Bk o SEKOIA S KBLERTEO RS AEME

An Observational Study on the Temperature Rising Effects in
Water Warming canal and Water Warming Pond
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Summary

The power water flowed out from the multipurpose dam influences the ecosystem approxima-
tely because of the low water temperature. An appropriate counter measure to the rising
water temperature is needed for growing crops especially when the temperature is below
18T in the source of the irrigation water

This observational study is practiced in Yong-Doo water warming canal and pond in the
down stream of Choong-Ju multipurpose dam and is practiced for analyse and compare the
rising effects in actural water temperature by actual measurement with the rising effects of
planned water temperatuer by the basic theoritical method and for the help to present the
direction in plan establishment through investigate the results afterwards.

The resuits are as follows.

1. The degree of the rise of the water temperature can be decided by
6,=0,+K—=— (T—8,)
v-h

Then, K values of a factor representing the characteristics of the water warming canal were
0.00002043 for the type 1. and 0.0000173 for the type II. respectively.
2. A variation of water temperature which produced by the difference effective temperature

and water temperature in the water warming canal was
0,,=16.5+15.9(1-¢ 00018l |

0,,= 18.8 + 8.4 (1-g ~0-0002%8)
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for the type L. and
0,=19.6+12.8(1-e °*)

for the type IL

3. It was shown that the effects of the rise of water temperature for the type I water
warming canal were greater than that of type II. as a resultes of broadening the surface of
the canal compared with the depth of water, coloring the surface of water canal and installing
the resistance block.

4. In case of the type 1. water warming canal, the equation between the air temperature

and the degree of the rise of water temprature could be made ;
Y=04134X+7.728

In addition, in case of the type Il. water warming canal, the correlation was very low.

5. A monthly variation of the water temperature in the water warming canal was the highest
in August during the irrigation period and the water temperature rose with the air temperature
until August. However, it was blunted after then.

6. A rising degree of water temperature of the practical value in the water warming pond
was higher than that of the theoritical equation by 69% for the type L. and 57% for the
type II. Accordingly, it was possible to acquire the result near the practical value.

—h(1+2y) .
Cp
Here, C values are 1.69 for the type I. and 1.57 for the type IL

0.,—0,= (1—exp| %}] X (8,—0,) XC

7. It was shown that the effect of the rise of water temperature was favorable when the
thermal absorption was to be good by coloring the surface of the water warming pond and
removing the bottom osmosis.

8. By enlarging the surface of water in comparison with the depth, and by having dead
area of water in the water warming pond, this structure in the water warming pond is helpful

for the rise of water temperature.
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Fig. 1. Cross section of water warming canals.
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Fig. 2. Dutline planning of water warming
ponds.
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Fig. 3. Monthly variation in water tempera-
ture.
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Table-1. Comparison by praction value and theorical equation.

(unit : ©)

\ monthly l

5 l 6

] |

‘ 7 8 9"

Ponds\

classiffication

l1000'1300|1600|1000[1300\1600\1000[1300[1600

10:00]13:0016:00[10:00 13:00{16:00

theprical

10.54 | 11.59 | 11.87 | 12.61 | 13.82

equation
11.00
0.46

13.35
1.76

13.62
1.75

12.82
0.21

15.46
1.64

16.21
1.96

praction value

difference

14.25

18.12 118.86(19.35|21.54{23.69| 24.40|21.43 | 22.44| 22.62

26.90
3.21

23.57
2.14

25.52
3.08

2548
2.86

2340
5.28

2410
5.24

24.00
246

27.60
3.20

23.00
3.65

theorical

10.21 | 11.33 | 11.75 | 12.24 | 1362 | 13.74

equation
12.07
1.86

14.50 12.83 | 15.14
3.17 059 ] 1.52

14.66
291

15.90
2.16

praction value

difference

19.26 |21.64|21.64|21.65{23.91|23.69)21.87|22.43|22.45

25.80
1.89

25.80
211

23.14
127

2464
221

2494
249

21.80 123.80
194 2.16

23.60
1.96

24.20
255

Type I water warming pond. Type II water warming pond.
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