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[ Abstract]  Roof ventilated desiccant bed is a novel dehumidifying device that utilizes solar energy and natural ventilation for
zero-energy automatic regeneration of solid desiccant materials. This paper presents the structure and working principles of the
desiccant bed, analyzes its thermal and moisture transfer processes, establishes a numerical model using COMSOL simulation
software, and conducts orthogonal simulation experiments to analyze the factors influencing its moisture adsorption performance.
The results indicate that for every 2°C increase in inlet air temperature, 0.5m/s increase in air velocity, or 1 mm decrease in silica
gel coating thickness, the effective adsorption time is reduced by approximately 0.5/0.5/2.6h, respectively. Furthermore, with each 1
mm increase in silica gel coating thickness, the average effective adsorption amount increases by approximately 9.8g. Additionally,
a 2°C increase in inlet air temperature or a 0.5m/s increase in air velocity results in an average rise of approximately 0.3g/h in

moisture adsorption. These findings may provide valuable insights for the application of the roof ventilated desiccant bed.
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Fig.1 Schematic cross-section (a) and principle diagram
(b) of the roof ventilated desiccant bed
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Table 1 Simulated conditions of orthogonal experiments

for hygroscopic performance

TREE O TRRE REEE

BT (RE A (H#EB) (H& O
C m/s mm

a 22 0.5 2
b 24 1.0 2
c 26 1.5 2
d 28 2.0 2
e 22 1.0 3
i 24 0.5 3
g 26 2.0 3
h 28 1.5 3
i 22 1.5 4
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n 24 1.5 5
0 26 1.0 5
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Table 3 Boundary conditions for hygroscopic performance simulation

RS 1R A HiE
FNEIE RN fR¥ER 1 BN L RN OSSR
EAdA NS AT 80%
IR/ S AR A R T H P aPRGE T )
LI P RE T T RS RETH S FH #4005 7
AR Y T A1 2R T —

T A AR /4 5 AR 4703 THT 25 FE AR 1)K 25 4 5 1)
SN, SRR PR S A D SR TH (1 B AR AR R £
150W/m?, &[] 4@ 5 ¥4 20 4% 16 1) ¥4 B8 77 B T ik
50~150W/m?, A SCAESE MRCR % B 70W/m? 7] 4
PRGBS Ak, ARSI BRI ST
FHXREER 10%, FH TR0 BRIg A BHE T80
TR PIVILERES o

4 HERo

J22 T 38 R B Y PR S T P 2 SR K 7R
RN EERRZRE KBS EIIZEN
MRALILIIRS) F7 . BEE IR SRR AT, HERRE
M SR ZE R R R AR, T Py K 28 S
IR SIREARAAS, R4 IR 1 22 15 BT A%, Wi ik
FEUGE, JBRIEHT %, it L, ERRSEES
TR EIE T E e, RS TRETE, X
DA 72 IR 00 R 24 R o ARS8 SO A2 iR
T 1x10%kg/(m?-s) I ZIDNRIE TIOR8 50, )
VR B 1K 2 i B TR I 18] A OB [R], R T
SR I I BN O B, A RO R B DA K
USRS UNG R SLSTA =

Of B AR 78 Al,
s H RORIG R [H] - 7
S {10
S0 7 % . =
M = =
= 11 1 :
el /Y s
I ’W 6;2
= e e =
B W7
e IR Py
T2 Vel [ 1P
vl .
9 K I
0 Tl IB
o 4 4
N
b VRl K IH
0 0
a b ¢ d e f g h i j k I m n o p

B
Es5 BHWENERAMRTE
Fig.5 Effective adsorption time and effective adsorption
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