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The Study of Heat Exchange between Air and Snow Block
with a Vertical Hole
(The Effect of Initial Height of Snow Block on the Characteristics
of Heat Exchange)
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The authors proposed the snow cooling system of direct heat exchange between hot air and snow
block with a vertical hole. In this snow cooling system, the characteristics of heat exchange is little
affected by the amount of remaining snow, and the outlet air temperature is almost constant, and be
enough low to use for the actual air conditioning system. So this system has become to be adopted
widely. In this study, the authors investigated the effect of initial snow height on the characteristics
of heat exchange by the experiment with models of practical scale. Experimental results showed that
heat transfer coefficients on the snow surfaces of top and bottom plane were not affected by initial
snow height, but the heat transfer coefficient of snow hole increased with decreasing snow height
being affected by the entrance region. It was found that heat transfer coefficient of snow hole
approached to a constant value on condition that snow height was over 2 meters. A empirical
equation compensated by the initial height of snow block was obtained from the experimental results.
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Fig.1 Schematic diagram of experimental apparatus Fig.2 Section of snow storage box

— 198 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

EFLEE T 5 EMEZER E OBLHI T 25 199

100 mm QMY 7 b &L, B ESI IR % 2 38
UTHEDHEZEZ T, EFHRCRTF AR
AN, BROBKEERLTW S,

312 EBAE SZSOHEREHELB BE
AL, BER 500 kg/m® % HiEE L+ AR
DTH—CEHEIT2, BOWEHAESI1Z0.5m
(P 560 kg/m?), 1.0 m (F¥ % ¥ 580 kg/m®),
1.5m(FEHEESSOkg/m) B & 02.0mEYEE
500kg/m) DU EBDH L T2, ZEEBIT DD,
BEOFRICEEHEICH TS, FLOERIIEEREIS
FICHI0mMmIZZE 2 LS5 HET 2, ZEr2HE
0.0255m%/s, IRE 0°CTHL, BHEMOAD L 1O
DERERPHET 2 LICE > TBHEEN 2T 2, &
7z, EHRNC EEERBKL, SROES LAOERE R
HES 2, FLOBEREIKE LB D 2 D—EhnEEEEE
KET 20 EE, SROBESMEL LD, BRORK
TEDSREE L 7% o TR CEBREKT T 5.,

32 EROEES5mNER SHOVEE I
SmOBEDERFEOME 2K 3 R, E%5m
A LT T REY (F9EE 450 kg/m?), # 50 mm
DEFREBELE DV, M2 R LEEFEMO FHBR
B & TERBERER S & R EAT I 72, 2R °CLL T o
A%, M1ZRLE77 e —2 L REHE2HN
THE 0.025 5m?/s, IBE 30°CIz38E L TR L 7.
HMAE LSO BE NI & D R OEEHE 21T
W, EERRNC EE AL CEROE I LILOHE
BErHEL, FLOERRZ EHE THE THEL, #
DFEZAOERE Lz, 28, AEOBZhh» 5
EDRILAOERLDL Hld S 10 BEL R 5% T
EBEFIT .

Thermocouples

Supply chamber Hot air
Insulation wall ] f €
o] .
Voo €
P w
I % tHole
1 ||//
1
I
i I Snow
i
Exhaust H
Cold air chamber LI
< | |

T/hermocouples

Fig.3 Outline of experimental method in case of 5m
snow block height
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Fig.4 Trend of Height and diameter of snow hole
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Fig.5 Outlet air temperature to snow remaining
fraction
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Fig.7 Effects of hole diameter on heat exchange rate

HHETE, COHEBWTY Twld ZKNFLTE
NEERELELLEWI EBDRS,

AFIEOVIE S HHOWERERT S L %2H
BELTWaY), B HEEADERJOBEKEEZE
bk T 3, M6k, EOLOERJ L HOBE
Tow DEMRE R LB DTH S, K6 &0, HOERE
Touw BHHE S Ho B THORECBNTH, LO
BHEd OB L TEFRIZERLLTuEnI &
Bbvd, PIHIER Ho»0.5m OHFEEERNT, 1
DOEREIPRELREDEHENHOBE Tow iEwv <
SMETT 2ERBASNS, Zhix, BEEOLKRE
YLAREORERESEMNT 20 EFEZONE, —
5, VIHES Ho 2 0.5m OBETE, EESIERL
THBESHERICRD T 2 BE 22T, HRICKRE
Bowimied, HOBER LR T 2EREZET L L
EZohD,

43 SBBHE HEEOAOLHOOZEXE
EELEGHEE V EroR(1)EHVTELIRLE
BEE Q 2K 7R,

QZV'pa'Cpa(ﬂn—Tom) ..................... (1)

2BEFE Q RHOEKBEENEEL TWVWE I

L L L L

0 0.2 0.4 0.6 0.8 1
d m

o [\ ] (=] © o N
T

top

Fig.8 Heat transfer coefficient on top of snow block
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Fig.9 Heat transfer coefficient on bottom of snow
block
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Fig.10 Heat exchange rate on hole of snow block

Fig. 12 Heat transfer coefficient on hole of snow block
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Fig. 13 Nu/Re**® and H/d on hole of snow block
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Fig. 14 Effect of H/d included Ho on heat transfer
coefficient
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