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for Ground Source Heat Pump using Extruding Ground Water(2)
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Abstract CREASTY ARSE 2902 st NEI EBE Pond LoopE S

S MAs7) fsted, wFeln gsd S nm—hm daFr)er & AFolA AAA
7=ﬂ, 2] 2+3t Pond-loop type9) %-U— 718 F%50] gl FEFE YoM F22rr ¥
sl5te)] Wl dAS dmsr) YTFexEs X sEA gAageZe] WuaE &Hsert.
2 Aix &5 F Heat Source® A183t:= A9 Slim-Jimoll A= 8,000~11,000 kcal/hr
o] dzo] HEHUT, A ARG dmrlolAE 11,000~16,000kcal /hr 2] GFFo]
AEE AT, FE5E Heat SinkE A8 Z % Slim-Jimoll A& 2,500 ~ 7,000 kcal/h
o] dzo] Agsdn, AAAAGG dwBrie] FL, 6,800~14,00 kcal/hre] dFol
AEHAUT. FAHE AALEE vgoz2 FRIAGATE ?fﬂ 23 Slim-Jim €1t
#Br)e] A9 210~340 kcal/hr mP'C, AAMNLE AmE7) ) 29 350~590 kcal/hr m°C
2 VR ZA AR dugrle ddg Mol vlud -gs JdFsATh.

Nomenclature g2y s B4 Exn Jdoy g8 3§
E fze dgoz @43 ARG E%z

. - 2
U : overall heat transfer coefficient, Kcal/hr-m"-C oA e Sas AAMAEA 29 shto]

A :total internal surface area, m’

LMTD : log mean temperature C Aotd A kEA B 34 4F W ZIE}T
Q : heat flux, kcal/hr-m’ 7} 2;4 7AE/0 SFoz 4&d3 goH,
Tin : temperature of heat exchanger inlet, C - o
Tow : temperature of heat exchanger outlet, C I XEE AT 12-18T FACA dASA #
ATige @ temperature variation of inlet, C g1 gut, olgd $&5= d¥To F43
ATouiet : temperature variation of outlet, C e OO A ol %

Tunk : temperature of Tank, C @90 & F A, fEFE 2E F e HA
Tunk avg - average of tank temperature. C CoA71e ARHRIT Jow HAA, 4o AE3
L : length, m AAFTAT N I Eo] == o] LF=
okt m o AYRNZRTAN ATl F2 ol gahs
W : width, mm dugrle e Pond Loopd st

D : diameter, mm

Ap : pressure drop, kgflem’ 1) Afoko K| (F) BAMATL
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Picture. 2 Developed heat exchanger

Table 1 Spec. of Pond Loop Heat Exchanger

Slim -Jim

24| A2} Pond Loop

3 = STS 304 AEH

3271290 B

B AA
N YAEF
= ,
HEAA 2z do]EA
27 1.5m(L) x 1.2m(H) 1.Im(L) x 1.0m(H)
x 50mm(W) x 126mm(W)

Table 2 Conditions for Experiments

Variable Conditions
Heat Exchanger Heat Sink Mode 30°C
Inlet Temp. Heat Source Mode 7C
Water Tank Heat Sink Mode 15~24°C
Average Temp. | o source Mode 10~18TC

Water Tank
State

Still, Stagnation

Flowrate of water
in Tube

15, 30, 45, 60 Ipm
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Fig. 2 Heat transfer rate in heat sink mode (ti=30lpm)
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Fig. 4 Heat transfer rate with flow rate in heat sink
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Fig. 5 Pressure drop with flow rate
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Fig. 6 Ovenall heat transfer coefficent and LMTD in

heat source mode (1h=30lpm, slim-jim)
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Fig. 7 Overall heat transfer coefficent and LMTD in
heat source mode (h=30lpm, developed product)

2E7 9 UzrE LMD A YRS, LMTD7h
3CAA 12CE F7kgo] wat Ugte] 50~200
kcal/hr  CE F718tgth. ol& LMIDZF HASF
E dAFPoz FHg3ls dugr)e THoAM9
AAJUFEAYE o] EAsH Ve Ao
2 #gdd. o= a4 AAMLI Pond
Loop Q@7 = eI, Fig. 7904 Ugt2
250~450 kcal/hr 0 C2 A& A, A A A Zs
dugrle FIZEALAF, UR0) Slim-Jin &
2P Ht 26 o] AA JEhwtct.

Fig. 82 Heat Sink R2Z=ojr ¢ SlimJim &
2E8718 UgS JERAAD. 240~310kcal/hr m
itz A2dUct. Fig. 9= AAALE Pond
Loop B @72l #$ojct, 350~590kcal /hr m’C
9] Aol A Ugke]l A&EHAT

- 18 -



S00 T T T 16
L e
Slimjim,_ =30 11a
—~ 400}
o
~
€ z
=
£ wof U Jod
3 -3
= 1s &
2 200} .
LMID {6
100 L L L 4
12 15 18 21 2
Tm_m °C)

Fig. 8 Overall heat transfer coefficient in heat sink
mode (rh=30ipm, slim-jim)
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Fig. 9 Overall heat transfer coefficient in heat sink mode
(m=30lpm, manufactured product)
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