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(57) Pedpepar:

Tennoswui Hacoc, MICTUTb POTaLiMHUIA KOMNPECop, CMOMy4YeHn 3 TENNOOOMiIHHNMKOM-KOHAEHCATOPOM,
Wo 3'eQHAHO 3 KaninspHoOK TPYOKOK-APOCENBHMM MPUCTPOEM, CMOMYYEHUM 3 TEMNOOOMIHHUKOM-
BUMAPHUKOM, 3'€QHaHMM 3 poTauiiHMM Komnpecopom. CniBBigHOWEHHS giameTpa d i OOBXUHKM L
OpOCEenbHOro NpUCTPOoto-KaninapHoi Tpybkn ctaHoButb d/L=1,51*10"-3 M, cniBBigHOLWEHHA diameTpa
d; Tpybku BiA BuMapHuka OO KOMMpecopa i AOBXWHWM Tpybku L; ctaHoBuTb di/L;=8,78*10"-3 M,
CMiBBIOHOLLUEHHST €KBiBaneHTHOI JOBXWHY d, i giameTpa kaHaniB L, ctaHoBuTb d,/L,=0,016, npnyomy
KINbKICTb NNacTUH Sk TennooOMiHHMKa-BUNapHMKa, Tak i TeNNooOMiHHMKA-KOHAEeHCaTopa CTaHOBUTb
26.
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KopucHa wmopgenb Hanexmtb [0 TennoTexHikM, 30KpemMa [0 CUCTEM ONaneHHs, Lo
3aCTOCOBYIOTLCSA ANg yTURi3aLii TennoBoi eHeprii HU3bKONOTEHLIMHUX DKkepen i nepefavi Liei eHeprii
npv BULLIA TemnepaTypi 30BHILUHLOrO [mpkepena, i Mmoxe OyTM BMKOpPWUCTaHa B CUCTEMAaX OMareHHs
XWUTMNOBMX | BUPOOHMUNX ByaiBenb i NpUMILLLEHb 3@ paxyHOK PO3CITHOro Tenna rpyHTy.

Bioomo cuctemy, Wo cknagaeTbCa 3 NOCAIOBHO pPO3TallOBaHUX NOCTayvanbHOro Hacoca, KOHTYpY
TENOHOCIA, BUNapHUKa, KoMnpecopa Ta KoHAeHcaTopa, NOEAHAHOro Yyepes Apocenb 3 BUNAPHUKOM.
lMocTayanbHWI Hacoc Kavae TENMOHOCIA 3 OTOYYKYOro cepeoBuLLa Y BUNAPHUK, B SIKOMY MICTUTLCS
XoriofoareHT, Wo Biabupae Big TENMOHOCIA TEMNO Ta Hadcunae Moro 4o KoMrpecopa, B SKOMy 3a
paxyHOK CTMUCHEHHS WOro TemnepaTtypa nigBuLLYETbCA OO0 Temnepatypy Bulle Temnepatypu
KOoHAeHcaLii. 3 komnpecopa XxonogoareHT HaaxoauTb [0 KOHAeHcaTopa, B SIKOMY 3a paxyHOK
KOHAEHcaLil napyn BUAINSAETLCA TENno, ke nepefaetbcs cnoxmeadvy. OXonomkeHun B KOHAEHcaTopi
XxonogoareHT HagxoAuTb 4epe3 Apocerb, B SIKOMY BiH PO3LUMPIOETLCA Ta OXOMOMAXKYETbCA HUXKYEe
TeMnepaTypu OTOYYHYOro cepeaosuila, B sunapHuk. [[. Pen, [1. Makmarnkn. Tennosble Hacocbl. M.,
c. 142,1982].

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

B ocHoBYy KopucCHOI Mogeni nocTtaBfeHo 3agadvy CTBOPEHHS YHiBeEpCarbHOro, €KOHOMIYHOro
TENNOBOro Hacoca 3 NigBuLEHO0 ePEKTUBHICTIO NPU HANNPOCTILLIN CXeMi.

lMocTaBneHy 3agady BMPIWYOTb TUM, WO Yy TEMNNOBOMY HACOCi, SKAMA MICTUTb poTauilHWi
KOMMpecop, CMofydeHun 3 TENNOOOMIHHUKOM-KOHAEHCaTOPOM, KW 3'€AHAHO 3 KaninsgpHo TpyOKoto-
OPOCENBHUM MPUCTPOEM, CMOSMYYEHUM 3 TEMNNOOOMIHHMKOM-BUMNAPHUKOM, LLO 3'€QHAHO 3 poTauiiHUM
KOMMPEeCcopoM, 3rigHO 3 KOPUCHOK MOAenmto ChiBBigHOLWEHHA AiameTpa d i AoBXuHM L ApocenbHoro
NPUCTPOIO-KaNiNApHOI TpyOKM CTaHOBUTL d/L=1.51*10"-3 M, CMiBBiAHOLLEHHS! niameTtpa d; Tpybku Big
TennoobMiHHMKa-BMNapHMKa [0 poTauiiHOro Kommpecopa | AOBXuHUM Tpybku L; cTaHOBWUTHL
d1/L1:8,78*10A-3 M, CMiBBiOHOLLIEHHA €eKBiBaneHTHOI OoBXuHM d, i giameTpa L, kaHaniB CTaHOBUTb
d»/L,=0,016, npuyoMy KifnbKiCTb NNacTUH SIK TennoobMiHHMKa-BUNApHMKA, Tak i TennoobmiHHMKa-
KOHAeHcaTopa CTaHoBUTL 26.

TennoobMiHHVK-KOHAEHCaToOp CMony4yeHo Tpybamm 4depe3 LMPKYNSipHUA HacocC i3 CUCTEMOHD
onaneHHs OyanHKy.

TennoobMiHHWK-BUNAPHUK CMOMy4YeHO TpybGamu 4Yepe3 UUPKYMSPHUIA Hacoc 3 reoTepmarnbHUM
30HO0M-30BHILLHIM KOHTYPOM.

KinbkicTb ppeoHy y komnpecopi ctaHoBuTb 490 .

£AK TennoHocin BUKOPUCTAHO NPOMINEHNIKosb.

Y TennosBomy Hacoci SENSO 1.04 onTtumanbHO 36anaHCcOBaHi BCi KOHCTPYKTWBHI CKMagoBi -
AiameTp Ta JOBXMHA OPOCENbHOr0 NPUCTPOIO (kaninapHoi Tpybku), giameTp Tpybku Big BMNapHUKa Ao
KomMmnpecopa, nigibpaHo macy peoHy, BpPaxoBYKUM OCOGMMBOCTI KOMMpecopa Ta TemnnoobMiHHMX
anapariB - eKBiBaNeHTHOI JOBXWHM Ta OiaMeTpiB KaHaniB, WO A03BOMMMO MiABULLMTM €EKTUBHICTb
Hacoca i BCiEl cucTeMn onaneHHs NOpPiBHAHO 3 MPOTOTUMNOM.

KopucHa Mopenb MOSICHIOETbCA CXEMOM, Ha SKi 300paXKeHO TENSOBUMIM HACOC, CMOMyvYeHWUn i3
CUCTEMOIO onaneHHs 6yauHKy i reotepmanbHUM 30HAOM.

Tennosun Hacoc 1 MICTUTb poTaUiiHMI KOMNpecop 2 A5 CTUCHEHHS XonofoareHTy, crnonyyYeHui
3 TenNooOMiHHMKOM-KOHAEHCATOPOM 3, SIKMI 3'€QHaHO 3 OPOCENbHUM NPUCTPOEM 4, CMONyyYeHuM 3
TennooObMiHHMKOM-BUMAPHMKOM 5, WO 3'egHaHo 3 poTauiiium Komnpecopom 2. [lpu ubomy
TennoobMiHHMK-KOHAeHcaTop 3 crnony4vyeHo Tpybamu 4vepes3 UMpKynsipHUMiM Hacoc 6 i3 cuctemoro 7
onaneHHst OyauHKy, a TENNOOOMIHHUK-BUNAPHUK 5 CcnonydeHo Tpybamu yepes umpKynspHui Hacoc 8 3
reotepManbHMM 30HOOM 9, MpusHadeHMM ansa Bigbopy TennoTu 3 IPyHTY i nepegadvy Moro 3a
AOMOMOrOK TEMMOHOCISA (NPONINEHrNIKOM) B TENNO0OMIHHMK-BMNAPHMK 5.

Pobota TenmnoBoro Hacoca 6asyeTbca Ha npoueci Bigbopy Tenna 3 rpyHTy 3a OOMOMOroH
I'PYHTOBOrO TennoobMiHHMKa-reoTepmarnsHoro 3oHga 9 Ta nepegadi MOro B CUCTEMY OManeHHsl Ha
BMLLOMY PiBHi 3@ paxyHOK TeMNOoOMiHHUX MpoLueciB, Lo BiabyBaroTbCa BCepeauHi camoi yCTaHOBKMU.

Bigomo, wo Temnepatypa rpyHTy Ha rmubuHi oo 100 M € NOCTINHOK MPOTSArOM POKY Ta CTaHOBUTb
B cepeaHboMy 3-8 °C B 3amneXxHOCTi BiA TUMy I'PYHTY Ta HACUYEHOCTi Moro rpyHToBMMM Bodamu. [Ang
BibOpy LbOro Tenna 3 noganbsliMM NOro NepPeTBOPEHHSIM BUKOPUCTOBYETLCA Tpyba (reoTepmMarnbHUi
30HO 9), BcepeauHi SKOT UMPKYMOE TennoHocin 3 TemnepaTypor 3ameps3aHHs -15°C i ska
npoknagaeTbCa y CBepasioBuHy Ha rmubuHy 45-55 wm. BigibpaHe Tenno nepepgaetbcs .o
TennooObMiHHMKa-BMNapHMKa 5 TenmoBOro Hacoca, A€ BUKOPUCTOBYETbCA  XONoJOareHT -
HU3bKOKMMMAYA pigvHa, Ky BUOpaHO 3 rpynu, WO BKIOYAE amiak abo xrafoHu, y Tomy umcni R22,
R32, R125, R134A, R407C, R410A Towo. XonogoareHT 3a paxyHok BigibpaHoro Tenna
HU3bKOMOTEHLMHOIO KOHTYPY 3akunae, Nepexoamtb 3 PigKkoro y ras3onodibHui ctaH i mogaetbes y
poTauinHuin KoMnpecop 2, Ae, Yy pe3ynbTaTi CTUCKaHHA NOoro Temneparypa nigeuilyeTtbcs Big +7 C oo
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+65-+85 C Ta HagxoauTb B TENNOOBMIHHUK-KOHOEHcATop 3, B AKOMY nepefae Tenno TennoHoCiHo, LWo
LUMPKYNIOE B CUCTEMi onaneHHa 7. TakMm 4MHOM, TENfOoBMW HAcOC 3AiACHI0E TpaHcdopmaliio
TENIOBOI EHEPTii 3 HU3bKOrO PiBHS HA BULLIMIA, HEODXiOHUI CNoXnBayy.

KoediuieHT edeKkTMBHOCTI TennoBoro Hacoca abo koedilieHT TpaHcdopmalii (CniBBigHOWEHHS
OTPUMaHO| TENJIOBOI €Heprii i BATPaAYeHOI eneKkTpoeHeprii Ha poboTy KoMnpecopa) 3anexuTb Big
TemnepaTypu NepBUMHHOIO [pKepena Tenna - Big TemMnepaTypu TEMMOHOCIS reoTepmarnbHOro KOHTypy
Ta Big TeMnepaTtypu TEMMOHOCIS, WO BUXOAUTb 3 KOHTYPY TEMNI0BOro Hacoca.

®OPMYJIA KOPUCHOI MOJESI

1. TennoBum Hacoc, WO MICTUTb pPOTaLiiHUA KOMMNPECOop, Crofny4YeHun 3 TennoobMiHHMKOM-
KOHAEHCATOpPOM, WO 3'€eQHaHO 3 KaninspHow TPyOKOK-APOCENbHUM MNPUCTPOEM, CMOMYyYEeHUM 3
TENnNOoOBMiHHUKOM-BUMAPHUKOM, 3'€QHAaHUM 3 POTaLiiHAM KOMMPECOPOM, SIKUA BiAPI3HAETLCA TUM,
Lo cniBBigHOLIEHHA AiameTpa d i AOBXMHM L ApOocensHOro NpuCTporo-KaninapHoi TpyokM CTaHOBUTb
d/L=1,51*10"-3 ™, cniBBigHOWEHHS AiameTpa d; TpyOKM Big BMNapHWKa OO KOMMpPecopa i AOBXMHU
Tpybkn L, ctaHoBuTb di/L;=8,78*10"-3 M, CRiBBIAHOLWIEHHSI €KBiBaneHTHOI OOBXWHWM d, i giameTpa
kaHanie L, ctaHoBuTb d,/L,=0,016, Npn4oMy KifnbKiCTb NNacTUH K TENSI00OMIHHUKa-BUNAPHUKA, TaKk i
TennoobMiHHMKa-KoHAeHcaTopa CTaHOBUTL 26.

2. TennoBuin Hacoc 3a N. 1, 9kMN BigpPI3HAETbLCA TUM, WO TEMNOOOMIHHUK-KOHOEHCATOP Crony4YeHo
Tpybamm yepes LMPKYNAPHUA HAcoc i3 CUCTEMOIO onaneHHs 6yauHky.

3. TennoBu Hacoc 3a N. 1, SKMA BiAPI3HAETbLCA TUM, WO TENNOOOMIHHUK-BUNAPHMK CMOMy4YeHO
TpybGamm yepes LMPKyNapHUA Hacoc 3 reoTepManbHUM 30H40M-30BHILLHIM KOHTYPOM.

4. Tennosuin Hacoc 3a n. 1, KM BiAPI3HAETLCA TUM, LLO KiNbKICTb (OPpeoHy y KOMMNPECOpPi CTaHOBUTb
490r.

5. TennoBuh Hacoc 3a N. 1, skMN BIAPISHAETbLCA TUM, WO $SK TENMOHOCIA BUKOPUCTAHO
NPonineHrnikosb.
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