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CHUCTEMBI I1IOJIOT' PEBA I'/IPABJIMYECKOM )KUJIKOCTH

IMpuBeneHo o60cHOBaHNE HEOOXOANMOCTH MOJOTPEBa pabodeil KUIKOCTH THIPOCUCTEM CTPOUTENBHO-AOPOKHBIX MAIINH IIPHU 3a-
IIyCKe MAallMHBI [I0CE JIUTEIBHOIO IPOCTOS IIPU HU3KOM TeMIepaTyphl OKpysKaroled cpenpl. IIpeioxkensl pa3inuHble CUCTEMBI I10-

Jorpesa pabodeid JKUAKOCTH.

emreparypa paboueil KHIKOCTH B THAPOCHCTEME

MalllMH OKa3bIBae€T 3HAYMTENHHOE BIHUSHHE Ha
SHEpPronoTepu B T'HAPOCHUCTEME MamIuH. Yem MeHble
Temreparypa padoueil JKUAKOCTH, TeM OoJblle €€ BA3-
KOCTb,  TeM OOJIbIIINE MOTEPH HA TPEHHE OYIyT BO3HU-
KaTh MPHU ABMKCHUH padodeii KUIKOCTH 10 TPyOOIIpo-
BOJAM U THAPABIUYECKUM DIIEMEHTAM THAPOCUCTEMBI
MammHbL. [loBbIIeHNe TOTeps Ha TPEHHE MPUBOIUT K
MOBBIIIICHAIO TIOTEPh JABJICHHUA HA MPEOJ0JICHIE BHYT-
PEHHHX COTIPOTUBJICHUH (B HEKOTOPHIX CIydasx MOTEpU
JIaBJICHUSI MOTYT JOCTUTaTh TaKUX BEIWYUH, MPU KOTO-
PBIX HACOCHAS CTaHIMS HE CMOXKET O00ECIeYnTh JlaBie-
HUE, HeoOXoauMoe Uil NpPUBEICHHUS B JEHCTBUE HC-
MOJIHUTEIBHBIX TUAPOUWIUHAPOB). B pesynpTaTe Ha-
COCHas CTaHIWSA TPU HU3KOH Temrieparype paboueit
KUIKOCTH U COBEPIIEHUS OAHUX U TeX K€ OmNeparuit
Oyner 3aTpaumBaTh OOJBIIYI0O MOIIHOCTH a, CJIEOBa-
TENhHO, OYyJIET PacxoIoBaThCsl OOJbINE TOIUIMBA, YeM
TIPU BBICOKOH TeMIepaType padoueit >KHIKOCTH.

PazorpeB paboueil XKUAKOCTH B THAPOCHCTEMAX
pa3IMYHBIX MamluH 0e3 JIOTOJIHUTEIBHON CUTEMBI TO-
JIOTPEBA COCTABIISIET B XOJIOTHOE BpEMS rojia 0 5 4acoB
B 3aBUCHUMOCTH OT JJTMHBI TPyOOTPOBOJOB THAPOCHCTE-
Mbl MamuHbl. [lpy BbBICOKM3 Temrieparypax paboueit
xunkocta (cBame 80 °C) HaYMHAIOT pa3pylIaTbes pe-
3WHOBBIC YIUIOTHEHHSA, CTO MPHUBOAMT K OTKa3y THIPO-
cuteMbl. [loaTOMy B THAPOCHTEMBIX MOOWMIBHBIX Ma-
IIMH HEOOXOAMMO MMETh YCTPOMCTBO, OOecredYnBaro-
ee peryJupoBKy TeMIIepaTypsl pabodel >KUIKOCTH B
TpeOyeMoM Jrana3oHe TeMIepaTyp.

Ha puc. 1 npeacraBnena pacuérHas 3aBUCUMOCTD
MoTeph NaBJICHHUS B TUAPOCHCTEME MOTrpy3unka MoA3-
4048 ot Temmeparypsl paboUeii JKUIKOCTH (B KauecTBE
pabodell XKUAKOCTH MPHHITO MAaclo THAPaBINYECKOE
AY) [1]. Aranu3 puc. | moka3pIBaeT, YTO MOTEPH JIaB-
TICHUS B THUIPOCHCTEME MOTPy34YNKa
MoA3-4048 npu Ttemmeparype pabodell >KUAKOCTH
20°C mpessimaer notepu npu 0°C mpumepHo B 5 pas.
Huzkas Temneparypa paboueii )KUAKOCTH COOTBETCTBY-
er paboTe MallMHBI B 3UMHEE BpEeMsl Ha TEPPUTOPUH
Pecnyonuku benapych u B cpemHeit 30He Poccuiickoit
®enepanuu. Ha cesepe Poccuiickoit @eaepanun Tem-
nepaTypbl OKpyXaroliel cpeibl B 3MMHHUI TIEpUOJ eIllé
HIKE, a 3Ha4YUT, TIOTEPU AABIEHHUS UMEIOT emé Ooiee

BBICOKOE 3HaueHue. [Ipu oTpUIIaTeNbHBIX TEMIIEpaTy-
pax pabodei JKHIKOCTH OCIOXHSETCS padboTa THAPO-
CHUCTEMBI BO BCAChIBAIOLIUX TPyOONMPOBOJAX, TaK Kak
B HUX BO3HHKAET Pa3pPEKEHUE, YTO MPHUBOIUT K BO3-
HUKHOBEHHUIO KAaBUTAIMK U TIOBPEIKACHHUIO THIPOHA-
coco. [loTepu JgaBineHHs BO BCEX THAPOMArUCTPaIsX
MPUBOJIUT K YBEIMYCHHUIO 3aTPAT MOIIHOCTH HA TPO-
Ka4yKy paboueil )KUIKOCTH.

JIONOTHUTENBHBIE 3aTPaThl MOIIMHOCTH Ha TPO-
Kauky pabodyeil >KUIAKOCTH MOXHO ONPEICIUTh II0
dopmye:
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Pucynok - 1 3aBucumocTh OTEPH AaBJICHUS HA IPEO0JIe-
HHE CONPOTUBIICHUH TPyOONPOBOAOB U I'MAPOANIAPATOB B I'MIPO-
cucreme norpysunka MoA3-4048 ot TemmnepaTypsl paboueit Kuua-
KOCTH TP UCTIOJIb30BaHUH THIpaBIndecKkoro Macia (AY) Ha
Pa3IHYHBIX dTamax pabodero NUKIIAa MOrPpy3dnKa:
1 - TPaHCTIOPTHBIH PeXnM; 2 - PeXKUM OITyCKaHUs pabode-
ro 000pyRoBaHMs; 3 - peXKHUM MoABEMA pabodero 000pyJ0BaHU

OntumansHOR Temmepatypoil paboueil KuaKo-
ctu cuutaercs temmneparypa paBHas 50...60°C. Ilo-
BBIIIIEHWE TEMIEpaTypbl pabodel >KUIKOCTH CBBIIIE
60°C HexenmaTenbHO, TaK KaK B 3TOM CIIydae IpOUC-
XOJWUT BYJKaHWU3allHUA PE3UHOBBIX YIJIOTHEHUM B TH-
pocucTEME, a TAaKXKE M3-3a CHIDKEHHUS BSI3KOCTH IIPO-
WCXOANUT YBEIMYEHHE YTEUYEK Yepe3 3a30pbl MOJBHK-
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HBIX YacTel TUAPOAINIapaToB W BCICICTBHE pa3pbhIBa
MAaCJISTHOHM TUIEHKH TIOSIBJICHHE TPAaHUYHOTO TPEHUS Me-
Koy COHpSI)KéHHBIMI/I 3JICMCHTaMU IruipoarniiapaTos.

[Ipu 3amycke apuraTens B Hadaie pabodeil cMme-
HBI TeMIlepaTypa pabouelt KUIKOCTH paBHA TEMIIepaTy-
pe oKpyXxaromieil cpensl. B mporecce paboThl MaIIiHbBI
Temrieparypa paboueil KHIKOCTH YBEIUYHBACTCS [0
paboueri  Temmepatypsl  50...60°C B TeuyeHue
1,5...2 9acoB 3a cU€T 3aTpaT PHEPTUH Ha MPEOIOJICHUE
COIIPOTHBIICHUH TPyOONPOBOJIOB M THIPOAINIIAPATOB U
JIPOCCEITUPOBAaHUS paboyeil JKUAKOCTH B DIIEMEHTaX
THIPOCUCTEMBI. JTa SHEPrusl MpeBpallaeTcs B TEIUIo,
pabouast KUAKOCTh HarpeBaeTcs, W BSI3KOCTH paboueit
JKUJIKOCTH CHUXKACTCS.

[Moctynaromas B THAPOIMINHAPHL U THIAPOMOTO-
pBI paboyasi )KHIKOCTh C TEMIIEPaTypoil MEHBIIE ONTH-
MaJIbHOH IMPUBOAUT K CHUIKCHUIO NABJICHUA B MCIIOJIHU-
TEJIBHBIX 3JIEMEHTaX TUIPOCUCTEMBI, U KaK CICICTBUC K
rmoTepe MPOU3BOIUTENFHOCTH MamuHbL. OTCI0[a BhITE-
KaeT, 4TO HEOOXOJUMO CTPEMHUTBHCS K COKPAICHUIO
BpEMEHHU PabOTHI MAITUHBI C HU3KOW TEMIIEPaTyPOH.

ABTOpaMUu pa3paboTaH s TEXHHUYECKUX pele-
HUM, KOTOpbIE OOECIeYMBAIOT COKpAalleHHe BPEMEHHU
HarpeBa paboueil xugkocTu rugpocucteMsl. Ee momor-
PEB MOXKET IMPOU3BOIUTHCSA DIEKTPUUECKUM METOIOM,
3a CYET WCTOIH30BAHMA TEIUIA OXJIAXKIAIOMEH JKUAKO-
CTU CHUCTEMblI OXJIAXKACHUA JABUIaTCIA BHYTPCHHETO
CrOpaHusi, 32 CYET HCIIOJIb30BAHUS TEIUIA BBIXJIOIMHBIX
ra3oB JBUTATENs, 32 CYET YMEHBIICHHS TEIUIOOTAAYU
rupobaka MalIuHbL.

lunpobak B rTHAPOCUCTEME MAITUHBI MTPEICTABIIS-
eT co0oll TerI000MEeHHHUK, TIOITOMY Ha dTare pa3orpe-
Ba pabodell JKHIKOCTH THAPOCUCTEMBI 10 pabodeii TeM-
Ieparypel OH JTO/DKEH HMMETh BPEMEHHYIO TEIIOBYIO
M30JIAIMI0. 3HAYUTENBHYI0 YacTh BPEMEHHU BCE MO-
OunpHBIE TUAPOGUIIMPOBAHHEBIE CTPOUTEIBHBIE, TOPOK-
HbIC U HOIL’béMHO-TpaHCHOpTHBIe MalllUHbBI B TE€XHOJO-
THYECKUE TICPEPHIBEI U IO OPraHU3aI[MOHHBIM MPUYU-
HaMm mnpoctamBaioT (cumraercs no 40..45% pabouero
BpEMEHH), U pabodas >KHIKOCTh OXJIaxaaeTrcs. B 3To
BpeMs OTJiaya TeIula THUAPO0aKOM IMPOU3BOIAUTHCS HE
JIOJDKHA, TaK KaK B JajbHEWIeM I HarpeBa paboueit
KUAKOCTH IO paboueil TeMIeparypsl HEOOXOIUMO 3a-
TpauuBaTh dHEpruto japurarend. [loatomy npu mpocto-
SIX MaIllMHBl Wik npu e€ pabdoTe B TPAHCIIOPTHOM pe-
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KUME HEOOXOIUMO MPEeIOTBPATUTh TEIUIOOOMEH Me-
XKy pabodel KHUAKOCTHIO B TUAPOOAKE M OKpPYIKA0-
mel cpenoi, a Mpu HEOOXOAWMOCTH OTIAayM Teruia
KOHCTPYKIUS THIpoOaKka JOJDKHA MPEeLyCMaTpUBaTh
BO300HOBIICHHE TEIIOOOMCHA.

W3BecTtHO, HampuMep, 9TO MpU pabOTe MAIINH
MIPU DKCTPEMATBHO HHU3KHUX TEMIIEpaTypax OKpY’Karo-
el cpeibl IpU NepepbiBax B paboTe Maciao U3 TUj-
POCHCTEMBI CITHBAIOT, a IEpe]l 3aIlyCKOM JBUTATEINS
CHaJajla TMPOU3BOMAT MPEABAPUTEIBHBIA IOJOTPEB
Macjia, a 3aTeM 3ampaBlSIOT MOJOTPETHIM MAaCIOM
THIPOCUCTEMY.

Ha pucynke 2 npejcraBieHa cucTemMa mojaorpe-
Ba pabouell KUJIKOCTH OCHOBaHHAas HAa yMCHBIICHHH
TEIUIOOTAAaYH TUApoOaKa MalIuHEI [2].

Cucrema moporpeBa pabodeil KUIKOCTH OCHO-
BaHHAs HA YMCHBIICHUHM TEILIOOTAAYH THApoOaKa
MAaIlIMHBl COCTOMT W3 THUJPABIUYECKON W MEXaHWYe-
CKOM YacTei.

I'mppaBnudeckas dacth (puc. 2,a) COCTOUT W3
Hacoca 1, COeIMHEHHOTO C OCHOBHBIM THJIIpOpacIpe-
JENUTENIeM MAIIUHbI 2, CIUBHOM TUIPOJIUHUH 3, B
KOTOpPOH YCTAHOBJIEH JOTOJHUTENbHBIN TPEXTIO3UIIM-
OHHBIM THApOpactpenenutens 4. OauH BBIXOA J0-
MOJTHUTENFHOTO THUAPOpPACIIPENeNnuTeNs 4 OTHUM BHI-
XOJIOM COEIMHEH C PETYJIHPYEMBIM IpOCCEIeM 5,H,
naiee, ¢ (QUIBTPOM 6, a BTOPOH C TEIIOOOMEHHHM-
koM 8. B rupobake 7 MalIMHbBI YCTAaHOBJICHBI JIBA TEM-
MIepaTypHBIX pele, HAaCTPOSHHBIX Ha BHICOKYIO M HU3-
KYIO TeMIIepaTypy pabouei )KUAKOCTH.

Mexanndeckass 4acth (puc.2,0) COCTOUT Hu3
runpobaka 7, Mo mepuMeTpy KOTOPOTO yCTAHOBIIEHBI
amo3n 11, ¢ HaHecEHHBIM Ha HUX TEIIOM3OJISIIHOH-
HeIM MatepuasioMm. JKamo3u 11 ogHOW cTOpOHOMH
IIAPHUPHO TMPUKPEIUICHBI K THAPOOaKy 7, a BTOpOU
CTOPOHOW TIAPHUPHO COCTUHEHBI MEXKIYy COOOH II0-
cpeactBoM Tsru 12. Tara 12 ogHIM KOHIIOM COEIH-
HeHa ¢ npyxuHoi 10, HaTsXKKa KOTOPOU peryiupyer-
Cs MpU NOMOILIM BHHTA 9, IPyrUM KOHLIOM TAra 12
yepe3 peiuar 13 coequHeHa cO IITOKOM 3JIEKTpoMar-
HuTa 14. B 3aKpBITOM COCTOSHHH alltO3H IUIOTHO
MIPHUJIETAIOT K KOPITyCcy ruapobOaka UCKITI0Yas, TeM ca-
MBIM, TEIIOOOMEH paboueil >KUIKOCTH C OKpYIKaro-
men cpeoi..

7

PucyHok - 2 Cuctema noznorpesa paboyeil )KUIKOCTH OCHOBAaHHAs HA YMEHBLICHUH TEIIOOTAaYH rHApo0aKa MaIluHbI:
a — TUJIPOCXeMa CUCTEMBI IIOIOTPeBa; O — MexaHnueckas cxema ruapobaka
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[Ipu paboTe TUIPOCHCTEMBI B 3aBHCUMOCTH OT
TEeMIEepaTyphl pabodeil )KUIKOCTH B Oake MOXKET OBITh
YCTaHOBJIEH OJIMH U3 CIEAYIOMIHNX pabOYNX PEKUMOB:

1 —xamro3u 11 OTKPBITBI, THUIpOpaCIpEeTH-
Tenb 4 HampasisdeT pabdo4yr JKUIKOCTh B THAPOOaK 7
gepe3 TeII000MEHHUK §;

2 —xamo3u 11 OTKPBITBL, THUAPOpPACIPEENIN-
Tesb 4 HampaBiseT Padovylo XHUIKOCTh B THIpoOak 7
gepe3 GpuiIsTp 6 B 6aK 7;

3 - xamro3u 11 3aKpeITHI, THApPOpacpeAeTuTeNns 4
HanpaBisieT pabouyro XHIKOCTh B THUApOOak 7 uepes
npoccens S5 u GuIbTp 6;

[TepBeIii peskuM pabOTHI UMEET MECTO B TOM CITY-
Yyae eclid TeMIepaTypa padodell KHIKOCTH B TUApoda-
Ke 7 MpEeBBIIIAET 3alaHHbII TeMIEPAaTypHbI pexxum. B
3TOM ciy4ae cpabaThIBaeT TEMIEPAaTypHOE pelie BBICO-
KOHM TeMIepaTyphl, 30JI0THUK JTOTIOJIHUTENBHOTO THIPO-
pacpenenurens 4 HanpasiseT pabouyro KHUIKOCTh Ue-
pe3 TEeII00OMEHHUK 8, a AJIEKTPOMarHuT 14 OTKphIBaeT
x)amo3u 11. B pesynpTaTe MpOUCXOIUT HWHTCHCUBHBIN
TEIUIO00OMEH paboyveil KUAKOCTH C OKpYIKaroliel cpe-
JIOH 1 paboyast )KUAKOCTh OXJIAXKTaeTCs.

Bropo#i pexuM ycTaHaBIMBAaeTCA KOTJla TeMIle-
paTypa paboueil >KHIKOCTH JOCTHTaeT ONTHMAaJIbHOTO
3ravenns (+50...+60°C) 1 Ha TpeBHIIaeT MaKCUMaIlb-
HO JIOITYCTAMYIO.

B 3TOM ciyuae peie BBICOKOM M HU3KOM TeMIlepa-
Typbl OTKIIIOYAIOTCA, 30J0THUK JOMOJHUTENBHOTO TH-
popactupenenuTens 4 mepeMeniaeTcsi U HampaBIseT pa-
004yI0 JKUAKOCTh Ha GUIBTp 6, a 3JeKTpoMarHur 14
OTKpHBIBaeT xaio3u 11.

Tperuit pexxuM pabOTHI yCTaHABIMBAETCs, KOTIA
TemmepaTrypa pabodei KUAKOCTH HIKE 3HAUYCHHS MH-
HUMAJIBHO JTOTTyCKaeMON TeMIIepaTyphl.

B sToM ciydae BKIO4aeTcs pene HU3KOW Temrie-
paTypsl W TepeMeniaer 30JI0THHUK JONOJHUTEIHHOTO
ruIpopacrpenenuTens 4 B HeHTpanbHOE TOJI0XKEHNUE, U
paboyast >KUIKOCTb HaMpaBIseTCs Yepe3 peryInupyeMblii
npoccens 5 Ha ¢uibTp 6. IIpu sTOM snexTpomarHut 14
3akpbiBaeT xanto3u 11. [Ipu npoxoxaeHun yepes3 apoc-
Cellb JIOTIOJIHUTEIBHO BBIACIAETCS TEINIo U padouas
JKUJIKOCTh HAarpeBaeTcs, MPH 3TOM 3aKpBITHIE JKAI0-
3u 11 HCKIIFOYArOT TEII000MEH paboueil >KHIKOCTH B
ruapobaKe ¢ OKpy»aroled cpefoi, obecreynBas mpu
9TOM COXpaHEHME TeIJia BBIACIUBIIETOCS B THAPOCHC-
TeMe | Ha Jpoccene 5.

Cucrema OCHOBaHHass Ha JJIEKTPOIIOJOTPEBE
npeacTasieHa Ha puc. 3 [2]. CuctemMa coCTOUT U3 Haco-
ca 1, KOTOpBI Yepe3 ABYXIO3UIIMOHHBIN THIpOpacIpe-
JISNATENh 2 COEANHEH OJHWUM BBIXOJIOM C THAPOMOTO-
poM 3 MeXaHHYECKH CBSI3aHHBIM C BaJIOM DJIEKTPOTeHE-
patopa 4, a BTOPBIM BEIXOJIOM C OCHOBHEIM THIpOpac-
MpEeIeTTUTEIEM MAaIIuHBL 5. DIeKTporeHeparop 4 diek-
TPUYECKU COEIUHEH C 3JIEKTPOHArpPEBATENIEM /, BHYTpHU
KOTOPOTO MPOXOJUT CIUBHOH TpyOONpOBOX OT THApPO-
MoTopa. B ruapobake MalImHbI YCTAaHOBJICHO TeMIIEpa-

TypHOE pene 6, yOpaBisiollee 3JIeKTPOMarHUTOM
JIBYXIO3UIIMOHHOTO THAPOPACIPEAEIIUTENS 2.

IIpn HM3KOM Temmeparype paboueil KHUIKOCTH
OHAa JIBIDKETCA MO KOHTYPY “THIpoOaK — HAcOC — TUl-
POMOTOp — 3JIEKTpOHArpeBarenb — ruapodak”. B Te-
YeHHE HEKOTOPOro BPEMEHH NPOMCXOOUT HAarpeB pa-
00ueli KUIKOCTH 3a CYET TEIUIa BHIIEISIEMOI0 Harpe-
BaTENbHBIM 3JEMEHTOM 7 M YaCTUYHO 3a CUET TeIula
MOJYYEHHOI'0 OT CONPOTUBIIEHUI TpyOOIpOBOIOB N0
TEeMIIEpaTyphl, Ha KOTOPYI0 HAaCTPOEHO TeMIepaTyp-
Hoe pesie 6 B ruapoOake MamuHbL. [Ipu mocTHReHUH
9TOU TEMIEepaTypsl pene 6 3aMbIKaeTcsa U epeMeniacTt
30JI0THUK JBYXIMO3UIIMOHHOTO THUAPOPACIpencIuTe-
751 2, HampaBJsisi pabodyro >KUAKOCTh Ha OCHOBHOM
THPOpACTIpeNEIUTENb MALTHHBEI.

A
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| |
Pucynok — 3 YcrpoicTBO 1151 2JIEKTPUUYECKOTO MTOI0TpeBa
TUIPABINYECKON )KUKOCTH

CucreMa mozorpesa 3a CUET Teria OXJIaKAaro-
meld JKUIKOCTH IBHUTraTeiss BHYTPEHHETO CropaHHs
MmpejicTaBieHa Ha puc. 4.
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Pucynok - 4. Cuctema nonorpeBa ruJpaBlIn4eckoro Macia
3a cuéT TeIJIa OXJIaXJAOIeH KUJAKOCTH ABUraTess BHYTPEHHETO
CropaHust

OTa cucteMa COCTOMT W3 Hacoca 1 mepexkadu-
BAaIOIIETO OXJIAKIAIOMIYI0 JKHIKOCTh B CHCTEME OX-
JAKIACHUA ABUIaTC/II BHYTPCHHETO CropaHus, ABYX-
MO3ULUOHHOTO TUAPOPACIPECIUTENS 2 OAUH BBIXOJ
KOTOPOTO COSIMHEH C PajuaTopoM 3 MAIllMHBI, a BTO-
poit ¢ TEIIOOOMEHHHWKOM 4, BEBITIOJIHEHHBEIM B BHJIC
Meperopojiok B ruapobake 6 Mamwuubl. B ruapobak
YCTaHOBJICHO TeMIIepaTypHoOe pesie 5. DIeKTpOMarHuT
JIByXITO3UIIIOHHOTO THAPOpACIpEeAeTUTENs BKIIFOYa-
eTcsl Torja, Korja Maclio B 0ake UMeeT HU3KYH0 TeM-
nepatypy. B aToM ciywyae HarpeTas oxJaKIarolas
KHUIKOCTh OT JBUTATENS HAIMPABIAETCS HAa TEIUI000-
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MEHHUK 4, i€ IPOUCXOIUT € OXJIaXKIEeHHE C OJHOBpE-
MEHHBIM TTOJIOTPEBOM paboyvell KUAKOCTU THIPOCUCTE-
MBI B ruapobake. Ilpu moctmxenun paboded >KUAKO-
CTBIO THAPOCHCTEMBI TEMIIEpaTypbl HACTPOMKU TeMIIe-
paTypHOTo pene 5 IBYXIO3WIIMOHHBIN THUApOpacrpee-
JUTENHs 2 TIEPEeHANPaBIseT OXJIAXKIAIONIYI0 JKHUIKOCThH
Ha paauarop MallMHBI 3 ¥ MOJOrpeB paboueil KHIKo-
CTH THAPOCHUCTEMBI IIPEKPAIIAETCsI.

[Tomorpes pabodeil >KMIKOCTH B THIPOCHCTEME
MOXET OCYIIECTBISTHCS 3a CUET HMCIONB30BaHUS d(-
(exTa Harpera rasza npu ero cxarud. [IpuHIUn paboTer
TaKoOW CUCTEMBI MOKa3aH Ha puc. 5 [3].

Pucynok - 5 Cucrema nojorpesa padoueit >XuaKocT 3a CUéT
ucnosnp3oBaHus 3¢ ekra HarpeBa Bo3AyXa IPU €ro CKaTuH

Cucrema mozxorpeBa ruApaBIUYECKON JKUIKOCTH
COCTOHT U3 Hacoca 1, coenmuHEHHOTO uepe3 MypTy 2 ¢
peaykropom orbopa momrHocTH 3. Bo BcackiBaroriei
THIPOMAarucTpagd MeXIy HacocoM 1 M JTONMOIHUTENb-
HBIM THIPOOAKOM 4 YCTAaHOBJICH OOpAaTHBEIM KiamaH 5.
Mexay HacocoM | u OOpaTHBIM KJIamaHOM 5 mMojcoe-
JMHEHA BO3AYLIHAS MarucTpailb COCNAWHEHHAS C IBYX-
NO3ULMOHHBIM ITHEBMOpACIpEAeIuTeneM 6, U naiee,
Yyepe3 PeAyKIMOHHBIN KIIaraH 7 ¢ peCUBEpoM 8, BO3IAYX
B KOTOpBIN mojaér koMmmpeccop 9. B HamopHo# runpo-
MarucTpaiu Hacoca | yCTaHOBJIEH YJIbTPa3ByKOBOU Te-
Heparop 10, TemmooOMeHHUK 12 BBIXOJ KOTOPOTO CO-
elnHeH uepe3 japoccenb 11, ¢ ruapodakom 4. T'mapo-
0ak 4 cBs3aH yepes camyH ¢ atMochepoil.

PaboTaer cmcrema mojorpeBa THIPaBIMICCKON
KHUIKOCTH clieaytomuM obpaszom. [locne 3aBoaku nBu-
ratens MallMHbl HayMHAaeT paboTaTh KoMIIpeccop 9,
KOTOPBIN TIpeIHa3HA4YeH I padOThl TOPMO3HOU CHC-
TeMbl MalIMHBL. Bo3nyx moctymaer u3 kommpeccopa 9
B pecuBep 8, U, fanee Ha peAyKLUMOHHBIN kinamaH 7. Ha
BBIXOZIE KJamaHa 7 B ITHEBMOMAarucTpald HapacTaeT
JIaBJI€HHE, KOTOPOE JIOCTUTHYB IMOpPOTOBOTO 3HAYEHHS
HaCTpOMKHM TpYy>KMHBI IMHEBMOpACIpenenuTens 6 nepe-
KIIIOYaeT MHEBMOPACHpPEACIUTENs U MOAAET IOPLUIO
BO3/[yXa BO BCACBHIBAIOIIYIO THAPOMAarucTpaib Hacoca 1.
JlaBineHue B MHEBMOMAarucTpany MexAy KianaHoM 7 U
MTHEBMOpacHpeAenuTeneM 6 CHIWKAeTCsl W Ipy>KHHA
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[THEBMOpACHpeAeTUTeNs 6 BO3BpAIlaeT €ro B HUCXOA-
HOE TOoJIOKeHHe. Bo3ayx, Haxomsmuiicss BO BCachl-
BalOlIel TUApOMarucTpaiy Hacoca 1, 3akpwiBaeT 00-
paTHBIN KIlanaH 5 ¥ HAYWHACT JaBUTh HA ILTYHXKEPHI
Hacoca | W CcHmKaeT moTpeOJeHHWe DHEPrUu Haco-
coM 1. Tlocne mpoxokaeHWs BO3JyXa Yepe3 Hacoc
3acachpIBaeTCsl MOPIUS KUAKOCTH HacocoMm 1. B Ha-
MOPHOH THAPOMArucTpaay HOPLUUHU BO3IyXa U KUAKO-
CTH TIOTIAJAI0T Ha YIbTPa3ByKOBOH rereparop 10, ko-
TOPBIN IPOOUT W MEpEeMEIIuBacT BO3AYX U KHIKOCTb,
TEM caMbIM, yJy4llasg uX TemiooOMeH. Bo3myx mpu
CXKAaTUM HarpeBaeTcs, ¥ CMECh BO3AyXa W JKUIKOCTH
Takke HarpeBaercsa. CMech gajiee TOCTyIaeT Ha Tel-
7000MEHHUK 12 BBITIONHEHHBIH B BHIE MEPEropoIoK
OCHOBHOTO MAacCJsIHOro Oaka MamuHbL [lamee xwum-
KOCTh TIOCTyHaeT B JOTMOJHUTCIBHBIA THAPOOaK 4, U,
Janee IHUKJI CHOBa moBTopsiercs. [locine Harpesa rua-
PaBIMYECKON XKHUAKOCTH CHCTEMa IOJOTpeBa OTKIIO-
yaercs Mmydroii 2. J[aBneHne B cuctemMe MoJAepKuBa-
etcst gpoccenem 11.

IIpoBeneHHble UCCIEAOBAaHUSA MMO3BOJWIM Cle-
JIaTh CJEIYIOIINE BHIBOIBL:

1 Temmepatypa pabodeii KUIKOCTH OKa3bIBACT
3HAYUTEIHHOE BIHMSHHE HA TIOTEPU JABIICHUS U MOTe-
pPU MOITHOCTH Ha TIPEOJI0JIeHHEe BHYTPEHHUX COIpO-
THUBJICHUN TUAPOCUTEMBI, COCTABIISAIONINE ISl TTOTPY3-
YyyKa 110 JaBiieHuto J1o 2,5 Mlla, a mo MomHoCTH — A0
24 xBr.

Pabora MammHBI TpM HHU3KHX TeMIepaTypax
paboueit KUAKOCTH MPUBOIUT K YBEJINYEHHUIO BpeMe-
HU pabodero HUKJIA W MOTepe MPOM3BOAMTEIHLHOCTH
MallIUHBbl, TaK KaK Ipy yBeIudeHuu Harpy3ku Ha JJBC
YMEHBIIIAETCS YaCTOTa BPAIIEHHUS KOJIEHYAaTOro Baja.

3 IlpuBeneH psl TEXHUYECKUX peIICHHH, obec-
MEYNBAIOIIMX OBICTPBIN MOAOTPeB paboueil KUIKOCTH
B THJIPOCUCTEME MAIIIHH.
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A.M. Shemelev, A.E. Navumenko. Systems of heating of a hydraulic liquid.

The substantiation of necessity of heating of a working liquid of hydrosystems of building-road cars is resulted at start of the cars

after long idle time at a low ambient temperatures.

Various

systems of heating of a working liquid are affered.



