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Study on improvement of adsorption cooling system using silica-gel/water pair
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The severity of the ozone layer destruction problem has been calling for rapid dev
elopments in environment friendly adsorption cooling systems. However, the widespread dissemination of ads
orption system is hindered due to its poor performance, which mainly results from the inadequate design of

adsorber/desorber heat exchanger. The present study deals with optimization of adsorber/desorber heat exc
hanger in order to improve the system performance.



B X C—19, F—19, Z2—19 (Utm)

1. WFZERRMA L PO 5
ITFEBRBEFENGEZME L TR Y, HLwn=x
FNF—EROHFEL L ORMHAZ 2L X —
OAZNFIRICBT 5 AT AR D ST
. A aE 2 SRR D WA S SR TR,
KGR DRI (50°CH 5 70°C) L~ULd
il e S S 12 e BNy N = =
Thh, REMEORERRE L TRER%ES
ZRIETZENMGTE L. ZoHiiEER
1, FRZRAE V-V CER T 5 12idtEsEm Lk,
INERMEARFIRTH D.

2. WO HKY

FFREOX D RIEEND, s RIS EHED /)N
AL, EERRILICE T D720, ARBFETII,
HFLESHIEAL S U  FVCiER L, S 561,
EHHBEDOT-DIZ, 74Ty RFa—T
FUBAZHAZR 2 T L 723 S DS R S AT
LVERER BRI RD D Z L2 AN E L, %
ERNEEZERTD & L b, SHBORAEY
KN SN A REFEM Y AT 22, WaER
WY AT D fliirte, T7obbh, BREVE
Mo SHE S5 T0°CHEEE D IRIEHEEC X
0 WV A & BRE) S BB A DmER Y AT
AVEREREi A > S 2 L— 3 I kD EfE L
77 DTSR D—E & LT, BehEm
PERERB N SRS AT LD I 2 b— g
NIET LR ERE TS,

:?:V_i_ I 7
b i |
" Heat supply * saat 4]
| to end users storage !an : :
1 1
I / I,,’I, : I'| cooling
i ‘ ’ S| water out
| 1A ‘ b
i g 7N
/ A | ) bed
I 4 q ! M ..,
i 4 1 ' T T
% q |
| ‘ , ! : Hot
| 4 A i water out
i 2 T
i vorrs, rsrrss N Heat input Qq, m)
L
| .
i i H Hot
i .
! recovery cycle i : et
| :
|
|Tap water ? Heat I hy
1 11
: Reformer J P!
i Anode Cathode] | :
| 1
i a I
I H
i ¥
; bc [ ] AC L
<= [5 &~ : !
! Inverter  Fuel cell stacks| ; :
: Fuel cell unit _ I |L

Chilled
water out

3. WrgED ik

(1) fRtrEeT LV

W fgire7 v % Figl [ox7. Ko X
2T, RV AT AL, PEFC b ENn %
AW AEBHEEOBEENRE T 55D ThHD.
WS VRIS, 5 & LT LA 2, (SEL, SE2),
IR L OEERR > DAL S 5. PEFC
D5 OPERT, WAERIORBIA D T= 5 DR &
LTHIAENS. ZOFEFMIIHEIX, B
VAT ANOWERB X 2 F - E
FTBHZLITLY, BV A T IVOMNT E1T
5. WEAL WEOMAE DX, —RITEA
SHRAENTHWD U BZ L/ KB X ONEN
IR FHE(ACF) /=& ) — )V & E LT,

W - i, EEfige R KOO R L
X—NZ 2%, UTFTORXTRIND.
(% - i)

bed dT_bed dT'bed
(MC p )efi # + ( p )adsorbate Cl{t
dwPed .
=¢M adsorben(d—lt\JAH st (mC p )j (Tj,o - Tj,in )
(EEHE )
d-l—_cond deed
(MC p ):?fnd :fi—t =—¢h fg [M adsorbent%}
- (I’hC p )w (Tw,o _Tw,in )
______________________________ :
Heat rejection  Q, aw |
tm ;:4 —— h, :
: /rw“’v‘f-’~’* e B o 4§ N— c°°""'9 :
ULLAILIILIIILTS -
: Condenser i
|
l
Liquid :
refrigerant |
i
|
|
|
|
|
|
|
|
I
]
a4

T

Heat input Q.

\/

Extraction of cooling load

|
|
|
Chilled |
water in |
|
|
|
|

Fig. 1 Schematic diagram of the two-bed adsorption cooling system powered by fuel cell waste heat
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Table 1 Specifications of fuel cells 2

. Value
Parameter Unit
PEFC  SOFC
Electricity production [kwW] 1 1
Recovered heat [kw] 1.7 2.09
Inlet water temperature ] 2 0

to heat recovery cycle
Outlet water temperature from

° 1.2
heat recovery cycle of fuel cell [cl 6 90
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Fig.2 Effect of inlet water temperature to the heat
recovery cycle on silica gel/water cycle
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