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Alternative of Sorbents and Heat Storage Materials for Heat Storage
Sorption Air Intake
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Abstract  Alternatives to the sorbents and heat storage materials used for a heat storage sorption air intake device driven by solar energy
were examined in this study. These included thermal conductivity and the sorption kinetic performance of composite sorbents using expand-
ed natural graphite treated with sulfuric acid ( ENG-TSA) and activated carbon fiber ( ACF) felt as porous host matrixes, and thermal
conductivity,, and differential scanning calorimetry (DSC) test for the composite phase-change thermal energy storage materials, i. e., ste-
aric acid (SA)/ENG-TSA. The results revealed that the best thermal conductivity of the composite sorbent ENG-TSA-LIiCl was 5. 67
W/(m-K), and the largest water uptake was 1. 54 g/g. The sorption performance of the composite sorbent ACF-LiCl using a vacuum im-
pregnation method was better than that when using the atmospheric impregnation method. The water uptake of the consolidated sorbent of
ASLi40 was 1. 59 g/g, which can be applied to mass production. ENG-TSA-SA was suitable for solar energy and other low-grade heat en-
ergy recovery applications, with a high radial thermal conductivity (22.2 W/(m+K) ) and appropriate internal phase transition tempera-
ture (65.9 —=77.1 °C). The addition of a heat reservoir significantly slowed down the decrease to the desorption temperature.

Keywords air intake; composite sorbent; phase change material; thermal conductivity; solar energy
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i LiCl W/ (kg/m’”)
ALi20A 0.731 302
ALi30A 0. 766 348
ALi40A 0. 859 571
AL20V 0.756 336
ALi30V 0. 840 507
ALi40V 0. 870 627
ASLi20 0. 265 722
ASLi30 0.324 772
ASLi40 0. 381 871
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Fig. 4 Water sorption kinetics of composite sorbents ENG-
TSA-LiCl at 20 °C and 80%RH
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ACF-LIiCl at 20 °C and 80 % RH

ZEA XL ENG-TSA Shy 5t i) 52 G W B 551 1 LA
ACF A3 5 110 W B 750 P LA 79 o 2 R 550 48 A 4%
] S AR 2 ) S AR B Tl S AR B H
ENG-TSA-LiCl 42 £ Wz [ 57 () ‘5 R 0 i K T ACF-
LiCl & & W B 551 5 5235 40% LiC1 75 i W i 7] 25 e A=
AHW B 1R 20% F1 30% LiCl 75 ¥k 14 W ff 541
18 T A B s SBUK R 58
QI3IEEHTHAMBNERZHEMHEMR
48

FHIHOE S HENE T ENG-TSA-SA i) G &
B e S EREC 8. 61 W/ (m-K) 1210 IR AL
h22.2 W/(m-K), it i & T SA 1 5 M R K
0.172 W/(m-K) ™',

XF BT EC i ) ENG-TSA-SA 55 & AHAR it A4 et
177 fl Ak 2 A8 B9 7R 22 39 4 8 0k K ( differential
scanning calorimetry, DSC) , i & J& & 5 F 35 ~
95 C M FH# 2 2.5 K/min, # 5 J5t 5t I 52 45 B2
0. 1 mg, Hh AR IR & 1 PRS2 1 mW, DSC il
EAURWNE T s, B 2oy i 284k, DSC £k
5 HZRTIV B 0 6 T 7 14 3 1) Sk i TR ) il Ak 3 e
DSC £ 5 ELZe r Bl R i 1 B AR AR W 3, B A
AHAE s FARA 610 A AR TR BE X [A] Ry 65.9 ~77.1 C i
HAMEIREE S 75.0 °C, B = T SA 1 W {H il Ak Vet 22



$£39% ¥E2/H &2

Journal of Refrigeration

2018 £4 A

¥ | Vol. 39,No. 2

April, 2018

4.6 C12 AR WA B AR 153 1/g L 1R
PR AR5 B Oy 134 J/em® 38 Y1 0K BH AE 55 A5 07

1.0

153 J/g
0C
0.8 75.0
c
= 0.6
§ 0.4+
0.2
0 1 1 1 1 1 1 1
30 40 50 60 70 80 90 100
REE/IC
& 7 DSC ik
Fig.7 DSC testing
&1 8 T 7 Ay fitt P P REASTAIL S SR | W BRE A3 11 XL

1 m/s AR 0.2 m A RHETE 1 kg BIFPSEER
o b1 B ZE ARG W — KK BH RE A P S B 11 it
A AR AR U RS T 5 B Z A BADL A fit FA %
HFEREE T, o AT U HE,9: 00 ~ 10200 fif Bkt o} bl
L B T v TR A R AR, Z2 AR i PR A T i
IS L AER A EAAR 1 DR B2 MR AN R/ i AR
o H 1L R 514 30 ~ 161 40 S B TF AR T B, il 4
PRI, Ay — T 2 R A i PR R I it FE S
Pl A A A A e A i R R e v i 2 T 3 )
89.3 C o ffIAARAIUS NI AE T 1 Ak Wl - P )
SR8

100

HE/C

14 15 16 17

9 lb lll ll2 1I3
i 1)/
E 8 AL R

Fig. 8 Simulation results of heat reservoir performance
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