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Theoretical Limit of Chiller Efficiency
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Abstract The energy conservation in chiller exchangers are analyzed in this paper, the formula of limit of coefficient of performance
(COP) is then deduced. According to the working condition of GB/T 18430.1—2007 and AHRI 550/590—2011, the limits of COP
and IPLV are calculated for water cooled chiller and air cooled chiller respectively. The results show that, the COP limit and IPLV
limit of water cooled chiller is 10.01/14.51 at GB/T 18430.1—2007 condition and 10.07/17.3 at AHRI 550/590—2011 condition.
For air cooled chiller, those values are 7.37/10.25 and 7.30/16.11. The air temperature increase through condenser coil and the
condensing temperature is decided by its heat transfer area and effectiveness. If the former temperature in full load at rated condition
can’t be achieved to be less than 10°C by means of improving coil configuration, enlarging heat transfer area and improving the heat
transfer effectiveness, the limit of COP of air cooled chiller in full load will be no more than 7.37, IPLV can’t be higher than 10.25.
Keywords chiller; efficiency; limit
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Tab.1 Efficiency limit of WC chillers at condition of GB/T 18430.1—2007 and AHRI 550/590—2011

ik LA GB/T 18430.1—2007 AHRI 550/590—2011
ERM S Load, % 100 75 50 25 100 75 50 25
ARRARHKISET, L vingwaer (® 7 7 7 7 6.67 667 667  6.67
RRAR IR TET s C
B ARIBET o T 7 7 7 7 6.67 667 667  6.67
VoA HI B RS T, o T 30 26 23 19 2944 2389 1833 18.33
7 B A ST 1 70 L % 100 7371 4845 2380 100 7332 47.77 23.79
A AN PR TTT, T 5 3.69 242 119 5 3.67 239 119
Pl e B U FRRET, o ingaw T 35 29.69 2542  20.19 3444 2755 2072 19.52
it IR IMERIRZET, s C
o REg Yy - T 35 29.69 2542 20.19 3444 2755 2072 19.52
HLAHFEDh 7T 73 b % 100 60.76 3290 11.78 100  56.40 2530 11.57
COPHZ[R{ECOP, - 1001 1235 1521 21.24 1007 1340 1991 2177
R % 2.3 415 461 10.1 1 42 45 12
IPLV R FRAE - 14.51 17.30
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Tab.2 Efficiency limit of AC chillers at condition of GB/T 18430.1—2007 and AHRI 550/590—2011

by LRV GB/T 18430.1—2007 AHRI 550/590—2011
R A s Load, % 100 75 50 25 100 75 50 25
ARASAIRSET L e C 7 7 7 7 6.67 667 667  6.67
AR MERIRTET, e C
BRI T e C 7 7 7 7 6.67 667 667  6.67
VoA JI U LR T, o C 35 315 28 24.5 35 2667 1833 12.78
Pl ST 7140 L % 100  73.55 48.08 23.57 100  72.68 4692 22.92
AR N IR TTT, T 10 736 481 236 10 724 465 226
PR A T FRET, o inaaw C 45 3886 3281 2686 45 3391 2299 15.04
PRI IMERIR T, s C
AR BEEET, ot in T 45 3886 3281 2686 45 3391 2299 15.04
HLAAED P 73 b % 100  62.87 3396 13.06 100 5329 2129 546
COPHFRECOP, - 737 879 1085 1411 730 1027 17.14 3341
B % 2.3 415 461 101 1 42 45 12
IPLVHZFRE - 10.25 16.11
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Tab.3 IPLV limit of AC chillers for different coil temp.
increase at full load of GB/T 18430.1—2007 condition
W AR A SIRTHC 10 12 15 18
IPLV AR BR{E 1025 9.87 936 89
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