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2 16 9 1 48| -30| -20| 20 267 491| 104| -101| 30| (20)| (0)| (a0)| (20)| 40| o| o| o o 05| 1001 o| o o| of of of230}{w000]|550]| 640 540 | 450
2 17 14 16 65 -3.0 -15 0.0 1.15 297 0.18 -0.40 50 30 20 20 30 55 0 0 0 0 0 ol o 0 0 2 0 0| 470 [ 910 | 850 |1220 ({1420 | 620
2 18 20 17 75| -20| 00| 40 092| 218| 019| o81| 60| 30| 20| 20| 30| eo| o| o| o of o o: ol of 5| o| o o]330]|s20]e650]| 9501130 | 480
2 19 14 5 70 -1.0 1.0 50 1.69 324 0.39 1.82 58 30 10 10 30 60 0 8 5 1 0 OI 300 [ 660 | 460 | 560 | 790 | 350
2 20 12 1 65| 00| 20| 80 066| o088| o038| 217| s0| 30| o| of 30| sof 7| 15| 25| 25| 11| 2 40| 32| 40| 38| 1| wm| 700|580
2 21 9 1.0 55 -1.0 0.0 115 343 5.48 143 0.13 40 10 0 0 10 40 35 44 40 45 6 M O 3 4 5 0 5 ]2500 (2500
2 2 11 5 60| -35| -10| 25 036| o079| o007| o052| 45| 20| o| o 20| 50| o| o| o| o of s1 o o o of of oli300]1650
2 23 12 4 63 -2.0 0.0 20 1.00 1.63 0.16 114 50 20 0 0 20 50 0 0 0 0 0 3l 0o 10 10 5 0 2| 760 [ 820
2 24 12 3 60| -20| 20| 90 036| o048| o018| 271| s0| 20| o of 20| s0| 5| 20| 22| 25| o 25: 5| 6| 10 o| 13| 950 980
2 25 20 15 80| -40| -20 40 027| 043| 005 004| 68| 40[ o of 40| 70 of of 2| 4| o| 8; o] o o| o 0| 05901770
2 26 32 17 0| -30| 30| 30 023| o079| o001| 257| 78| 50| 10| 10| 30| 80| o| o| 3| 2| of oy 1300 [1300
2 27 20 3 80 -2.0 20 14.0 1.83 5.90 0.29 257 60 30 0 0 30 65 38 40 38 53 11 MI 2570 11960
2 28 18 1 75| -10| 25| 40 046| 119| o001| 253| 58| 30| o| of 30| eo| 48| 35| 48| 35| 10| M 3| 6| 7| 5| of 633903990
2 29 25 15 90| -40 10 30 254 432| 149| 122| 75| 50] 10| 0] 30| 8ol o] 1 o] 2] of 10! of 1 o] 1| ol olis001700
3 1 33 18 00| -80] 00| 50 162| 425| 033| 120| 85| 50| 10| 10| 50| 9| 0] o[ 1] O 0| 8y 0| L[ 5| 2| 0] 1[1520]1550
3 2 23 0 90 -4.0 40 40 0.30 0.72 0.00 255 75 40 0 0 30 80 0 3 7 12 0 10y 60 30 35 35 10 38| 550 [ 610
33 0 0 75| 25| 70| 120 081| 161| o018| 691| 60| 30| o| of 20| eo|] M M M M M M M M MM M M ™ M
3 4 0 0 70 -25 1.0 14.0 0.73 1.07 0.21 248 50 20 0 0 10 60 20 31 20 10 22 mI 3500 |3500
35
3 6 0 0 58 -3.0 40 15.0 0.08 0.27 0.00 4.86 38 0 0 0 0 40 M M M M M M: 55 53 33 29 25 32 |1430 (1280
37 0 0 52| -10| 30| 190 029| o072| o006| 432| 30| of o of of sof M wm wm M M M M M M M M Ms00|s100
3 8 5 9 68 0.0 0.0 3.0 0.63 210 0.10 1.37 40 10 10 10 10 40 35 34 26 30 50 521 3 6 10 10 6 10 |2000 {2000
39 30 37 00| -20| -10| 20 105| 211| o037| o040| 70| 30| 30| 30| 30| 70| 1| 10| 10| 9f 10| 201 of 1| o| of o 5250|1350
3 10 32 12 100 -4.0 0.0 0.0 0.75 1.86 0.02 0.50 78 35 35 35 35 80 0 1] 05 0 0| 051 0O 0 0 0 0 0] 760 [ 750
3 11 25 6 00| -20| 30| 40 154| 215| o087| 273| 75| 30| 20| 30| 30| 80| o| 10| 20| 20| of ol 31| 36| 38| 36| 28| 25 p(640)p(640)
3 12 5 0 75 20 40 11.0 0.33 1.09 0.07 372 50 10 0 0 10 50 M M M M M M: M M M M M M|6800 (7500
3 13 0 0 65| -20| 60| 160 132| 288| o12| e27| 40| of o o| of 40| 15| 20| 20| 20| 25| 41y M| 52| 55| 60| 53| 40 [1390 [1700
3 14 5 6 70 -1.0 3.0 7.0 1.46 241 0.12 2.86 40 5 5 5 5 50 10 15 10 10 25 35) 23 20 30 30 12 12 |1220 (1400
3 15 5 3 68] -10| 20| 80 022| 065| 004 329| 40| 2| 2| 2| 2| 40| 10| 21| 18| 23| 25| 301 55| 45 23| 32| 321000 |1250




12

40

20

-20

)

(

40

30

20

10

-10

)

(

no.2
- no.3

- nod |

- nob

()
()
()

3/5

i ()
nol - nod
- no.2 - nob
L no.3 no.6

A0
RS
3/5 |
A
RN

200

150 ~

100

day)

ka/(

max
20

15



(hep

)/

no.3

=~

40

30

20

10

(hep

)/

-10

max
15
10

no.2

P VA

40

30

20

10

(hep

40

30

20

10

-10

(hep

)/

,50
502 02w o
T T e —
o ——
R
f= —

R

=~

40

30

20

10

(Kep

)/

-10

no.5

P VA

40

30

20

10

(hep

P VA

40

30

20

10

-10



SSW

SSW SSW



13 1 3

() ()« ) () ()
9 AM1PM1 AM2:PM2/AM3:PM3/AM4iPM4|AMS5IPM5 [AM6:P.M6
il M
12 M
13 2 29 35 M
1 4 28 62 3.0 -30 -30 25 26 36 27 16 19 47 40
15 10 62 20 20 -20 5 2 0 5 il il 50
1 6 5 62 2.0 0.0 -20 6 3 1 5 1 1 52 42
17 5 68 10 0.0 -10 12 3 0 3 0 0 54 45
18 4 62 8.0 10 0.0 55 45 43 50 15 46 15 0 48
19 0 60 110 110 -4.0 28 29 22 20 30 30 26 30 5 15 8 15 49 36
1 0 50 12.0 5.0 20 53 55 55 M 16 15 40 30
1 0 50 8.0 8.0 -4.0 23 20 24 21 6 46 6 40 25
1 16 60 12.0 -2.0 -2.0 42 3 50 2 1 2 35 0 41 2 46 30
1 50 100 0.0 -2.0 -3.0 0 10 0 3 0 0 0 1 0 0 0 0 85 80
1 30 120 4.0 -3.0 -4.0 0 0 0 0 0 0 0 0 0 0 0 0 92
1 33 130 2.0 -3.0 -5.0 0 0 0 0 0 0 0 0 0 0 0 0 90 100
1 20 138 -2.0 -2.0 -4.0 0 0 0 0 0 0 0 0 0 0 0 0 90 102
1 50 170 =10 =20 -40 0 0 0 0 0 0 0 0 0 0 0 0 120 130
1 7 155 0.0 -1.0 -3.0 0 0 0 0 0 0 0 0 0 0 0 0 100 120
1 27 167 10 -20 -40 0 0 0 0 0 0 0 0 0 0 0 0 117 123
1 0 157 6.0 4.0 -5.0 0 0 0 0 0 0 0 0 0 0 0 0 100 110
1 0 135 8.0 30 =10 33 30 33 25 10 19 22 21 5) 10 1 0 100 98
1 17 130 5.0 10 -1.0 18 10 11 8 7 1 34 5 9 9 0 5 90 100
1 8 125.0 4.0 00 =10 13 6 7 2 0 1 5 1 4 0 14 10 100 109
1 10 120 20 0.0 -4.0 1 9 0 1 0 0 0 1 0 0 1 2 98 100
1 0 116 70 -20 -6.0 5) 1 0 1 0 0 1 0 0 1 3 1 84 86
1 0 110 9.0 20 -2.0 15 22 5 7 5 7 7 11 0 2 7 5 77 80
1 2 108 4.0 00 =il 16 5 5 8 5 8 {15 78
1 0 100 4.0 3.0 0.0 46 43 M 42 45 44 75 74
1 5 98 10 10 00 10 5 6 6 M 6 &) 1) 74
1 30 120 7.0 00 -1.0 5 10 1 10 1 3 2 6 1 10 5 12 100 102
1 10 117 6.0 20 -20 35 0 18 5 13 4 23 11 19 21 25 27 90 95
2 0 100 10.0 10 -3.0 10 50 3 27 10 12 9 43 5 21 10 26 7 76
2 13 110 50 -20 -30 2 1 0 0 42 0 55 2 85 88
2 20 120 3.0 10 -3.0 0 3 0 0 0 0 0 1 0 1 1 1 85 95
2 10 120 4.0 -10 -30 0 3 0 2 0 0 0 0 0 0 0 1 90 96
2 0 117 50 4.0 -8.0 1 20 0 25 1 7 0 15 0 10 1 55 85 89
2 0 110 17.0 00 -40 11 3 10 1 15 3 &) 1 11 1 11 4 80 78
2 0 108 4.0 4.0 -1.0 9 6 5 2 10 1 9 7 1 10 8 6 75 72
2 10 120 50 00 -10 10 5 5 2 8 0 10 i 12 5 7 i 80 86
2 15 130 30 30 -7.0 0 3 0 3 0 1 0 1 4 1 0 10 100 102
2 5 121 8.0 30 00 47 60 30 15 30 25 40 20 22 32 37 87 89
2 10 130 30 00 -2.0 9 17 1 14 7 2 4 7 15 5 5 10 95 100
2 5 130 30 -20 -40 i 0 i 0 2 0 i 0 5 0 5 0 90 98
2 14 140 2.0 0.0 -30 0 0 0 0 0 0 0 0 0 0 0 2 102 110
2 2 130 4.0 00 -50 i 0 0 i 0 0 0 0 0 i 0 15 94 98
2 17 148 10.0 -10 -5.0 0 0 0 0 0 0 0 0 0 0 1 0 105 110
2 2 142 4.0 20 -50 0 5 0 5 0 i 0 0 0 0 0 8 100 106
2 2 138 4.0 0.0 -4.0 0 5 0 5 0 0 0 0 0 1 0 1 104
2 0 132 7.0 5.0 -10 7 36 5 40 1 32 5 40 1 20 93 96
2 0 120 7.0 4.0 10 50 50 51 50 M 34 34 80 87
2 0 110 5.0 10 -10 30 20 20 15 47 8 25 15 10 14 15 17 80
2 0 110.0 6.0 20 -6.0 10 10 14 9 3 6 80 80
2 0 107 20.0 8.0 20 M 68 70
2 0 105 15.0 9.0 -2.0 41 42 22 54 23 60 60
2 5 100 210 10 0.0 20 20 20 14 60 10 55 11 55 58
2 10 110 20 10 0.0 25 3 25 5 30 5 27 4 10 6 15 8 62 70
2 5 110 50 10 -40 0 0 0 2 0 1 0 0 0 6 2 10 60 74
2 0 107 9.0 5.0 0.0 2 55 5 1 34 1 1 47 7 60 57 58
2 0 103 19.0 10.0 =10 35 54 33 53 15 35 21 35 28 43 53 50
3 0 98 8.0 4.0 10 35 30 24 41 60 16 60 20 48 48
3 5 100 70 20 00 42 40 53 52
3 0 95 6.0 5.0 0.0 51 43 17 M 26 40 50 50
3 0 95 13.0 30 00 17 14 21 25 7 8 48 40
3 7 100 5.0 10 0.0 30 50 29 30 31 30 36 12 8 13 5 53 45
3 0 100 4.0 4.0 00 M 57 53 40
3 0 95 6.0 4.0 20 50 40 48 50 M 15 20 48 30
3 2 97 50 00 =il 4 2 2 1 5) 1 6 3 1 0 1 0 50 28
3 16 110 3.0 0.0 -4.0 0 10 0 5 0 1 0 1 0 0 0 0 60 46
3 16 110 50 20 -30 2 10 7 7 8 2 0 5 0 0 0 1 72 50
3 14 118 6.0 0.0 -3.0 5 10 5 6 0 1 5 1 0 2 0 2 88 55
3 3 110 8.0 30 520 10 43 10 1 2 58 1 50 5 55 80 40
3 13 115 15.0 0.0 -4.0 33 27 30 27 25 15 18 10 5 15 11 20 95 40
3 0 103 8.0 4.0 -30 21 14 8 8 4 10 78 24
3 0 95 17.0 7.0 0.0 M 36 45 63 10
3 0 93 8.0 50 00 20 45 17 31 31 34 58 7 5 7 13 50
3 0 85 14.0 6.0 -5.0 15 48 10 25 18 12 20 45 0 1 4 48
3 7 14.0 4.0 20 45 55 22 30 7 34 7 37
3 60 12.0 12.0 4.0 15 5 34
3 50 19.0 12.0 1.0 60 10
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9 AM1:PM1/AM2:PM2 AM3:PM3/AM4:PM4|AMS5PM5

11

12

13 20 40 -3.0 -1.0 20 95 1 0 4 0 1 0 0 0 0 0 30 25
1 4 8 45 -1.0 10 3.0 93 0 1 0 30 0 40 05 30 0 5 20 21
15 1 40 00 20 3.0 88 M 33 M 34 M 32 M 33 60 2 10 20
16 5 38 0.0 2.0 3.0 89 9 25 12 28 11 39 7 34 16 10 17
17 05 30 -3.0 10 4.0 e 20 32 26 29 22 24 16 22 8 15 10 10
18 0.5 30 0.0 1.0 110 93 M 59 M M M M M M M 37 4 10
19 5 38 00 10 4.0 83 Mi 44 50 50 Mi 45| (50) 30 30 4 10
1 10 0 33 10 10 2.0 94 M M M M M M M M M M 2 3
111 0 28 00 3.0 50 90 M 60 M 55 M 54 M 50 M M 0 1
1 12 0 255 2.0 7.0 7.0 72 5 2 1 4 1 3 05 4 7 6 0 0
1 13 0 20 -1.0 10 9.0 92 0 0 03 0 03 0 0 0 03 0 0 0
1 14 0 16 10 6.0 10.0 78 0 0 0 0 0 0 0 0 0 0 0 0
1 15 0 16 -2.0 20 20.0 88 0 18 0 20 0 20 0 20 0 23 0 0
1 16 0 8 2.0 45 9.0 96 M M M M M M M M M M 0 0
1 17 0 7 10 20 50 95 20 6 24 7 7 20 5 25 7 0 0
1 18 2 8 0.0 0.0 2.0 95 15 30 22 43 22 43 13 31 12 33 1 1
119 05 9 -1.0 15 50 87 12 11 10 1 10 1 11 10 11 15 0 0
1 20 0 7 -5.5 6.0 110 72 5 0 0 0 0 0 5 0 1 1 0 0
121 0 7 10 6.0 19.0 81 0 60 0 M 0 M 0 M 0 M 0 0
1 22 0 0 2.0 3.0 8.0 92 M 10 M 10 M 10 M 10 M 10 0 0
1 23 03 03 00 4.0 8.0 78 2 2 4 1 3 1 3 1 8 2 0 0
1 24 20 20 0.0 0.0 10.0 97 25 11 33 30 36 30 25 19 15 10 20 20
1 25 13 32 00 00 20 95 35 5 53 15 45 15 32 11 15 7 30 30
1 26 3 30 -1.0 6.5 9.0 7 10 8 20 16 19 16 12 10 7 11 22 25
127 0 24 00 3.0 8.0 89 M M M M M M M M M M 15 15
1 28 0 19 2.0 25 45 7 M 20 M 1 M 1 M 8 M 22 0 2
1 29 20 38 00 00 50 96 8 1 10 5 9 5 6 4 1 1 18 18
1 30 10 40 -1.0 2.0 3.0 89 1 12 1 35 1 35 1 25 05 11 18 18
1 31 8 49 -1.0 10 7.0 93 30 45 50 38 15 16 16
2 1 8 40 -1.0 10 10.0 86 17 34 46 34 18 22 25
2 2 37 00 8.0 9.0 79 7 M 20 M 17 M 9 M 13 M 17 18
2 3 37 10 3.0 11.0 99 M 38 M 27 48 21 50 27 M 56 10 10
2 4 26 10 20 11.0 94 21 27 9 10 5 2 6 8 14 27 3 3
2 5 22 -2.0 10 20.0 92 0 7 0 1 0 0 0 1 0 2 0 0
2 6 19 10 6.0 11.0 86 12 11 1 4 0 2 05 3 05 5 0 0
2 7 16 0.0 2.5 13.0 95 25 35 0 49 0 45 0 50 0 55 0 0
2 8 11 20 8.0 15.0 68 51 0 40 0 36 0 4 0 41 0 0 0
2 9 10 20 0.0 10 14.0 98 35 7 41 5 39 5 36 8 37 05 10 10
2 10 15 28 -3.0 -1.0 20 97 0 0 0 0 0 0 0 0 0 0 18 18
2 11 20 43 -4.0 -15 4.0 100 0 05 0 05 0 5 0 2 0 1 30 30
2 12 14 48 -2.0 00 50 95 0 0 0 0 0 0 0 0 0 0 35 35
2 13 3 42 -2.0 25 2.5 83 0 0 0 3 0 5 0 0 0 6 35 35
2 14 1 40 -4.0 -1.0 4.0 100 0 0 2 05 5 3 0 4 0 3 27 27
2 15 9 44 -1.0 10 4.0 94 0 0 1 2 5 5 1 5 05 05 30 30
2 16 12 53 -1.0 15 3.0 68 0 20 5 40 6 40 5 34 03 25 38 40
2 17 0 43 -3.0 4.0 6.5 84 0 60 6 M 4 M 2 M 0 30 23 25
2 18 0 37 00 10 14.0 95 M 43 M 35 M 32 M 34 M 22 10 17
2 19 0.5 42 -2.0 -1.0 2.0 100 1 0 1 0 0 0 10 10 13
2 20 1 42 -1.0 30 3.0 94 41 M 59 M 56 M M M{ 45 M 10 13
2 21 0.0 30 3.0 8.0 8.0 80 M 47 M 22 17 2 30 5 M 45 0-5
2 22 0 24 3.0 45 19.0 99 29 31 38 26 36 25 35 25 40 28 0 0
2 23 0 15 2.0 2.0 6.0 94 44 41 39 40 41 0 0
2 24 0 10 -1.0 10 12.0 80 7 0 1 02 01 01 0 0
2 25 0 8 -3.0 5.0 5.0 60 0 0 0 0 0 0 0 0 0 0 0 0
2 26 0 7 -2.0 10 16.0 71 0 0 0 0 0 0 0 0 0 0 0 0
2 27 0 4 10 7.0 12.0 80 0 0 0 0 0 0 0 0 0 0 0 0
2 28 0 1 2.0 4.5 12.0 96 10 10 10 10 10 10 10 10 4 10 0 0
3 1 0 0 3.0 55 7.0 96 5 05 5 03 5 02 5 02 5 0 0 0
3 2 0 0 00 4.0 13.0 93 0 20 0 24 0 24 0 24 0 32 0 0
3 3 5 5 -2.0 10 12.0 76 15 20 19 22 16 22 10 20 1 20 3 5
3 4 0 1 -3.0 30 10.0 44 55 0 1 0 1 0 1 0 12 0 0 0
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6 3
() 9 16
Ne [ Ne | Ne3 | Ne | MNe | Ne3|JNe | Ne kg/

3 5 71 S | 084 129 028 6.21 - - - - - -l 78

3 7 9] S [ 025 04| 012 867 - - - - - -l 91

3 5( 11] S [ 039 059 0.18[ 6.93 - - - - - -l 93

0 2 6] S [ 007 017 0.03| 4.68 - - - - - -l 9

05 5( 11] SE | 072 098 0.32 583 - - - - - -l 70

4 a4 -2 6 71 N [ 041 066 027 412 4 4 1| 45| 48 95

-4 4 14] N | 043] 045]| 0.38] 1.24 0 0 ol 05 025 4 -
3 31 -3 -1 18] WN | 213] 3.33] 1.21] 0.79 M M M 0 0 0] 84 09
4 5] -2 1 1] SE | 181| 215| 1.09| 234 0 0 0] 45 15] 90 15
0 25] -6 3 6] WN 05 056 045 0.04 4 3 4 14 10| 11} 75 0
3 4 -5 -05 9] N [ 184 246 131 12 M M M 0 0 o] 87 44
2.5 8] -2 15 2INNW|[ 017 031 007 36 0 0 0] 25 24| 12] 92 1.15
0 2] -2 35 13} N [ 047 051 043 3 0 0 0] 33 36| 46] 85 0
4 8] -2 -1 5] NW [ 532 638 446 036] 14 16| 26 0 0 0] 76 415
13 241 -2 -2 05 028 081 006( 0.11 0 0 0 0 0 0] 93 515
17 9] -2 -2 0 05 1.06( 021 0.69 0 0 0 0 0 0] 9% 46
15 37y -7 -25 1] WN | 0.38| 042| 034| -15 0 0 0 5 4 2] 92 0.45
0 30] -3 O 10] WN | 059]| 0.62] 0.54] 0.87 0 0 0] 45| 36 5] 87 0
0 241 -1 2 12 045( 065 019 375 32 32| 13 M M M] 96 11
0 15 1 25 5] S 11] 341| 0.09| 465 M M Ml 41| 35/ 35] 93 2.26
0 10 0 5 9] WN [ 039 055 023| 439] 16| 13| 19] 14 9 14] 86 0.4
15 23] -15 Of 19] S | 105 331 0.12] 0.83] 55| 53] 45 8 3[ 05] 83 46
6 31 -3 0 6] W [ 235 675 067 0.04 0 0 0] 05 1 1 93 37
40 67] -1 0 3] ESE [ 064 132 012 089 5 9 5] 19 195 6] 73 8
30 80] -1 1] 10 S | 041 098 001 1.64 9 11f 11 9 175 5] 9% 9.36
20 82] -2 0 85] sSW | 057] 216] 0.03 1 1 4 05 1 05] 96 38
30 100] -15 1 2] S | 019 047 001 16] 05 1] 05 9 11 1 97 6
22 100] -2 0 3] S [ 065 232 005 067 0 0 0 M| 54| 13] 100 97 42
0 85] -1 1 7] SE [ 159 3.37( 0.34] 201 M M M M M| 24] 100( 96 355
0 63] -1 3 71 S | 075| 147 01] 428] 25| 25 7 M M 17] 98 94 02
0 58 0 1 5] W | 0.88] 1.53] 0.32] 2.94 M M| 38] 40 44 20] 94| 89 1.45
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Noe [ Ne | Ne3 | Ne | MNe | Ne3|JNe [ Ne kg/

0 50 0 25 5] S [ 103 211 006 3.79] 35| 42| 22 M M| 50] 89 83 0.2
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Research Regarding the Development of a Ventilation Snow Melt Construction Method in Weat Snow Area—
— When series fluctuation of the snow and snow melt on the snow shelter that inclined 45 ©  that cover a hedge —
*1
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Research Regarding the Development of the Ventilation Snow Melt Construction Method in Weat Snow Area—
— Clarification of the blockade process of the ventilation associated with heavy snowfall —
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Research Regarding the Development of the Ventilation Melting Snow Construction Method Roof for the Wet Snow Heavy Snowfall Area

— The Area of Materialization Possibility in the Hokuriku 4 Prefecture —
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Research Regarding A Ventilation Melting Snow Construction Method

Clarification of the process that reaches from a snowfall to melting snow water flowing
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Study on regional distribution of natural energy for snow-melting based on heat balance model
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Research Regarding a Ventilation Melting Snow Construction Method

Clarification of the melting snow water comes out process by expand-metal
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Research Regarding a Ventilation Melting Snow Construction Method

Outline of the Ventilation Melting Snow Construction Method by Expand-Metal
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Research Regarding the Ventilation Melting Snow Construction Method Examination of the Case Regarding Roof Design
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Experiments of Melting Snow Effect on a Double Style 45° Slope Roof
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Research Regarding the Ventilation Melting Snow
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ABSTRACT

The Hokuriku district is heaviest snowfall area in the
world. Disposition of snow on the roof have been an
important social problem. So, Daisuke Fukazawa has
proposed the Ventilation Melting Snow Construction
Method for 2001. Consequently, he made the Ventilation
Melting Snow Construction Method on a Double Style
45° Slope Roof in 2003.

In this paper the outline of this construction and the
analyses were illustrated and the effects of these
constructions were cleared. Then, mechanisms and
causes of melting snow and suitable materials were
cleared by these analyses. Hereafter, there is the
necessity of these constructions can be adapted to other

district and quality.

Keywords: the Ventilation Melting Snow Construction

Method, use of nature energy

o

ood plate Wood plate

Iron plate

Iron plate

2001
2001 30° 45° 60°
(1
60° 45° 30°
12002 45°
4
( 2
2
2003
45°
(Typel) (Type2)
( 3)5 6
2003 45°

Figl 2001 The ventilation melting Fig2 2002 The ventilation melting Fig3 2003 The ventilation melting snow

snow construction method

snow construction method

construction method



2.1
45°
2003 1 2 3
(Typel)
(Type2)
Typel Type2 4 5
2.2
6 7 8 9
9 16 Fig4 Construction of Typel Figs Construction of Type2
200[m]
8
2.3
10 1.72[ ]
-6.4[ 1 16.8[ ]
1.75[kW/ ] Figé Pyranometer Fig7 Pyr- Fig8 Plu- Fig9 The-
31[ ] (all-weather) anometer viometer rmocouple
3.
3.1 1. Confirmation of quantities of snowfall on the
roof by pictures and videos
2. Results minus quantities of rainfall
60[0] 3. Correct results
4. Comparison and examination of quantities of
1 snowfall on the roof
Figll How to correct
25 Amount of water (__day)
9:00 (night — Typel=2.87
3.2 12 9 16 20 (nig 'Rypel '_/ -—Ty):)%ez:343
9 16 9 15 . '
10
16 9 16 5
0 25
Typel :2.87[ /(  day)] ig
:4.89[ /( day)] Type2 :3.43[ /( day)] 10
:4.46[ /( day)] / L g
Typel 16.32[ /( day)] Type2  20.69[ /( 1/5 1/15 1/25 2/4 2/14
day)] Figl2 Amount of water (melting snow)
20 40
— Outside temperature %\ —_
.10 30 © <
5 S
= - =%
€0 20 §
g
8-10 32
c
D
-20

1/5 1/15 1/25 2/4 2/14
Figl0 Natural surroundings



day)]

78 I

Type2

Typel

15

4

3

13

3.3

Type2

Typel

Typel

Typel

14

15[ 1]

50[ ]

14

2

2003

300[

o[ / ]

]

/

2003

2002

2001

[(Rep ) ]
_J9)em JO junowy
o o
< N o

2/14

2/4

1/25

1715

Outside temperature

20

1/5
Figl3 Relation between outside temperature(max, average, min), Insolation and amount of water(melting snow)

[Te)
—
[ /mJuoisejosu
[ Teamesadwa]

10

n o . o
1 —
_

[(Kep ) 1]
J19]Jem JO junowy

snowfall
/

Outside temperature

M\MM el

Mw Ml

s

o

-
s
JJW

[(Kep ) T

[

Jeamesadwa |

2/14

2/4

1725

1715

1/5

Relation between wave of outside temperature, snowfall and amount of water(melting snow)

Fig14

[ liewmous yo yidsg
o o o

30

Total of snowfall

300

E%z )/ Hm@_m\s

1715 1725 2/4 2/14

1/5
Figl5 comparison of snow weight



3.5 16

1 1]
14 B[] 6]
1.72[ ]
60 Typel 241 /( day)]
Type2 2.92[ /( day)] 17
0.2[kW/ ]
19
1.75[kW/ ] 50 Typel
5.22[ /( day)] Type2
16 17
18
4.
2003
1
Typel Type2 7.8 I
day)] 2
3) 15[ 1]
4
5 Typel Type2
6
50[ 1] 7
300[ / 1]
Q[ / 1] 8
4[m]
12[ /I(  day)]

@ Typel(night) a
O Type2(night) =0.89 x +0.89
15 y=o '
< Type1(day) ° R? = 0.57.%
. B Type1(day) g vy=100x+213 ==
- =
g =10 ’<> RP=071_%2"y=080x+154 z
) y=117x 2‘6105 ) S,
z3 . R?=0.57 =
S} 5 R? = 0.60 %)
— c
C o~ ]
] =
2 5
E— 0 20 ¢
.5 10
0 n W W W ] n wl o al o

-4 0 4 8 12
Temperature[ ]

Figlé Frequency and correlation(Relation between
outside temperature and amount of water)

20 5
=11.71x+2.22
15 y - .
& R=033
3 y=3.42x-0.77
L= y=20.77x +0.72 A, =
© > 5 -‘g
=8 R?=0.45 g
— © g
o ! g
c_ S@g °9 T .2t S
g =
2 5
E - 20 1
10
0

Insolasion[kW/ ]

Figl7 Frequency and correlation(Relation between
insolation and amount of water)

20
= 4 @ Typel(night)
o & O Type2(night)
15 0? ° I:||:| 3 <© Typel(day)
5 ; u] B Type2(day) —
£ =10 g
=5 h=)
Z 5
2 5 &
[ —
3 =3
()
§: — 0 20 1

25 50 75
Depth of snowfall[ ]

Figl8 Frequency and correlation(Relation between
depth of snowfall and amount of water)

1 -

1 pp35-38
2 - -

2
pp29-34
3 - -
18 4 pp73-74

4 - -

3 pp19-22
5 - - 0° 30° 45°



15

15 1
3
15—16 10.5—6.5 kg/( day)
1 0 420 kg/ ( 140cm)
4m
3.75m 300kg/ 1m 60
3.75 7.5m ]| 300 600kg/ 1 2m 60 89 210kg/
7.5 11.25m ] 600 900kg/ 2 3m 90 119 420ka/
11.25 15.0mJ900 1200kg/ 3 4m (120 149 |630kg/
15.0m 1200kg/ 4m 150
1)
2) 0.8kg/( cm)
3)
1 0 1 4
4,132

(73.6 ) 1,326 (72.7 )



20°

1 2m
210 kg/ 2 3m 420 kg/ 3 4m 630 kg/

21



20°

80 cal/g

10

1/3

20

2/3

40

150



12

14

15

12

16

FRP

13 8

54(1979)

11 12





