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Abstract In the present study, the performances of a fin-tube evaporator and three PF evaporators for a heat pump dryer

were experimentally investigated. Among the tested evaporators, the PF3 type evaporator showed the highest values of heat

transfer capacity and dehumidification performance, while the fin-tube evaporator had the lowest values. PF3 showed better

performance compared to PF1 and PF2, due to the large pin pitch, which leads to more draining for dehumidified water.

Also, the 45° inclined PF evaporator presented better performance than that of the 90° inclined PF evaporator, owing to

its easier draining characteristics. The effect of air velocity was revealed to be quite large. When the air velocity increased
by 20%, the heat transfer capacity and dehumidification performance increased 43%/11%, 48%/13% and 54%/23% for PF1,

PF2 and PF3, respectively.
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Fig. 1 Schematic diagram of heat pump dryer.

Table 1 Specifications of evaporators

Fin-Tube Parallel Flow

unit [mm] F-T PF1 PF2 PF3
Fin pitch 2.1 1.5 1.8 2.2
Length 230 260 260 260
Height 100 94.8 94.8 94.8
Width 108.3 80.4 80.4 80.4
Tube gap 20 343 343 343
Column 5 8

Row 4 4

Fin type slit louver

(© SAREK

o~
)
2

3ho] KS C 93069014 +A3F A S 2859
ERT 71278 PF 297] 45234 A

% AW = Fig. 13 o] 2715744,
101t' 3=

mN

o
)
do 1R o L

N }d}q
ol
lo
fr
-
oX,
)

2 I
0

I 2oy pm BT

z flo
(O, il olo foi [T 9L 20 off Kl o

N ol ue U2
N

Ir o

oft 0110
ol
S

N
=

ot
br

oot
>
b
52 r
lo

| 2 W

f
o

N
&)

by

o
L2y

N,

i
o o

o Ff 1% N, 1 1y oy

o @
to
=
2 [o
2 fl
ﬁ(}L
~
o2t
=

ol
2
£

o
BN
N
ofo
U
]

N
i3
N
1o

o
-
e
rlo
of»
k1
BN
o

e £
o mg
~N
u
offt o
]
ol
rr
J
ﬁm
lo
fo
i)Y
ki
rE
G

o of\
o
ol

=

=

I

3

N

1o

ox

ofr

o

i)

El

QL
o 38
o u> off mx
Bl oo o ox

1 rlr w2 o

oft
hin
e

My = o Ok

>

rir

ol

o &
.y
N

M o]
(o3

oo
Q‘L
L

il
Lo

N

- 1
i)
|\

_O|L

2

>

o
W, ¥

o2

_O‘L

2

R

jaii}

=

°

T ox
Ir

o

~N

rfo d

i o

ol &
o
o

ofl o
fu)

13
B
i
o

S U
rlo
!
fo

g
offl
o
H_
[\]
(o}
@
o
=
H o

1,
N
r}o o 2T
o
ol
b=}
o,
2 i rlo

rl g

]
-

)

ol off 12 off

051

<) .

% (heat balance)> +5% o] H3gkS 855191
Table 18 Ao A5 438 A3 =279 3529
F 537 A4S HolE Fig 28 3|EFBX =27
TV A AL PRI TE7] 9 &3y A
HS BolFEr) Table 2+
Aojnt, S7]9 AAZw7E A
kS FAFSFAf /“;(1(%015'—7] ukakyl ¥ H}bsko)

T

o[:o =

¢

[e]
9002 A FWIE B WL 450 7
oA Furle) A5 ZAsAr.

O

SIEFE X718 PF 22719 A A Wt A
S5 A fleke] 71 A3 S]] A v
Wi o , o= {3l &8 PF =7] 3= Ad#
A5 AzFsle] A-B3 pFY Fbv)e] dudkeky) A
TS At

Table 2 Test conditions for PF evaporators
(*: reference condition)

Air-side Water-side
Temperature(°C) 60 |Inlet temperature(°C) 5
Relatlveo humldlty 70 AT(OC) = Toutlet-Tinlet 5*, 10

(%)
. 0.5, .
Velocity (m/s) 0.6 Flow rate(kg/s) |variable
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(b) Drawing of PF 1 evaporator.
Fig. 2 PF type evaporator(PF 1, fin pitch 1.5 mm).
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Fig. 3 Comparison of capacity between fin-tube type

and PF type evaporator (inclined angle 90°).
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Fig. 4 Comparison of dehumidification amount between
fin-tube type and PF type 90 evaporator
(inclined angle 90°).
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Fig. 5 Comparison of capacity between fin-tube type

and PF type evaporator at inclined angle 45°

Fig. 7 Comparison of capacity on PF type heat exchanger
at difference of inflow water temperature 5°C
and 10°C(air velocity 0.5 m/s).
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Fig. 6 Comparison of dehumidification amount between Fig. 8 Comparison of dehumidification amount on PF
fin-tube type and PF type evaporator at inclined type heat exchanger at difference of inflow water
angle 45° and 90°. temperature 5°C and 10°C(air velocity 0.5 m/s).
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Fig. 10 Comparison of dehumidification amount on PF

type heat exchanger at difference of inflow water
temperature 5°C and 10°C(air velocity 0.6 m/s).
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