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Improvement of Multi-layer Heat Balance Model of Snow on Roofs for the Predicting
and Evaluating Roof Snow

Abe, Yuhei
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In this study, we conducted snowmelt experiments, and we clarified occurrence and
transport of snowmelt water in the snow. Moreover, we conducted a survey of roof snow on an actual
building with a pitched roof, and we obtained basic data necessary for developing a numerical model.
Considering water transport in the snow, we developed a numerical model that can predict roof snow on a
pitched roof, and we clarified the validity of it.




€Y

@

®

Q)

€Y

1
1.8mx 0.9mx 0.45m

20cm 103kg
307kg/m?

6 1 2
3 4
41
1
1
12
10
2 1
20
1
1.2 kg/h
2
1

_35
£30 Z
25 Z

—1 —_2 -3 —4
1
14
1.2
<
L\"‘;’08
04 /]
02 I
0 QoL L L1 1L
0 3 6 9 12 15 18 21 24 27 30 33 36 39
[h]
-1 -2 -3 =l



1
300mmx 300mmx 300mm 100mm
0.040 W/mK
60
3 2cm
28cm 15cm 15cm
30cm
2cm
-10
3 5
144
3 1
5
3
84
3 0.38kg/ 5 0.57
kg/ 3 0.37 kg/ 5
0.63 kg/ 3 0.43 kg/
5 0.70 kg/
4
0
24
4
3.27kg/( day)
3.66 kg/( day)
4.05 kg/( day)

1
3 5
144
12.5kg
2cm 1.8kg
28cm 10.7kg 426kg/m’
11.9kg

15cm 6.3kg 465kg/m®
15cm 5.7kg 420kg/m®

11.3kg
30cm 11.3kg 418kg/m’

0.15

[kg/h]

0.05 |

0.15

[kg/n]

0.05 |

tkg/ 1
&

01

12 24 36 48 60 72 84 96 108 120 132 144
(]

— ( ) — ) — )

01

12 24 36 48 60 72 84 96 108 120 132 144
[

-+ ) —C + ) — ()

3
A
y=4.05x X
R?=0.80 //
R
S <
e
= y =3.66x
e 2 _
// — o R?=0.80
ZZ y=3.27x
R?=0.86
1 2 3 4 5
[ day]
+ ) o | + ) & | )



@

3 2.5
14°
2014 2 24
40cm
+240cm
-1.1 1.4

2013 11 26

71cm
5
+ Ocm
60cm 57cm
+ Ocm
134kg/
136kg/
181kg/ 0.75
6
0 10 40cm -4 -3
40cm
7
300kg/m?
100
200kg/m? 200 300kg/m?
©)
8
1 2
3 4

6

Shimizu 1970
van Genuchten

3
80 250
70 X =
— 1 200 £
B 60 I g,
50 4 150
40 |
30 4 100
2 L
0 1 50
10 |
0 0
£ £E E E E E E E E E E E E
O o O O o O O %3 O O %3 O O
O O O O O ©O O O O O O © o
S O W N 0 & H & 600 N O O «
o~ o~ i i '’ ' + + - - o~ o
b v + o+ o+ o+
L J L j
5
70 70
_60 -
€
s

©-+0cm  +-40cm -0--80cm ---120cm  -o-+0cm -~+40cm --+80cm

-4--160cm -®--200cm -#--240cm -e-+120cm -++160cm -#+200cm

o n . .
[ 100 200 300 400 0 100 200 300 400

[kg/m?3] [kg/m?]
©-+0cm  +-40cm -0--80cm ---120cm  -o-+0cm -~+40cm --+80cm
-4--160cm -®--200cm -e--240cm -e-+120cm -++160cm -#+200cm

7



*

100

80

[em]

60

40

20 |

O 1 1 L L L
11/13 12/8 1/2 1/27 2/21 3/17

—_— o
9
2
2015 2015.9.16
6
2014 2014.9.21

http://ww_hro.or.jp/list/building/rese
arch/nrb/index.html

o
ABE, YUHEI

@

®

70614147



