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Application of phase-change energy storage technology in heat pump systems

IKELVAET,EHLRER]
WANG Changjun', YAN Jun®,DONG Yong’,SONG Zhanlong’

(1. b S CRBO RERERHCA IR R L 2280 5] 23801452 RIESCIE K2 TAEHAT ST AT , 13 200240,
3. IR RS G il I X AR 562, 3 Mg 250100)
(1.Shanghai Electric (Anhui) Energy Storage Technology Company Limited , Chaohu 238014, China;2.Institute of Engineering

Thermophysics , Shanghai Jiao Tong University , Shanghai 200240, China;3.National Engineering Laboratory of Coal

Pollutant Emission Reduction, Shandong University , Jinan 250100, China )

OB FEORR B AR, E BRI R A A R A se A K P L AT A A (PCM) B 2 4% 69y 2 A4F AR
AR AR T ARG, EREAM T BAMR 2GR, PARBMEMER KRG LR LR P EE
AN eT @, S TIEBEEREG AREARL S AR ARG R (COP) IR Y 2R IR 0 1 Ao 4% 4 R
WEIEFF @RI, WA R AT R COP R ALLLIZ AT VA B P sk o9 AT3E 2,
AT RABA A MO BRI R, 58T EFEEA PAEGRELER. ELER,FHERAT A, A RRTR

RALTAH Ty,

KRR AR T A AR AR AR AR AR RR R R AT AL R B A 2R SRR

FESZES TK 01 XERFRERD: A

XEHS:2097-0706(2022)04 — 0051 - 14

Abstract: Phase change material (PCM) can store and release energy at a specific temperature because of its unique
physical properties. It has a widespread use in energy storage. Medium and low temperature phase-change energy storage
technology is mainly applied to building energy conservation. To facilitate the integrated application of phase-change
energy storage technology and heat pump technology, the ways to improve the coefficient of performance (COP) of heat
pumps, reduce the defrosting time of heat pumps and strength the heat / cold storage capacity of heat pumps are analyzed.
The integrated application can effectively improve heat pump COP, operational stability of heat pumps and the comfort
level of users. This integration is promising in the field of building energy conservation.
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Fig.1 Types of PCMs'’
AR BEAL R IR AU i SR SR G
R ONA S . CHLPCM /K AER S, FEAL
RUONAHRE R FE o R IR BOE AR A . Bl
i pan R BURC AN LG i
AL EFEPHEPCMERE RGN . £
ZEAH PCM Gt v PERE , SR RGAE R, H
THEWZ /RS o TR ST, PCM Y 3 28R 32
X (] R 0~100 °Co #B43SCHR H H EL PCM Y 44
P,

F1 EHCEBHEIE PCM 3 IE 14

Table 1 Thermo-physical properties of the PCM mentioned in some references

i mEmere (L e el et w0
CaCl,-6H,0" 30.0 187.49 1.46(s)/2.13(1) 1.500 1.710 —
9 .
TEHB R ; ;Z xi(céz()f)il-zgtg)b”' 40.0~65.0 — — — — 0.600
Na,S0,- 10H,0* 324 241.00 1.80(s)/3.30(1) 1.460 1.330 0.700(s)/0.540(1)
RT6!" 8.0 140.00 1.80(s)/2.40(1) 0.860 0.770 —
RT10" 9.0 134.90 2.00 0.880 0.770 0.200
RT11HC" 10.0~12.0 — — 0.880 0.770 0.200
Al6" 15.0~17.0 213.00 2.30~2.37 0.830 0.800 0.180
RT22" 19.0~23.0 200.00 2.00 0.880 0.770 0.200
RT27" 25.0 146.00 1.80(s)/2.40(1) 0.870 0.750 —
- Paraffin'! 35.0 160.00 2.00 0.880 0.760 0.200
Paraffin'™! 44.0 174.00 2.44(s)/2.53(1) 0.830 0.783 0.130
RT44HC" 43.0 255.00 — 0.860 0.760 0.200
Paraffin"” 49.6~50.6 146.00 2.20(s)/3.62(1) 0.845 0.765 0.360
Paraffin” 54.9~55.8 149.10 2.37(s)/3.16(1) 0.850 0.768 0.400
Paraffin'"®! 52.0~54.0 140.00 2.40 0.920 — 5.380
RT58" 58.0 179.00 1.80(s)/2.40(1) 0.760 0.900 —
Paraffin” 59.5~60.2 189.50 2.89(s)/4.31(1) 0.862 0.780 0.400
S 36% EEEEE@M%%H‘%] 7 40.0~65.0 — — — — 0.288
65% 24 R+35% A HR™ 18.0 140.80 — 0.900 — 0.143
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Fig.2 Heating system for a greenhouse'**!
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Fig.3 PCM energy storage system with heat pumps
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Fig. 4 PCM energy storage system with heat pumps
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Fig.5 Cross section of a PCM energy storage device
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Fig. 6 Integration of a dual-tank PCM heat storage system and
SAHP™
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