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Experiments of Snow Removal Based on the Use of a Blower (1)
—Pressureloss in a Horizontal Straight Pipe——

By
Toshiichi Kobayashi and Motonobu Kumagai

Nagaoka Institute of Snow and Ice Studies, National Research Center
for Disaster Prevention, Suyoshi, Nagaoka, Niigata-ken 940, Japan

Abstract

In order to obtain the data concerning snow removal based on the use of a
blower, experiments were carried out outside by using a test equipment with a
horizontal straight pipe (length: about 7 m).

The results of the tests are as follows:

(1) The pressureloss in the straight pipe when new snow was fed was
approximately equal to that of the single-phase flow of air. The pressurelosses at
the wind velocity in pipe 30 m/s are as follows: 3.5 mmAq/m for new snow, 5 ~
5.3 mmAg/m for fine-grained snow and 6.5 mmAq/m for granular snow.
(2)  The critical wind velocities under which no snow was conveyed inside of the
pipe depended on the snow types i.e., 10 m/s for new snow, 15 m/s for fine-grained
snow and 25 m/s for granular snow.
{3)  The mixing ratios of snow to air ranged from 0.18 to 1.6, and the volumetric
concentrations were less than 0.01.
{4)  Snow masses transported by this equipment were calculated as follows : 21t/
h for new snow, 5 ~ 7 t/h for fine-grained snow and 9 ~ 11 t/h for granular snow.
(5)  The temperature of the flow in the pipe when snow was fed rose by 1 ~ 3.
5 "C compared with the air temperature. The reason of this temperature rise was
concluded as the state change of air by “poly tropic change” and the effect of the
baffle plate.

Key words : Pneumatic Conveying of Snow, Snow Removal, Pipe for Snow
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Fig.1 Schematic diagram of the experimental equipment.
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Photo.1 The whole view of the experimental equipment.
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Fig.2 The part drawing of the feeder of snow.
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Fig.3 Relation between the pressureloss and the wind velocity in pipe.
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Photo.2 The condition of heap of snow in pipe.
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Fig.4 Relation between the mixing ratio and the wind velocity in pipe.
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Fig.5 Variation of the volumetric concentration against the wind velocity in pipe.
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Fig.6 Relation between the mass flow of snow and the wind velocity in pipe.
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Relation betwcen the temperature in pipe (al 2 m point) and the air temperature.
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Relation between the temperature in pipe (at 7 m point) and the air temperature.
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Attached Table Specifications of some cases using pneumatic conveyors.
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Attached Fig. 1 Relation between the pressureloss and the wind velocity.
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