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Studies on the raising of the temperature of irrigation water

Report V. Efficiency of warming water by means of

a winding channel and a warming pool

Risuke YAKUWA

Institute of Agricultural Meteorology,

Faculty of Agriculture, Hokkaido University
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Table 1. Amount of water admitted
through water inlet. 1/sec

- Date
\ 11k, 23 Sept.| 81, 24 Sept. (161, 24 Sept.
_Flot . B

1.78 1.46 | 1.44
1.73 1.8 | 1.53

Plot 1
Plot 2
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Plot 1 a3 Plor 2

- : Observation point
a,a’: water inlet b,b’: water outlet

Fig. 1. Experiment plots.
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Table 2. Amount of cloud and wind velocity on 23 and 24, September.

Time in hours 7 8 9 10 11 12 18 14 15 16 17 18
Amount ® 0o ©0 0 ©0o o0 0
Cloud{ fooun 0 0 0 0 0
23 Form ci — — — — — — — _ — —
Sept. . Velocity | 09 07 11 1.3 22 24 40 28 38 34 11 o,
‘nbmmnmmEm E ENE NNE NNE NNW NNW NNW NNW W —
Cl‘ d» Amount 0 0 0 0 0 0 0 0 0 0 0 E
24 ou {Form — — — —_ — — — — — . [
Sept- oo {Velocity 07 38 386 59 59 76 73 74 69 55 38 42
Direction | SE SE SE SE SE SE SE SSE SSE SSE SSE SSE
Table 3. Hours of sunshine on 23 and 24, September.
Time 1n
Jhours 7 g g9 9~10 10~11 11~12 12~13 13~14 14~15 15~16 16~17 17~I18
Date
T93Sept. | 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 0.4
24 Sept. 1.0 1.0 1.0 1.0 1.0 1.0 0.8 0.9 1.0 1.0 0.3
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Relation between water temperature
(tw) and the length of the winding
channel (L) in plot 1.

Fig. 2.
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Fig. 3. Distribution of the temperature of the water surface in plot 2.
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Difference of water termperature in C
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Fig. 4. Hourly variations of difference of
the water temperature between
water inlet and outlet.
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Summary

In this experiment the efficiency of warming
water by. means of a winding channel was
compared to that by means of a warming
pool. .

Procedure of the experiment was as fol-
lows:

Plot 1. A winding channel. A shallow pool
was divided into small channels by wooden
plates as shown in Fig. 1.

Plot 2. A warming pool.

Each plot was about 75 m?in area, and 1.4.
~1.7Tl/sec of water was 'admitted through
the water inlet of each plot (Table 1).

Hourly variation of the difference of water
temperature between the water inlet and out-
let of each plot is shown in Fig. 4.

In the morning the efficiency of warming
water by means of the winding channel is
superior to that by the warming pool. But
from 12h80™ to 16h the former is inferior to
the latter. This was due to the fact that in
this interval the sunshine falling on plot 1
was remarkably reduced by the rice drying
rack 3m west of the plot.



