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[ Abstract]  According to the heating and residential characteristics of non-central heating areas in rural and suburban areas in
northern my country, a heat pump-driven multi-heat pipe radiator device is proposed. The device eliminates the water circulation
loop while maintaining the thermal comfort of radiant heating. According to the theory of heat transfer process, the relevant
experimental data of compressor running at constant frequency are selected to analyze and calculate the heat transfer coefficient of
each heat transfer process of the system; the overall operation of the system is analyzed to provide a research basis for the further
development and application of the device.
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Fig.1 Principle of the new air source heat pump heating
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Fig.2 Schematic diagram of the condenser-evaporator
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Table 1 Perimental instrument performance parameters
I EAE I MEHE

PT100 -150~150°C +0.15C
Jis F1 A5 I s -0.1~4.5 MPa +0.2%
pEpE S 0~100mA +0.2 %
WETh 0~150 kg/h +0.2%
it 0~5 kW +0.5%
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Fig.3 Surface temperature distribution of radiators
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Fig.4 Variation of heat dissipation varies with the
frequency of the compressor

FEE NI N20°C L EAMREZ N-10°C AT,
FEAENLISHE AR F50. 60, 70, 80HzZI, RGiEHL
WE CEDRHIAED) 7358842, 9.44. 10.57,
11.58kW, X G E 733 94.64 . 4.62. 524
5.81kW,

XL AR T A B A R T SCH 5

h.=0./A(T,-T)

e b AR AR AL R, W/(m2K);
O. NERIMEE, kW; 4 NS sE i
L, B 26m?; T, AEUAGREETIRE, C, HHEH
A 2R T 8 F s TR g T, N ENIRE,
T, B20C.

S8 0T i 4t R4t AR A AN ] R i AL 2 TR R T
FERREOT AR WE 5 s

(D

—_
(3]

—_
—_
T

FH I ABYW/ (m2K)
© o

oo

50 60 70 80
$ZR JHz

Bl 5 ImsAREEARKMEERETIMENTN
Fig.5 Variation of surface heat transfer coefficient of
convective heat transfer with compressor frequency
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Table 3 System heat dissipation, surface average temperature, heat pump condensation temperature distribution

P Hz AR W RO AR R P21 2/ C IRV IR/ C
50 8.42 34.27 38.97
60 9.44 36.89 41.80
70 10.57 40.22 45.23
80 11.58 43.25 48.36
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Table 4 Parameter values and condensation heat transfer coefficient calculation results at the heat pump saturation

temperature
IR A B 7/ M n/ d/ RIFEIRREY
/T (kJ/kg) (W/(m-K)) (kg/m3) (Pas) m (W/(m2K))
38.97 164.73 0.0817 981.6586 0.000097 0.00952 4039.54
41.80 158.68 0.0802 963.9975 0.000093 0.00952 3802.85
45.23 150.86 0.0783 941.3085 0.000088 0.00952 3511.46
48.36 143.19 0.0767 919.1166 0.000084 0.00952 3290.13
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Table 5 R134a values of various parameters at saturation temperature and heat transfer coefficient of boiling heat

transfer surface

R134a (A rl M ol Pl ml d/ Rt AR
JE/IC (kl/kg) (W/(m'K)) (kg/m®) (kg/m?) (Pa.s) m (W/(m2-K))
38.78 164.46 0.01529 1152.5 48.2 0.000097 0.00952 464.93
41.78 161.27 0.01564 1139.9 52.4 0.000093 0.00952 463.64
45.21 157.51 0.01607 1124.9 57.7 0.000088 0.00952 464.77
48.34 153.94 0.01648 1110.6 63.1 0.000084 0.00952 467.67
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