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ABSTRACT: Efficiency of the compressor is most important parameter in the domestic re-
frigerator which runs year around. With developed analytical model about heat transfer analy-
sis in the hermetic compressor, parametric study was performed to know the effect on effici-
ency by design and material modification of the compressor.

Volumetric efficiency of the compressor increased approximately 3% when insulation is in-
creased about 50% in suction component. However, the insulation effect on discharge compo-
nent was only 1%6. When the thermal conductivity of the discharge plenum is reduced from
300 to 20 W/m-K, volumetric efficiency increased about 3.1%. There is no attraction in effi-
ciency increment with variation of outside surface area of the compressor and radial heat
transfer coefficient of the solid component in the compressor shell.

Key words: Refrigerator(\§3 1), Hermetic(2 ¥ %), Reciprocating compressor(JE%5¢&7]),
Parametric study(Q1 A€ ), Heat transfer(d A &), Numerical analysis($2]3]4])
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Table 1 Number of lumped mass elements

Lumped mass elements

Suction pipe
Shell
Suction muffler inlet

Suction muffler

Between suction muffler and suction
plenum

Suction plenum

G| Suction chamber

Compression chamber

Discharge plenum

Between discharge plenum and discharge
muffler

| 5 Je]e]s|o] o [afe]s[-|g

11 Discharge muffler

Discharge line (shell inside)
13 Discharge line (shell outside)

5]

14 Suction pipe

15 Shell portion above oil sump
16 Shell portion contact with oil
17 Suction muffler body

Line between suction muffler and suction
plenum

Suction plenum body
Cylinder body

g |Discharge plenum body

Discharge line (shell inside)
24 Discharge line (shell outside)
25| Frame

2

19

20 |

21

2 Discharge muffler body
23

_1

_6_ Journal bearing

27| |Crank shaft (with connecting rod)
28| |Rotor
29 Stator
30

3

Oil in Oil sump

1| L |Return oil from upper oil discharge hole
32 Return oil from lower oil discharge hole
‘G : gas, S solid, L : liquid
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Fig. 4 Comparison of simulated temperature

between original and modified seal unit.

%719 A W Yl xE 36T #Axdd, due
gFol APAY 9FS "AE 440 W ¥
&= 25C a2 ol wa WeedF
< 3679 kg/hrell X 3.714kg/hrE < 1%7F 57}
H, AHEEL 2% A T3%E 3t FHE
o ojRezHE 4Fvie R FAHo F F
T 457 Wl Fd7ts2e dAdgFe] Ho
AR AHEE] F/HEE & F AT 70%9]
EWA F/HF HALLE RPN EAME ZE
7t 2t &+ gd

32 ZAE29 #M3

GE7) RFAM 4F7]9 Tl A &
A A 5, Ei‘é‘aﬂlfj—‘] d=, ESdid, A%7] 3
A g 244 F& 45719 A3 4H FE5
3 AR @A, E“&X—‘M W Adse] &=zt
A7) wEel Hapel og ddge zelstoof
gt

EAtdo] n3E FAEFS ¢F7] A ddA
Mz distn e 457 WEFREoER BA}
ddEe F TAEF B BEAE, s 2
Qredd L s dAAS. FAAT
HGHH L 42717 A 7149 Fe] H
o, & dFodMe 4 ld Yud =59 Z 7
BEY AEE FAE AHEstnvdd wEgA 4F
719) &&o] o¥A WIHEAE 4HEY] H35to
EALES 4 Ao didd ARG FAALS
Ty

Halol o3t 449 EALE (emissivity)dl



422 A&

2t gepx, nARE AFH FTHe A
o|Z3l= gholth A FdAAMWE FoA =
49¢ dudEs E£v TR EFF A$
Azl BEAEo] 09914 0987+x] A" 4 Atk
aetA B dFodME Aae BEAES WIAA
b BAl dag@de Wl mE Jyidxe
Wl st ARt

2 AP 71Fo] HE BAES ddUgye
087, EEZyHddds 02 EEHL 022 =49
e 087, 3AAroton)= 02, 1A AH(stator)=
09 2 ¢&7] 4& 020t} o} g BAEL 7]

2o 457 W nARRY AL WA £
dg 71xE sl 4RHPeR, qRE JEL

2 4E7) dEge BAbgol 087011/\1 0982 3
71EAE A9 4F7] U9 BE Y9 EA
£°] 0988 F/8lE A% ‘;l EALES AE
nefst] &g A5 U AESY Fig 50l
YERA LT

A BALgE mg A$9 ndEA gL
258 vustd 4F7] 4 Jo Yexd %1
oA, BALE 2T 7o 23CY 2534
ety WolsaEa 2AHBd] e @ﬂd
o] Wu2xE 22T Zagd. od uet W
#%e) 0.03kg/hr F7139 08%9] E&IFS
7l g 4+ Ao

TR 2N 457 ddde BALS
TENRE A 3ol BALEo] F/1E4E ddUy
9o 7 BE 2%t A, o 05%9 £
4L 7ldd 4= gl

=
-

o =
e =

4>

|—=— Reference{base data)
—e— Cylinder Modification
—O— All Componet Modification

20 ] 1 1 L ! 1 A A | 1
02468101214161820222426283032
Element number

Temperature("C)
g8 3 8 B

&

Fig. 5 Temperature distribution with radia-
tional emissivities.
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