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Abstract

Taking wet towels as the research object, a far-infrared-assisted heat pump dryer was designed and
manufactured. Wet towels were dried by using a heat pump (HP) dryer combined with far-infrared
radiation ( FIR) with the power of 500, 1 000 and 2 000 W. Changes of drying chamber inlet air
temperature, outlet air temperature, inlet air humidity, outlet air humidity, inlet sample temperature,
middle sample temperature and outlet sample temperature were all studied. The experiments were
conducted under pump drying and far-infrared-assisted drying with different powers. The results showed
that compared with the pump drying treatment, the dehumidification capacity was improved effectively,
with values of 8. 1% to 22.2% . The present data suggested that far-infrared-assisted heat pump drying

could shorten the drying time, improve the drying efficiency.
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Fig.1 Schematic diagram of the experimental setup
LA 2. EHPL 3. THE 4 BLIMMAS 5. 38N
6. Himfa I 7. B SRR 8 JEIRAAHL 9. Hik I
10. & kA% 11 1

# Fll KIMO — CTV100 Y Fh 2t I I 5 A FE A7 0] 2
JH B3 7K 2% ( specific moisture extraction rates , fiij FiK
SMER) AE W 58 B 0 T4 A7, 318520
a=3.6b/c
A a—— TR ERRKER kg/(kW-h)
b——T M2 B L AT BR K B, /s
TR BN A TR kW

1.4 Ak

PTG B EEE &, PR T T
BRE NI L AR L 2B R A R
J& o3 AR B — I (HP) (IR + 500 Wi £1 /1 4 55F
(HP +5FIR) . #43E + 1 000 W 3 £T 4} %5 4 ( HP +
10FIR) #4FE +2 000 W i £1 41 4% 5 ( HP + 20FIR)
450 T AT T4

BYGAL 4 AE P AR A B A TR D
AT R )2 B 2 J8), 55 AAE HP + 5FIR
HP +10FIR  HP + 20FIR &b o, F i ef {8 46 00 38
ZLAMINFAAE 2% A I R o 3 A o) T AR AR R
YedffE ASC Aoy, THembmE 2 h, AKX EE
3
2 Z#ERE5ITR
2.1 BETW

B2 g HP b 256 o % b T4 & ik ik 1 i
A SRBE VAR T 11 AS [ 357 SF- 249 3 B ) A8 Ak il
2o H1 AT 3 50 I e e 22 R A R A A A
AR B I TAEIG R 1000 s P, HY T ¥ B 5 0 25
IR R o O kb s AR B T TR
A i 9 R R T s SR R T T T
11724 8 5 s A R B W[ (2 45°C) I, 7R IR
BERGEWERT, T o 0 b2 SR B R R e —
ANMEXT R E L E N . RO, THR=
AR 50 0 G2 A [ AL BE e v BIRAR U < 3F R
XU R TR L TR P R RE

HP + SFTR 4b 3 4 2 98 1) 11 4 25 0 i A



138 & W HLOM F R 20124
50+ 207
45 180 i dj;’i[j’ﬁ&llﬁll LR
60 TRt =
40 - | I AHITIE T AN
. 140 :
=35 &) i [y Y
= 30 =2 100p | FAARY ¥ \l{\{\!\;\\\
. o] 1
0p of n:l',u;Fu'.': SR or : AL RGNS
o PR 40 }' NP WA w
15+ 20+ &
0 1000 2000 3000 4000 5000 6000 7000 0 1000 2000 3000 4000 5000 6000 7000

i i) /s
& 2 HP fb3A [R]F8 A7 3 BE AR Ak il &

Fig.2 Temperature changes of HP treatment
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Fig.3 Temperature changes of HP + 5FIR treatment
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Fig.4 Temperature changes of HP + 10FIR treatment
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Fig.6 Relative humidity curves of drying

chamber inlet and outlet of HP treatment
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Fig.7 Relative humidity curves of drying chamber
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