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WCCNEQOBAHUE TEXHOJIOTMYECKOW CXEMbI PABOThI
BALWWEHHbLIX CUCTEM BOOOCHABXEHUA

B. E. BacuneHkoe, A. B. YynpuHa

AHHOTaumua. Paccmampusaemcsi mexHonoaudeckass u npuHyunuans-
Has anekmpu4yeckue cxembl pabombl baweHHUX cucmemM 8000CHabXeHusi ¢
uCrosb308aHUEM MOO3eMHbIX UCMOYHUKO8 800kl U MO2PYXKHbIX HACOCO8.

KnioyeBble crnoBa: mexHosioeu4yeckasi cxema, 6aweHHasi cucmema
eo0docHabeHusi, Hacoc, Harnop, pacxod

STUDY OF TECHNOLOGICAL SCHEMES WORK TOWER
OF WATER SUPPLY

V. Vasilenkov, A.. Chupryna

Annotation. We consider the process and circuit diagram of a working
water supply towers with underground sources of water and submersible
pumps.

Keywords: flowsheet tower water system, pump, pressure, flow rate
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AHoTauis.HagedeHo pe3ynbmamu eKkcriepuMeHmarsbHUX OOCITIOXeHb
wodo ernusy KpamHocmi rnepemiwly8aHHsi Ha SIKICHI MoKa3HUKU Ou3esibHO20
bionanuea 3a sUKopUCMaHHS UUPKYAUiiHO20 nepemiwlysaHHs KOMIMOHEeHMI8
CyMilli.
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HuHi Hanbinbw egeKkTMBHOK TEXHOMNOoriel BUPOOHULTBA OU3ENBbHOIO
GionanuBa Ha OCHOBI POCIMHHUX OJlINE TEXHOMOrIS 3 BUKOPUCTAHHAM METUNO-
BOro CNUPTY Ta NY)XHUX KaTanisaTtopis y 3agaHux nponopuisx[4].Taka TexHo-
noris He noTpebye cknagHoro obnagHaHHs, WO, B CBOK 4epry, NO3NTUBHO
BigoOpaxaeTbCcs Ha BapTocTiBUpobneHoro ansensHoro Gionanvea.

YaockoHaneHHsa obnagHaHHa Ans BUpoObHuUTBa An3enbHoro 6ionanvea
Ha OCHOBI POCMUHHMX OniMHEMOXNuBe 6€3 BMKOHaHHA OLHKW BNSMBY OCHOB-
HUX PEXUMHUX i TEXHOMOrMYHUX napameTpiB obnagHaHHS Ha SKICTb oTpuMa-
Horo 6ionanuea.

Ha gaHuin Yac ekcnepumeHTanbHO OOCAIOAXKEHO BMNNMB NapamMeTpiB Npo-
Lecy ectepudikauii Ha AKICHI MOKa3HMKN AM3enbHOro Gionanuea, OTPUMaHOro
3 pinakoBol onii[1]. EkcnepmeHTanbHO BCTAHOBMEHO BMMB ceaAMMEHTaUil Ta
KOHLEHTpAaLii peareHTiB Ha SKICTb An3enbHOro Gionanuea 3 BMKOPUCTaAHHAM
MexXaHiYyHoro nepemiwyBaHHA [2].Bu3Ha4yeHO OCHOBHI napamMeTpu peakTopa-
po3gintoBaya ans oTpuMaHHs amM3enbHoro Gionanuea 3 POCNUMHHOI ONil 3 BUKO-
PUCTAHHAM UMKIMIYHOro NepeMillyBaHHs, a TakoXX BCTAHOBIIEHO pexumn pobo-
TW TigpOCTaHLii,aKi 3abe3nevyloTb MiHiManbHi BUTpATU eHeprii Ha nepemiwly-
BaHHA eMyrbCil [3].

OpHak, AaHi WwoaoBnnAnBY KpaTHOCTI NepeMillyBaHHS Ha AKICHI MOKa3HU-
KN OM3enbHOro BGionanmea 3a BUKOPUCTAHHSA LMPKYNSUIMHOIO nepemilyBaHHSA
KOMMOHEHTIB CyMiLUi BiACYTHi, TOMY BUHMKAE HEOOXIAHICTb NPOBEAEHHS BiAMNoO-
BiHMX eKcnepuMeHTaslbHUX JOCIiOKEHb.

MeTa pocnigXXeHb — BCTAHOBUTUBINIIMB KPATHOCTI NepeMillyBaHHS Ha
SIKICHI MOKa3HWKN aM3enbHOro Gionanvea 3a BUKOPUCTAHHA LMPKYNALINHOIO
nepemilyBaHHs KOMMOHEHTIB CyMilLLli.
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Puc. 1. Cxema ekcnepMMeHTanbHOI YCTaHOBKU AN BUPOOHULTBA
AusenbHoro bionanusa:
1 — UMPKYNALINHUIA peakTop; 2 — ANCKOBa (POpCyHKa; 3 — pama; 4 — eNneKTPOaABUTYH;
5 — MmydTa; 6 — ONTUYHMI TaxoMeTp; 7 — LecTepeH4YacTuin Hacoc; 8 — YaCTOTHUI
nepeTsoptoBay; 9 — aHanisaTop napamMmeTpiB Mepexi; 10 — pxepeno XuBneHHA
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MaTtepianu Ta MmeToamuka gocnipXeHb. [1ns npoBedeHHA eKCrepuMeH-
TanbHUX OOCNIAKeHb BYNO BUKOPUCTAHO LMPKYNALiHY YCTAHOBKY ANst BUPO6-
HUUTBa Am3enbHoro Gionanuea (puc. 1), y skin dikcoBaHot byna 4vacTtoTta
obepTaHHs rigpocTaHuil Ha piHi 200 06./xB. Yac nepemilyBaHHA CyMilli cTa-
HoBuB Big 34,5 0o 138 ¢ (34,5 ¢ — 1 kpaTHe nepemiwyBaHHs, 51,75¢c — 1,5
KpaTHe, 69 ¢ — 2 kpaTtHe, 103,5 c— 3 kpaTtHe i 138 ¢ — 4 kpaTHe). Yac BiacTo-
IOBaHHA OTpUMaHoOro AamsenbHoro Gionanuea ctaHoBuB Big 1 go 21 #id 3
dikcauieto KiHemMaTUYHOI B’A3KOCTI Ta TemMrnepaTypu cnanaxy vepes 24, 240 ta
504 rog. [HocnigKeHHs NpoBOAMNUCA B HayKOBO-ZOCMiAHIM nabopaTopii
TEXHIYHMX Ta BioeHepreTMYHNX CUCTEM NPUPOOOKOPUCTYBAHHS.

Pe3synbTatn pgocnimkeHb. Y pesynbTaTti NpoBedeHHS eKCnepuMeH-
TanbHUX AocnigXeHb Oynu oTpMMaHi HacTynHi AaHi, siki HaBedeHi B Tabnumui 1.

1. 3anexHicTb KinbKiCHOro Buxoay An3esribHOro
GionanuBa Big KpaTHOCTI nepeMillyBaHHSA
KpaTHiCTb nepemillyBaHHSA

TexHonoriyHi napameTpu

1 | 15 | 2 | 3 | 4

Yncno obepTiB Hacoca, 06./xB 200

Yac nepemiwlyBaHHs, € 345 51,75 69 103,5 138
O06'em onil, mn 1000

O6'em meTunaTy Kanito, Mn 150

Buxig ansensHoro 6ionanuea, % 94,6 94,5 95 95 94
Buxig rniuepnHoBoro ocagy, % 16,09 15,65 15,65 16,09 16,96
Yac posgineHHs cymili, XB. 50 45 44 41 38
KiHemMaTu4Ha B'Si3KiCTb, MM2/C 4,86 4,66 4,65 4,63 4,62
TemnepaTypa cnanaxy, °C 136 138 139 140 142

Byno BcTtaHoBMeHO, WO 3a 36inblUEHHS KpaTHOCTI nepeMillyBaHHS, vyac
PO3M4INEHHA CYMillli 3MEHLUYETbCS, O MOSICHIETLCA Binbll NMOBHUM MPOXO4-
XeHHAM npouecy ectepudikadii. KinbkicHun Buxig amsenbHoro 6ionanuea 3a
3MIHW KpPaTHOCTI MNepeMillyBaHHA 3anuuaBca MPakTUYHO HEe3MIHHUM i
3HaxogmBca B Mexax Big 94 oo 95% (cepegHe 3HayeHHsi ctTaHoBUMNO 94,62%).

AHani3 BMNMBY KpaTHOCTI NepemillyBaHHA Ha KiHEMATU4YHY B’A3KICTb
ansenpbHoro 6Gionanuea (puc. 2) nokasaB, WO 3i 30ifbLIEHHSM KpaTHOCTI
nepemillyBaHHA KiHeMaTU4yHa B'A3KICTb 3MEHLLYETLCA.

MiHiManbHe 3Ha4YeHHA KiHeMaTU4YHOI B’A3KOCTI AocsAraeTtbca 3a 4-
KpaTHOro nepemillyBaHHsA CyMmili i cTaHOBUTL 4,62 MM?/C,x04a BCi OTPUMaHI
nokasHukn signosigatoTe Bumoram OCTY 6081:2009, agke matoTb 3HAYEHHS
MeHLLe 5 mm?/c.

BcTtaHoBneHO Takox, WO 3i 30iNbLIEeHHAM Yacy BiACTOBaHHSA Big 24 Ao
168 roa. 3 BiOKpUTUM [OCTYNOM MOBITPs, TemnepaTypa cnanaxy nocTyrnoBo
30inbLwyeTbesa (puc. 3), 3am vacy BiacTtooBaHHS Big 168 oo 288 roa. 3poctae
NPOMOpLINHO Yacy, a 3a Yacy BiactooBaHHA Big 288 oo 384 roa. pict Temne-
paTypu cnanaxy 3 BiAKpUTUM OOCTYNOM MOBITPS CMOBISIbHIOETLCA. Temnepa-
Typa cnanaxy gusenbHoro 6ionanusa signosigae sumoram OCTY 6081:2009,
a came 120°C,3a vacy BigCTOBaHHSA 3 BiOKPUTMM OOCTYrNoM MnoBiTpsa Ginblue
308 rog. lMNpu uboMy KpaTHICTb NepemillyBaHHA MPakTUYHO He BMSIMBAE Ha

221



3HaA4YeHHa TemnepaTypu cranaxy, OCKifIbKM 3a BiACTOBaHHS YNpPOAOBX
504 roa. Ta 3MiHi KpaTHOCTI NnepemiwyBaHHA Bi4 1 o 4, TemnepaTtypa cnanaxy
3Haxogunacsa B mexax Big 136 go 142°C (cepedHe 3HAYEHHS CTaHOBUIIO
139°C).
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KiHemMaTn4yHa B'AA3KiCTb,
Mm2/c

N

1 1,5 2 2,5 3 3,9

KpaTHicTb nepemiwlyBaHHA, LUKN

24 ron. m240ron. A 504 roa.

Puc. 2. BnnuB KpaTHOCTi nepemMilwlyBaHHA Ta Yacy BifCTOOBaHHSA 3
AOCTYNOM MNOBITPSA Ha KiIHeMaTUYHY B’A3KICTb Au3ernbHOro 6ionanuea

3a BigcTooBaHHA 6e3 AocTyny NOBITPSA TemnepaTtypa cnanaxy Ansenb-
Horo Gionanunea He JocsArae HopMaTUBHUX 3HaYeHb 3rigHo JCTY 6081:20009.
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Yac BigcToroBaHHSA, roa.

Puc. 3. Bnnue yacy BiAcTOOBaHHSA 3 AOCTYNOM NOBITpPSs
Ha TeMnepaTtypy cnanaxy AuvsenbHoro 6ionanuea

3a pesynbTaTaMun eKCnepuMeHTy OTPUMAHO PIiBHSIHHS perpecii y BUrnsai
NosliHOMYy TPeTbOro NOpsiAKy, ke MoB'A3ye TemnepaTypya cnanaxy ausesib-
Horo 6ionanmBa 3 YacoMm Bi4CTOHOBAHHA 3 BiOKPUTUM AOCTYNOM MOBITPS i Mae
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HaCTYNHWUM BUrNAa;
Tc = — 4E-067° + 0,00297° — 0,19967 + 33,956,
ne T¢ — Temnepatypa cnanaxy, °C;
T — Y4ac BigCTOOBAHHSA 3 BIAKPUTMM LOCTYMNOM NOBITPSA, rof.

BucHoBKu

Taknm YMHOM, eKkcnepuMeHTanbHO BCTAHOBIIEHO, LLOKPATHICTL NepeMi-
LUYBaAHHA HEe BMNMIMBAE Ha KiNnbKiCHMA BuMXig Ou3enbHoro Gionanuea Ta 1MOro
TemnepaTypy cnanaxy, fka 3anexuTb fiiwe Bif Yacy BigCTOHOBaHHSA 3 O0CTY-
nom nosiTps. KiHemaTtnyHa B’A3KiCTb AM3enbHOro Gionanuea 3MEHLWYETLCS Y
pasi 36iNblUeHHA KpaTHOCTI nNepeMillyBaHHA Ta 4Yacy BiOCTOOBaHHA 3
OOCTYMNOM MOBITPS, OAHaK, B MeXaX 3Ha4yeHb KpaTHOCTI nepemiwyBaHHs Big 1
00 4 3Ha4YeHHSA KiHeMaTUYHOI B’SI3KOCTi An3enbHOoro bionanmea He BUXOOUTb 3a
MEXi HOPMaTMBHUX 3HAYEHb.
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BJIIMAHUE KPATHOCTU NEPEMELLUMBAHUA HA KAYECTBEHHbBIE
NOKA3ATENN ANU3EJIbHOIO BUOTONMJIBA

r. A. lonyeé6,
M. 1O. lNMasneHKo,
B .B. Yyba

AHHOTauumsa. lpusedeHbl pe3yribmambl 3KCriepuMeHmarbHbIX Uccrie0o-
8aHUl 6/USIHUS KpamHOCMu repeMewusaHusi Ha Ka4eCmeeHHble rokKasa-
menu dQusenbHo20 6buomonnuea npu UCMNOIb308aHUU  UUPKYISUUOHHO20
rnepemeuwugaHusi KOMIOHEHMOBCMECU.

KnouyeBble cnoBa: du3esibHoe 6uomonsueo, KUHeMamu4ecKasl
esi3kocmb, memriepamypa ecnblWKuU, epeMss omcmaueaHusi, MemuJsio-
ebilU cnupm

STIRRING MULTIPLICITY INFLUENCE ON QUALITY INDICATORS
BIODIESEL

G. Golub,
M. Pavlenko,
V. Chuba

Annotation. The results of experimental studies on the effects on the
multiplicity of mixing biodiesel quality indicators using circulating stirring the
mixture componentsare given.

Keywords: diesel biofuel, kinematic viscosity, flash point, while
upholding, methyl alcohol
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