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AHHoTaums. ['YMUHOBbIE BELLECTBA aAcopOMPYOTCA Ha KNeTou-
HOW CTEHKE OpraHu3Ma XUBOTHbIX, MOBbILIAS 3MaCTUYHOCTb ee 060-
TIOYKM U yBENUYMBAS NMOBEPXHOCTb KIETKU, YTO NPUBOAMT K Bo3pacTa-
HMIO KOMMYeCcTBa MOCTYNaloLLEro B Hee Kucropoda W, Kak creacreue,
YBENNYEHNIO MHTEHCMBHOCTU OBMeHa BeLLecTB U MpoLEecCoB pocTa.
Mpv BBEOEHUM IYMVHOBBIX BELLECTB B PALIMOH KPYMHOIO poraToro cKo-
Ta CpedHECYTOYHbIN NPUPOCT KX XUBOW Macchl Bo3pactaeTt Ha 14,4%.
Mpw ncnonb3oBaHWUM B kayecTBe J0OaBKM B KOPM UbIMASAT UX CPeaHe-
CYTO4HbIN NpupocT yBenuunaaetcst Ha 11,85%, macca cepgua, nevexwu,
CeneseHKn 1 XenyHoro ny3blps BospacTtaeT Ha 20,7%, a konuyecTea
remornobuHa — Ha 7,4%. CpeaHeCyTOYHbIN NPUBEC NOPOCAT-COCYHOB
yBenuynBaetcst Ha 8,3%. Mcxoas us aktyanbHOCTW npegmeTa mnccrne-
[OBaHVsA, aBTOPOM MpeAiaraeTcs NMHWUSA BaKyyM-BbiMapHOW yCTaHOB-
K1 MPOM3BOAUTENBHOCTLIO 7,5 NuTpoB B Yac (60 nutpoB 3a uukn) Ans
MOBBILLEHNST KOHLEHTpPaLUMN TYMUHOBBIX BELLECTB, KOTOpasi COCTOUT
13 HarpeBaTenbHOW Kamepbl C MEPHOW LUKanown, nogorpesarens, pe-
3epBHOrO Moforpesarens, BakyyMMeTpoB, BOAOCTPYMHOTO U LIEHTPO-
GexxHOro Hacoca, MaHOMETpa, OXnaauTersi, racUTeNs CKOPOCTU CTpyMU,
emkocTv anst BoAbl. [MpuHUMN paboTbl 3aknioyaeTcst B CreayrLeM.
B HarpeBaTenbHylo kamepy nomMellaeTcsl co3peBluasi ryMrHoBasi cy-
cneH3us, B pyballky HarpeBaTenbHOW KamMepbl NOABOAMTCA BOoAa U3
cuctembl otonneHus. Mpu JoCcTKeHMn TemnepaTypbl CycneHaum 65
C’ BkntoyaeTcs LeHTpobeXHbI Hacoc AMst nofayn Boabl B BOAOCTPYA-
HbI Hacoc. Beixoasa n3 paboyero conna BogoCTPYMHOro Hacoca, CTpys
BOAb! BbITAMMBAET Nap W3 HarpeBaTenbHON Kamepbl, KOTOPbIA 3aTem
KoHAeHcupyeTcs B Andpdpy3ope m Kopnyce BOAOCTPYMHOroO Hacoca.
[anee Boga noctynaeT B oxnaguTenb (y4acToK CUCTEMbI OTOMMEHUS),
racuTenb CKOPOCTW CTPYW, CIIMBAETCSA B EMKOCTb A1 BOAbI, U3 KOTOPOW
BHOBb Nnogaetcs B Tpybonposoa paboven uakocTu LEeHTPOOEXHbIM
HacocoMm. B kayectBe HarpeBaTens mcnonb3ytorcs TOHbI, kOTOpble
NoAKMHYEHbl Yepe3 aBToMaTUYeckuin Belkntovatens. TOHbI aBTomaTtn-
Yecku OTKIoYaloTcst Npu Temnepatype Boabl B pybaiwke 85 C°. [Ans

ncnapenusa 540 kr Bogbl npu abcontoTHoM aaeneHun P=20...25 klMa
Heobxoammo 3aTpaTuTb aHeprum 1263,6 MIOx. [ns aToro npegnaraet-
CS1 UICMONb30BaThb HarpeBaTeflb MOLWHOCTbIO 43,3 KBT.

KnioyeBble crnoBa: ryMUHOBbIE BELLECTBa; BaKyyM-BbiMapHas
yCTaHOBKa; MCNapeHne, pacxod 3HePrv; MOLLHOCTb HarpeBaTens.

Abstract. Humic substances are adsorbed on the cell wall of animals
increasing the elasticity of its membrane and increasing the cell surface,
that leads to an increase the oxygen amount entering it, and as a result, an
increase the metabolic rate and growth processes. With the introduction
of humic substances in the diet of cattle, the average daily increase in live
weight increases by 14.4%. Using as an additive in chickens feed, the av-
erage daily increase rises by 11.85%, the weight of the heart, liver, spleen,
and gall bladder up to 20.7%, the increase of hemoglobin amount by 7.4%.
And the average daily gain of suckling piglets is increased by 8.3%.

A vacuum evaporator line was created with a capacity of 7.5 liters
per hour (60 liters per cycle) to increase the concentration of humic
substances, which consists of a heating chamber with a graduated
scale, a pre-heater, a backup heater, vacuum gauges, a water-jet and a
centrifugal pump, pressure gauge, cooler, dampener, water tank.

The principle of operation is as follows. A ripened humic suspen-
sion is placed in the heating chamber, and water from the heating sys-
tem is supplied to the jacket of the heating chamber. Upon reaching
a suspension temperature of 65 C°, a centrifugal pump is turned on
to supply water to the water-jet pump. Leaving the working nozzle of
the water-jet pump, a water jet draws steam from the heating cham-
ber, which then condenses in the diffuser and the body of the water-jet
pump. Next, the water enters the cooler (section of the heating system),
the jet speed quencher, is discharged into a water tank, from which it is
again fed into the working fluid pipeline by a centrifugal pump.

As a heater, electric heaters are used, which are connect-
ed through an automatic switch. Electric heaters are automatically
switched off at a temperature of water in a shirt of 85 0C. For the evap-
oration of 540 kg of water at an absolute pressure of P = 20 ... 25 kPa,
it is necessary to expend 1263.6 MJ of energy. That is why a 43.3 kW
heater is used.

Keywords: Humate; vacuum-evaporation plant; evaporation;
power consumption; heater power.

BBepeHue. MHxeHepHoe obecneveHne B pe-
anusaummM coumanbHO-3KOHOMUYECKUX U 3KOMoru-
yeckux nporpamm AlK npegycmartpvBaeT coBep-
LLEHCTBOBAHME TEXHOMOIrMN N TEXHUYECKUX CPEACTB
npounssoacTea kombukopmoB 1 BMB[ ons cenbcko-
XO3ANCTBEHHbIX XMBOTHbIX U NTULbI [1-3]. TYMUHOBLIE
BELLeCTBa HadeneHbl LUMPOKUM CMEeKTPOM Ouonoru-

4YEeCKOW aKTMBHOCTU, OHU aacopOupytoTcs Ha KNeTou-
HOW CTEeHKe opraHmamMa >XMBOTHbIX, MOBbIWAA ana-
CTMYHOCTb ee 060MoYKM 1 yBENnuUMBas NOBEPXHOCTb
KNMeTKN, 3TO MNPMBOLMT K BO3pacTaHUIO KONM4yecTBa
nocTynarLiero B Hee Kucrnopoga, u, Kak criegcreue,
YBEIMMYEHNIO MHTEHCMBHOCTM 0OMEHa BELLECTB U Mpo-
LeccoB pocTa [4].



