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The Development of Geothermal Air-conditioning System Using Ground Heat Exchanger
utilizing Building’s Cast-in-place Concrete Pile Foundation
(Part 12) The Development of the Performance Design Program to Improve Water-to-water
Heat Pump Performance

Yoshiro SHIBA **  Ryuzo OOKA *? Kentaro SEKINE *3

*1 Zeneral Heatpump Industry Co.,Ltd *2? University of Tokyo *3

Taisei Corporation

High performance water-to-water heat pump for ground source application was developed by using a plate heat
exchanger, a new type of compressor and refrigerant cycle with a liquid-gas heat exchanger. First, the performance design
program to compute the refrigerant cycle with a liquid-gas heat exchanger was created. The simulating program could
predict heating/cooling capacity, electric power and COP by deciding surface area of heat exchangers, compressor
efficiency, compressor displacement, etc. Secondly, the real heat pump was designed according to the result of the program

and created and tested on performance to compare with the simulation.
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2.4
1
Qheat = p’lvV (h3 - h2)! Qcool = p’lvV (h4 - hl) '
theat = P’?vV (h3 - h2')1 Q'cool = P77VV (h6 - hS) (14)
2
W =n,pV(h, —h) . W'=7,pV(h, -h,) (15
3
8heat = Qheat /W ' gcool = Qcool /W !
g'heat Q heat cool Q'cool /Wl (16)
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3.1
23% C
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8% ( 1-1,1-2,1-3)
1-1
(kW) COP COP
« ) 35.6 4.65 100%
« ) 38.6 5.70 123
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1-2
(kw)y COP COoP
AC ) 38.4 5.08 100%
B 40.3 5.51 108%
cC ) 38.6 5.70 112%
1-3
(kw)y COoP COP
« ) 35.9 5.28 100%
C ) 38.6 5.70 108% 2
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