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Experimental Investigation on the Thermochemical Energy Storage
Characteristics of Lithium Bromide

Zhao Yonghan Wang Gang Chen Zehua Yang Hui

(Beijing Key Laboratory of Heating, Gas Supply, Ventilation and Air Conditioning Engineering, Beijing University of
Civil Engineering and Architecture, Beijing, 100044, China)

Abstract Thermochemical energy storage is a promising solution for addressing the temporal, spatial, and intensity mismatch between
solar energy supply and demand. This study experimentally investigates the crystallization-based energy storage characteristics of lithium
bromide solution, focusing on the energy storage density, rate, and efficiency, along with a sensitivity analysis of key parameters. The
results showed that the energy storage rate and efficiency increased with the source temperature. At a 55% mass fraction, increasing the
heat source temperature from 100 ‘C to 140 “C enhances the energy storage rate and efficiency by 89. 1% and 18%, respectively. The
performance response to the solution mass fraction was nonlinear, with an optimal mass fraction range; as the initial mass fraction
increased from 55% to 63%, the average storage density decreased by 15.9%, while the efficiency increased by 31%. Storage
characteristics are negatively correlated with cooling water temperature ; as it increases from 10 ‘C to 30 °C, the energy storage rate and
efficiency decrease by an average of 46. 7% and 35. 4%, respectively. Of all the factors, the cooling water temperature exerts the most
consistent and significant negative impact on system performance, making it the primary limiting factor under current operating
conditions.
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Fig.1 Experimental schematic of crystallization energy

storage in a honeycomb bed
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Fig.2 Absorption storage cycle p—T diagram

U6 T VL PR TN VA TR o B RE AR MR 5 T T 3
Fiizn o o REHE v BERE TE IR A E IR KA AR
B RBORA s AR RERG AN HIR
T VLI K 4300 S 25 R E R ¥4 B THE 42 LRI AN v
I8 VWG A5 R T WG PR 4R AL B ), V8 BEAK O A
RV BRI SR BE Sl ), A O R G B S
& REME & S PLVA W45 i &5 RE RO GB35 2 vh i
5 AR SN DR W IR G N AN 5 0 I Ay L, e 53 2454y
N R S 2 REE A% 0o BT , 1h W858 BROTE5 4 i Ui
i RS2 i B AR A, FEas A7k AR v TR
U T 235 ) TN 2 R 4 DT E AR RS T R 4 U T
A E T [ 285 At A O B 0 0 R DAY, AT 552 B [
WA BT B A RURE R 1 4 b 2E IR, LR B B
3 Y U 4 A AR 2R B A i R G TEIRIE R GE AR
FEIBAT Y[R I 25 BRI T S5 S R FE R RERE . ]
4 i, 5 R SF R 150 mm X100 mmx20 mm , B>
1w FLAR R 10 mm, KK 6 mm, 5 K 20 mm. %k
R A FR G0 32 B o B AR AR R AR R
T B R AR AR PC HLZE B AL AU R S 8% 1
Fr7s



AU, 45 IR AL

2R EAS R S 5

B RERSE

------ ok

B3 EERNKRNBEREREEFERES
Fig.3 The experimental setup for crystallization-based
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Tab.2 Experimental material parameters
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Fig.5 Variation rate of system pressure with time
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Tab.3 Measurement uncertainty in experiments
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Fig.6 Effect of heat source temperature on D
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70
—=— LiBrfit &5 455%
65F —— LiBrii/3457%
—e— LiBrfit&48459%
60 -
X 551
a
m
50
45+
40 +

100 110 120 130 140
PRTE E/ C
& 8 #iEREXE R EN RN

Fig.8 Effect of heat source temperature on E ¢
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Fig.12 Effect of cooling water temperature on D¢
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