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A study on the Modulated Scroll Compressor by Bypass Method
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ABSTRACT

Hermetic Compressor circulates refrigerant with constant flow rate regardless of operation condition. so,
at the operating condition requiring low cooling capacity, too much refrigerant flow deteriorates seasonal
energy efficiency ratio(SEER). In this reason, modulated compressor is needed to improve SEER. Among
many types of modulated compressor, non-inverter type modulated compressor is required for its low cost
and easy to development. In the modulated scroll compressor by bypass method, EER steeply decreases for
many loss like re-compression, changes of volume ratio, decrease of motor efficiency by torque variation.
So. the range of modulation ratio for optimized SEER must be selected accompany with air conditioner set
development.
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Fig. 4 Operation principle of Bypass method
in the Modulated Scroll Compressor
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Fig. 5 Modulation ratio by Bypass Hole Location

100%

‘\

90% —

EER

80% Al

70%

A
60%

40% 50% 60% 70% 80% 90% 100%
Cooling Capa.

Fig. 6 EER by Cooling Capacity(Modulation Ratio)

Bypassoll W& o2 £42 Q3] Wo| FoE UF
Aol FAHA hobx W ol FoQE4F 457 4
(EER:energy efficiency ratio) A3t}

Fig. 7& &%7hdo] 98¢ 4429 19 £49%
4@l A &37hdo] e JdER Y FHE e
Wk WEol ol ©F §1Fe] EolEA] Yo} EE
& AgERdey Edad WYEe 97 424 4F
& 37% A2EE o 5 Stk

3.2 Bypass W4 &4 B4

Bypass W4d @2 £4& 3 A¢Eed, 2H
+4%5E¢ & F Jdd AYSFEAS 458 Yo
Bypass AlF22 QI3 FAEY dA ©Z EYolz,
2E|$A L BypassZ Q18 EfY 7AZ REEL0|
Adtgel W £Hold, JEEAZE ¢EE WHE
FYZ0Z Bypass Ao ¥ FY&9) Suction
Gas Heating®] ®& &43 Bypass® 3 Scroll &

- 695 -



100%

‘ \\\\\\\\
~~~~~~~~~~~~~~~~~~~ 70%
1 (x)% \\\\\\ \‘
100% -
63%
— Modulated

Fig. 7 Comparison between nomal operation and modulated
operation at the low cooling capacity requiring condition

19!

§
B e Lo
2 A\
W ® 4 .
5qgt . ®
313 238 5 413 s00
Enthatpy kg
®—® : Suction Gas Heating
@—@ : Compression

O-®:
®-06:

Pressure Drop in the chamber
by Refrigerant Bypass
Re-Compression

Fig. 8 P-H diagram in the compressor chamber
by bypass modulation

%719 A A A 8[(Volume Ratio)7} HAH W}E &
4, Bypass F29 &4 S| Qi)

Fig. 82 Bypass®l W& ¢8-dgs HA=(PH A
£)& Jetdth. O-Q7FH& Bypass® Wit F4
Z9 Yoyt 44de2 1% Suction Gas Heating, @
-7+ Bypass A7HA 9 WuihE, @@
BypassZ 9@ ¢t&dd Woje] AFez J3 ¢
748, @—OTF L Bypass $8F &9 dol gl
T Wi E AdEFse 3L vehdoh

Fig. 95 ¥E¥zd & Ja&s vehdrh
E|E§S AEdold Zoln doey &4de E

oy o

Ho%
100% =t
— e T wolor B
3 e
o ._,."' -
< 90% % 7 A Them odynasic
3 L Ve Loss
5 oox e s o Overall EHf.
y
4 L
§ wox —2
L4 ./
60%
0% . L
X 50% 60X 70X 80%  90%  100%

Cooling Capacty

Fig. 9 Efficiency Analysis by Cooling Capacity Modulation
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