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[222! 1] Heat pump system (LC: Low Concentration,
MC: Medium Concentration, HC: High Concentration)
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[32! 2]Plates of plate type heat exchanger
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<E 1> Specification of a basic design of a plate type
heat exchanger

_ Paameter
Chevron angle
Plate thickness 0.3 mm
Corrugation amplitude 0.7 mm
Corrugation pitch 5mm
Flow length 190 mm
Plate width 110 mm
Heat transfer area 0.0172 mm?
Dimension 476.36 mm(W) x
77.36 mm(H)

<{# 2> Design condition of low temperature HX

Concentration (%) 58 62
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G¥ mass flux, D+ hydraulic diameter, g+
dynamic viscosityo|t}, ZFEHEAF(UA)E 2
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A+ heat transfer area, h. cold side heat
transfer coefficient, 7= fouling resistance, =
plate thickness, r,¥ plate wall thermal
resistance, h,== hot side heat transfer coefficient
o|th, NTU(Number of Transfer Unit)9} R factor:=
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<H# 3> Design condition of High temperature HX

Concentration (%) 58 60
Inlet T('C) 40.3 91.6 Inlet T(C) 80.0 161.0
Outlet T(C) 80.0 48.5 Outlet T('C) 142.2 89.7
Mass flow rate (g/s) 109.4 102.4 Mass flow rate (a/s) 109.4 105.8
Effectiveness 0.84 Effectiveness 0.88
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<H 4> Results of PTHX calculations

Low | 1437 | 1309 | 52 | 8751 | 8,700
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<{E 5> Specifications of the experimental apparatus

High 1,530 | 1,518 52 14,232 | 13,600

Size 2,000 x 1,000 X 800 mm
Portable Caster—foot master, 4 EA
Frame AL. profile, 40 mm
] Pipe SUS
EA:;; Insulation EPDM
Heating sys Electronic SUS Heater
HX Plate type, 2 EA
T sensor Thermal couple, T type
T range 0~160C
Flow range 7 2/min X 3 Loop
Flow Fluid LiBr/water
SYs. Pump Magnetic type
Flow control Speed control by invertor
Model HO—05A
Dim. 1,000 X 800 X 1,200 mm
Compressor 3.75 kW
Chiller Pump 0.75 kW, 60 Ipm
Tank vol. 100 ¢
Cooling cap. 12,500 ~ 14,000 kacl/h
T sensor PT 1,000 2
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[328l 3] Flow diagram of experimental apparatus

< It 6> Experiment cases

1 108.4(100%) 105.8(100%) 102.4(100%)
2 82.0(75%) 132.0(125%) 102.4(100%)
3 138.8(125%) 105.8(100%) 102.4(100%)
4 138.8(125%) 99.0(75%) 102.4(100%)
5 138.8(125%) 132.0(125%) 102.4(100%)
6 138.8(125%) 132.0(125%) 98.0(75%)

7 138.8(125%) 132.0{125%) 128.0(125%)
8 109.4(100%) 99.0(75%) 128.0(125%)
9 82.0(75%) 105.8(100%) 128.0(125%)
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[718! 4] Percentage error of energy balance
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[32! 6] Heat exchanger effectiveness
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[J1& 7] Heat transfer correlation (Low)

<H# 7> Outlet temperature and pressure drop by 2
dimensional simulation

Out (352.54K) I 113 (Pa)
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[1%] 9] Heat transfer and pressure drop by
dimensional numerical simulation
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{3 8> Effect of Chevron angle on the outlet
temperature and pressure drop
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<{E 9> Effect of Chevron angle on the outlet
temperature and pressure drop
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[3& 10] Effect of Chevron angle on the heat
transfer and pressure drop
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[O3 11] Heat transfer and pressure drop of
original and newly suggested shape
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