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A Study on the Characteristics of the Earth Heat Extraction Using Termosyphon
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Abstract

Thermosyphons are simple devices that can passively transport thermal energy over relatively
large distance with little temperature degradation. Especially, the thermosyphon system requires
no costly energy input and is completely maintenance free. These attributes permit the use of low
grade thermal energy for thermal control of structures including the stabilization of highway
foundations.

This paper presents the experimental results of the snow melting system in which thermosy-
phon was utilized to ransfer the earth energy to the pavement to remove snow and ice,

The test facility, three earth heated and one unheated test panels, is designed to investigate the
variables associated with removing snow and ice from pavement surfaces.

The results of these test show that the earth heated panel surface temperature is higher 2~6C
than unheated panel when the ambient air temperature is —7C.

The thermal performance of this earth source thermosyphon system for road heating showed
that there was no snow on the heated test panels when the snowfall was 5cm average for the
region.

XY ¢ AR
A e g7 m
Ac Aol EY $5% T[]

C :u4d[kcal/kg.C] 1.4 B
L :3del Zol[m]
Le @A bolES] wid ¥y Aol[m] g Alo] E (Thermosyphon) & <dejuiz]§ »lmH
L. 4ol F4% Fo|[m] A 2EaE xR A7) ez A
M e E[m] 2E & gle AdaAZA, oz HADEAHE o
N e FA4[m] 43 HQ3| A Ae]o] op] 2 2fA FE A Fol
P Aol E9 wj A H[m] £ FAdoz suso AL sz el zEiy
T ex=[TC] Al Aol A o] HAQE4 o4 HEE o 60T o
- Ao viad eEot ¥ Aol WFHD gled,
ojirt 257t e AP HfdE Ao o]
p U Elkg/m’] 257 2542 9ok YAALL Ea viEsEE
HE AN EATY 4o HEAHQ AeddzA 259} oz U}

svol sl el 7] Almatnt ol AA A HWxgh ¥ fdke] Tofstn 241



Thermosyphon¥]

odef] wjmA mEA EZEo| glo] ozt A
HollAl o] g e Fieldo g HFAle]l 2
io}xlr_ stk =3, olE HAY FE AL -
Azo EA4L sl glen F3Hd o4 ZLXH
22 _E'_-rrtf]-l e Aol Eoke] dFsln v o
ol =] (o] 3} “Ajd”)ole}, AL ol odF3F
upg} o] oA HWE} W vy Mo EA
7hAl 3 dA gk gkol H&ﬂﬂﬂl o] = Rol M1} ]
o] &% 4 v Aol
ol 2] & Hof tels}

J
o

gE AAE AUz 214
of 22 AgAHd 2o AWE 4ANAY £
Eoly] Yol dalelZ o xdg MHhsle] FE3
7] 3 AFsF 83 Adsn gl
olel gt g & 1970 vl F o AyE Ao o
3 xsoR AgtEgen,? o] MNES AHEFor
Ao L3 e 197550 1213708 FAlo]E S
nﬂ*é%& o] = Virginiag=¢] & z4£x2 dxe|gl
AgA o A AL TR F3} dge] 4
olt 2g A st wHeol gloiA Ackgt £t 9l

-

1

>
il

= o] 8¥ Aol wal WyomingF 2ol Cheyenne
L W23 ofe] o FrE dxse] o] g5 gl
o},

o] Bz}

FHol e ojFge Al EapHo
2 Aated 443 sto oledl, dRlAE 1977
doll Agoz dxgel g Aol A= oF
19823747 200 ol AAH T HAAAE A&
Ho| 454 A7 AR A7t By Y
s 9l

ga AL Aol &3 & sz FxE F
9] #tel ko] Ars(Bridge Deck) 39 =
2 7}d7] 9% AF7F ] E Nydahl &% 9
& s o) dAFelMd mEe 7t Bl
ZHkR ol 7o] 30.5m, §F&9 o] 12.5~6.4m
o] dalelE 1570 Hx 150mm 7HA o2 A= 3
4 Az A gL Ao s Hm

R A
g A AA" $¥el HF 10C ¥= o w2
=

o

%
12
o] d& T4l zﬂféva‘ 3 7]t 5fo
Aol AxE Ax Eokoz HE 40~100 W/m?
A4 $E Aol 400 W/mirkx] A 4+ 9l

L.
L

3}

S rfe
4 o

do of &%
N

Mo Eok
= Al&H

=)

32

St A o} o] Hololl HEE AT e

XA Apol #H¥ 1A 227

A58 Aejols] gl ol ATFANE 25
o AxpolEg oY AYWAE AA}L, oA
S So) £A% AR L4ANE Bahel of
>

A e ELxFel 2ol Wi 8754
glotsl 2t ghet,
2. dEEX ¥ YUY
2.1 FAlolE M=
A gdel aMgol] ALL£3E drpo]E L KSD53012
FAol wtEoe] AMAY Fa74 25.4mm, 54 1.65

mm¢] u)g Zzlo] = (K-type) 9} KSD55784l| F
A48 42 (Socket), #WH (Valve) 59 ¥4F% +
£3te Azl dAfolE Aztel] Wag £7
9] HolZ Hulgh zlojz ol H&Fof Ao H
s 712, 5 59 o|&adE& Acetonex’t F2 &
AL AHg3ste] sk AAste AAzde] By
AL S E o] &5le] mpoln e AAHdcE, o
e LA wAse e d2 qldte glolz

9] Fol B Atghalule]l HAsef, E3] gleo]

}..

= ol H4H olF 4RTUEL Aol E9
Qs dalel 517 WEo] RPAHAE AHE
shof 2 B8 9AE AANA olshpe 3
4 A stolze| Alzto] Tnl spo)zsl EA,

G4 AT Beldsl A o 10
g v AYAEE A
x10Torr °|4¢] AF=2
A7 27 Aol BEe 9L
8 wolstnzA ool EE AAT

Condenser Section

l 1

[> Fill Tube

Epoxy Coating

Adiabatic
Section

Evaporation
Section D

End Cap
Fig. 1

Polyurethane

Thermosyphon Components



228 AlEE - AR R

Table 1 Specifications of Thermosyphon

Items Descriptions
Case Material Copper(KSD 5301, K-type)
Diameter 025.4
Working Fluid Methanol
Surface Treatment | Epoxy Coating
Detergent for Acetone, Trichloroeth-
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Table 3 Summary of Test panels
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Descriptions
Site No.

Length of | Length of | Length of | Drilling Dimension

Evaporator | Adiabatic | Condenser | Pitch:P (LxMx

Section(m) | Section(m) | Section(m) (m) X N)m)
PANEL A 14 6 4 0.4 1x4.5%0.37
PANEL B None None None None 1x4x0.37
PANEL C 6 4 2.5 0.4 1x3x%0.37
PANEL D 4 2 2 0.4 1x25x0.37

Remarks

General Conditions
+Pipe Diameter : ¢25.4
+Pipe Material : Copper
(KSD5301)
-No. of Installed
Thermosyphons :
2 EA/Panel

#See Fig. 4 for Site No.
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