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[ Abstract ]

The theoretic model of a superheat-balanced device of heat pump water heater is proposed for solving hunting

phenomenon of thermostatic expansion valve (TXV) at cold ambient temperature, and a small superheat-balanced device is built

and tested. The test result shows that the hunting is constrained, the hunting cycle is extended from 59s to 148s when the

superheat-balanced device is on. Compare to that without superheat-balanced device, the COP of the system is improved.

Additionally, it can be also found from calculation that the pressure drop along the evaporator can be reduced if the filled material

and structure is optimized. The stability and thermal performance of air-source heat pump water heater can be improved.
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Fig.1 Sketch of system
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Fig.2 Structure sketch of superheat-balanced device



33 55 3

FRAS: Al O 8 10 2 IRIRR BOKAS B S TERE B <253 -

2 LR ERRITEMRGI9H
2.1 HURIFEARR

MERS Bk, MK AT E X,
PR KA, o el a8 B 1 & Ee ) B Re s -F
Mg kA DR ERG M ZEME. IRt E AN
T WIRGHE I N, AR R ER
LRI RREIIA N, 28R 2% H 1T B TR Y 0 — )
(PS5 LA A By RS VA 7R Y RN mas
BB — MR LA has SRE VA 77 R P2
TN ma, W0 CLZE R 28 IR 4R 3 2R 11K
PR S T, WIAE—AN A A N 7K ~Fdl 7 BRAF [ RE
BN

O =mxhxA/2 (D
FE— A S A ATl R 7 AR AN R e R
0, =m,xh,x1/2 2

I, £ 35 o 301 P 28 it Y R B 38
BT EE A

@:9%%. (3)

k], N B BT as IR A N RE
TR O M RE R, IV I T4 25 9 25 AR A
AR T EHE LTI [T N REE =R, 4,
ot 2R A R R A AR E 28 A A HH T I A R 4
.
22 REIFSERERITHT

3 IAFERIERERE
Fig.3 Test rig of superheat-balanced device
N TSI R AT AT M, E N — S AUE R
ThE T3 950W H 2 PR oK 88 HEAT T LU B

Fi, SIREEWE 3, A AN RERA 1.5k,
IKFEFA 150, ET LI R R, “MEAEAN
AP S, ERBHEE N ST 1SCH, &R %
Hh T o B RE AR AN [R] B Bt B T AS (R FE (1 38 B0
AR, H, fF SCHERE N HERGE
Wik 59s, WK 4. 5.

16
14 | BREREFIST, REdd#FEE
12 .
£10
b
=g
:_g 6
4
2 -
0 . . . ‘
2,000 4,000 6,000 8,000

i8] /s
4 IFE 15 CRET M E R E AT (L

Fig.4 Superheat variation at 15°C ambient temperature
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Fig.5 Superheat variation at 5°C ambient temperature
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Table 1 Experiment result at different ambient

WEGRE  BACPES WIGRKIE gt
/'C Y/N /'C /min
5 N 22 171 2.51
5 Y 22 174 2.54
15 N 24 131 3.10
15 Y 24 127 3.20
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Fig.6 Superheat variation at 5°C ambient temperature
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