaTypy MOBITPS,
1[0 MOJAETHCS B OXOJIOJDKYBATbHY KOJIOHKY HEOOXiTHO
MATPAMYBaTH Ha TIEBHOMY piBHIi.
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o cToCyeThCS BHW3HAYEHHS IUIONI ITOBEpPXHi * BUTpaTa MOBITPS Al OXOJOMKEHHS TpaHywI
TpaHyJI ISl BiIBOY TETIa Ta eKCIO3MIIii 1X 0XOJNOKeH- MOKHa 3HA4yHO 3MeHIUTH (mpubmusHo no 30%), mio
HS, TO JaHi HaNpsIMKH 3aJIe)KaTh Bl KOHCTPYKTHBHHX MpUBeJie 10 CKOPOUYEHHSI BUTPAT HA EJeKTPOEHEPril0 Ha
0COOMBOCTEH OXOJIOKYBATGHUX KOJOHOK i MOXYTh 18-20%;
6yTI/I pOSI‘HSIHyTi B OKPEMUX KOHKPETHUX BHUITAJKaX. * 3aJIeJKHO BiJ TUITY OXOJ'IOZ[)KyBaJ'IBHOI KOJIOHKH,

3aCTOCOBYBAHOI Yy BiOBIqHIH JiHIT TpaHyTIOBaHHS KOM-

3. BucHoBKH i pexomenauii. GiKOpMiB, MOXHA 3ampOTIOHYBATH OJHY 3 YCTaHOBOK

3rigHo 3 HABEJEHMMHM PO3PAXyHKAMH BHU3HAYEHI kaimar-kouTposto Gpipmu RHOSS [3}ra o6nagnanns[4];
HACTYIHI NUISIXM MOJEpHi3allii Mmpomecy OXOJIOMKEHHS * MiHIMAIBHO HEOOXiZHMIT KOHTPOIb TEMITepaTy-
TpaHyJI KOMOIKopMy: pu  TOTpiOHO 3miMiCHIOBATH y JBOX TOYKAaX - Ha BXOAL

* TeMIIepaTypa MOBIiTPs, IO MOJAETHCS B OXOJIO- TTOJIavi TOBITPS B OXOJIOKYBaJIbHY KOJIOHKY 1 Ha BUXO.I
IUKyBallbHy KOJIOHKY, TIOBHHHA BiINOBiJaTH TMEBHOMY TOTOBUX TpaHyNl i BiJANOBIAHO YNPAaBIATH CHCTEMOIO
3HavenHo (15 — 16)C; OXONO/IKEHHS B ABTOMATHYHOMY PEIXKHMI.
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OPTIMIZATION OF COOLING GRANULAR FODDER

This article discusses ways to ensure the necessary quality granulated feed during its cooling, reducing energy
costs. The main parameters that significantly affect the cooling process after the screening of feed pellets, shows the
causes of deficiencies in the delivery of the finished product consideration of the principle of distribution of air flow
during cooling granules in the cooling tower, marked signs for their comparative performance. On the basis of experi-
mental studies made calculations optimal airflow temperature aimed at cooling the pellets, determined the energy
characteristics of the cooling process, provides guidance to ensure the technical realization of the desired quality of the
finished product. It is shown that the flow rate of air supplied to the pooling tower to cool the granules can be substan-
tially reduced to stabilize the temperature of the air at a certain level. Thus, insufficient cooling leads to the appear-
ance of microcracks on the surface of the granules, which reduces their hardness increases the amount of dust, pro-
motes the condensation of moisture, which leads to the emergence of bacteria, mold and rot. In addition, the friction
force inside the cooler affects the quality of the pellets, as well as the existing shear stress occurring during operation
of the discharge device. Shown diagrams illustrating the movement of cooling air. Considering coolers with crossflow
cooling air marked increase its flow rate for cooling the granules to provide the final temperature. In counterflow cool-
ersrequire a smaller amount of cooling air, but the difference between the initial and final temperature of the product
islow. Changing the temperature of the pellets takes place in a direct proportional relationship, and the change of hu-
midity occurs at lower air flow velocities .

Keywords: cooling granular feed column, the air temperature, the cooling mode.
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