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Fig. 1 System diagram of ground source heat

pump snowmelting
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3.1 TIEER

2010 4F 12 A 15 HMldE RN KR K 4H R R
—5.0 C~2.1 C; X8 B 60 % ~90% ;L IR
3~4 & /NEBRFEER 2.0 mm/h. #E M,
R AF IR FMTE R B RFERE N 280. 29
W/m?.

HMEH &8 h=2 mm/h, 4, =2 mm/h,
T,=—5 Cour =—5 C,h,=23.37 W/(m® -

K),q,=5.2 W/m’,q, =27. 46 W/m’,q, =40. 3
W/m?,q;=85.56 W/m?,A=—12.6 W/m’, ;=
280.29 W/m?.
3.2 HLEAFETERERSH

WO EE, R G DB RE Py,

5r F q I, % 1~3.
*1 =2 mm/h,P,=0.01 #,
o B 5, 0r, T ENE
Table 1 Calculated value of ¢ when g, =2 mm/h
P,=0.01 W/ m?

On
0.01 0.05 0.1 0.2 0.3

or

0.01 285.1 300.3 312.0 359.6 399.2
0.05 294.5 304.3 322.2 360.7 399.9
0.10 307.9 314.0 328.4 364.1 402.2
0.20 334.9 338.3 347.7 376.5 4l10.8
0.30 362.1 364.4 371.1 394.1 4277

£2 m=2mm/h,P,=0,05 i,
G B 5, 0r, T ENE
Table 2 Calculated value of g when g, =2 mm/h
P;=0.05 W/m?

On
0.01 0.05 0.1 0.2 0.3

&

0.01 283.8 294.4 308.3 336.1 364.0
0.05 290.3 297.2 309.8 336.9 364.5
0.10 299.7 304.0 314.1 339.3 366.1
0.20 318.7 321.1 327.7 348.0 372.3
0.30 337.9 339.5 344.2 360.4 380.8

£3 m=2mm/h,P,=0,10 i,
o B 8, .00 B2 I BUIE
Table 3 Calculated value of g when g, =2 mm/h
P;=0.10 W/m?

On
0.1 0.2 0.3

&

a

0.01 0.05

0.01 2830 2921 3021 323.9 345.6

0.05  288.1 293.5 303.3 324.5 346.0

0.10  295.44 298.8 306.7 326.3 347.3

0.20  310.3 312.1 317.4 333.1 352.1

0.30  325.3 326.5 330.2 342.9 359.6

Bt 5 SRS, W 2~4.
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Fig.2 Value of g along with variance of & \6r,

when P,=0, 01
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Fig.3 Value of ¢ along with variance of & \6r,

when P;=0, 05
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Fig.4 Value of ¢ along with variance of & 61,
when P;=0. 10
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Reliability analysis of pavement snow melting based on multi-factor

TU Yan-ping"* ,ZHU Zhi-gang*®, LI Peng* ,LI Yuan-song'
(1. School of Environmental and Civil Engineering, Wuhan Institute of Technology, Wuhan 430074, China;
2. Transportation Research Center, Wuhan Institute of Technology, Wuhan 430074, China;
3. School of Civil Engineering and Architecture, Wuhan University of Technology, Wuhan 430070, Chinas
4, Hebei installation engineering company, Shijiazhuang 050011, China) ;

Abstract; To investigate the effects of multiple random factors on ground-source heat pump reliability,
the reliability equation were established based on the analysis of the principle of deicing and snow
melting and the random character of snow melting system which concerns the stochastic characters of
multiple factors. The centre point method and checking point method were introduced. Reliability index
and failure probability calculation formulas can directly deduced by using the centre point method.
Reliability index and design value of checking point can be determined by the checking point method
combined with the iterative method. Combined with engineering example, heat load of deicing and snow
melting were calculated given different environment conditions and reliability conditions, The heat load
will increased based on snowfall and outdoor temperature randomness compared with only concerning
the snowfall randomness, but that can guarantee the stability and safety of the system. At the same
time, compared to outdoor temperature, snowfall has the most significant impact on heat load.
Compared to the center point method and the checking point method, their conclusions are consistent,
The calculation amount of the checking point method is bigger than central point method’s, but the
calculation accuracy of checking point method is higher.

Key words: deicing and snow melting; reliability index; centre point method; checking point method; heat load
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