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(54) TENNMOBWUM HACOC SENSO 1.06

(57) Pedpepar:

TennoBuii HacCOC MICTUTb POTaLiHUI KOMMNPECOP, CMOMYYEHUI 3 TEMNOOOMIHHUKOM-KOHAEHCATOPOM,
Wo 3'eQHaHO 3 KamninsgpHo TPYOKOW - ApOCENbHUM MPUCTPOEM, CMOMYYEHUM 3 TEMOOOMIHHMKOM-
BMNApHUKOM, 3'€¢QHaHMM 3 poTauiiHuM komnpecopoM. CniBBigHOWEHHS AiameTpa d; TpyOkn Big
TennoobMiHHMKa-BMNApHMKa [0 poTauiHOro Kommpecopa i AOBXWHM Tpybkm L; craHoBUTb
d,/L;=14,3*10"-3 M, cniBBigHOWeHHA AdiameTpa d, Tpybku Big poTauiHOro Komnpecopa pAo
TennoobMiHHMKa-KOHOEeHcaTopa i JOBXUHU TPYOkM L, CTaHOBUTL d,/L,=5,3*10"-3 ™, criBBigHOLIEHHS!
eKBiBaneHTHOI O0BXuWHW dz i giameTpa Lz kaHaniB ctaHoBuTb d3/L3=0,016. MNpn UbOMY KiNbKiCTb
NNacTuH 9K TennoobMiHHMKa-BUNapHvKa, Tak i TennoobmiHHMKa-koHAeHcaTopa cTaHoBUTb 50.
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KopucHa wmopgenb HanexuTb A0 TEnnoTexHikM, 30KpemMa [0 CUCTEM OManeHHs, Lo
3aCTOCOBYIOTLCSA ANg yTURi3aLii TennoBoi eHeprii HU3bKONOTEHLIMHUX DKkepen i nepefavi Liei eHeprii
npv BULLIA TemnepaTypi 30BHILUHLOrO [mpkepena, i Mmoxe OyTM BMKOpPWUCTaHa B CUCTEMAaX OMareHHs
XWUTMNOBKX i BAPOOHMYMX ByaiBenb i NPUMILLLEHb 3@ paxyHOK PO3CisTHOro Tenma rpyHTy.

Bioomo cuctemy, Wo cknagaeTbCa 3 NOCAIOBHO pPO3TallOBaHUX NOCTayvanbHOro Hacoca, KOHTYpY
TENOHOCIA, BUNapHUKa, KoMnpecopa Ta KoHAeHcaTopa, NOEAHAHOro Yyepes Apocenb 3 BUNAPHUKOM.
lMocTayanbHW Hacoc Kavae TENMOHOCIA 3 OTOYYKYOro cepefoBuLLa Y BUNAPHUK, B SKOMY MICTUTBLCS
XoriofoareHT, Wo Biabupae Big TENMOHOCIA TEMNO Ta Hadcunae Moro 4o KoMrpecopa, B SKOMy 3a
paxyHOK CTMUCHEHHS WOro TemnepaTtypa nigBuLLYETbCA OO0 Temnepatypy Bulle Temnepatypu
KOoHAeHcaulii. 3 komnpecopa XxonogoareHT HaaxoauTb [0 KOHAEeHcaTopa, B SIKOMY 3a paxyHOK
KOHAEHcaLil napyn BUAINSAETLCA TENno, ke nepefaetbcs cnoxmeadvy. OXonomkeHun B KOHAEHcaTopi
XonogoareHT HagxoAuTb Yepe3 Apocenb, B SIKOMY BiH PO3LUMPIOETLCH Ta OXOMOMXKYETbCS HUKYE
TeMnepaTypu OTOUYHOro cepefoBulla, B BunapHuk. [[. Pen, . Makmarkn. Tennosble Hacockl. - M.,
1982. - C. 142].

[lo HeponikiB oOnNMCaHOi KOHCTPYKLiT MOXHA BIiAHECTU CKMAAHICTb KOHCTPYKUIl, HU3bKY
€(EeKTMBHICTb Ta EKOHOMIYHICTb PODOTH YCTAHOBKM.

B ocHoBy KopucHOI Mogeni noctaBfeHO 3agadvy CTBOPEHHS YHiBEpCanbHOro, €KOHOMIYHOro
TENNOBOro Hacoca 3 NigBuLEHO0 ePEKTUBHICTIO NPU HANNPOCTILLIN CXeMi.

lMocTaBneHy 3agady BMPIWYOTb TUM, WO Yy TEMNNOBOMY HACOCi, SKAMA MICTUTb poTauilHWi
KOMMpecop, CronyyYeHun 3 TennoobMIiHHMKOM - KOHAEHCATOpoM, SKMA 3'€gHaHO 3 [pOCEeSlbHUM
NPUCTPOEM, CMOMNydeHMM 3 TennooObMiHHMKOM - BUMNAPHMKOM, WO 3'€¢gHAHO 3  poTauilHUM
KOMMpecopoMm, 3rigHO 3 KOPWUCHOK MOAENMio, cChiBBigHOWeEHHA pgiameTtpa d; Tpybkm Big
TennoobMiHHMKa - BMNapHMKa A0 POTaUIiHOTO KOMMpecopa i [OBXWHM Tpybkn L; CTaHOBUTL
d,/L;=14,3*10"-3 ™M, cniBBigHOWeEHHA pJdiameTpa d, Tpybku Big4 poTaUIMHOro Komnpecopa Ao
TennoobMiHHMKA - KOHOEeHcaTopa | [JOBXuHWM Tpybkm L, crtaHoButb d,/ L,=5,3*10"-3 M,
CNiBBIQHOLIEHHA eKBiBaneHTHOI A0OBXWHWU d3 i giameTpa L; kaHanis ctaHoBuTb ds/L;=0,016, npuyomy
KiNbKICTb MMAacTUH SIK TeNNOobMiHHMKA - BUNApHUKA, Tak i TeNNnooOMiHHMKa - KOHAeHcaTopa CTaHOBUTb
50. OpocenbHuin NpUCTpi 4 BiaperynboBaHO TakMM YMHOM, LLOO NiATpMMAaTh onTUMarbHe 3Ha4YeHHS
nepenagis TUCKY B CUCTEMI.

TennoobMmiHHWK-KOHAEHCaToOp CMony4yeHo Tpybamu 4Yepe3 LMPKYMNSipHUA Hacoc i3 CUCTEMOK
onaneHHs OyanHKy.

TennooOMiHHUK-BUNAPHUK CMOMy4YeHO Tpybamm 4vepes3 UMPKYMSipHUI HaAcoC 3 reoTepmaribHUM
30HO0M - 30BHILLHIM KOHTYPOM.

KinbkicTb ppeoHy y komnpecopi ctaHoBuTb 1060 r.

£AK TennoHocin BUKOPUCTAHO MPONINEHriKosb.

Y TennoBoMy Hacoci, WO 3aABnSETbCH, ONTMManbHO 36anaHcoBaHi BCi KOHCTPYKTMBHI CKNadoBi -
AdiameTp TpybKkuM Big BUNapHMKa 40 KOMMNpecopa, BiaperynsoBaHO APOCENbHUI NPUCTPIN TAKUM YUHOM,
Wwob nigTpMmaTtn onTMMmarnbHe 3HA4YeHHs MepenagiB TUCKY B cUCTeMi, nigibpaHo Macy dpeoHy,
BPaxoBYylOUM OCOOMMBOCTI KOMMpecopa Ta TENNOOOMIHHMX anapaTiB - €KBiBaneHTHOI OOBXMHWU Ta
diaMeTpiB KaHanis, WO O03BONWMO MNigBULLMTM e(EeKTUBHICTb Hacocy i BCi€Ei CMCTEeMU onarneHHs
NOPIBHSIHO 3 HANBNMXKYMM aHarorom.

KopucHa Mopenb MOSICHIOETBCA CXEMOK, Ha SKi 300pa)KeHO TENnoBUIM HACcoC, CNonyyYyeHui i3
CUCTEMOIO OnarneHHs1 ByAMHKY | reoTepMarnbHUM 30HO0M.

Tennosun Hacoc 1 MICTUTb poTauiHUI KOMNPecop 2 Ans CTUCHEHHS XonoJoareHTy, CronyYyeHui
3 TennooOMiHHMKOM-KOHAEHCATOPOM 3, SKWW 3'€QHaHO 3 APOCENIbHUM MPUCTPOEM 4, CMOMyyYeHuM 3
TennooObMiHHMKOM-BUMAPHMKOM 5, WO 3'egHaHo 3 poTauiiium  kKomnpecopom 2. [lpu ubomy
TennoobMiHHMK-KOHAeHcaTop 3 crnonyyeHo Tpybamu 4vepes uMpKynspHMn Hacoc 6 i3 cuctemol 7
onaneHHst OyauHKy, a TENNOOOMIHHUK-BUNAPHMK 5 cnonydyeHo Tpybamu yepes LmMpKynsapHUin Hacoc 8 3
reotepmarnbHUM 30HOOM 9, MpM3HayYeHMM s BigOopy Tennotu 3 IPyHTY | nepegadvy noro 3a
AOMOMOroK TEMMOHOCIA (NPONINEHrNiKoM) B TENNO0OMIHHUK-BMNAPHMK 5.

CniBigHoWweHHA pgiameTtpa d; Tpybkum Big TennoobMiHHUKa-BMNapHMKa OO POTauiiHOro
Komnpecopa i OOBXWHM TpyOkn L; ctaHoButb di/L;=14,3*10"-3 M. CniBBigHOWweHHA JiameTpa d,
TpyOKM Big poTaUiHOrO KoMmMpecopa A0 TennooOMiHHMKA - KOHAeHcaTopa i LOBXMHU Tpybku L,
ctaHoBuUTb d,/L,=5,3*10"-3 M. CniBBiQHOLWEHHSA €KBiBaneHTHOI AOBXWHW ds; i giameTpa L; kaHanis
ctaHoBUTb d3/L3=0,016. KinbkicTb nnacTvH sik TennooOMiHHMKa-BUMNApHUKA, TakK i TennoobmiHHMKa-
KoHOeHcaTopa ctaHoBUTb 50.

Pobota TenmnoBoro Hacoca 6asyeTbca Ha npoueci Bigbopy Tenna 3 rpyHTY 3a OOMOMOroH
I'PYHTOBOro TeMsI000MiHHMKA - reoTepMaribHOro 3oHay 9 Ta nepegadi MOro B CUCTEMY OMarneHHs Ha
BULLLOMY PiBHi 3a paxyHOK TennoobMiHHMX NpPOLEcCiB, L0 BiaOyBalTbCA BCEPEANHI CaMOi YCTaHOBKN.
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Bioomo, wo temnepatypa rpyHTy Ha rmnbuHi 4o 100 M € NOCTIHOK NPOTArOM POKY Ta CTaHOBUTb
B cepeaHboMy 3-8 °C B 3aneXxHOCTi Big TUMy I'PyHTY Ta HACUYEHOCTi MOro rpyHToBMMM Bogamu. [Ang
Bigbopy LbOro Tenna 3 noganbliMM NOro NEPETBOPEHHSIM BUKOPUCTOBYETBHCS Tpyba (reoTepmanbHui
30HO 9), BCcepeauHi SKOI LMPKYIOE TEMJIOHOCIN 3 TemnepaTtypol 3amep3aHHsa -15°C, i ska
NpoKnagaeTbCsl Yy CBEpANioBMHY Ha rmunbuHy 45-55 M. BigiOpaHe Tenno nepegaetbca Ao
TennooObMiHHMKa-BMNapHMKa 5 TenmoBOro Hacoca, A€ BUKOPUCTOBYETbCHA  XONOQOAareHT -
HU3bKOKMMIIAYa piavHa, Ky BUOBpaHOo 3 rpynu, WO BKMAYae amiak abo xnagoHu, y Tomy umcni R22,
R32, R125, R134A, R407C, R410A Towo. XonogoareHT 3a paxyHok BigibpaHoro Tenna
HU3bKOMOTEHLINHOIO KOHTYPY 3akunae, nepexoanTb 3 pigkoro y rasonofibHuii cTaH i nogaetbcs y
poTauinHuin Komnpecop 2, ae, y pesynbTaTi CTUCKaHHSA, Noro Temnepartypa nigsuilyetsca Big +7 C oo
+65-+85 C Ta HagxoauTb B TENNOOBMIHHUK-KOHOEHcaTop 3, B AKOMY nepefae Tenno TEnnoHoCiHo, LWo
LUMPKYMNIOE B CUCTEMi onaneHHa 7. TakMMm 4YMHOM, TEennoBuMM HacoOC 3AINCHI0E TpaHcopMaLito
TENMOBOI eHEeprii 3 HU3bKOro PiBHS HA BULLMIA, HEOBXIOHWMI CNOXMBaYy.

KoediuieHT edekTnBHOCTI TennoBoro Hacoca abo koediuieHT TpaHcdopmadii (CniBBiAHOLIEHHS
OTPMMaHOi TensoBOi eHeprii i BUTpayeHOoi enekTpoeHeprii Ha poboTy KoMmnpecopa) 3anexuTb Bif
TemnepaTypu NepPBMHHOIO [Kepena Tenna - Big TemnepaTtypu TENSIOHOCIsi reoTepMarnbHOrO KOHTYPY
Ta BiJ TEMnepaTypu TEMMOHOCIS, WO BUXOAUTb 3 KOHTYpPY TEMNJI0BOro Hacoca.

®OPMYJA KOPUCHOI MOZESI

1. TennoBum Hacoc, WO MICTUTb POTAUINHWIA KOMMPECOpP, CMOMy4YEeHUA 3 TenrnoobMiHHWKOM -
KOHAEHCATOPOM, L0 3'€e4HAHO 3 KaninspHow TPyoOKOK - OpOCENbHMM MPUCTPOEM, CMOSMyYEHUM 3
TENNOO0OBMiHHUKOM-BUMAPHUKOM, 3'€QHAHUM 3 POTaLiiHAM KOMMPECOPOM, SIKUA BiAPI3HAETLCA TUM,
Wwo cniBBigHoWweHHA pAiametpa d; Tpybkm Big TennoobMiHHMKa-BMNApHUMKA [0 pOoTauiHOro
Komnpecopa i OOBXWMHU Tpybkm L, ctaHoBuTb di/L;=14,3*10"-3 M, cniBBigHOWeEHHA JdiameTpa d;
TpyOKM Big poTauiiHOro Komnpecopa OO TennooOMiHHMKa-KoHOeHcaTtopa i OOBXUHM Tpyoknm L,
cTaHoBUTb d,/L,=5,3*10"-3 M, CniBBIAHOLLIEHHS €KBiBaNeHTHOI OOBXMHM d; i giameTpa Ls; kaHanis
ctaHoBUTb ds/L3=0,016, npuyOoMy KiNbKICTb NNacTUH K TennooOMiHHMKa-BUMApPHUKA, Tak i
TennoobMiHHMKa-KoHAeHcaTopa cTaHoBUTb 50.

2. TennoBui Hacoc 3a N. 1, kM BigpPi3HAETbCA TUM, WO TEMNIOOOMIHHUK-KOHOEHCATOP Crony4YeHo
TpybGamm Yyepes LMPKYNSPHUA HAcoc i3 CUCTEMOIO onaneHHs 6yauHky.

3. TennoBui Hacoc 3a N. 1, SkuA BiAPISHAETLCA TUM, WO TEMOOOMIHHMK-BUNAPHUK CMOMyYeHO
TpybGamu Yyepes LMPKYNSapHUA HAacoc 3 reoTepManbHUM 30HOO0M - 30BHILUHIM KOHTYPOM.

4. TennoBui Hacoc 3a N. 1, Ak BiAPI3HAETLCA TUM, LLIO KINbKICTb (OpEeoHY Y KOMNPeCcopi CTaAHOBUTb
1060 r.

5. TennoBun Hacoc 3a N. 1, skMN BIiAPISHAETbLCA TUM, WO $SK TENMOHOCIK BUKOPUCTAHO
NpOorineHrnikons.
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