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Fig. 1 Horizontal-pipe gravitational separate heat
pipe heat exchanger
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Fig.2 Rice drying by heat pump dehumidifying

system with heat pipe
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Fig.3 Psychrometric chart of moist air in heat pump

dehumidifying system with heat pipe
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Fig.4 Effects of heat pipe heat exchanger for sensible

heat ratio of dehumidification system

AR R REAE R PRI R A E B RS
B0, IR IE T R W IR Je A0 I 3 AR T AR BRI
ZA G0 10 S AR HE R I8 BEE , I I M 38 AT B A FR B S
SRR B (9 3 R/ (P 4.5) o S 3RSEIE
27°C =SSN AE 60% ~ T8% Z [A] i, 14 Hk
IR X DL PR BR AR REAE  28.4% ~9.6% . ILAMEE
A 2 S BE YR, ORI 1 2 VI e By
D A L R B 0 R A 8 X IO 2 T R, e e Tl L S
X 2 52 T 3 PR BRI AR e E

PV J A T I A LU R I RE AR 110 i P 2
TE T HBACIA AL 25 i 98 B T 3R 88 25 PR 19 2
RE , WA T BR824 ] A ik 7 2 A



250 & o Bl B ¥ iR

X BRI A Y 2 SHE AT B A Y T 2 A
A SNSRI R e AR AR . R I AR
R LR S B R T A A X
WATERRIR S AR PR AR TR H R
Sk R — 8, BEAE 2 UM R Y R, O B B B A
B/ VAR R, RS 8 ae AR R R AR A IR A
O3 3 B A B B B A S O B T
A EG TR I RE FE A IR 20 I B AR o

1.0 ¢
T 09 —— R RS
= 0.8 —-— IR R
i 0.7
?_—5._ 0.6
)
@ 05 r
0.4 - L L s
60 65 70 75 80

ISR %
5 HRAE P 0 BRI 2R 8 B RE A A 52
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dehumidification energy of dehumidification system
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Fig.6 Rice drying curve in heat pump dehumidifying

system with heat pipe
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Rice Drying Using Heat Pump Dehumidifying System with Heat Pipe

Luo Qiaojun'?  Zhang Jinjiang Wu Yaosen’ Liu Qinghua’
(1. College of Engineering, South China Agricultural University, Guangzhou 510642, China
2. Guangdong Institute of Modern Agricultural Equipment, Guangzhou 510630, China)

Abstract; The ambient air dehumidification needs cooling down the air temperature in conventional heat
pump dehumidification system. However, it decreased the temperature of hot air to the grain dryer,
which reduced rice drying rate and increased energy consumption at the same time. A heat pipe heat
exchanger was installed on the two sides of evaporator of heat pump dehumidification system, which was
used for pre-cooling and pre-heating of ambient air respectively, so that dehumidifying capacity can be
enhanced and the hot air temperature can be increased. Experiential results showed that with heat pipe in
the system, the energy consumption of dehumidification were reduced by 9.6% ~ 28.4% when air
relative humidity was 60% ~78% at 27°C. Meanwhile, the results demonstrated that dehydrating 1 kg
water from rice consumed 1560 kJ energy when inlet air with relative humidity of 80.2% at 26.2 °C , and
saved 18.2% of energy compared with traditional heat pump dehumidification system.

Key words: Rice Heat pump dehumidifying Heat pipe Drying Energy-saving



