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Heat Transfer Performance of Pond Loo? fe Heat Exchanger
for Ground Source Heat Pump using Extruding Ground Water
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Nomenclature

Nu, : Nusselt number based on diameter, hD,/k 1; ¢ tube inner radius, m

Red : Reynolds number based on diameter, GD/y; kye : thermal conductivity of polyethylene, W/m-K
Pr : Prandt] number, uC,,/k LMTD : Log mean gemperature
U : overall heat transfer coefficient, W/m?-K Q : heat flux, W/m

h; : inner heat transfer coefficient, W/m2-K Ty: Temperature of reservoir, U
Ai :total internal surface area, m2 T,: Temperature of tube outside wall

1, : tube outside radius, m L: Length of PE Pipe, m
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Fig. 1 Typical Vertical Loop GSHP
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Picture. 1 Pond Loop type Heat Exchanger
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Fig. 3 Diagram of Experimental Facility for Pond Loop Type Heat Exchanger
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Table 1. Experimental Facility List

2.1 Pond Loop3 42317 } em Contents |
. TS304,
Water Tark 1,500W) ?5%05 1,300(H)
) X X1,
Picture, 12 & ¥4 A3t Pond Loop 3 18719 STS304
Apdolct, el AE-L PEO)H AlFoA &3] 18 4 9l Buffer Tank 500(W) x 500(D) x 500(H)
X-L Pipe& A3t Eudr]e] gele= Y302 3191 Temp. Sensor RTD(Pt 1000) 6 sets, TC 27 points
Faolo] wek Compacts Ael7) 913} radial 3o Presoure Senser 230 ber, 220 A Aocls
2 49 Z,: Ao 2 1082 WA, Ea) B 9% o] Flowmeter Mass Flow:lwae:rty (;:20 kg/min
A2 AstaAe B8] el Aolake-2 10mme) 72 Float Bxchanger water to waler 5RT at AT=5C
LA E AAkstgt Data Logger MX100—E-1F, Yokogawa
Consé:ahr?rl Temp. 5RT at water temp. 5C
AlS AL % iler
22 é w0 ] Circulation )
100 V/min at 3 bar, LG Wilo
Pump
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Table 2 Conditions for Experiments Fig. 5 Change quantity of heat and reserve tank temp. in heating
Variable Conditiors i mode (v=1m/s)
Pipe Diameter 1.D 16mm, Q.D 20mm, t=2mm 10000 . — . T
Pipe Span Oomm P v=:} n;ls/
e L JYS
Pipe Length 60m so00 ~v=1.5mis |1
Heat Exchanger Heat Sink Mode L 30°C =
£ soo0}
Inlet Temp. Heat Source Mode 7C s e
Water Tank Heat Sink Mode 15~24 C = ool T —— ]
Average Temp. Heat Source Mode 10 ~18°CT c -
Water Tank T
Still, Stagnation 2000
Siate T R R
Velocity of watel .
o v ' 05,1,15 m/s Time (min)
in Tube
Fig. 6 Change quantity of heat at variety velocity
6000 — 20 15 v T r 7000
(Average atT, =18~15° @
L7 - 6000
—~ 415 "g 10} 4 o
£ Toank -t S 45000 =
T sooof g = 3
3 "~ o Y
= o = < 4000 §
(e S 110 - 2’ oSt ] 2
D 4 3000
4000 o 150 z«;o 3&0 405 9.0 ofs - 1f0 1t5 2000
Time {min) v (mis)

Fig. 4 Change quantity of heat and reserve tank temp. in heat Fig. 7 Pressure drop at variety velocity

Source mode (v=1m/s)
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Fig. 8 Water temp. beside tube in heat source mode
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Fig. 10 Inlet and outlet Temp. of pond loop heat exchanger
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Fig. 11 LMTD and U in heat source mode
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Fig. 12 LMTD and U in heat sink mode
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