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Experimental investigation of dehumidification characteristics

of closed drying system with heat pump
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Abstract: It was studied the performance characteristics such as
specific moisture extraction rate (SMER) of closed heat pump dr-
ying system with the condition of different air mass-flow-rate,
relative humidity and with or without heat pipe. The results
showed that the effects of heat pipe on SMER of closed heat
pump drying system were very significant, and the application of
heat pipe could enhance the system SMER by 20 % ~200% under
test conditions. Under the condition of the constant temperature
and constant relative humidity, the SMER of the system had a
maximum value while the air mass-flow-rate was between 0.2~
0.4 kg/s. With constant air mass-flow-rate and constant air tem-
perature, the change of relative humidity had the most significant
effect on SMER. While relative humidity increased from 25% to
75%,
1.4~1.6 to 4.1~4.3, but the SMER without heat pipe from 1.1
to 3.0~3.1.

the SMER of closed system with heat pipe enhanced from
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Figure 1 The experimental flow diagram
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Figure 2 The effect of dry air mass flow-rate on specific
moisture extraction rate of heat pump drying
system without heat pump
a0r e,
3.6f TA——
T 32¢ T T
ﬂﬂ?ﬂ _.:: 28+ ¢ .\o
& B 241 e °
e -~ | [} \
3 - 2.0 '\
& Z el ——
&= 1.2F
2 =50
7 08F & 0 =50% ¢ =20% \'
041 —a g =70% a0 =30%
00 1 1 1 1 1 1 1 1 |
0.0 0.1 02 03 04 05 0.6 0.7 0.8 0.9
JoT U
Mass—flow-rate/(kg * s™)
B3 FTREAAZTHARERRTRAAL LA
RELEZZHZ A
Figure 3 The effect of dry air mass flow-rate on specific

moisture extraction rate of heat pump drying

system with heat pump
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Figure 4 The effect of relative humidity of air on specific
moisture extraction rate of heat pump drying

system without heat pump

447 .
4.01 g
3.6
=
ﬂﬂgﬂ . 3.2
S L
Gz 2%
99 =0 2.0 .
«:: .A\va 1.6- +t1=45 C
gz - =55 C
g £ sl ——1,=55C
% 0.8l q,=0.35 kg/s
041
0.0 ‘ ‘ ‘ ‘ ‘ ‘
25 35 45 55 65 75
XTI B
Relative humidity/%
BS ZAMTEBEENARERRTRAL
BAE AR R F 0 YR
Figure 5 The effect of relative humidity of air on specific
moisture extraction rate of heat pump drying
system with heat pump
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