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Studies on a practical use of snow melting system by
using the heat of ground water through pipes
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Institute of Snow and Ice Studies, National Research Cenler
for Disaster Prevention, Nugaoka, Niigata-ken, 940

Abstract

Under the notion of prevention of ground subsidence, and preservation of ground
water, ground water was circulated in a metal piping system laid to 7.5cm depth and 15
cm pitch in the pavement to melt away newly fallen snow on the pavement by the ground
water heat. The ground water circulated in the piping system was returned into the
ground.

The experiment was practiced in order to confirm snow melting effect in heavy
snowfall regions by the snow melting system,

Snowfall onto the experimental pavement was completely melted away in the follow-
ing conditions. Atomospheric temperature range was —1~—4°C, circulating water
temperature was 13°C at the inlet which turned into 8°C at the outlet, density of newly
fallen snow was below 0.07g/cm® and snowfall intensity per hour was 2cm/hr.

On the other hand, snowfall intensity per hour was 2~3cm/hr, then snow condition
on the pavement was of sherbet.

When snowfall intensity per hour was over 3cm/hr, it was unahle to melt away snow
on the pavement due to lack of enough heat.

This snow melting system will be applicable to a parking lot, a side walk and a
narrow street in spite of heavy snowfall regions.
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Fig. 2 Sectional diagram of the two experimental snow melting pavements.
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Fig. 6 Experimental conditions and the result of the snow melting system. Newly fallen
snow depth (Dn), water equivalent of snow (Ws), snow depth on the pavement
unable to be melted (Ds), circulating water volume (Ve¢) and water temperature
(Ti : at the inlet. T'o : at the outlet), Temperature on the pavement (Tp),
atmospheric air temperature (Ta) from 0 hr to 23 hr, Feb.9, 19%6.
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Fig. 7 Experiment conditions and the result of the snow melting system. Newly fallen

snow depth (Dn}, water equivalent of snow (Ws), snow depth on the pavement
unable to be melted (Ds), circulating water volume (Vc) and water temperature
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Fig. 14 Relation between circulating water volume and snow melting capacity of the

system.
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Fig. 15 Estimated amount of snow to be melted (A) by this system during the past heavy

snowfall period from 23rd to 31st, Dec.1984.

The amount of the snow which shall not be melted completely was shown as well

(graph B).
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# x| omE b | e PR | PUIREE|BERE a0 | 0|k 8 ALk
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ﬁ F | —-10| 045 0.5 0.04 =01 2.5 2.2 6.2 134 | 81 | 3,252 "
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%1 19864F 2 A 9 H D241 ki 7
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Table. 1 Summary of the experiment conditions.

Weather (W), atmospheric air temperature (Ta), velocity of the wind (Vw),
newly fallen snow depth (Dn), density of the newly fallen snow (Ds), snow

temperature (Tc), temperature on the pavement (Tpo :

overhead, Tpm :

at the piping system
at the piping system middle), temperature in the pavement

(Tpi), circulating water temperature (Ti : at the inlet, To : at the outlet) and
water volume (V¢) from Ohr to 23hr, Feb. 9, 1986.
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6| » |-18] 0 25 005 |—05| 39 34 | 74 |80[73| 130 86 [1545 |
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1% 2 19874 1 H198 ~20 0 ) 245 EEais 2
Table. 2 Summary of the experiment conditions.

weather (W), atmospheric air temperature (Ta), velocity of the wind (Vw),
newly fallen snow depth (Dn), density of the newly fallen snow (Ds), snow
temperature (Ts), temperature on the pavement (Tpo : at the piping system
overhead, Tpm : at the piping system middle), temperature in the pavement
(Tpi), circulating water temperature (Ti : at the inlet, To: at the outlet) and
water volume (Vc) from Ohr to 23hr, Feb.9, 1986.
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