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Abstract

Mass Ratio (d-g2ku]),

Flow Loss (f5<£4),

This paper deals with the analysis method of regenerator characteristics for designing a

vuilleumier heat pump. First, models for evaluating the reheat and the flow losses are established

by the comparative study between already proposed ones. Calculations based on the second-order

method are performed for the well-known schulz heat pump. Results show that operating condi-

tions as well as design parameters significantly affect the regenerator performances. The effects

of operating conditions on the reheat and the flow losses appear to be similar in trends in both

the hot-warm and the cold-warm regenerators. However, the losses in the one regenerator vary

oppositely to those in the other with specific design parameters such as the phase angle and the

swept volume ratio being changed. Also, it is confirmed that there is an optimum aspect

ratio(D/L) which minimizes total loss for each regenerator.
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Tabel 1 Specification of the heat pump treated
in this study®

Volumes (including connecting channels, given in m®x 10

Swept volume of the hot cylinder 502.7
Swept volume of the cold cylinder 6082
Clearance volume of the hot space 46.1
Clearance volume of the hot-warm space 2582
Clearance volume of the cold space 1100
Clearance volume of the cold-warm space 1423
Volume of connection between two cylinders 320
Heater volume 2411
Hot-warm heat exchanger volume 1983
Cooler volume 1949
Cold-warm heat exchanger volume 1916
Hot-warm regenerator dead volume 744
Cold-warm regenerator dead volume 6016

Regenerator Specification
hot-warm  cold-warm

number of units 8 8
diameter [mm] 500 680
length {mm] 1000 20
wire diameter [mm) 028 028
mesh size {mm] 050 050
porosity 043 0493
heat capacity of matrix [k}/mK} 3940 3940

Design Parameters and Operating Conditions
Phase angle [radl 05«
Swept-volume ratio 121
Hot displacer connecting rod diameter ratio
Cold displacer connecting rod diameter ratio
Operating speed [rpm]

Mean working pressure [MPal

Heater temperature {°C]

Cooler temperature [°C} )
Warm heat exchanger temperature {"C]
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