- \

O i o o7 e o@D 6 3 o (D KD | e g e L VAL




CO™) <oiv o€ o ) B ol @D 6o

/ C°

O ¥ S &Y P o) Tl WD v

(DOE)

CO

%




JalaS jawaa pag,

e § OB %0 SO

WA o/ 3Y ssledfpdid Jls [ Ol gl G551 4 gii ©

Regenerative
Air Outlet

et

Procesé Air Inlet

Regenerative

Air Inlet/7 )
Process Air
Qutiet

Desiccant Wheel

[ 1] Maclain - Cross

[] (
I 1] Jurinak

2- Enthalpy
3- Linear Analogy Method



Barlow

[]

Van Den Bulk

Van Den Bulk 1]

Van Den Bulk

4- Pseudo-Steady State Model
5- Transient

6- Steady State

7- Unbalanced

waa i)

-)J

v § S R0 (Sge /..

WA Gagl\) o olasd [t Jls [l (8550 49 45 YO



g SN ilaS s waa o,

WA o/ AY ssledfpdd Js [ Ol gl G55l dyii <

(
( )
“(COP)
CE= ( ) -
CE
CE
COP =

8- Coefficient of Performance
9- Cooling Effect

CE

COP



" (CF)

[ 1 Van Den Bulk
CF
cp . M
Mw
My My
: CF
CF=( )1 )
X( )]
[]
Na_ 2Ky (v, _v,) ()
OX apUap
OHa ) 2KyHv (Yw—Ya) . 2KyHv (Tw-Ta) 0O
OX apUap apUap
oW 2Ky B
& awon (Ya—Yu) ()
GHW: 2KyHv (Ya—Yw)+ 2h (Tw—Ta) 0
ot awpow awpOw
() ()
() ()
h U,
()
() ()
HW 1Ha !YW vYa )
[]

Yur=Yu (T, W) ()

10- Capasitance Factor

3 o3 waa g,

v § S R0 (Sge /..

WA g\ osled [pid S [y gl (S5 91 0 i >



g SN ilaS s waa o,

WA o/ AY ssledfpdd Jls [ Ol gl G55l 4 g 2

[1]

Ya (tyol) = Ya\,ad,in (t)
Ta (tlo) = Ta,ad,in (t)

YW (O,X) = Yw( tre , XL_ X)
Tw (O;X) =Ty (tre y XL - X)

Ya(t,0) = lYa,re,in (®
Ta (tao) = Ta,re,in (t)

Y (0,X) =Yy (tre, XL - X l)
Tw (0,X) = Ty (tre, XL - X)
() ()

11- Implicit Finite difference



0015

o
o

0.005

outlet process air humidity(kglfkg)

i

,_,
fa—

0.02 A

[]

Results fram
Ref.[9]

0

0005 001 0018 002 0025 003 0035
inlet process air humidity(kg/kg)

0.04

[]

u‘j‘dJ

Laa

-‘)J

v 9 S0 Sgo o s

*

WA e\ oslad o Jlw oo pf (G5 50y yii =



(COP, CE)

3
,
4.
a}
3 ]
!
H ()
3
AR
3%
2
2,
a 360
) —
= = 355 -
2 g 350 FProcess Air
3 S 345 -
i = 340 A
& < 335 -
3 § 330 -
- 5 325 -
¥ 2 320 4 Regenerative Air
‘} B 315 + |
E = 310 -
o
305 . . .
0 0.m 0.0z 0.03 0.04

Inlet Air Humidity Ratio{kg/ky)



Inlet Regenerative Air Flow Temp.{k)

& 006
-'E 0.014 4
Z_ 0012 Process Air
=2 oo
I
¢ = [0.003 4
g s
S % 0.006
2 3 0.004 4 e Air
2 ooz
5 D T T T
0 0.01 0.02 0.03 0.04
Inlet Air Humidity Ratio{kg/ky)
()
35
= 0 4
==
E 25 //_‘Ofr_’o—d
]
.% 20
o 15
=
= 10 1
=]
QO 5
D T T T T T
340 350 360 380 350 400 410

u‘j‘dJ

Laa

-‘)J

v § S R0 (Sge /..

—
—

WA G\ ssbedt [pid Jlw [ o (85 91 4 yid



o8 s gy

w9 S 20 S ...

&

y
"

SR

&

WA e/ VY ssledf i Jb [ ol gl (g

1.2 36
“] .
CE
08 -
S 06 - : CE
8 (kifka)
0.4 4 COoP
02
o : : : : : . i

340 350 360 370 360 350 400 410

Regenerative Air Flow Temp.(k)

CE COP
CE COP
() ()
COP
1.2 95K
1 .
SR . ) — . R 3551( . "
=
S 0B
] 0z x—x—x——x——x—x—hx—x—____hx 345k
0.2 -
] T T T T T T T T T T g
oL & A PP s
Qﬁ’q@‘* & & &S E
Mw'Ma



Qutlet Process Air Humidity

0014

0.072

0.01
0.003
0.008
0.004
0.002

Ratio(kg/kq)

u-‘j‘JJ

Laa

-‘)J

v § S R0 (Sge /..

-
-

WA G\ ssbedt [pid Jlw [ o (85 91 4 yid

343k
10 4 393k 363k

Cooling Effectikj/'kg)
bS]

] T T T T
& &P éﬁﬁ‘;ﬁ SFLFLIFLLS

ad o oF oE a o o ab o

MwMa



e OB 20 G alal jo waa g,

—
| 94

WA e/ VY obal i s | o5 g1 (6551 4 i3

Outlet Process Air Humidity

Ratio(kg/ky)

(COP CE

348k 3e5k

395k

.(COP)
.(CE)




. . VN
O e eC o) ) B o@D 60— ol D &0 P 7o WD v

COP



o8 s gy

w9 S 20 S ...

Slah —
54 )’“’<

&

\WA a0 solaf i Jlo | ol gt 6

ad a
re in

I.L. Maclain- Cross, 1972, Coupled Heat and Mass Transfer Regenerators Pridiction Using
an Analogy with Heat Transfer, Int J.Heat Mass Transfer, 15, 1225- 1241.

P.J. Banks, 1985, Prediction of Heat and Mass Regenerator Performance Using Nonlinear
Analogy Method: Part I, Il, ASME Journal of Heat Transfer, 109, 222-229.

Jurinak, 1984, Open Cycle Solid Desiccant Cooling Component Method and  Air
Conditioning as an Alternative to Vapor - Compression Cooling in Residential
Applications, Journal of Solar Energy Engineering, 106, 252-260.

R.S. Barlow, 1982, Analysis of the Adsorption Process of Desiccant Cooling System- A
Pseudo Steady state Model for Coupled Heat and Mass Transfer, Solar Energy
Research Institute.

E.Van Den Bulk, 1985, Design Theory for Rotary Heat and Mass Exchangers Part I, II,
Wave Analysis of Rotary Heat and Mass Exchangers with Infinite and Finite Transfer
Coefficients, Int.J.Heat Mass Transfer, 28, 1575- 1595.

W. Zhena, 1993, Numerical Simulation of Combined Heat and Mass Transfer Processes
in a Rotary Dehumidifier, Numerical Heat Transfer, Part A, 23, 211- 232.

K. Collier, 1986, Advanced Desiccant  Materials Assessment  GRI-86/0181.Final
Report, February 1985-May 1986. Chicago Gas Research Institute.

J.San, 1992, Effect of Axial Solid Heat Conduction and Mass Diffusion in a Rotary
Heat and Mass Regenerator. Int. J. Heat Mass Transfer/15/1990-207

Solar Energy ASME Trans, 1983, Functional Relationsships for Predicting Rotating
Desiccant Wheel Performance in cooling Cycles, 135-138.

Toshimi  Kuma, 1998, Thermaly Rrgenerative Monolithic Rotor ~ Dehumidifier for
Adsorption Cooling System, Journal of Solar Energy Engieering, 120, 45-50.

E. Van Den Bulck, 1990, A Single - Blow Test Procedure for Compact Heat and Mass
Exchangers, ASME Journad of Heat Transfer, 112, 317 - 322.



