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Analysis of Influence of Cooling Capacity and
Consumption Power of Variable Frequency Heat Pump Room Air Conditioner on APF
Yang Guangcan Zhong Ling Tang Ming Liu Biyuan Feng Wenya Zhang Hao
( Chongging SIIE Quality Testing Co., Ltd. Chongqing, 401120 )

[ Abstract]  Based on the calculation method of Annual Performance Factor (4PF) in GB 21455-2019 " Minimum allowable
values of the energy efficiency and energy efficiency grades for room air conditioners ", the influence mechanism of various
cooling capacities and power consumption of variable frequency heat pump type room air conditioners on APF was studied. It was
found that the influence of the rated cooling capacity, the rated intermediate cooling capacity and power consumption, the rated
low-temperature cooling capacity and power consumption, and 25% of the rated cooling capacity and power consumption on the
APF was contrary to the energy-saving evaluation target, providing a reference for improving the calculation of the APF. The
influence degree of each ability on APF is quantitatively analyzed by linear regression, and the scientific way to improve APF is
pointed out.

[ Keywords ] Variable speed heat pump type room air conditioner; Cooling capacity and consumption power; Annual
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Table 1 Energy efficiency grade index value (4PF) of

heat pump type room air conditioner

. _ REER
HE AR/ [(CCYW
1% 2% 3% 42t 5%
CC<4500 5.00 4.50 4.00 3.50 3.30
4500<CC<7100 450 4.00 3.50 3.30 3.20

7100<CC<14000 420 3.70 3.30 3.20 3.10
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Table 2 Technical parameters of each model of air conditioners

E5 %110 FHILE AR S
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A REIRVE FE AR — APF 5.28 5.29 4.68 4.39
e A % D ., (35) 2600 3500 5110 7210
BUE A AT R w P, (35) 590 810 1250 1970
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Table 2 Technical parameters of each model of air conditioners

E5% =17 A HA S
R L (e 26 HLAY 35 HLAY 51 HLEY 72 WL
25%HE HIA S FED R w P (35) — — — 300
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25%RUE il W D i (7) — — — 2400
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3 APF 5&&E Nz BIHIREE R B 2N

Table 3 The correlation between APF and various capabilities and suggestions for improvement
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Table 4 The linear characteristics between each capability and APF
o 26 L2 35 pLAY 51 L8 72 LAY

HAFEIR B R2 B R B R? B R?
D u(35) 00115  0.9926 0.0072 0.9575 -0.0034% 09100  -0.0054%  0.9995
P (35) 20.0136  0.9985 -0.0139 0.9984 200117 09985  -0.0115  0.9984
D 1ur (35) -0.0003*  0.9925 -0.0007* 0.9998 0.0005% 09982 00004  0.9944
Piar (33) 0.0015*  0.9999 0.0028* 1.0000 0.0012*  1.0000  -0.0004  1.0000
D 1 (29) -0.0004%  1.0000 -0.0004* 1.0000 -0.0003*  1.0000  -0.0003*  1.0000
P (29) 0.0004*  1.0000 0.0004* 1.0000 0.0003*  1.0000  0.0003*  1.0000
D 147 (29) 0.0108  0.9987 0.0116 0.9982 00172 09967 00138  0.9927
or (29) 20.0179 09987 -0.0186 0.9984 200164 09985  -0.0105  0.9982
@ u(7) 00128 09735 0.0180 0.9914 0.0151 09948 00152  0.9979
Pu(7) 20.0072  0.9980 -0.0109 0.9984 20.0082 09985  -0.0085  0.9984
Diar (7) 0.0181  1.0000 0.0118 1.0000 0.0103  1.0000 00086  0.9996
i (7) 20,0159 0.9985 -0.0108 0.9987 20.0090 09988  -0.0062  0.9984
D (2) 0.0009  0.8535 0.0055 0.9180 0.0079 09462  0.0088  0.8878
Pea.r (2) 0.0003  0.9993 -0.0020 0.9993 20.0028 09997  -0.0033  0.9994
2 i (35) — — — — — — -0.0012%  0.9992
Puin (35) — — — — — — 0.0016*  0.9999
D i (29) — — — — — — 0.0039  0.9981
Py (29) - - - — - - -0.0043  0.9990
Din (7) — — — — — — 00012 0.9999
Poin (7) _ _ 0.0010  0.9992
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+7.0424x107x P, (35)—1.0024x107x @ , (29 )+5.3008x10 " x P, (29))
+6.4228x10*x, - (29)-0.0083x B, (29)+3.6018x107*xD ., (7)
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APF =4.7093-6.7230x107° xJ ,, (35)-9.3208x10*x P, (35 }-1.9308x 10 x D, . 5 )
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+6.2580x107 xJ, (29)-0.0041x B, (29 )+2.1011x10*x & ., (7 )
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72 PRI E S, HAUE R R 0.9774:

APF =4.2617—-7.4279%x107x@ ,,(35)-5.8404x10*x P, (35 }+1.1778x107°x &, . (5
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+5.0778x107° xD . (7)-2.8232x107*x P, (7)+9.9618x107°xD ,, . (2)

-9.7793x107x P, . (2)
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