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An Experimental Study on Sustainability of Rainwater-Tank  
Using Natural Cooling System by Underground Heat  

with Ready-Made Drums 
 

Takanori ICHIKAWA*1 and Jun CUI*2 

    We experimented about the sustainability of rainwater tank using natural cooling 
system by underground heat with ready-made drums in a wooden experimental house. 
Before the experiment, we enlarged the experimental space bigger than before. Then we 
considered the sustainability of rainwater tank. The result is as follows. First, the room 
temperature maintained from 24 to 30.5 degrees for five days and a half day. Then the 
range of PMV score was -2.0 to +1.5. Next, the rainwater of a tank was used till it rose to 25 
degrees, then cooled to the first temperature in about 3.5 days by underground heat. In 
addition, we can use a rainwater tank during about 1.5 days when the temperature is over 
30 degrees. Therefore, we can cool 18 pieces of tatami space if there are four rainwater 
tanks. 
 

       Keywords: Natural cooling system, Rainwater, Underground heat, Ready-made drums 
 
 

 

(1)

100
150m

5 30m
(1.0 2.5m)

                                                                                                                   
 2017 5 10  

*1   739-2116 1  
E-mail  ichikawa@hiro.kindai.ac.jp 

*2   739-2116 1

 2017 5 10  
*1    739-2116 1  

E-mail  ichikawa@hiro.kindai.ac.jp 
*2    739-2116 1  

E-mail  sai@hiro.kindai.ac.jp 
 

－ 83 －

近畿大学次世代基盤技術研究所報告 Vol. 8（2017）83－88



5 2 

(2),(3) (2)

(3)

FCU

1 9
24 29 PMV 1.0

6
FCU

2 9
2 18

 

2008 1

2
1 2 9 2

1
 

2

2(a)

(b) 4
(d)

600
900h

4 5.4m
600 900h 6 5.2m

1 4 FCU (f) 1

－ 84 －



FCU
2 9 1

FCU 2 FCU
2

(e) 

 

2

1
2 1

(1) (2)

G.L.-1m -2m -3m
-4m 1

4 G.L.-5m
2 25

(3) 25 21

29
(2)

2
(3) PMV 1

F.L.+700mm
F.L.+1200mm 2

6
met 1.0,clo 0.5

2 25
29

(3) 24 28
PMV

1
9:00

18:00 5

1

 
1  

 
 

2  

 
 
 

－ 85 －



1
8 17 9 00

18 9 00 3 4
3 (h=1200mm) 2

(h=1200mm)
14 15 32.9

5 15 5 30 22.9 1
18 00 31.4 2 17 35 32.9

PMV 1 17 50 2.36 2 17 30
17 50 2.76 1 6 40
0.59 2 7 00 0.5 1,2

(3)

1 2
1.5

 

 
3 1 (2014.8.17-18) 

 

 
4 1 PMV (2014.8.17-18) 

 

25
25 FCU

29 FCU

2 2004 9 2 9 7

5
4

17
1 9 2 13:30 17:20 9 3

11:55 19:10 24.7
9 4

9 5 12:30 2
20:30

24.9 9 6 12:55 3
15:15

9 7 12:15
1 9 3 19:10

3 9
7 9:00  

6
1,2 (h=700)

25
30

35
9 7 15:30 32.7

9 7 0:35 20.1
1 9 5

14:00 (h=700) 29.4 9 2
9:05 (h=1200) 24.0 2

9 5 14:00 (h=1200)
30.5 9 2 9:00 (h=1200)
24.1  

PMV 7 1 PMV
9 5 14:00 0.57 9 7

6:40 -1.84 2 PMV 9 5
14:00 1.3 9 7 7:20 -1.84

PMV 1 -2.0 +1.0 2 -2.0
+1.5  

1 1
1.7 2 2.0 PMV 1

1.8 2 1.5
 

2 9 2 9 7 3
5

22

24

26

28

30

32

34

9:00 13:00 17:00 21:00 1:00 5:00

PM
V

0

0.5

1

1.5

2

2.5

3

9:00 13:30 17:30 21:30 1:30 5:30

－ 86 －



5 2 (2014.9.2-9.7) 

6 2 (2014.9.2-9.7) 

 
7 2 PMV (2014.9.2-9.7)

3

G.L.-1m

1

2

4G.L.-4m

20

22

24

26

28

30

32

34

9:
00

13
:0
0

17
:0
0

21
:0
0

1:
00

5:
00

9:
00

13
:0
0

17
:0
0

21
:0
0

1:
00

5:
00

9:
00

13
:0
0

17
:0
0

21
:0
0

1:
00

5:
00

9:
00

13
:0
0

17
:0
0

21
:0
0

1:
00

5:
00

9:
00

13
:0
0

17
:0
0

21
:0
0

1:
00

5:
00

9:
00

13
:0
0

17
:0
0

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

9:00 15:00 21:00 3:00 9:00 15:00 21:00 3:00 9:00 15:00 21:00 3:00 9:00 15:00 21:00 3:00 9:00 15:00 21:00 3:00 9:00 15:00

－ 87 －



1
3

1
1

3
2 1 . 

1 1
3

18

3 3
1.5 3 4.5 3.5

30
 

PMV
FCU

3

(3)

 
(1) 5 24

30.5 PMV -2.0 +1.5
 

5.2m 1.4
25

3
30

1  
(3) 4

18

3
 

1

25420619,  
4 

(1) PMV Predicted Mean Vote

6 ±1.5
 

(2) 

(1) 
2015 

(2) 

17 35 (2011-2) 
pp.227-232 

(3) 

20 46 (2014-10) pp.1035-1040 

－ 88 －


