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ABSTRACT: This paper presents the heating performance characteristics of the air source heat
pump with air to water type. The heating capacity, COP, P-h diagram were measured at various
operating conditions, air-side temperatures, relative humidities, and inlet/outlet water temperature
under the standard heating condition of KS B 6275. The experimental data for the heat pump were
measured using the air—-enthalpy calorimeter and the constant temperature water bath. As the
air—side temperature increases, the heating capacity and COP increase. The effect of the air—side
relative humidities on the heat pump performance is insignificant. The heat pump performance on
inlet and outlet water temperatures and air-side temperatures(-7, -11, -15C) were studied. Heating
capacity and COP increased about 27~39% with the air-side temperature increasing. Enthalpy
between the front and the rear of condenser decreased about 6% by increasing of the inlet water
temperature. These results can be utilized in the design of the air source heat pump system with
air to water type.

Key words: Air to water(37]-%), COP(A 5 74%), Heating capacity('d"%52), Heat pump(3| E
H2), Performance(Xs)

= 2945 FHem A ATHR U e

= olel g Fol 1 Abgare] WAL Z7ste] @

AGdpre] 3, 12 A 1ds 28 = oojzd tiH] S| ERE H|&2 40% o]doltt. I

A A bl AR5y aelm fHe weay 0 BIE ALl 44 1o ddow 9g

o THS 9sle] H &g TR #alo] ¥ dale AA 2 gtE7], $27], HFwE Zuy)

21 4-way WMHEE FAIEO Qo FFV] 1L

* Corresponding author 3} Aol utg} S|EFHEZY Ve ZA LA
Tel.: +82-41-530-2396; fax: +82-41-530-2986 =

E-mail address: yckweonl @sunmoon.ac.kr Jung et a¥e M-E1n8 Aodusr|d] R-410a



o2 & =
09;&10_‘
)
—ﬁrlow

N,
n:ir_N_Ob
g
= g 2
S fo o

ol

ol
<)
ok
2
o

7hake] fi E‘;O] S7hettha B
= Yosuke9} Takashi””
Het 188 2% &8 A9
TAMNE BHsk L, Kwon
—’F ]4 Zul7] 4 Adzke] A

T7F S7hgel wel

¢

ruo
o 12
=2

X

Lr

o
=
e

rlo
o
+
1>,
oz &
rlo

2
=
12

é

ﬂJF

fo
2
= o
i)
oy
Y
N
-
olN
N
N
o
PE
8

rot
ﬁ& re
N

o} - _E
M,
=
o
T

N

N
,
w o e

=

(

oﬁg OH F«E mlo

o,
M lE o ok
1
o
|m
uicct
[kl oft
M > o
X ol

o

iy
m o (m B

a
i,
)
frl
L
4 o
I
r |
o
o
o
fit
o
1o o

=]
=
fo
(o3
ro,
ol
[m
ol
[
1o,
o)
o
o,
oo
ol
£
Ay

- =
" =
- O
trum{ﬂ$
ooz o
L
i)
—?LOHOlr
BN
2o

2]

iz
Iz
lo
fo
N
Ho
2
N
r\l
> By
o
ni
4
i
rlo
o

>,
2 (m
=
oL
olf
ai
i)
Q
@)
av)
Ll
>,
)
o
off
%
J
Jn
ol
ol
BE
B

2o F
%’43}04 7] gy
, KS B 6275 ol x
/‘]‘do} 1t} Fig. 12
S| ER L] AE =t}

N
i

ol
1>
ﬂ

oX,
jaicud

= [d

oo rE m 1o

Moo

o o

)
> kuo |

o lo e

¢

o
N oo oo >
ol
ol

g ol
o @ 3@ dp

ol 2 2 off

r}m =
e,
-4
2,
_|>_’,

Ao
o
rlo
Y
i
ik
=)
i

[}
NI\

2

oft
o
32
M

-
o
H
H
=
8o
(@]
o

‘mmﬁﬂgﬁ
e 40w 2 rfo

it

=

o

o

rlr

igo)

(@

=2

2

o <
i

fd

AN

o o
)

rlo

2

offt

o

A}t

ARSI

Al (power meter) S
= Z+ KS B 62759 H

< SA4s¢7] fleted =& AMgete *efﬁ’éx]i’ﬂ
PID 2o ofate] Aloj=n, EAlA = £0.1T9]

olf
i
oX,
2
a=)
o
i
el
L
2
-4

401

TEV

Heat exchanger

Check valve

TEV
Ch
val

<
1)

ml‘
|

Pressure
gauge

yieq Jojem |
(—
J1aBUBYIXa JBAY

Accum.

Air Source Heat—pump
(AIr to Water)

Water unit

Fig. 1 Schematic of air source heat pump.

2

G2 A(RTD)E AHEEH3
& Abgstd e Hdl 60 l/mlnﬂ]-xl ASe *’F A
th AS7E S8l SAHE= 3= GPIB =S 7
|

frake AR

PColl 1= 5o dugzds Attt

= ATl AFES 37 EY S|EHZ O AYGS
Table 13 2t} 37|94 SJEHZ AE&H &5
71= olsd R Wl of &9 dusk A
< 7Y, SRV FEE WS e A
W H (thermal expansion valve)Z AFg&3dle] =43}
th wgk Wujo] 9FE WA etarx}t A AWM E (check

L=}
valve)& A Xt o, T@7]oA Yujzp S83
A B3k Aol A dgo R FFT]e FHEHE A
S WA 3 A} =] At AR EU](accumula—

tor) S A ]L}@] 744 0} E} ZE]J— <
U

N
N
>
ik
m
=
>
o

T

b

Table 1 Specifications of heat pump

Rated hgatmg 7400 W
capacity
water douhle O.D. 127 mm
tube
Heat fin pitch 1.4 mm
exchanger . . -
air | fin—tube slit fin
tube O.D. 10 mm
Compressor type Scroll
Refrigerant R-22

Note) O.D. : outside diameter.
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Table 2 Test conditions
40

Input 54

Output

Temperature
()

Water
side

45|50 | 89 | 60

variable(9~20)
(set AT =5, 10C)

7,12, 17
67, 717, 87

Flow rate(kg/s)

Temperature(C)
Relative humidity (%)
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