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Performance of a Reciprocating Compressor Equipped with Auxiliary Port

Yong Ho Lee, Hyun Jin Kim"'

ABSTRACT: Auxiliary port which had been known to be used to reduce the expansion loss
of a refrigeration system was applied to a Rl34a reciprocating compressor in a household
refrigerator cycle with an intention of improving the compressor performance. Effects of the
auxiliary port on the compressor performance was investigated by a computer simulation
program. When a simple hole was made on the side wall of the cylinder as an auxiliary port
and surrounding gas inside the compressor shell was assumed to be drawn into the cylinder
through the hole, maximum COP improvement of 1.66% was obtained. With auxiliary port
equipped with a plate type of check valve, maximum COP was raised to be 1.99%. COP
improvement was more distinctive with decreasing the discharge pressure; COP improvement

was 5% with discharge pressure of 7 bar.

Key words: Auxiliary port(2.% &Y T), Check valve(AZ¥8B) COP(A A A4), Cooling
capacity(¥¥), Compressor input(&=7] ¢4¥)
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20.0

Table 1 Basic operating conditions ]
18.0

Description Values 16.0]
Compressor Speed 3500rpm :14'0_:
Suction pressure 1.15 bar §.12.0—
Discharge pressure 147 bar 51:;):
Suction temperature 61°C & 6.0

40

Table 2 Simulation vs. experiment 2-0—:

T T T T T T T T T T T T T
0 45 90 135 180 225 270 315 360

(Simulation) / (Experiment) Crank angle [degree]

Qc 1.0397 (a) overall process
We 1.0137 14
copr 1.0259
1.3
34 ¢ wH EF Wy Hx FAdF M2 =124
IR TE PN <
()
S 1.1
?
J= wn gee §9 wHel 2% Wy 1e  §
2 onx EYTe Aawbe WE wage ]
1 AfreAe] deF-228)-dy] Al=gog 75 0.94
gt} = WHel B %%HLQ] A=y o]
Zulg Al e 7171 1 v 7+ 0.8 T T T T : : :
Crank angle [degree]
My+ Oy+ky= B, (p—p,)+ F, (9) (b) suction process
. ) Fig. 3 Pressure variations for compressor with
My, ky,= A, (P.—P,) (10) valveless auxiliary port
3.5 7|HAA ofE &4 AHLkA 32°C oA Y FoA 7tEde iz FPHAE 5o

Z w= 61°C A=7F A

A=V TIAA £ E J2EY Ady, 3 Hegd Zeade] A=S o& AsaA 7
2% 7, aga 9, 293 = A9 wWely, 2 A AnE @9 dulske] Table 201 UhER)
2ol AP AE o]l mpE B4 Fo] gle At WHEe 4%, HE7] 1Ee 14%, COP =
W AaDs 2o 269e] 015 molth
Lincen = Lriston + Lypin T Lopin + Lyt Lays - (1D 41 HMIAWET} e o Ex FYT
4. Mssild Zot 3 o Fig. 3@l AaWB7} = @ Bz 9771

P (Za=0)ol AAE 25719 e AEE

FE7]1 71% 210 Table 191 HeRAA = F977F 9 4E719 1 Astel wast
T}, R134a®] 7% ASHARE-LBP Z7lo| &3 3 Aok BE FA77F sl AR A4S e
O 9Z7] Az Solon Tq sro ewi P, PsT S ol xE3 AAAR A¥she] EA

otk ol F T AN E FdF nUE F
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Table 3 Effects of auxiliary port on compressor

performance
Valveless Auxiliary port
Base | auxiliary port |with check valve
(Za=0) (Za=0.075)

Msue | 1166| 1.143(-1.97%)| 1.099(-5.75%)

(g/s)
m,, - 0.036 0.066
(g/s) (+0.060/ -0.024) | (+0.083/-0.017)
Mais | 1141 1.148(0.61%) | 1.131(-0.88%)

(g/s)
(%C) 212.057| 213.318(0.59%) | 210.162(~0.89%)
(VV\(;) 129.440 | 128.459(~0.76%) | 125.793(~2.82%)
OF | 1638 1661(+14%) |  1671(+1.99%)
gath, AnHon 7o e ¢y HEE WOl
i}, Fig. 3(b)2 Edjd addA] Ro] A3
BAHNH= e BE FTU47F AXE H Sl
ol wAEA =A YERdT oleeh A
HAgol el dhSbe 4] A Tag v
ALtk Fig. 45 59 #AHAA e AHFFFus)
g molFed wE F997 A A5 w99
Aol ok AAdHa AV|E HAg ZolE H
t}. Table 39l& Y HE T4 Ax=E Qg
Agfgel Wak 9 HHy) Avwuss Jehia
o wE FYT AAR Q6 FY MHE B
F9HE AFHES 1166 g/sollA 1.143 g/sE
197% #A2RIAT BE FYTE BF w5
QTS 0036 g/solBE A FY Aol
1.179 g/s= 0.013 g/s s7tetith. B F=3FolA

e

Aol

1.141 g/sel Al 1.148 g/s= <F 0.007 g/s, =
06% S7F2 Btk &<
Ay e} 9 2E Alo] 9

F9 2% 9

Ao 7191

CFFF e we WEEE e 059% FUbsha

[e] [e)
e e

7]
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Fig. 4 Suction flows for compressor with valveless

auxiliary port
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Fig. 5 Compressor performance vs. valveless
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Fig. 7 Pressure variations for compressor with
valved-auxiliary port: (a) suction process,

(b) discharge process
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Fig. 10 Auxiliary port pressure and check valve
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