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Prevention of Freezing and Snow Melting on Road Surfaces Using Ventilation Exhaust Heat

Hirofumi YANAGI *!, Shigeru MATSUOKA *

Abstract

In Hokkaido and other snowy cold regions, melting snow by sprinkling water creates a risk of road surface
freezing. Heating the roads without spraying water is an effective way to melt snow. The conventional heat
exchange pile and the electro-thermal snow melting system have been shown to melt snow effectively but they
tend to be expensive to install and operate. Therefore it is not feasible to have them in constant operation even
after they are installed. For the purpose of reducing costs of the system for melting snow, the authors proposed a
system to melt snow and prevent freezing on the evacuation route of a special elderly nursing home in the city of
Sapporo with the use of ventilation exhaust heat from a bathroom operated 24 hours a day and tested its
performance. As a result, the system was proven to melt snow within several days after a snowfall and to prevent
snow or ice from adhering to the road surface even in a snowy cold place like Sapporo. The test also verified the
effectiveness of the system using low-temperature ventilation exhaust heat. Elimination of snow and ice on the
road surface is expected to help prevent freezing on uneven surfaces of the road or damage to the road surface
when snow is removed and contribute to reducing labor and simplifying maintenance.

Keywords: geothermal heat, snow melting, unused energy, snowy cold region, freezing prevention

*1 Manager, Geotechnical Engineering Group,Construction Technology Center, Engineering Division

*2  General Manager, Technology Planning Department, Engineering Division



SREEH RS 2008 No.22

BMIABREFA L -BERGEHIEEME

1. ZL®IC

W EAZ T U O & T HHMERGM CIX, )
KNS OB ICITREEMEORNLNH Y, &
WBAKMECTCHL2re—Ne—T 4 I BHEHN
Th D, EROMZHIMLEIXNEFEORSE >
AT AT, ZOMEBEHREBEIT+41C
SNTWDLD, MHENLLNET =7
AARMNRRELSBRDMANCH D20, HiES
NTWTHLHEBRH CER e CEZE X

TWb, £27T, S5EEEHFEOFAE % - 7=
GRMEZT ALY, BEOHBKYEE

EEJRE LIcE L AT L5 E LT, fL
BTN DRFRIFEFEE AR — LB N T 24 B
MBS L TV IREOBIONOAEERILL
T, BEEER O@SE B X OB L ICBE T 5 R
BAEEMLIZOT, TOHRIZOWTHET
5, ARBRTIE, [EERMFEOB L WESES
HIZBWT, BmRPEROH 5D RFH =
VX — TR R 72 S B OV T 2% 1f oD 0K
FEGIEDERF LN D Z & BHER T,
IRNICEY BRBEEXOE D -HEIEEXDY,
BE AT % 2D Z5OK O MY R0 % 1T &l O 5 78 &
ZPhIECT&E D AREME A R L T2,

2. HREE
ﬂﬁ/XTA@%g%@—l_TT =
BRI HEN OB O~ Thy, AR
%TﬁiBﬁ(lz&nx3ﬁ=ﬂ75w)%=
7o il ¢®ﬁ RS 2D R o ik & AT
IO M RO ERE L, RO
B, ﬁm&@%&@?ﬁ&iﬁﬁ k72 B K 25°CHl
BOPFBNRFEHI L TVWDEZ NG, BEE—

EEOR BIEH

ISR

REMHER
WL L T

EAEREORERE O
SR A

SR HADRE
288/ x 3T =68

G.L2.0m

:g@ MZEA L=40m
REER ot
ERR T

BEE-1 R INERER
(ZE < RIBFERE 2 fif 2 72 W

BEIVT—H—
EWY AT TIT o7z, £z, BERKOLDY
Banks ko, iy o2 (0.2n°, 8
B, bY 2m) L EAZHAT (SLE ¢ 100mm,
N ¢ 40mm, L=40m) ZZiE L 77,
PRI L VIR O EERAKIZ, SrlE e
PRI S 2 BEVE (¢ 16mm) ~ & ifiiL
A Te, ﬁ&%&*&éﬂﬂ%mhé & THE T XL ¥ —
R (ME) L, JOSHRA R 2,
ﬁ%mmﬁ%%t®kw$)7HEV/7)
a—)L 3%EMA L, B ATAEFTIO

LImT EH e vrm— s —nnEm L, tha  ERAKZAZBOBEL L -HOERIC L
sl TLU=T L IAN ERERAE T 4 — FIRBRM MBI —F - ) — 5 —
22 TLU=T UL URE B R



e e |

TR - <. DE150

HRAE dRa 0 Al
R .

EREEH RS 2008 No.22

PRI bl

430

BECm#ES57]

100 m 1
. &
(a) W 24 JiE 7 L (b) W7 #A g & v
M—2 @MEHENT
140 T T T T T T T . 140
| AR /min  #1302%/thin RS R 30 L
| I‘ * I‘ .I |
120 S HEER30Y/min | 1B 93085/ minf B 8200 /emin | S HERA301 %?H#n.SO'ﬁ;t m;n20
> > i —>
I Lo | i |
I | | | 1 b |
100 : I B AL 100
CORETBRE I « | | | Y Xy
| n | | | | ; | N
% ok SRTRAHE L ix L Al 1 %
XX SN | Il kx | |
BK I ¥ W x XX | I ¢ * X I I
i —a— EEAM Y (F1) [ X I 1 | I
i oo i T\\M“ ] — 60
—a— BREHL S e X ! |
% I i i Ho
\ ! | | I I |
' »
40 i i I /\/ /\\ l 40
| | I |
| | 1 l |
| | I I |
| | I I |
20 | /“ﬁ | \‘m 20
I I
1 I |
I |
! n o AABB BBBEBE Bm 0
o]
N
N
N
S
N

2007/]2/20 o

X — 3

WY SLob D TH D, BT IE MeE
PR EHRAEE 225L LT, K-
2O XD e E LT, 3 70y OfEH
DO H, 2 7T uy 7 3K TEICEEE
il (R—128), SRR EL X
O il 2E R o0 S B 7 1) TR JEE 40 AT &l =5l 2 A
N BB o0 98 BR KGR BE &2 B L 72 B R,
W ey M TEENE L,

3. BEBER
SRR Tl PR, Bk, M X v

XRRTRESIVRRTRARE:

BEES ORREEL

DENZNEE R Z 7208 5 E s & £ i
L7-, 2007 4 12 A 22 H 25 20084 3 1 6
HETOMERBROMEK L LT, HEEID
R E M EZR — 312577, T, WiEEH
DOMETI2EHO DO TELHMEE R L, 1
H 23 HEEE TIEIHEEEZ R L CHE BRI & 30
17/min TiE#HZ L7272, 10em BREOEZIEH
Lb0DIFEANEMEFHIEICHEST TS LI
<, 1 BRECMBTZIXE T L, £72, 8
B it i 10 1 /min @ & & 1 HIZ 6cm F2E O Fl
TR kT, Btz BJRic Lz L &,

- -



EREEH RS 2008 No.22

RE(C) MREGL HREHY ExI R
|

© T T T 10mm
-e k op N - b
100 PR

T KRR RE (SEATRE)

+ o zoélmtm < 1
£ o wk o ERBLMWHAB
i 500 Ny XRAMH AR B TEE.
{E V\-\ O sogmm O
= i
400 —— &WE?U
=N M- 5 408 R EE
PHUR-T18C H1RBE»TTEPTHICESNA L -2,

PEEN & BAZ AR A LA TR B S & C, BlE A
M—4 WEONBEEESH (BB K& L 1~2 HT 20cm &f#@%ﬁﬁ%ﬁ%%ﬁ

L7c, L22L7e s, RBEGHEICEE L
Bz onTiE, I—41cRT ko1, HEE
BE M U723 BR Voo K5 A RIE AR S R T
BT, WiEVE R LoMEL 0B WITIEE A
ERonRmoTe, MIBEZHAL TV 52
KRB ORIRB B RN KRESHELTVD &
EZTOER, ZoORIZONTIE, 5%
TOMENRD D,

WIZ, MEMHEOKERNEZBERE— 217
T, HELZREICOHE, MEHEOKE
VM S SR A A O BR T D K5 TR RE RS L 72tk
BlIZIEZR<, Y=y PRERSTEYE
KPMEFEL TR LR L, ok
BThhiX, HESCHEDRTFEELZET -
fiils b U, BRES R0 B &m0 815 2 K
HLIENTEDLLEEZEZBND,

B — 5 &l 2% o> g i J5 1) oD i BE A E & P &2
RY, WBJENH D 5EORENEICHONT
I, WEVE oA E 2 30 T ZE R I NS R
Moo 7 o iR R & EH LT,

(b) 4 %} 5 4 X— 6L ORI x LT oL

BE -2 SEEEORMR Fi (MR LY 10mm) OEEBREZ =T,

FEEOREIREICRE RER TRV, B

2008 4= 2 A 16 HIZ 20cm FEEDFEE N H > R IEOREHBE T T R TR T RS T

ey, 3 ARETMEIIE T Lz, & v BYHEIREBIZZR>TWD m@@%%%:
7 BAJFRIC L& X%, 1 BT 3cm & JE O @l DNTIE, MEREBIZHAGAITIIMA—

=L ok 720y o 7o B IR B 2L O R SR, REZRL 0CEATTIEHLLINEIC EF-

[RETOBRET —2 LIZIERC LI ICHBE L TWiz, L2 L, FEJR O RmIREL T 0.5

e, MEMHEITIEEA COMBTRE RHE ~1LOCRETRERAER IR N1,
EREICI o7, £ 2 A 23 H~3 — i, MiENET L CHERENE I

il

(M EHE




EREEH RS 2008 No.22

"y A L £—1 BEHEOHADRE
5 ] N = Toer = EREGU N EREHUB)| BEEGL
L N e L L R REEE T ) cc) 0)
o s / ) ] =] 2.1 2.3 23
#y S 1L A0 2.6 2.5 25
g 10 / WEny FAR il Ho 2.4 1.8 1.9
-15 . A0 0.6 0.9 0.9
PR BT Y —Fn 05 05 06
20 (RIRFZEE30L/min)
-25
§ § & & & & & § § g
S 2 & s 8 & & 8 & 3 F£—2 WMEEHLR
2iEE 3 E MEREN |BRRE
e 2 (%% /min)
(a) ¥ & HE B Wh/m) | A0i/min
B # 434
10 ﬁllﬁ&w
5j%m e 3T A 26.4 30
0
[ | T2 13.1
B ; — ———
S L L O B 1, A5 R A OO AR BROK HEA 1T
- By Sum| 1
20 Tol. RPOMANOIREEICHEL T L
25— — S Lo, AR TIHE SRR BT
§8888¢ §ﬁ§ﬁw § 88 WA S HE B E K OV A A B & T2 &
(b AE H 0.6~0.8CHRETEINZN{THI,2.0~3.5C
B AT WAL
OFPFATIEEZILZEH L TWDE, LLLERDL,
10
. mne. WiF 4y 28R ET 5L, 0.3CRE TR
0 ””7 TEh, HARBREIXZICUTFTE#LE, £
‘p - ==
. / — L WRED D LWAER L OB RS AR
ng SR F:3 23 - N N
" s " s ot ABEE, CORRAEELILENRD B,
20 W, HESEOHEEKIEELOHEN D
=25
© ~ ® > MERNEZRAELLLMER— 2177, 5RO
N N N N “t X e - oy E S -
§ §~ N g AR T M) 7e E B ol 2 5 = (250W /
S
~ ~ - ~ ~ mHICHERXRTEERPITERVEERE NE %2~ L
3]s
7o R HERIC L ELEVAIES Y
O x> Mﬁf% téfgtf ;@m&
BE L RS EokRET 7-o £7-, 4 A
M- 6 MERTOREBE WS = ” "
VT DB ITIZARZTHBILO 0 DRESI L
5E, M—6 (a) OBZEEBDILZED L H 1 ol BE BEL2HF IV EOEE
HEREORE XA RIBEO LI EZZ T X, FOBEAITENTHED WA, FEERRE
BB, HBPWE HET RV Ao THRE ML TR ST, BE LT
AT WREBICH D LR T E = LR T NI
, BRI FE 2Ll

EE#T 591

%
XF—Thdld, AKJIENDIKTT DL

WA ORM b BORRERIC

4.

MEE NN
MENEMERET DM
1ICART , ZDLEEDMHF

iR K D
=T R

%fé

X

%fé

5

WTH, BEE— 3277 X1
FOKDZATE L CTEBAMMY

A LRy, BKiEZ
RoTWDEZARERLZIALHD, Z

a
LIRS 2x 0> 5 & e 2 201 CRLE L, B 1 o M1
ERELR TS TEE, AT 7Y =R

AL &R —
1¥ /min C,

30



EE—-3
DEINbR ERPFETEXLLEEZOND,

FLIR T PN D T8 B IR I

5. F&oH

LR X 5 RFEERGHHTYH, EE%REA
TRELVE S H, B O F KA E OB IR A H
ROMIEEOBRKI R EZFIH L IZ@TE o 27
LOFENEE R LT, Bl O FKME % 72
T2 ET, RERICED KIS KO MY %
<L, E¥EDET - Bt EDSZ LR T
XhHEZELALND,

S%IT, BRRME (BRFEZOMSE) %

HfgdoTnl, BEHOFKMEZY LTS

EREEH RS 2008 No.22

b, HEEIRICKLOMEEZHMNE LT, W
KR EFREIRICE D VAT AON EEX -5
TW FETH D,

R%IZ, ABFFEIE, b=z o M
Attt L HLFETIT o2, £72, RHFZEICH L
T 7 E RO R i 8z & K5 O R

« \«

BER,POLERZIHFSEHA N, LWL THE

ERLET,

&E X

DR SEIED  EERICE T R %L
—BEOREEMEIC DWW T, EAREEE 62
6] 4F Yk A7 5 1 2%, 2007. 9, pp201-202

2) W R S E 0 B EVE & A T D Bl E AR o wil
THE DR, K IL¥awmE, ¥ 36 &,
pp. 721-724, 1992

3) i S R 55 o 5R « S R A AT 2T T+ AR R ek B
T %5 18 %, pp.143-145, 2005.7

4) Fos i) S 0FE 70> 1 AL v A FL R M XA 38 1 D ML
K ERR (MSEENICHOVT), LAES
%5 61 [Bl4F R A EE B 2%, pp. 349-350,
2006. 9



