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In-situ Performance Test and Prediction of a 10 RT Air Source Heat Pump
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ABSTRACT: In this study, in-situ performance test of an air source heat pump which has a
rated capacity of 10RT is carried out. Since test conditions, such as indoor and outdoor air
conditions cannot be controlled to satisfy the standard test conditions, experiments are done
with the inlet air conditions as they exist. To estimate the performance for other conditions,
the heat pump is modeled with a small number of selected parameters. The values of the
parameters are determined from the few measurements measured on-site during normal oper-
ation. A simulation program is developed to calculate cooling capacity and power consumption
at any other operating conditions. The simulation results are in good agreement with the
experiment. This study provides a method of an on-site performance diagnosis of an air

source heat pump.

Key words: Performance diagnosis(Ads2©), Air source heat pump(Z7]€ 9 €% =E) Heat
and mass transfer(@ % EdAd)
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Table 1 Experimental conditions

Table 3 Experimental constents

Toa [T] 21.8~31.8
TralC] 21.3~23.2
RHga [%] 54.3~72.0
P. [kPa] 462~503
P [kPa] 1324~1951
Q. [kw] 19.6~25.6
W kW] 7.25~8.38
SHF [%] 65~84
dTsu [TC] 78~11.0
dTawp [TC] 7.3~96

=2 20009 69 1994%H 69 28947tA A&
g ooy Table 19 A¥xAE Jelidch 4 4
gz7A0 thated, Kline and McClintock””°] 3
Be oxdg Wie ALgstd BFANE AL
sgom, T - 2 AYEZHY EFHHE
z+z} 3%, 03C, 3%E AMslz, %7 LAE
Aed oz AP BAX EFHUANE 3%E
AdEge o, yusd L AeAFY T =
gage Z+zh 115%, 11.9%, 231 3449
Hoizte 7 12.3%, 126%<¢ Aoz e

4. 7% P 2

Aed ws} o] ojge rRIIAE V, £,
7, B, C1, Gy, Cs, Dy, Ds, D, E9 43 4+
7} 285 ok A¥zAY £ FEI B
ASam, Z+zhe] ZZ(case)ol Wdte 2LXE H
A2 e AY ALES 2 AsHer A
sd QaRo 2 g Fuh a3y, 8F 454

Table 2 Experimental data

Data #1 Data #2
2000. 6. 21. 14 : 33 06:16

W kW] 8.38 8.08

Tais [TC] 111.3 9.5
P., P.[kPa] 1926, 479 1721, 499
AdTsup, dTsun [TC] 9.6, 86 84, 10.8
moa, mra [kg/s] 2.34, 3.07 242, 3.06
Toa, Tea[TC] 308, 429 253, 383
Tra [C], RHra [%] 23.0, 565 225, 720
Tsa [T, RHsa [%] 177, 894 183, 71.1

Par. Valie
14 0.01
7s 0.562
e’ 0.175
B 0.00284
G 39.93
G 2.38

D 159

Ds 045

E 0.26
G, Ds 0,0

e A} uEg @ol 8FI}ER JME @
A7 e PO o|FojAof dH, & AT
Ne g} e HLE AGste 2219 FF4A
3 deolHZ 4y AFES Fgth Table 2°]
2z dZAY dHoHE Jeisien, oF
data #1& Fig. 29] P-h A% Aol JehlAth
Table 3& @AY vlolHE o) &3td 73 &
4£5g Uedd. od, 2d 2 HE EAFS
e dAgd uste] zArimn ddstd FAGR
Z C% Die 0 Rez AR 9%
a8y Ex ¥ dolH2YY Az 7@ #
o, 2 99 AFEL F AYEAE
lo d& gsolt. FnZ, 5, FTHL
095 %9 Aoz yeyt AF 447t
W AEHoAE Fil9 tE A4

d&g £ gt AEHoHd Z2aH
Azl 2 A9y AFF/ KFH
g1 FdE 2 PgYPzo|c. B A7

e o

[

-3

s

fo z@ ok M W R M &y £
oL

oy S8 off
BB o 2
-4
fr

u

Pressure

dT,,=86°C / P =1926kPa / T, =111.3°C

To,=30.8°C

rhOA=2%

T,=429°C
W =B.38kW
Te=17.7°C

T T=23.0%
RH,,=89.4%

RHg,=56.5%
e, =3.07kfs

P =47%kPa
/ dT,,=96°C

Enthalpy

Fig. 2 Experimental data #1 on P-h diagram.
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Fig. 3 Comparison of experimental Q. with
predicted Q..

9.0
8.5 1
8.0 1

751

7.0 1 (9

Predicted W [kW]

6.5

6.5 70 7.5 8.0 8.5 9.0
Experimental W [kW]

Fig. 4 Comparison of experimental W with
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Fig. 5 Comparison of experimental COP with
predicted COP.
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Fig. 6 Comparison of experimental T . ,; with
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O
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60 T T .
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Experimental RH, .., [%]
Comparison of experimental RHeon with

predicted RHe,out .
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70 80 90 100 110 120
Experimental T, [°C]
Comparison of experimental 74 with
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25
24 I~ ~ %
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J z 50,
23 q \\;a'\\?), \'50/5
~- N Ry ~
22 S~ ~ iy ~J
~N 250 ~_ 7
~3 Q'?/Y ~
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20 1 &5y, S~
~
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Fig. 10 Variation of predicted @, with respect
to TOA and RHRA.

28

27 1

26 1

2.5 4

Predicted COP
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28 30 32 M 3
TOA [OC]

Fig. 11 Variation of predicted COP with re-
spect to Toa and Tga.
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Table 4 Standard rating conditions for cooling

DB T[T] 27+1
WB T[C]|195%0.5 (=50%RH)
DB TI[C] 3B+l
WB T [C]| 24£05 (=:40%RH)

Indoor unit
air entering

Outdoor unit
air entering
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