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Performance Analysis on the Resorption Refrigeration based on the Adsorbent
with the Matrix of Expanded Natural Graphite Treated with Sulfuric Acid

Zhang Xuefeng Liu Changzhi Jiang Long Wang Liwei Wang Ruzhu

(Institute of Refrigeration and Cryogenics Engineering, Shanghai Jiao Tong University , Shanghai, 200240, China)

Abstract Compared with the conventional adsorption refrigeration cycle, resorption refrigeration cycle as a new cooling method has simp-
ler structure and higher COP under the same operation condition. Therefore it has a good prospect. However, performance of the system is
still greatly influenced by different adsorbents, temperature and pressure for adsorption. In this research, adsorbent with the matrix of ex-
panded natural graphite treated with sulfuric acid is developed to study its thermal conductivity and permeability as well as select the supe-
rior one. Based on the basic physical properties of the adsorbent and refrigerant, simulation of whole resorption refrigeration process is set

up to obtain the performance parameters under different conditions. According to the simulation results, the highest COP is more than 0. 3

while the best SCP is 161 W/kg.

Keywords adsorption refrigeration cycle; expanded natural graphite treated with sulfuric acid; coefficient of performance; simulation
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Fig. 1 Schematics of resorption system
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Fig. 2 Producing processes of consolidated composite salts
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Fig. 3 SEM picture of consolidated composite CaCl,

JEE TCHUIAF IR IR L) | OB IR s N YEAT
W 100 5 S0 F G I e B, A it 3 T 4% 0 il RSB, ol G
S T JLEE AR AN, i i — Ak P A% S 21008 v (7
SR o TS T L ARG I 45 ) RS A o £ B
(8 AR AT I o e A it - N ) il AT B A
HUFATR

MR A0

AT) =a(T) xC(T) xp(T) ()

e, Mlp 2350 I BE T B AR i 1) LE ORI 2
e, 1/ (kg K) skg/m’ o HIAYHLRE m*/s,

4 SN LL & FRIEE
Fig. 4 The schematic of the thermal conductivity testing unit
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Tab. 1 The thermal conductivity of composite adsorbent

under different condition

IR AHIbl CaCl, SAAREY MaCl, GHAREY
(g/m) % (W(mK) (W (mK))
400 50 31. 67 28.1

67 23.3 20.2

75 17.34 15.6

80 14.2 11.2

83 12. 08 8.01
450 50 40.5 34.9

67 27.4 24.8

75 20. 8 18.6

80 17. 81 14.6

83 14.8 11.9
500 50 48.3 42.8

67 32.5 30.7

75 27.2 25.7

80 23.02 20.4

83 18. 81 16. 45
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Fig. 5 The permeability test system
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Tab. 2 The permeability of composite adsorbent under

different condition

FE s/ ik CaCl, MnCl,
(kg/m®) L1/ % BiEF/m’ BiER/ m’
300 50 7.34x107"*  5.1424 x107"
67 6.34x10°%  6.0424 x107 5
75 8.05x10°12  7.4424 x10°*
80 9.25x10°"  8.1424 x10° "
83 9.31 x10°1" 8.02x107"
400 50 5.20 x 10" 4.2x107"
67 4.52 %1071 4.42x1078
75 5.20x107" 4.9x10°"2
80 5.52 107" 7.52x10°"
83 7.52x107" 5.43 x10°"
500 50 3.05 x107" 1.95x10°"
67 2.05%x107" 1.85x1075
75 7.34x107" 6.95x10°"
80 7.34 x10°" 3.35x10°"
83 5.42x107" 3.205 x 107"
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Fig. 6 The schematic diagram of the experiment
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Fig. 7 The three-dimensional model of the experimental unit

4 HEL?E

4.1 FERENAR

LA T B RS PR 0 S R A 051, U] 8 7 Sy W
PRAY T AR SRR P, PR T 3 A 1R A B P T 450
1 v T B R J DA TR A B R e A ke )
Q2 1AL T T AL 1) IR IR R EAT W B o v S A
BIEAFA R, 2 il R TR 0 R B, B2 A g il R
TESE 7 AET S ALY R S 70 R A A, s AR A



$£36% F3IH
2015 £ 6 A

AR AL 0 25 T R B 30 25 Jo i 5 R B 6 00 PR RE 53 A

Vol. 36, No. 3
June, 2015

M TRE AR A W B AT, PR F o IGR
PRE A I B85 el PREE A ] , AR AS I

gk EREBYE

8 =R MR K T4E R EE
Fig. 8 The working principle of the high temperature

sorption bed
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Fig.9 The equivalent principle diagram for simulation
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Fig. 10 The change rate of SCP-COP vs time for

the low temperature sorption bed
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