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Hideaki ABURAKAWA 1977 A Calorimeter for Measuring Snow melt. Low Temper-
ature Science, Ser. A, 353. (with English Summary p. 166)
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Summary

When snow is melting, a heat balance at a snow surface may be expressed by the equation :

Qu = Qr+Qs+0Qs,

Where Qy is the latent heat flux of snowmelt, Qg is the radiation absorded by snow, Qs is
the sensible heat transferred by turbulence from air to snow and Qg is the latent heat flux of
evaporation or condensation. The amount Qu can be estimated by measuring (Qr+ Qs+ Qg)
on the snow surface.

The author has developed a calorimeter with which the total heat (Qr +Qs+Qgr) can be
measured directly on the snow surface. When evaporation occurs on its surface, the sensor
of the calorimeter must be covered with a thin cloth slightly moistened. It is because water
vapour of air condenses on the surface of the sensor in the same amount as on the snow
surface, but it does not evaporate from the surface of the sensor which is made of metal.
The four main parts of the calorimeter are (Fig. 1):

(1) A sensor with a heat-absorbing thermoelement using an electric current.

(2) A controller of an electric current provided to the sensor.

(3) A temperature monitor to check the sensor whether it is kept at 0°C.

(4) A recorder of an electric current to the sensor.

The sensor is made of an aluminium disk (diameter : 27 mm ; thickness: 5 mm) which is painted
white and attached onto the heat-absorbing side of the thermoelement. When used to measure
the heat of snowmelt, it is set on the snow surface.

As an example, for the measurement of the sum (Qgr+(Js) in case the sensor has the
same albedo as the snow surface, it is not covered with a thin wet cloth because in such
a case Qg of evaporation can be disregarded despite that evaporation takes place on the snow
surface. Meanwhile, the controller is based on the feedback control by a circuit using a ther-
mistor in the aluminium disk. Through the controller and electric current is supplied to the
thermoelement in proportion to the sum (Qr+Qs), while the sensor is cooled and kept at 0°C
constantly equal to the melting snow surface. For this reason the sum (Qg+Qs) can be esti-
mated by the amount an electric current to the sensor.



