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A study on the by-pass valve design of a scroll compressor
with asymmetric wrap
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ABSTRACT

The scroll compressor used for heat pump has a wide range of operation condition. To
cover both heating and cooling modes, the operating pressure ratio ranges from 15 to 638
Since the scroll compressor, however, is a type of compressor whose pressure ratio is fixed,
some loss in the compression work is caused by the operation at the pressure ratio different
from the built-in pressure ratio, A way of avoiding this problem is to introduce by-pass holes
in compression chambers, so that the compressed gas of pressure higher than the discharge
pressure, vet not reached to the discharge port can be released earlier through the by-pass
holes. In this paper, an optimum positioning of the by-pass hole and the effect of the by-pass
valve on the compressor performance are studied.

y words: Scroll compressor (£3E %%7]), By-pass valve (dtoj#{£ WH) Asymmetric wrap
(8]th" &), Built-in pressure ratio (HA ¢FH])
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Fig. 1 Cross-sectional view of scroll
compressor with by-pass valve,
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Fig. 2 By-pass valve;
(a) details of by-pass valve,
(b) effective flow area.
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Fig. 4 Compression chambers at the
beginnings of gas compression:
(a)Chamber A, (b)Chamber B.
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Table 1 Asymmetric wrap data

Table 2 By-pass valve hole data

Para-m | Vs2 Vsl 8., 4., Is a a

NG R G N R [mm] | [mm] | [deg ]

&' [deg.] #'[deg.] | yslmm]

-| A chamber

Value | 9.676 | 7.751 | 1175.1 | 995.1 | 3.0 | 1.846| 4345

373.1+360 532.0 14.04

B chamber | 298.9+540 246.2 11.03

Fixed scroll

Orbiting scroll
(a) : (b)

Fig. 6 By-pass hole in the leading portion
of the compression chamber at the
beginning of by-passing:
(a)Chamber A (b)Chamber B.
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Fig. 8 Effects of by-pass valve on gas
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maxima.
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Table 3 By-pass valve data

my | Effective mass of valve (g) 0.0915

ko | Spring coefficient (N/m) 1396

¢t | Damping coefficient (N -+ s/m) 0.01

Xmo | Maximum valve lift (mm) 0.93
By-pass valve hole

1o . 1.2
radius (mm)
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Fig. 10 Effects of k, Xm, r on compression
performance.

5 HioldA WH 7|5

ojA zAd LN HAH 23 E GEVE
AZ7A p=6.37 kg/cm®, pe=11.9 kg/cm®lA &
HEZgo] HAEZYRT % 6 kg/m’AE
& z2Aq L£ARL o blo)Hx WE F
o] g2 ¢z ddo wxe AFHE Fig. 8
o uehich svlojslx wWE fBH dolH=
Table 3] ehigich ulolsjz Wt e A
SolE A W shagel EEgel ol=®
ojsjz WEst YW Jhart EFAZ BAY
o2 g o gHdFe] 4D fws
o stA % West 4 HolE sagte] A3
T Aeds AL WwBE EnsE st
freFo] 2RI ©x gy wEoth violsfx F
el wrAL A(14)d o3 AT ¢ A
dre Wur dIe AlHo] o|EX e A Z
& 016" oA, YA BANE o124 A
o SsE §,-119° oIA violsjs WL 23
A el gley, AN ZaWe F83
73 Az dE o 31° o] 483 oA W
7t 4dd, o) ¢HA B sha w4 #40]
Wold gtHo| o wal Fopz|y] wWEolt} 3

S Ho Ho

§)



vty @ 238 FE719) vtol A EE A d #F AT 187

u‘_].

Téble 4 Effect of by-pass valve on scroll
comp. performance

By-pass
zaﬁ,ae Ty 7 ad Tv* Yad
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Fig. 11 Effects of by-pass valve on p-V
diagram.
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