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Experimental Research on the Performance of Heat Pipe Radiation
Heating Device Driven by Heat Pump

Ding Ruochen Xu Shuxue Ma Guoyuan Jiang Mingjian

(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing, 100124, China)

Abstract In this study, the working principle of a heat pipe radiation heating device driven by heat pump was proposed. The prototype
has been developed for testing based on a 1 HP compressor and the operating characteristics of the prototype under the working conditions
of indoor temperature from 18 °C to 22 °C, outdoor temperature from —15 °C to 0 °C are tested in the air enthalpy room. The experimen-
tal results showed that the heat pipe radiator can start rapidly and has a uniform temperature distribution. The optimal charge of heat pipe

working fluid ratio is 0. 1. The maximum heating coefficient of performance ( COP) of the system can reach 4.1 under the condition of

22 °C indoors and —15 -0 °C outdoors.
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Fig. 1 The heat pipe radiation heating device
driven by heat pump

2 RN FESHRE

2.1 {RITIELTR
A AR a0 A Pl AR AR L AR BOARR
2 101 A2 PN R 0 38 22 0K Bl AR ) 28 N HIGEAL
il Q.
Q = m(h, = hy) (1)
e RV R A R, ke/s sk, by SRR
Bl 12 3 SAbR R E k) ke

il COP,
CoP = % (2)

A P AR AR kW,

2.2 iEHTF0 B AAXT i iRk

A R A 2 P 2 ] ) 4 24 3 A 45 4 5 Rn
HARX I PR 4y, A ECRER 8 A A SRR B TR
£ E7. %

Q. =hA(t, -t,,) (3)

Ao, Q. WA BORER T B AR 5 28 [E]
Hethig kWA BRI R, m® s b, R R IH
TR R B, W/ (m® -C) 50, R B B RS 6 R
BE,°C st H P IRIREE , C

h, BRLAR Az,

. h, = 1.31 (9)"% (4)

0.25
Fifizh, = 141 (2) (5)

VR SR (i TR EZ 3 ) AT LA H P A JE i 4
KRR RLIE I BN AR PLE

JZ¥.10* < GrPr <10° (6)

I . 10° < GrPr <102 (7)

SR I Y 5w W e X2l

Pr =0.680 +4.69 x 107 (#, +540)> (8)

b= 273 0 DL ) (9)
e

G, = ﬂé;z (10)

K. B AR TR Ik R 2 ¢ A E T ImE
m/s” ;1 NRAIE A B (CHEIRAR &), m; 0 S A a8 2R 1HT
MENZSWERZE, C 50 NEHFE ,m*/s,

FAE TR A 3l AR T 5 D TR) R AR Y e T e
Rl

Q. = Aso (1l - 13,,,) (11)

A BL0.9;0 H5.6703 x10 *W/(m*-K*) ;
A R HUAGES T AL, m? e, S BV B ER 3R R
B,

WRPE(3) ~K(11) &t T —F 2T =
IR P O (1 T 1 HP FR4AHL) , 45
Bl 1(b) Fion . Z5F9FRE . U BUIRAS I HEE B AE 4R TR
B, U RV SRR R R e U BYAS Ry
IR AVE |, PRI 014 BE 25 4 ARG A
R BEPRMG 1B 25 S AR N IR TR, S50 R
mE 1 fims,

R 1 AERARNEZLEMRT

Tab. 1 Main structural dimension of heat pipe radiator
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Fig. 2 Experimental principle of heat pump driven heat pipe radiation heating device
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Tab. 2 The parameter of main experiment sensors
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Fig. 3 Temperature distribution of heat pipe radiator

surface at starting process
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Fig. 4 Temperature distribution of heat pipe radiator

surface under different temperature
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Fig. 5 The variation of heating performance with

different working fluid charge ratio
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Fig. 6 The variation of heating COP under optimal

working fluid charge ratio
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Fig.7 The variation of heating COP with optimum
mass filling ratio of R32 of heat pipe radiator under

different condition
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