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Calculation
Method

Cooling/heating average COP = (cooling
rated COP + heating rated COP)/2

where a rated COP refers to a value
obtained by dividing capacity (W) at a
rated point by then power consumption
(W).

(Evaluation in both cooling and heating
conditions)

A proportion of summation (Wh) of heat quantity
to be subtracted from and added to indoor air
throughout cooling and heating periods to total
electric energy to be consumed during the same
periods.

Measurement
Points

Two points  Cooling rated

Heating rated

Five points Cooling rated Cooling intermediate
Heating rated Heating intermediate
Heating low temperature

Features Measurements points are only a few,

i.e., 2 points and the measurement is
simple to conduct.

They are efficiencies of fixed points
and hardly representing actual use at
all.

Measurements points are many, i.e., 5 points
and thus measurement takes time.

Since the method calculates efficiency
considering intermediate performance that
frequently occurs in actual use, it is possible
to calculate efficiency closer to reality.
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Table 1 — T and h

icdity conditions

P

and dofault values - for cooling at T1 moderate

condition of ISO 5151, 13253 and 15042

- indicates required test.

< indicates optional test.

Pra(35)

Full capacity

ra | = | = | - -
Standard cooting | av)y " (35
Copacity
Indoor D& 27°C oy TEeachy Prd36) Bral 2OWOTF
we 19°C - - < -
Half power input PLW(35) Pl 1
Outdoor DB 35°C W) indabinind
wWB Z24°C Mindmoum capacity
P (35) (W) _ . < < Fom@OVToTT
My nput 4 -2
et ol 2B W04
Full  capacity  @uwl29)
temperature | (W) - - - -
cooang capacity Full power input Pw.(29)
(W)
Indoor DB Z27°C Half capacity On(29)
107 T XPrad{B5
WEB 19°C V) - - - o ’
H(wat)f PAWNRE PRIt FAL(29) O AR E {35
Outdoor DB 28°C Minkmum capacity
wB 19°C Peran(29) (W) _ - (=] <
Mimnurnm power input s | -3
Prowd Z9) (W)
Low  humidity arc Fun - - - .26
ocyGlic cooling capacity °
indoor DB 27°C Mde‘m Half - - o - Q.25
WE 16°C or lower | Co capacity
DB 2Zo°C M - Py o - O.245

NOTE 1

4 tast roay e corductedd only when moeeting reguirsrments Of wumncertainty of rreoesesrervsert.

2 tast may be conducted or calcutated by using default vatue, i sain(29) & measured.

2 test shall Nnot be conducted, if MIn(29) is Not moeasured.

Minimum capacily measuremaent needs special agention t© uncertainty of maasurement.
NOTE 2 Voltage(s) and frequency(ies) shall be as given in the three referenced standards.
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Table 1 — Temperature and humidity conditions and default values - for heating
m indicates required test. © indicates optional test. [ test is required when there is not an extended mode.

Standard  heating | Ull capacity @«(7) (W) = = - ]
capacity Full power input P(7) (W)
indoor DB 20°C Half capacity @ {7} (W) » - - -
WB 15 °C Max. | Half power input Poed7) (W)
Outdoor DB 7°C Minimum i e
WB 6°C — eapauty Loel?) (W) - - o*1 o*1
Minimum power input P(T) (W)
Extended capacity & ..42) (W) B “ -2 -2
Extended power input Pe.(2) (W)
Calculated extended capacity & .2) (W) 1.12P gu(2)
i - - 3 < T
Low ure ml)wtated extended power input Puf2) 1.08Puud2)
:‘93”"90";‘;?)?3 Full capacity ®wd2) (W) - D212 75
ndoor - 4 4 0*2%4 e
WB 15°C Max. | Full power input P.(2) (W) 4 Pou(2)/1.06 "5
°“"’°°;?BB , ?‘;C Half capacity & ws(2) (W) . . |[om212°5
— — p— o. OQ S —
Half power input P, (2) (W) Pua{2)/1.06°6
Minimum capacity @..{2) (W} Drnf2)/1.12%5
- - - o%4 - - S —
Minimum power Input Pr.(2) (W) Prin(2y1.06 5
Extended capacity @ .«(-7) (W) o 0.734 ¢ ol 2)
- - - o)
Extraiow Extended power input Pu(-7) (W) 0.877Pexl2)
ra- -
temperature heating Full capacity @ .{-7) (W) o o o o 0.6490(7)
fapaci% B 20°C Full power input Pu(-7) (W) 0.82P(7)
WEB 15°C M Half capacity ®nd-7) (W) 0.64@pu(7)
ax. - - o o Tatiath oo b S
Outdoor DB -7°C | Half power input P.{(-7) (W) 0.82Pn(7)
WB -8°C - "
Minimum capacity @ ..(-7) (W} 0.649 nnl7)
Minimum power input Pud(-7} (W) 0.82Pmin{7}
Cyclic heating i — — — 25
Indoor DB 20°C | Degradation | ' U GaPacity ° b
W8 15°C Max. coefficient Half capacity — - o - 0.25
Qutdoor OB 7°C Co -
WB 6'C Minimum capacity [ [ - 0.25

NOTE 1 *1 test may be conducted only when meeting requirements of uncertainty of measurement.
*2 When the equipment has an extended mode, low temperature extended capacity measurement is
mandatory, and low temperature full capacity measurement is optional. When the equipment has not an
extended mode, low temperature full capacity measurement is mandatory.

*3 This value shalt be calculated.
“4 When this value is measured, @ (2) and/or P(2) shall not be calculated from this value, but the equations in
*5 shall be used instead.
*S The following two equations apply to the full capacity, half capacity and minimum capacity data when
@, {2) and P, {2) are calculated.
b, -D, P.-P
- & (k4] -7 - = 73 (&) s
@D =@t e x2-(-N) P@ =Ry (2 D)

NOTE 2 Voltage{s) and frequency(ies) shall be as given in the three referenced standards.

| MEOLKIRY | 472 32 20114 92



1 24 85 1 24 152
2 25 94 2 25 146
3 26 105 3 26 140
4 27 101 4 27 130
5 28 82 5 28 12
6 29 65 6 28 89
7 30 59 7 30 69
8 31 50 8 31 47
9 32 35 9 32 29
10 33 24 10 33 14
il 34 14 11 34 6
12 35 9 12 35 4
13 36 4 13 36 2
14 37 14 37 1
15 38 15 38 0
A 732 941

FH& AAshd 3.4849 & =t

2 Ao g Uit AF Al SO WHHE S
(Cop) : ﬁrﬂ B3t 18 2A08+ 3.2830|th
(E 10). F-2%-3} & & (HSPF) : HSPF =
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i i 1 2
2 -14 2 2 ~14 3
3 -13 3 3 ~13 5
4 12 5 4 ~12 6
5 -1 8 5 -1 6
6 -10 il 6 10 9
7 -9 13 7 -9 14
8 -8 22 8 -8 21
9 -7 25 9 -7 30
10 -6 38 10 -6 43
1 -5 54 11 -5 59
12 -4 73 12 -4 77
13 -3 94 13 -3 89
4 -2 110 14 -2 114
15 -1 152 15 -1 136
16 0 228 16 0 317
7 i 219 17 1 182
18 2 232 18 2 187
19 3 229 19 3 191
20 4 220 20 4 192
21 5 218 21 5 184
22 6 210 22 6 173
23 7 196 23 7 140
24 8 185 24 8 138
25 9 163 2 9 124
26 10 152 26 10 106
27 1 138 27 1 88
28 12 130 28 2 74
29 13 118 29 13 58
30 14 % 30 14 45
31 15 85 31 15 36
b 3432 2849
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SH71HY CSPF (3H4)
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P'Em

91167
Te | 31.62] 77623 1738.0)

1 849031 1412.8110159.8] 20095 1] ©.186]0.7971 4830 705.6] 13680 25.09] § 4832
2 25} 146] 18000 4718, 8394.8! 1455.4110045.6) 2070.2) 1] 03770844 4776 21 7269 262 80 47.38 5 5468
3 26 140] 2700.0 8299.3: 1498 1| 9931 31 2130.9] 11 0572108931 472191 748 21 378 008 67.08} §.6351
4 27 136 3600.0 8203.8: 15407 9817.0; 2181 6] 11 0771 0943} 4667 6! 769 5! 468.00 81,841 5.718!
5 §§_l 112] 4500.0 8108.4] 1583.4] 9702.6] 22522 1] £.975/0.9941 46133 790.91 504.00, 86.93; 5 78751
§ 29 23] 5400.0 ) 8012.91 1626.0| 9588.5i 2312.9) 2| 1000l 1.000] 520001 1030.8] 480 80 91,741 52385
b 30, 89| 6300.0 791741 1668.7| 9474.31 28739 2110001 1.0001 6300.0 1300.3] 434,70 89.721 4.8452
8] 31 471 72000 782101 1711 4] 9380.01 2434 31 21 1.000]1.0001 7200.0] 1568.7] 33840 73.78] 4.5869
9 32 28] 8100.01 7726.41 1754.01 82458} 24850 31 1.000( 1.000f §100.0; 194391 23490 56.371 4.1670)
10 33 141 9000.0 T631.08 1796.71 9131 5] 25556 31 1,000 1.000] 900001 2492 4] 126.00 34,891 3.6110
1 34 61 99000 7} 7536.51 1839, 9017.3] 2616 3| 41 1.000|1.00019017.31 261631 54.10 15,701 3.4469)
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14 37| 11 12600.0f 7248.0f 1967.3| 8674.5! 2798 4 41 1,000 1.000) 8674 5] 27984} 867 2,801 3.0989
18 38, 2] 13500.0 3| 7153.61 2010.0] 8560.2] 2859.0] 41 1.000] 1,000 8560.21 28590 0.00 0.00}#D1v/0!
A 941 3480.17] 689 50f 5.047

CE 9 IYBHOZ IHY Al R SUES (CSPF)
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EE HERREE D)

SHAFTEHW

4 ’3?33:?3 “ 27!190

j 900.0) ) ) ) ) . i ] 3213.4790)
2 251 1461 1800.0] 1004561 22033] 0.179] 0.795] 10045 6] 2203 262 80 75,4813 4815
3 26 A0l 2700.01 99313 23317 0272 0.818] 09313 2331 378.00) 108.50] 3.484

4 27 30] 3600.0] 9817.6] 2370.0] 0.367] 0842 9817.0 23700]  468.00 134 941 3 4864
5 28 2] _4500.0] 970281 2408.4] 0.464] 0.866! 070281 240841 50400 144.47] 34886
3 28 891 5400.0] 958851 2446.8] 0.563] 0.801] 95885 244681  480.60 137.67]3.4509)
7 30 691 6300.0] 9474.31 2485.1] 0.665] 0.916] 947431 248511  434.70 124.4513.4830)
8| 31 477 7200.0] 9360.01 252351 0.768] 0.942] 9360.0 2523@{ 38.40 96.8213.495

9] 32 291 8100.01 92458 25619 0.876] 0.969] 92458 256181 23490 67.17]3.4972
10 2 141 9000.0] 913150 2600.3] 0.0861 0.996] 9131.5] 260031  126.00 36.0113.499
11 34 6| 9900.0] 9017.3] 2638.60 1.000{ 1.000| 90i7.3] 26386  54.10 15.83]3.4174
12) 35 4] 10800.0] 8903.0] 2677.0] 1.060] 1.000] 8903.0] 26770 3561 10.71] 3.3257
13 26, 2] 11700.0] 8788.70 27154] 1000f 1.000] g788.7] 2715.4 17.58 54313.2367
14 37 1] 12600.0] 8674.5 2753.71 1000, 1.000| 86745 27537 8 674 2.75]3.1501
15 38 01 13500 0 8560.2] 2782.1] 1000 1.000] 8560.2| 2792 1 0.00) 0.00] #k#
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2. 2009 IGSPHA “Optimizing Commercial
GSHP System” training course handout.

3. CEN 2009, prEN 14825, “Air condi—
tioners, liquid chilling packages and heat
pumps, with electrically compressors, for
space heating and cooling— Testing and
rating at part load conditions and
calculation of seasonal performance’,
September 2009.

4. Xiaobing Liu, Integrated Simulation Based
Design for Geothermal Heat Pump
Systems, IGSHPA 2007.

5, ISO 13256—-1, Water source pumps
testing and rating for performance — part
1 water—to—air heat pumps.

6. ISO 13256-2, ISO 13256-1, Water
source pumps testing and rating for
performance — part 2 water—to—water or
brine—to—water heat pumps.
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of unitary air conditioniners and air source
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8. G.H. Ko, J. Y. Kim, E. C. Kang, E. J]. Lee,
M. T. Hyun, 2007, A study on Ground
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Measurement and Initial commissioning,
Proceedings of The SAREK, pp. 44.

9. ISO/NP 13612 Heating and cooling
systems in buildings — Method for
calculation of the system performance and
system design — Heat pump systems.
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11. ISO CD 163858—1 Air—cooled air
conditioners and air—to—air heat pumps
— Testing and calculating methods for
seasonal performance factors -—
Partl:Cooling seasonal performance
factor CSPF.

12. ISO CD 163858—-2 Air—cooled air
conditioners and air—to—air heat pumps
— Testing and calculating methods for
seasonal performance factors — Part2:
Heating seasonal performance factor
HSPF.

13. ISO CD 16358—3 Air—cooled air
conditioners and air—to—air heat pumps
~ Testing and calculating methods for
seasonal performance factors -
Part3:Annual performance factor APF

14, CSA 448 CGC Geoexchange System
Certification, Canadian GeoExchange
Coalition. %



