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Cyclic performance of residential air-to-air unitary heat pump

Man Ki Min

ABSTRACT

Cyclic heating performance of 3 ton air-to-air unitary heat pump installed in a residence

in the Washington , D.C. area was determined by applying the bin method to field test

result.
Cyclic degradation coefficient Cp of heat pump may be expressed in terms of heating load

factor HLF as the following :

C, = 1-HLF™
P71 -HLF
where Cp _>_m

The less is the value of exponent m, the better :. the performance of a heat pump,

depending upon the heat pump design.
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#1. BEYMS ESNEETH ##R= NBSIR81-2285° of M=ol L=t
o R R (e R R TR AR D A}o]iﬁ&% B
(hr) | (hr) (hr) 2 Ao ) Sl
3. ATRBO o2 MMl Rt
3,277.851,922.741 32.12 | 3,740 466
ol & FAEE o) B KB 2 VS B L) WA WG (cop )E FR
BBl 2a10l9 nlo]TZE B H o] Sk 9lvh o MEEMREE X BB Y E
HEUEY S fEly 96 BEE gRsi BHEAN e ERELSETA 5 7 A L&
e B3 HES BT 2 ¥ERE 3 SHES] EEME Rits] £ Folvh, 19
floppy disk of #Cg&kstg vt sHagstel = U A AREBRE ( T )Y 88 32 g
12489 deiz % dz& Anz 29 BB Tol A9 EEs 4 FEEHRE B
on /off & mode & 145 BE}L AU o BEHS 3 BHP = ddA 9] copE H
55 Fraste RERS MBS HBA HI FEBEE T,. 3 BRE) EEEW (1A &
Table. 2. Tabulated values of cop in terms of T... and t, /z bins
eI %l %l %) %t % %l %) % %l %l %
. 0-10 10-20 | 20-30 | 30-40 | 40-50 { 50-60 { 60-70 | 70-80 | 80-90 {90-100 | TOTAL
bins
2 1 < |2 1
20-25 °F 8248
] 1.8991
a*x b 4 116 1117 130 1127 4 6 1190 9
25-30 °F c .3413 | .4632 | .5632 | .6134{ .7354% .9635
d 1,4954 [1.7950 |1.7317 | 1.9140 ] 1.8655 2.0897
18 1177 43101 811281659 5|26 2 409 36
30-35°F .3500 | .4536 | .5425 | 6461 | .7666| .8213
1.7234 (1.8216 (1.8390 | 1.9754 | 2.0862 | 2.1942
119 11 1217 191198 1511721780 6{49 55 11840 74
35-40°F .3346 | 44497 5555 | 6463 | .7332) ,8383 ]| .9360
1.7906 |1.8865 |2.0246 | 2.1202 | 2.19442.2594 | 2. 3866
168 14 |179 13159 15155 1| 561 43
40-45 °F .3550 | .4551 ( .5371 .6306
: 1.8947 12.0438 | 2.1380 | 2.2067
138 10 ]118 1245 4 301 26
45-50 °F .3516 | .4499 | .5413
2.0427 12,1972 | 2.2630
49 3122 3 1 : 73 7
50-55°F .3514 1 4363 | .5488
2.1913 (2.2987 | 2,5613
6 1 6 1
55-60 °F .3459
2.2865
: 502 41 |619 52 | 522 44 | 385 35| 166 15| 77 8111 22282 197
TOTAL
* a : number of cycléé falling within this particularmbin
b : number of cycles with scan data, which is a part of above “a”
c ! average of tw /7 fraction
d : average of cyclic coefficient‘of performance
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Fig. 4. Variation of cyclic degradation

coefficient by heating load factor
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