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Performance analysis on a double-stage resorption heat storage system
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W OE: MET AR A TR REERREZNEHEE T A R R, P IE A RBATA S F TN, B
BOBAR IR % BB 3 s 0 R R A R R IRABAT R ) TACE A, R @ R BORE 9 R R LT AR E AT
EABETR, 5&HEKE B 2 ERAE S HAKE 09, ARIEATEN R TIKT 4.6 kPa, & &5 ETOKE & 2 iE
TR EBARE , R W@ JAER B FEAT . At B BORCRE AR08 TTAT IR E R E R R AT TR, 3 B R R 2R
LAR A F) ) A G A AR A AR E . B BOKA IR X A T O AR IR 09 4 B TR R A —n s ik ROl T A2
RA— T A BT, G889 A A AR BORCIE BR 69 3R 3h RORGRE . B xF R MR AT, R 4 T 456 AR IR
JE 90 CRY 3# 28 B FOKAE IR AL & B (COP) T34 0.614, ¥ 28 A BOKAE 2R COP 7T 3% 0.489; # /KI5 & 4 30 “Cay 54+
T, 3% & G Sk AL X 49 s K I8 LA 49.38 °C, P ZUAE HAR X 49 s K I8 LA 52.54 °C, A48 i BB MR B 09 & K
KABIA A M R S5 S BUK BB R COP; th /KR 5 3R 3 #oOR B &

HESZES:TKS13 XHRFR ARG : A XEHS:2097-0706(2023)04 — 0041 - 06

Abstract: A heat storage system based on the double-stage resorption cycle with ammonia water as working medium was
constructed and its thermodynamic performance was evaluated. The system stores energy relying on the concentration
difference of its solution.The concentration of the solution at the resorption circle high-pressure absorber outlet fluctuates
with the circulating operating pressure.There are lower limits for the circulating operating pressure under different solution
concentrations. When the mass fraction of the concentrated side solution is as low as 0.9, the circulating operating pressure
should not be lower than 4.6 kPa.However, low concentration of the solution at the absorber outlet will hamper the normal
operation of the cycle. Based on the feasible concentration - temperature range of the resorption heat storage cycle, a
throttling failure threshold is proposed as the criterion for effective cooling capacity of refrigerant.The difference between a
resorption cycle and an absorption cycle is that the former one takes the binary solution absorption process instead of the
unary refrigerant condensation process, so the heat source temperature of the resorption cycle can be effectively reduced.
The conclusions are drawn on the performance analysis. When the heat source temperature is 90 “C, the COP of a single-
stage resorption cycle can be 0.614, and the COP of a double-stage resorption cycle can be 0.489. When the inlet
temperature is 30 “C, the outlet temperature of the system taking single-stage heat storage mode can reach 49.38 °C, and
that taking double-stage heat storage mode can reach 52.54 “C.The system can meet the requirements of floor heating.
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Fig.1 Double-stage resorption heat storage system based on

concentration difference
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Table 1 Function modules of the single/double-stage resorption

heat storage system based on concentration difference
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Fig. 2 Throttling failure thresholds of the resorption heat storage
cycle(,=5 °C)
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Table 2 Parameters of the single/double-stage resorption heat

storage system C
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Fig. 3 Effective pressure range of the single-stage resorption heat

storage cycle
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Fig. 4 Effective pressure range of the double-stage resorption

heat storage cycle
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Fig.7 Outlet temperature—P, curve of the single-stage heat

storage cycle
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Fig.8 Outlet temperature-P, curve of the double-stage heat

storage cycle
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