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Abstract — VMHP has been used to provide a solution to an earth environment problem and an energy
problem. Manufacturing VMHP needs 1o develop a program for theoretical analysis and optimum design of
each component. It is necessary to develop design equations and to collect design data for an optimum
design. In this study, a program to calculate the capacity of VMHP has be developed for designing or ana-
lyzing VMHP system. The analysis was carried out based on an adiabatic modeling which divides the VM
system into eleven parts. Also we obtained a solution considering the amount of heat transfer in the heat
exchanger, the diffuser loss, the heat conduction loss, the shuttle loss, the pressure loss by flowing, and the
friction loss of connecting pipe between the heat compression side and the heat pumping side or in the pis-
ton and the rod. The accuracy of the capacity analysis is confimed comparing experiment data with simu-
lation data after taking proper parameters that are independent of another losses. By comparison with
experimental data, the maximum error for the heating capability is 8%, and that for the cooling capability is
19%. It can be concluded that the result could be used as a good method to design VMHP.
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Fig. 1. The modeling method of the present simulation.
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Fig. 2. The block diagram of the VM cycle simulation.
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Table 1. Specifications of test VMHP.

Contents Specification
Fuel City gas
Working fluid Helium gas

Bore : 90 mm
Hot side displacer Stroke : 80 mm

Cold side displacer

Phase difference
Heater

Regenerator

Other heat exchanger

Rod diameter ; 8 mm

Bore : 100 mm
Stroke : 80 mm
Rod diameter : 44 mm

80°

Bare tube

Stainless wire screens
Shell and tube

Table 2. Test conditions of test VMHPE.

Mean gas pressure
Heater temp.

Cold water temp.
Hot water temp,

6~10 MPa

640°C

Tnlet : 12°C Qutlet : 7°C
Inlet : 30°C Outlet ; 35°C

20 Y

18k Heating capacity

Looling capacity

16 [ Heat loss of hot site

Heat loss of cold dide

14:F

Capacity and heat loss (kW)

600 650

700 750 800

Revolution(rpm)

Fig. 3. Characteristics of capacity and heat loss.
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Table 3. A comparison of heat conduction loss for
the hot side cylinder and the cold side cylinder.

Cold side
cylinder

Hot side
cylinder

Cal. Exp. Cal.  Exp.
Hot side temp. (°C)  590.3 548.7 520 355

Cold side temp. (*C)  50.1 130.6 -59 -103
Conduction loss (W) 3102 2991 160.3 125.2
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