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Experimental Examination of Utility of Snow Melting

Method Using Hot Water Left After Bath

By
Hideomi Nakamura

Shinjo Branch, National Research Center for Disaster Prevention
No. 1400, Takadan, Tokamachi, Shinjo-shi, Y amagata-ken 996, Japan

Abstract

Under the notion of making use of disused hot water left after taking bath to
melt snow cover on the ground around a house, an examination through an
experimental method was done to get the values of snow melting capacity and
efficiency of hot water of 42°C (about 0,18m® in volume) simulating actual bath
water,

In order to carry out the snow melting test, four concrete test slabs, 3 by 3m
in size, 13cm thick, were constructed on the ground of this Branch. Hot water
heated by a boiler was supplied to three slabs and the rest one was used as a
standerd to estimate the amount of artificial snowmelt on other three slabs.

The hot water was supplied in the following ways:

1. hot water pipe method: the hot water is supplied into a vinyl chloride resin
pipe of 7.8cm in diameter which is embedded in the ground 4cm deep from the
surface.

2. sprinkling method: the hot water is directly sprinkled to the snow cover on
the test slab.

3. reservoir methed: in this case, the test slab equips a bank of 5cm in height
on the edge, so it seems like a shallow pool and hot water is poured into the
“shallow pool”.

The supply of the hot water was done every night as a rule during the period
from December 14, 1974 to March 10, 1975, and the depths of snow cover on the

test slabs were measured every day and sometimes the weights of snow cover on
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each slab were measured by a snow sampler.
The results obtained were summarized as follows :

1. The depths of snow cover on the three test slabs to which the hot water
was supplied were nearly equal to each other.

2. At the end of this experiment (March 10), these snow depths were less
than 10cm, while the natural snow depth was still %5cm on the slab for control
experiment.

3. The snow melting efficiency (the ratio of the quantity ol heat actually uscd
for thawing to the quantity of heat artificially supplied for thawing) of the hot
water pipe method, the sprinkling method and the reservoir mcthod was 0.56,

0.50 and 0,46, respectively.
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Table 1 Measured weights of snow cover
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grem Y grem™? grem™ grem™?

19744712 H14H 2.50 0.00 | 0.00 0.00
" j% ﬁm]f‘ﬁ‘!a— L"f_;ﬂ 9 (0.07grem ™) &4y
| —1 <l K]_ 11 - grem™
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197541716 H 9.96 0.26 0.21 0.46
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| | ARy Ay =~ B § 0

-235—



[F] 37 58 %

Rl v 20—k

1235 198043 1

W20
BE 4 Skt sy
Photo 4 Views of the four test slabs in the sequence of date

~—236—



WP RS X B I A F AT & LT AR R — A

Thd
BT~ R B = GBI — O%) x AR = A0 > e
tofd L, BBmiicounwTil, Bo—fmh sz ek T, s nici= sy
—O—F B Fbh bl LTl b0 T, BE~OEHHETYNC I - GHR L.
BE~ORGHE= l(?ﬁﬁi%iﬁﬂ;ﬁzfow%’?%ﬁ% AL — 0 % i 5
X X [h#

ok, MEIERTEL LD THD,

HHE L TORMEHEOAE (LT TTH LMD X v, ¥, #—HmlcofES
MEF —_~FHURETOBRSHELOEAH O E bR T EIKNG6D X 5iticd, M52 Xs
b BT~ URETORMEREISER CECHER L, EBETHO 3 J1I0H KL, wITh
H1l0em bl FTHLO0H L, F—RETOMERELE L Bemd 55 2 L2005, 10,
HmOBSRAIHTHINT A (GolkxiE1 A9R~1 J130) ik, fio—=208%
ETHBTENRARCENL, —R, BB L2@MBOREA I 5 iCde b8, OO
AH %25 ESINMLTCwH0C, RIED@MEMELTHBEZ 2 MEe s bhndh, M5, §
6bii g, B ~FEMNRmNCcORETE HLBEL R4 S5k, A0 L Td
AN, BHERADIGEE (ol 212 A240 0B E T AL H~ 9 H) =i, F—iRi ko
Lo RER R X 2HIML FoRERM Rl CAH P EL D 2 Lavbh b,

J ———e i
150 —————
7 — e BT J &
S e K | A ..\"
] A UW BT il ,l i f’ \;
oS )N
| { Nt Ty
it 1
- 100 - a '
o / \ ."-"\.-\_ T
em) 1 ‘ N .\"/ \I'

20 i 10 20 | 10 20 | 10
Dec.1974 Jan. 1975 Feb. Mar.

B 5 #MinEcoisiEo 08T

Fig. 5 Daily variations of snow depth on four test slabs

* FIERCFIHTE A8 2L F — T, FOE, FOMNBIRILAE 0CIZHHIT D ¥ T Ei.%?‘éiﬁ
H A ThD,

— 237 —



(7B JE PR T+ 2 —piIEiRE 235 19804E3 B

150
——————— (RN
————— — gali -
—_— E P iy
100
Ju
Cem?
50 A
O T T T T T T T T T
20 1 10 20 I 10 20 | 10
Dec.1974 Jan.1975 Feb. Mar,
B 6 B—HEOMBWES ~FHEBmOBEE L o XIH0 HEL
Fig. 6 Differences of snow depth between standard slab (to which no hot
water was supplied) and three other slabs
4. £ B

KB HICABRBH TIT /e > 7 6 MOBE RREOMEN &, BT X AT R
RKOTHD, WE, RCAEGOAMOREBE (AR T, &% URAOT LM
BRI, BEOEEHE 80cal gr! ETHLRDI HIcEbIRS,

’?:8034“ (1)

fEl, Mok 2 OIS Ulzy AARIRinEciERT 5 (grem ), Qi = ol
P S RS O B (calem™) T %,

WEAFD Mo 3RO LS LTHROBRD, Thbb, ¥RtdTaMowA L KHic
BD, F-RAOTORTEELTNERW., Wo, ARKCORSTREEFRFERW,,
Wi (BT Lgr em™) 2423 &,

Wo=Wi+S5-M, (2)
Wi/=Wi+S—M.— M, (3)

ST SRIOHHPORERE (grem?), M, 13z o WiRdo HARBE R (gr cm-2)C
H5,

@A @RCRALEMT 2 2Rk EBND,

Ma= (W' — Wo)— (W' — W) (4)

(DB L OO THRILKO X SickbEn s,

— 238 —



B DBSIBEC L A ELCAE A A E LTS s — b

£ 2 HBEENORE)R
Table 2 Snow melting efficiency of each method

T ® OB B WA TR B A R B A &
it ] e - (A=) (=&l ID | (f‘fﬂlh’%m)
1974412 H14H ~ 12H180 | 0.44 } 0.36 ' 0.33
12918H ~ 12H248 | 0.59 , 0.50 0.33
12H24H~1975% 1 H 6 H 0.26 ‘ 0.25 0.29
1H6H~ 1 Ha26H 0.87 0.58 0.64
1 A26H ~ 3 H10H 0.51 0.59 0.47
‘ 0.50 | 0.46

19741214 A ~1975%F 3 H10H 0.56
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Appendix Measured snow depth and supplied quantity of heat

Bonl K omE em gH| LR R S e L
Pt 1 l e . y— {I}Ta;; E‘Z ('ﬁi) —--;ﬂ-:n.i_
Bl H R _ ‘% — B B8 = OO \sE |E= 7 m
- B e | BA WO M oni | B (°C) W i | % i \
1974412145 | 09:00 15.0 | 0‘ 0 0 381 22.4 632 72.0 7;4
15 10:00 : 19.0| 6.0 6.0 6.0 39.7 23.5 . 65.8  75.0| 78.5
16 09:30 | 22.0| 2.5 ‘ 2.0 6.0 41.3| 24.8 \ 68.1 | 78.0 81.7
17 09:40 | 26.0| 1.5| 3.0 6.0 42.0(25.3) 69.3| 79.3 83.]
18 09:00 | 25.0| 25| 4.0 4.5 41.4 (25.0) 68.2| 78.2 ‘ 81.9
19 08:55 23.0I 0.5| 1.0 5.0| 42.7 (25.7) 70.4| 80.7 | 84.5
20 08:50  41.0 | 12.0| 15.0 | 17.5 | 42.7 (25.7) 70.4| 80.7 | 84.5
921 09:00  45.0 10.0 | 18.0 | 12.0  39.3 (23.9) 64.7 | 74.2| 77.7
22 01:00 41.5 3.8 12.0| 9.5| 40.5 (24.5) 66.7 76.5| 80.1
23 08:50 | 37.5 2.0 5.0 7.0| 41.1|(24.8) 67.8| 77.6| 81.3
24 08:50 | 34.5 1.0 20! 6.5| 41.1| 23.5 687 77.6| 81.3
25 08:45 | 30.0 0.5 3.5 40.0| 40.1 24.5 65.9 75.7| 79.3
26 09:00 | 56.0  23.5 28.5 32.5| 37.5| 23.5 61.2 70.8| 74.2
27 08:30 | 54.0 | 23.5 24,5 30.0| 40.7| 25.5| 66.4 | 76.9| 80.5
28 08:30 | 50.0 | 11.0 20.0 21.0 | 43.0|(25.8) 71.0 81.2 85.1
29 08:45 | 46.0 6.5 | 9.0 12.5 45.2|(27.0) 74.7 | 85.4 | 89.4
30 08:50 | 43.0 4.0 6.5 8.5 40.8|(24.7) 67.2| 77.1| 80.7
31 1 0925 | 41.0| 3.0 3.0| 5.5 42.7|(25.7) 70.4| 80.7| 84.5
19731 H1 A 09:00 | 44.0| 2.0 3.0 5.0 40.5| 24.5| 6.7, 76.5| 80.1
9 09:20 | 39.0| 1.0 1.0 3.0 x % oi 0 0
3 09:00 | 44.0| 5.0 7.0 7.0 44.7|(26.7)| 73.9| 84.4 | 88.4
4 09:00 | 44.0| 4.0 4.5 3.5 42.8 (5.7 70.7| 80.8| 84.7
5 09:30 42.5 1.5 2.0 3.0 42.0 (25.3) 69.3| 79.3| 83.1
6 | 09:00 41.5| 1.5] 1.5/ 2.5| 38.3 235 g2.9| 72.3| 75.8
7 09:00  40.0| 1.5| 1.5| 2.5 X x 0 0 0
8 09:00  39.0 0.5| 0.5| 1.5 X X 0 0 0
9 09:00  36.0 0 05| 1.5 44.5 (26.6) 73.5  84.1| 88.0
10 09:00  49.5 13.0 | 11.5| 13.0 40.8 (24.7) 67.2 77.1| 80.7
11 09:30 | 59.0 20.5 23.0 5.0 41.5 (25.0) 68.5 78.4 82.1
12 09:00 | 92.0 48.0 38.5| 47.0| 40.5 21.4 68.9 76.5 80.1
13 10:30 | 100.0 55.5 50.5 57.5| 42.4  25.5  70.0 80.1 83.9
14 10:00 | 100.0  54.5 51.5 55.5| 45.1 ' (26.9) 74.6| 85.2 | 80.2
15 11:40 | 96.0 | 47.5 42.5 32.5| 44.4 | (26.5)] 7T3.4 | 83.9| 87.8
16 10:30  85.0 | 34.0 33.0 32.0 48.8|(28.8) 80.9| 92.2| 96.5
17 | 11:30 | 82.0 | 29.5 34.5 29.5 48.4|(28.6) 80.2 | 9l.4| 95.7
B — 91.0 | 33.0 35.5 38.5 43.3|(26.0) 71.5| 81.8| 85.6
19 | 11:00 | 90.5  3$2.0 33.0 34.0 43.0(25.8) 71.0| 81.2| 8.1
20 14:00 | 86.0  19.5 | 26.0 31.0 47.6|(28.2) 78.8| 89.9| 94.2
21 12:00 | 87.0| 15.0 24.0 21.5 49.4 (29.1) 81.9| 93.3| 97.7
25 11:30  85.0 | 13.0 22.0  20.0 48.2 | (28.5) 79.9| 91.0| 95.3

H) xMtv?u(v?‘xm;mem% T, —IS A Fiod,
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FE252)
- S o E il = pcRam
H H b e i (cm) i i Zm) w2 (cal Cm—z)
_ B R ;7?74.

AEHRE 55 BB 15 O (E‘” ’m’j) B g =
o el B R | (°C) 0% mE ) TE | TR i
197561 A23H | — i | o || e ] e mJ‘@&wlmﬂ 9.9 9.1

24 15:30 88.0 ! 8.0 22.5‘ 16.0 | 51.6 (30.3) 85.7| 97.5|102.1
25 11:00 82.0 6.0 16.5| 11.0  35.9 (22.1) 38.1| 67.8 | 71.0
26 09:40 7.0 4. 13.0| 9.0| 34.3  (21.3) 56.1| 64.8 | 67.8
27 == —= — X X 0 0 0
28 | 14:00 83.0 12.5 22.5| 12.5| 38.3|(23.4) 62.9| 72.3| 75.8
29 16:00 88.0 ‘ 9.5 21.0 ' 15.0| 44.1 | (26.4) 72.9 83.3| 87.2
30 15:30 | 88.0 7.0| 20.5 14.0| 46.6|(27.7) 77.1 88.0 | o222
31 = — — — | 39.6|(24.1) 65.1 74.8| 78.3
2H1A 09:00 87.0 5.0 16.5 11.0 40.5| (24.5) 66.7 | 76.5  80.1
2 09:30 — ‘ 5.5 17.0 | 11.0 x | % 0 0 0
3 16:50 80.0 | 4.0, 11.0 ' 11.0, 42.7|(25.7) 70.4| 80.7 | 8.5
4~u‘ A v 7Dt EEE ]
12 16:40 | 110.0 52.0 | 52.5| 54.5| 17.9|(12.8)] 28.1| 33.8 | 35.4
13 18:10 | 123.0 55.0 35.0| 55.0 | 28.9 (18.5)| 46.9 | 54.6 | 57.2
14 17:10 | 128.0 62.0 60.0| 60.0| 35.5 | (21.9) 58.2 | 67.1| 70.2
15 ‘ 15:25 | 120.0 52.0 49.5| 50.5| 35.6 | (22.0)! 58.3| 67.2| 70.4
16 — — — — = x X 0 0 0
17 15:30 | 116.0 | 55.0| 46.0 51.0 | 45.2 | (27.0) 74.7| 85.4| 89.4
18 = == = — 44.4 | (26.5)] 73.4 | 83.9| 87.8
19 09:00 | 112.0  45.0 | 37.0 | 37.0 50.8 | (30.0) 84.2| 96.0 | 100.5
20 — — — — — 37.7 | (23.1){ 61.9| 7L.2| 74.6
21 = — = — |~ | 36.3/(22.3)| 59.6 | 68.6| 7L.8
22 09:00 110.0| 37.0| 29.0| 27.0 | 39.0 | (23.7) 64.2| 73.7| 77.1
23 11:00 | 107.0 | 29.5| 22.1| 21.5| 36.4|(22.4)] 59.7  68.8| 72.0
24 14:30 | 112.0 | 35.0 ' 24.5 22.0| 37.8|(23.1) 62.1| 71.4| 74.8
25 15:30 | 107.00 26.5 17.0 16.0 | 39.6 | (24.1) 65.1| 74.8 78.3
26 16:00 | 108.0 35.0  27.5 26.5 | 38.8|(23.6) 63.8| 73.3| 76.7
27 — — ‘ — | — | 39.0|(23.7) 64.2| 73.7 | 77.1
28 16:50 | 114.0 | 35.0( 23.5| 27.0 37.8 (23.1)| 62.1| 71.4| 74.8
3H1H 12:00 |134.0 41.0| 36.5 31.0| 35.9 (22.1)| 58.9 6&7.8| 71.0
2 10:30  130.0 | 45.0| 39.5| 39.5| 35.6| (22.0) 58.3 67.2| 70.4
3 — — — — — | 39.0|(23.7) 64.2| 73.7 77.1
4 ‘ — 115.0 | 27.5 22.0| 24.5| 43.3 | (26.0) 71.5 | 81.8 85.6
5 B == 111.0  17.0 16.5 24.5| 43.0| (25.8) 71.0| 81.2 | 85.1
6 ‘ e = == = — X % 0 0 0
7 17:00 | 108.0 12.5| 11.0 12.5 42.8|(25.7) 69.6| 80.8 | 84.7
8 {0800 0 — — e — X X 0 0| 0
9 — | 102.0 7.0 4.5| 11.0 % P 0 0 0
10 — ‘ 9.0 6.0 3.5 7.0 X X \ 0 0 0
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