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Fig.1 Schematic illustration of experimental setup
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Fig.2 Temperature variation in packed bed

during generation process
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Tab.1 Effect of particle diameter on steam quality and system performance
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Fig.3 Two types of particle packing distributions

b T RO A U A SR SR R B O 340 g, AN ]
FRICFE RAN I b R B URL RT . A B 52
R ERIE RWURL i £1, S B B AR 3.9 mm; 4
BUFER ERE /NBURE, P ¥ AR 8 2.2 mm. S5 4>
IR A 0 9 2 T S A R il T R AL

ZERFE AT Z 0 T RN A RO RS AR . 28 PR
SR JZ 1 30 mm, e A AR R £ 0 ] 259
IR, 78 b S IO A T S 04 4 R A 00 TS 2%
PR
3.2 HERMEREBE

ZRVVE IR BE T IR 9 4% il B A2 A T A 4
IR Ho T, 08 BB AR R IR, Ty BT
I3 B A A b R g RO il B, TR T,
3531 A P T 2 ORI TR 2% 1 L

BN A T L B 5 AR T I IR, 6B A A
IR A Y 2 VA il B T RN A R A, K A I
BAE s 07 S BOTHIRL , B2 1% 28 TR Y BRI T R
I 2. P S A B FE IR B0 S 7 gk 0 T RE TR GK
B vy S R T T SO A O iR R A
A H5e e A A I T

F-C JRY C-F PR 289 HE FIH 22 I 18] ) 52
Wi 4 2 Foi.

R i v R B B 2% 5°C 1 3% 2 1R AR Sy A
e L (E YIS L SR 2 AT LA Y F-C IR A
N B g R i R RABLAR T C-F IR A B
i P i R IR S B T C-F B, al WL /N R
Y A0 X ST R TRl A RO A 2E AR . F-C R Y



20 TR R A R (T AR )

2017 4¢

(512 =R = i A o R (= K (AT R ORI 7 N (BN
R B IR 246.6 °C 1 C-F K5 37.23% , &
B /N IURL W A % 2 VR T IR R e R T K UR i
A1 T RIS R 5 DR 04 T 7% 95 A e ik R L B
() 15 KT (R) 2 9, LR BE I8 3l i B2 /D, R A (A
B R L2 0k A 7K 2R R BT i s
), Z8 VR T R B R 5 K M FEIR R T
KB Horh F-CpR T00R 78 V3 e e T JE 47 22
) K ik 489 s, Lt F-C R 52t ) $2 5 14.25%
B B F-C PR b2 KUk s 4 1 % 5t B
PN QSR A NN Y i @ X () | T
VA B[]
3.3 EEBRERBERITEE
ZE VAR U B A BT i Sy, A RN Y
IR — BB 43 e Al S 28V, — BB 43w A B R A
43 UA B B K BB AR TE T 5O . B8 AR i 2%
B m, IR ARN .
m, . =m, g, T M (7)
Aem, W HEK R kegsm,, O K BT ke
m AR BB A B K BT kg (my,, +m,,,)
ME S T HEH A iKY B & 5 S8 90 i s kA B &
B 22 A

- mada

A s i, 23901 DA B A 290 T O RS- A I )
JK 5 pR A B R L

0 500 1000 1500 2000

I JE) /s
(a) F-CIR
350 - ——=T,,
—*—T,,
300 —=—T,
Tuppc
250 ——T,
O
N
i 200
ui

0 500 1000 1500 2000
B ] /s
(b) C-FIE

B4 HRERTEERREETK

Fig.4 Temperature variation in packed bed
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Fig.5 Temperature variation in packed bed

during regeneration process
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and Mass Transfer inside Adsorption Heat Transformer
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(1. School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China; 2. Engineering Research
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Abstract; A direct-contact method of zeolite adsorption liquid water was adopted to enhance heat and mass
transfer rate within adsorption heat transformer. Hot water was recycled to generate superheated steam directly,
and then saturated zeolite would be regenerated by drying gas. The reactor with was filled spherical zeolite with
same mass and different diameters. The mass of steam generated by small particle packed bed was 64.89%
higher than that generated by big particle packed bed. The maximum steam temperature and gross temperature
life had increased by about 37°C. Experiments of two kinds of packed types in double layer reactor ( fine-
coarse bed and coarse-fine bed) have shown that small particle played a more effective role for the heating of
steam and packed bed; the mean maximum temperature of the steam at the top of fine-coarse bed is 37.23%
higher than that of coarse-fine bed and the lasting time of the maximum temperature is decreased by 14.25% .
The steam generation rate of fine-coarse bed was 16. 18% higher than that of coarse-fine bed, which is more
efficient in steam generation. In regeneration process, drying time of upper reactor was 25.03% shorter than
coarse-fine bed. It concluded that fine-coarse bed was more effective for zeolite regeneration.

Key words: adsorption; heat transformer; particle diameter; particle distribution; heat transfer; mass trans-

fer; steam generation



