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Heat Storage Performance and Economic Analysis on
Heat Pump Air Conditioning
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Abstract: According to the characteristics of energy storage air conditioning system,a physical
model of regenerative process for the energy-storage air conditioning heat storage device (double
coil heat storage water tank) was established. Performance testing and energy consumption analysis
were completed in consideration of the structure characteristics of the energy storage tank. The
results show that installing the heat coil in the upper part of the heat storage tank and making the
heat releasing diameter be half of the heat coil diameter can make the heat release process more
effective than the traditional, and the double coil immersion heat storage tank can improve the
stratifying phenomenon of the traditional single coil structure. Date analysis based on establishing a
payback period model of investment confirms that the proposed design has good economic

efficiency.
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Fig.1 Schematic of the internal structure of

accumulator tank
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Fig.2 Piping diagram of small heat pump

air conditioning system
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Tab.1 Table of test condition parameters

ToL  SAMPEREEE/ C FANBEKIEEE / C AHXHREE/ %

1 10.0 8.0 69.0
2 7.0 6.0 70.1
3 2.0 1.0 69.0
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Fig.4 Average temperature inside the accumulator

tank under three kinds of conditions
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Fig.5 Compressor suction temperature in case 2
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Fig.6 Compressor discharge temperature in case 2

Jeil BB HHROK 2 5B IR 1A T DA & S
PHBATRIT EAF LA 2 . T SRR A B K BEE
RES A I T RE T8 7T 38 T A AR I P 28 BE A
PR POKAR 2 EL B TS 23 HOTR 45 - B KR T 1Y
IR PRt 5 AL A AT A E L AR T
UL 2 IR DL T Bz tTH COP Y2 Xt E R T % AL
IS T TH ) COP ANE 7 .

357
N N
3.0 //
22
W&
—=— B HEAT
20 —— WHEAT
L5 - : '
0 20 40 60
I [A] / min

7 IR2T COP 3ttt
Fig.7 Comparison of COP in case 2

081

—-— I‘(}El

0.2 f\-\.—-—‘\.\-—.—.—-\_,_-/'—'\-_.
0 20 40 60
A 18] / min

8 Z&% COP LFEXTLE
Fig.8 Comparison of the system COP value added

0.6




34 S8 N N S

2015 4F % 37 %

ACOP B #az 47 A il #1211 COP 1 22
{EL. H1 &1 8 AL A8 3 Fh 00 R 23 AT Bz 17 A
YSHATE BT, RG COP MU EE 25 18 17
COP AR de . Hob 7E 00 1. 100 2 FT 00 3
L ARG COP - K8 43 53] 2 0. 228, 0. 335 A
0.421. 5y UL A0 3 Z61F N A TR HUs T R4
(1) COP $-TVEg WA I . RV E S PR3 I R B AR &5
FEAE R GEas AT Bk 2 A9/ AT . AAIAT 8 s mf
VI B R GEis 17 e i F5 22 . COP 13 i~
W T DR O 5 RE A P 3 PR I TR EE A T e, S R
A Z 1)) RS Hh i A 9 2 DAL T o ¥4 5 IR A 1Y
LR T

ARG R B G B S R G s R B oK
RERH HEC . HA R A b o BUAY &5 AE A P9 LRt
ZE/IN R ZE R R A 30 TS R GEAE R HCIR
AP s T RARE A .

4 ZEFMESH

& e s BT IS
N=_I Aa 3)

Py W, K”/i[gggi(l —x) - a}
A, I, A E R AP R R 5 P Py o
KA AN A B A s Aa NEAFET AR ETT 3 H;
v ARG S FE RO ERGEZ I K o —4F
P T REG o« MRS N S EIER N Z T,
a=P/P,; W, W, B E e %S & P FE HL D R Al
WAL P TARIRES T mFER D)3 COP; F1 COP,, 43
AR E e 2 A & A AR B B TAERE TN
COP;n's HEREASTHINE PUNRHEL.

R B BB 25 PR 0T (IS A R 2R R A A -
A HLAN AU RS 2520 0 4 B S I | A A
TR S R LA B > 1 ) SR 50 55 . DA 3 i Ay )
TR P A BT 2013 4 1~3 A Fil 2012
AE 11 R0 12 H MRS RS O — A 4y L
SRR R A, Hok g A2 12 A2 A3 AR 11
AU H S AR B s EAE 6:00~7:00,
BB N 3.6 C PR, 11 A Fi 12
EERR R R, e RO 3 1L AN 12 ALK
.5 A BFIREL N 70% . [[EF, b
FLT B BE R 22.:00~24:00 F8 P58 R AR X 8 ey » 7T
DA Bk — B B A A 5 A B

22 hy b A R A AR v A S

PRR NSO BEBCHGR AL AE 2200 255 K 6:00
FRAIRAS Fi i P B A T LSBT A AR AR B I B, A
T RGBT REGX 2 h AR B I] 5E 2% A [a].
HWHEARNEK 3 PR,

*2 LEERABMN(E—H)
Tab.2 Shanghai civil electricity prices

I H s ] B/« kW1« h™1)
25 W B 06:00~22.00 0.617
00:00~06:00
LA B B 0.307
22.00~24.00

x3 BRARTHAZFUSIWER

Tab.3 Economic analysis results of storage heat pump
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