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ABSTRACT: In a previous work of the authors, the heat and mass transfer in a desiccant
rotor was analyzed theoretically through linearization assumptions and four dimensionless pa-
rameter groups dominating the dehumidification process were arranged. In this work is veri-
fied whether the four dimensionless parameters also play the dominant roles in more realistic
situations where the nonlinear factors affect the heat and mass transfer. The results show
that the dehumidification characteristics are closely similar to each other as long as the four
dimensionless parameters have the same set of values while the rotor configurations and/or
the operation conditions are different from each other. The four dimensionless parameters are
¥ x, 0 and N, where ¥ implies the average gradient of relative humidity lines in the psy-
chrometric chart, x the heat capacity of the rotor and ¢ the sorption capacity of the rotor,
and N implies the number of transfer unit.

Key words: Desiccant rotor(Al< 28), Dehumidification characteristics(A% 5 4), Dimension-
less parameter(F X 9<), Optimal operation(& & 3)
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tion (5) and (6)

Expression
A 1_x12+wa,r,i
x(A—A) {1+ exp(—A))}
B x/ll_l_wa,r,i
x(A = A {1+ exp(—4y)}
YsO ing
v Cpa( Ta,r,i—' Ta,p,i)
C (xA,— DA
D (1—x4,)B
0wCm(l—€) L
x 0.Corten tp(l/N+1/2)

2 _U_Q_THQ(H\/I__%&___)
! 2x (1+ ¥+x/0)*
1+ &+ x/o LIT+x g __4dxjo
A2 ( \/1 A+ U+x/0)° )
M_fl L
o 0.u,Yq (l/N+1/2)

239 A% 23 A4 613

+
2

& Byt

3.1 FX@ elXxte| EHgy

AEd uio Zol AFZHY AT I9FS
nxlE e9egEe 493 o8 M7t QleiA,
o] FEL AAEY FFL EAHAY AF 2
AAHARL ZEHA G olslsts o) w$
oYt}

wido] o8 7R H¥3 A u's F3
A71E FAT Lee et al¥ HHHE A&
g8 7}z QAE Y 2o E o]FoF 7 47HA
2239 AA U, x, 0, Nl &t AE7)e &
o] ARYL Uehdth 2 AFAME o £
R AREol wMY st JFE UAE YA
B E ML &S dFeAg FH9gdr)
5t F39 AAEY AVlE FTUEATY, ¥
= z2d, AEERY IR, F4, JdLEE 52 4

olgt A W3t -rxlaﬂdg AN X
$4 Axgr deht xS £454

Table 2& ¥ ATFdA AAE F 167HA 35
o FAHY A& YAt FAHY 2dE
aA U x, o9 2717t 2& F A, Case 17
Case IIZ T¥H™, Z I N9 77} &
ASES X¥2 ok ZE FAHY AL
H AgAE destdols, AFErY dF2=
E 30T, MBIV 47 HdgEe AFT
A7 AoEES FUaA At AR
Zheng and Worek®] 3 g 2 43gh.

Z+ 3§ g A6 ddE 7259 Fig.
17} Fig.2¢] JERITE S8 AE37 9F &
&5 zd3 Nol 598 A%$E Ax37 &7
o e4E WL AYeA AAGE AL ¢ £
Atk &, AEF7) T 2o &R, ¥, «,
o, N 2717t & ZAede AFEHY 72,

&, JHd&E T @AYl AT &7
1L 993 Fdsith

A Ag 27lde 229 %Eﬂ A +4
3 ZAasa, aFde 2xe 493 Fade
HE FEE &% IUtste AE & 4 gtk
=, AgF717F F EAZ vH o 1% £ dF
ded, ole AEd7 2T 2¥E 249 ¥



614 oAy . AW - ol
Table 2 Parameter values of each simulation case
Cace 1 ¥T=158, x=0.188, 0=0.752, A,=146 A,=0485
ase
u, (/)| t,(s) | L(m) | fm € am™)| N
Y., =1330g/kg| Case I-11 | 20 900 | 0200 | 0500 | 0700 | 1500 | 6.09
Case| (4" “ioe | Case M2 | 20 300 | 0200 | 0500 | 0900 | 1701 | 6.09
1 A g Case I-13 | 20 394 | 0100 | 0500 | 0700 | 3000 | 122
a,7,i=10 Case I-14 | 10 526 | 0200 | 0500 | 0900 | 1701 | 122
Y, , ;=1408 g/kg| Case I-21 [ 20 937 | 0200 | 0772 | 0729 | 1531 | 6.09
Case| ‘(%" o aop | Case 22 | 20 346 | 0200 | 0772 | 0900 | 1701 | 6.09
12 e Case I-23 | 20 411 ) 0100 | 0772 | 0729 | 3062 | 122
a7i=0C | Case 1-24 | 10 606 | 0200 | 0772 | 0900 | 1701 | 122
T=261, x=0149, 6=0436, 4;=259, A,=0594
Case 11 —
u,(m/s)| t,(8) | L(m) | fm € am™)| N
Y, , /=2158 g/kg| Case I-11 | 20 400 | 0200 | 0600 | 0900 | 2000 | 842
Case| " (4" " _gep | Case I-12| 20 200 | 0200 | 0600 | 0950 | 2055 | 842
1 T“-'_ é Case I-13| 20 277 | 0150 | 0600 | 0900 | 3000 | 142
a7, i=10 Case I-14| 1.0 3.1 | 0169 | 0600 | 0950 | 2055 | 142
¥, , =217 g/kg| Case I-21 | 20 406 | 0200 | 0938 | 0914 | 2016 | 842
Case| (%' _gg30) |Case 22| 20 238 | 0200 | 0938 | 0950 | 2055 | 842
e | e | Case IF23 | 20 281 | 0150 | 0938 | 0914 | 3024 | 142
ari=0C | Case 1-24| 1.0 370 | 0169 | 0938 | 0950 | 2055 | 142
* for every case, 7,,,=30C and Y, , ;= Y, ,:.
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Fig. 1 Air temperature variation at the process outlet in the dehumidification cycle.
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2 Air humidity ratio variation at the process outlet in the dehumidification cycle.
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Fig. 4 Normalized temperature variation of air at the process outlet.
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