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be3po3mipHi y3aranbHeHi o00’e¢MHI i eHepreTM4YHi XapaKTepPUCTHKM TepMEeTHYHHX
KOMIIPECOPHHX arperaTtiB Cy/JJHOBOT0 00/Ia/ITHAHHS KOHIAMUIIOBAHHS NMOBITPS
Jlutom O.B.

AHoTtanisi. OOroBOpIOETbCS THUTAHHS, TIOB'SA3aHE 3 KOHIEMIIEI0 3aCTOCYBaHHS 1 OIIIHKH
e(EeKTUBHOCTI TepMETHYHOI mapokoMmpecopHoi xomoawitbHoi Mammuaud (IIKXM) cynHoBoro
oOJaHaHHS KOHIUIlIFOBaHHS MOBITps. s ominku edektuBHOCTI repmeTndnoi [TIKXM HeobxigHO
3HAaTU O00’€MHI 1 €HEpreTHYHI XapaKTEePUCTUKH TepMETUYHOro kKommpecopHoro arperata (I'KA), ski
€ HEB1JI’€MHOIO 1i yacTHHOI0. METOI0 JaHOr0 TOCIIIKEHHs € OTpUMaHHS 1 aHaii3 xapaktepuctuk ['KA
turty XI'B B HOMIHaIBbHOMY PEXKHMI Ta OTPUMaHHS y3arajlbHEHUX O€3pO3MIPHHX 3aJICKHOCTEH
koedirmientiB nogadi i enexrpuynoro KKJI Bucoxoremneparypuux ['KA tuny XI'B.

KiarouoBi cioBa: mapoKoMIIpecopHa XOJOIWJIbHA MAIlMHA, TePMETHUYHUNA KOMIIPECOPHUUN
arperaT; CyJHOBe OOJaJHaHHS KOHIMIIIOBAHHS; y3arajJbHEeHi 0e3pO3MipHI 3aJeKHOCTi; KOe]illieHT
nonaui; enekrpuuanii KKJI.
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Abstract. The issue is discussed related to the concept of application and carrying out of
calculations at designing of a hermetic vapour compressor refrigeration machine (VCRM) of ship air
conditioning equipment. For this it is necessary to know the generalized dependences of cooling
capacity and electric coefficient of performance (COP) of a hermetic VCRM. The purpose of this study
is to obtain and analyze the characteristics HCU by type HGV in nominal mode and getting generalized
dependences of the cooling capacity and electric COP HCU type HGV.

Keywords: vapour compressor refrigeration machine; hermetic compressor unit; shipboard air
conditioning equipment; generalized dimensionless dependences; cooling capacity; electric coefficient
of performance (COP).

For approximate calculations performed by employees of design institutes and other organizations
associated with the production of cold, generalized dimensionless characteristics of refrigeration
compressors are used. One of the main characteristics of a hermetic refrigeration compressor is its
cooling capacity Qo nom and the electric coefficient of performance (COP) &e nom in the nominal operating
mode. These characteristics of the compressor under conditions different from the nominal can be
determined by the generalized dependencies [1].

In [2], the empirically obtained values of Qo nom, € nom and other characteristics of hermetic
compressor units (HCU) of the HGV type of ship's air conditioning equipment (ACE) are given.
However, the absence of generalized dependencies for this type of HGV makes it difficult to carry out
calculations in the design of marine hermetic vapor compressor refrigeration machines (VCRM).

In this work, generalized dependences are presented in the form

QO/ QO nom:ﬁ(pdis /psuc); €/ €e nom:ﬁ(pdis /psuc),

obtained by the author as a result of analysis of numerous experiments in the creation of a number
of HCU type HGV [2]. Here Qo nom. and € nom. — parameter values in nominal mode; psuc , pais — pressure
at suction and discharge of HCU. For the rated operating mode of the HCU, pressures are assumed psuc
" pudis, corresponding to boiling points z0= 5 °C, condensation f.. = 40 °C.

632



IHHOBAIIIi B CY/IHOBYYBAHHI TA OKEAHOTEXHIILII

Figure 1 shows the generalized dependences of the cooling capacity and the electric COP of the

HCU type HGV, the main data of which are given in the table 1.

Table 1. HCU characteristics in nominal mode

XII Mizknapoana HayKoBO-TeXHiUHAa KOH(epeHis

Hermetic compressor Cooling capacity, Qo Consumed power, Electric COP, Designation

units nom, KWh N vom, KWh €e nom on the figure
HFC-2,2 2,56 0,77 3,32 @)
HFC -4,5 5,24 1,5 3;49 A
HFC -9,0 10,48 2,9 3,61 O
HFC -14,0 17,1 4,7 3,64 O
HFC -28,0 34,2 9,3 3,68 ¢
HFC -14,0-P 17,0 5,3 32 [ |
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Fig. 1. Generalized dependences of cooling capacity Qo/ Qo nom
and electric COP &c / € nom from the pressure ratio pais /psuc HCU type HGV

The obtained generalized dependences with a sufficient degree of accuracy (the scatter of points
averaged from 5 to 7% and did not exceed 12%) can be used for approximate calculations in the design
of hermetic VCRMs for the ship's ACE.
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Be3po3mipHi y3arajJbHeHI XapaKTepHCTHKH TIepMeTHYHHX KOMIIPECOPHUX Aarperaris

CY/THOBOT'0 00JIaIHAHHS KOHAMUIIOBAHHS MOBITPS
JIntom O.B.

[Small refrigeration machines] /

AHoTtanisi. OOroBOpIOETHCS MUTAHHS, TOB'I3aHE 3 KOHIIEMIIIEI0 3aCTOCYBaHHS Ta TPOBEICHHS
PO3paxyHKiB MPH MPOEKTYBaHHI T€PMETUYHOI MapoKoMIpecopHoi xomoamnbHol mamuuu (ITKXM)
CYJHOBOT0 O0JIaTHAHHS KOHIUIIFOBAHHS MOBITPs. J{7151 IbOro HEOOX1AHO 3HATH y3arajabHEH1 3JIeKHOCTI
XOJIOAONPOAYKTUBHOCTI Ta €JEKTPUUYHOTO XOJOIMIBHOTO Koe(illieHTa FepMETHYHOT0 KOMIIPECOPHOTO
arperata (I'KA). Meroto gaHoro nociipkeHHs € oTpuMaHHs 1 aHaii3 xapakrepuctuk ['KA tumy XI'B B
HOMHHAIILHOMY PEXHMI Ta OTPUMAHHS Yy3arajllbHEHUX 3aJIe)KHOCTEH XOJIOJAONPOAYKTHBHOCTI Ta
eJeKTpUIHOTO0 XoyoamibHOro Koedimienta [’ KA tumy XI'B.

KiamouoBi cioBa: mapokoMIpecopHa XOJOAWIbHA MAIIMHA, TEePMETHUYHUN KOMIPECOPHUU
arperat; CyJHOBE OOJIaJIHAaHHS  KOHJAMIIIIOBaHHS; y3arajdbHEHI O€3po3MIpHI  3aJIeKHOCTI;
XOJIOAONPOAYKTHUBHICTD; €JIEKTPHYHUHA XOJIOAMIBHUNA KOSPIIi€HT.
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