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Performance Test of an Adsorption Cooling and
Heating Cogeneration System Driven by Solar Thermal Energy

PENG Jiajie, PAN Quanwen, GE Tianshu, WANG Ruzhu
(Institute of Refrigeration and Cryogenics Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China)

Abstract: The adsorption cooling and heating cogeneration system driven by solar thermal energy can
produce cold air and domestic water with a suitable temperature. It does not require a cooling water circuit
and a cooling water pump but can meet the needs of miniaturized applications. In order to explore the
operation performance and influencing factors of the system, an experimental study was conducted on a
silica gel-water adsorption air cooler with two adsorption beds, a condenser and a gravity heat pipe
evaporator. The dynamic operating characteristics of the cooler were obtained. The results show that the
cooler can effectively utilize the solar hot water in the range of 62 “C to 85 C; the cooling capacity ranges
from 0. 95 kW to 2. 76 kW; the system refrigeration coefficient of performance ranges from 0. 24 to 0. 46,
and comprehensive coefficient of performance ranges from 1. 48 to 2. 40; and the optimal cycle time for a
single cycle of the cooler is 750 s. When the average inlet temperatures of hot water, cooling water, and
cold air are respectively 85.1 C, 29.9 C, and 29.5 °C, the average outlet temperatures of cold air and

cooling water are respectively 22.4 °C and 40.1 C. The experimental results provide reliable information
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for the efficient use of solar energy to achieve cooling and heating cogeneration.

Key words: energy engineering; cooling and heating cogeneration; adsorption refrigeration; silica gel-

water

1% GE A AT IR DRk 9 AR S H S B PR A 5
JR AT B G Y ) Y, R BH RE LA A )
L RS R AR R R R AR A A
RE VR 45 # rh K 5256 d AR DL b R BH B RV 02 K
FH BE A ) 22 J 17, HLAT 201 DG GRS T RE
IR A 3L ¥ O 20— M oA W ke 2K R g A
2. W = — f AV R i e ¥4 A L BT I
FRUF IR B H AE 85 C LA b X K BH BB 45 AR 1 Bk
B, BARGE 17 ek e S e A e, g R G
AAETEZENE (27K 8 ik B 45 & CIRAL B0 45 i)
R ) Bt LA 2 A 7 B L IR TG A R L R A =G
— B LA J -7 W B = 8 Ry 3 i R 4 BIK Sl #R D
J¥ 38 H Ry 55~ 90 “CHY L GRAR 47 M VT Bt B A H 1)
K BH A P B R B 45 B AR 1 AR DX

H T K FH e 3K Bl 09 fE -7k W B =X R 4
Yoy U v A SRS R B i A R
ATk Js - i e =X o L I B T TR
FHAEZ W R . o, R H 8 TR RS
BEARMERE AW ST . Sinha 10UR I 2 BEGR AR/ A
SR K T A A Ry A B AR L) R T AR PP BB Pan
A3 o 9 ARG B B[R] 328 A7 SR L SR T AR £
WA T WP B AT s Jaiswal ZEHF5E T 16 B4 B 6] Al
AT AR DL RO ) A0 2 ) %) R e M g
M s Sah 451 K45 TR R b AR 1 £ R IH &K
Deshmukh %1 X 0% B PR 45 #9 %) 5 4 M B 3E 17
THGE.

K BH RE BB Sy F 18 B =04 BAIBR 1 3R SR 7R 28 K A
A%y 1 4 B 1) [ IR AT LA W8 BRF AR 1 v € 25 00 4 J31)
I T R A R 0 4 R A 5 AR e e T O D PR AR
FEHICHT > 7Y BE 12 TH A6 - 19 P B i O s 2D A Y
st A5 2 . A ORI B B8 R BIK B 1) A Ji -7k i i v
PO R G AT L WO BT IS AT M RE M Mk
AN

L1 WRBH K8 AL 42 PR EX A 9 R A

I TFAE £ e PO AL I B R GE AT 1 o 2
T K P BE 4R % 1 T B RE AR i Bk A o
FRIIK . 7R SCRIFFE V% IKUHILZH J2 12 R B8 B L = e Tl A
DRI AT ) v 700 26 A O 3 N 2 TR AR IRV B 508 UK B

Ao A RS AR v B T AR T BB IRLE L O H R
I AR AP SR v XUPIL 2 A1) P A A D B S B AIL A 1Y
AL, 5V K ML AR H L AT RS Ay v R0 A R B

.

Bk -k pf
M E

B T R B =XV BB Ak R e R R
Fig. 1 Schematic diagram of an adsorption cooling and hea-

ting cogeneration system for residential buildings
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Fig. 2 Appearance of an adsorption cooling

and heating cogeneration cooler
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Fig. 3 Structure diagram of an adsorption cooling

and heating cogeneration cooler
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ter inlet and outlet
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Fig. 5 Variation of cold air inlet and outlet
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