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Abstract In the present study, the performance of a PF heat exchanger for heat pump dryer was investigated.
Capacity and dehumidification amount of the PF heat exchangers(PF1, PF2, PF3) by different inclination
angles(0°, 30°, 60°) were studied. Experimental conditions were an air velocity crossing to the heat
exchanger(0.5m/s), an air dry-bulb temperature(60C) and relative humidity(70%). The experimental results have
shown that the performance of the inclined PF heat exchangers was better than that of the vertically installed
one. PF3 showed better performance compared to PF1 and PF2 due to the large pin pitch which are leading to
more draining for dehumidified water. But, capacity and dehumidification amount of the PF heat exchanger at
the inclination angles of 60° was decreased due to pressure drop. Also, to predict the experimental data of the
PF heat exchanger, the performance program was developed for the inclination angles of 0°. PF heat exchanger
performance between experiment data and calculation data was satisfied within the maximum 2% for capacity
and 3% for dehumidification amount.
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[Fig. 1] Schematic diagram of heat pump dryer for
experiment

[Table 1] Specifications of PF heat exchanger

PF HX
Type PF1 PF2 PF3
Fin pitch [mm] 1.5 1.8 2.2
HX length [mm] 260 260 260
HX height [mm] 94.8 94.8 94.8
HX width [mm] 80.4 80.4 80.4
T“be[nﬂﬁ;ml 343 343 343
Column 8
Row 4
Fin type louver
Fin shape triangle
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[Fig. 2] Schematic diagram of PF heat exchanger for
heat pump dryer
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[Table 2] Test conditions
Air-side Water-side
Temperature(C) 60 Temperature( C) 5
Relative humidity (%) 70
AT(
Velocity (m/s) 0.5 TCO) 3
Humidifer | < Uniform air flow
{1 4 4 4 41 4 4 4 4
% Spread baffle
= Fan I_@—‘Cmd tester |—® Test heat
Fan exnhﬁnger
|
Airlﬁi Inlleé
| Motor
Ccnlingceili <):| controller

Constanttemperature and humidity room

Flow meter
Constant temperature bath E

%,-—

Chiller Heater

Urethane

By pass loop
O

Pump

[ I L
[Fig. 3] Schematic of constant temperature and humidity
apparatus
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4] Comparison of capacity and dehumidification
amount of PF1 heat exchanger along inclined
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[Fig. 71 Flow chart on capacity and dehumidification
amount of PF heat exchangers
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[Table 3] Comparison of PF heat exchanger performance
between experiment data and calculation data
(inclined angle 0°).

Fi?m?;t)ch Exp. data Cal. data Error [%]
Capacity(W)

22 2491 2464 1.09

1.8 2221 2193 1.27

1.5 1707 1679 1.66

Dehumidification amount (Kg)

22 3.98 3.902 1.99

1.8 3.77 3.661 2.97

1.5 3.66 3.583 2.14
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