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Abstract: In order to improve the power of hydride heat”pump, prototype heat pump was constructed

using Zry o Tig 04 Cr 9 Fe - Zrg,Ti,,Cr Fe,, which had very good hydrogenation properties. The

power changed with operating parameter such as cycle time, air flow rate, and temperature of hot air

was investigated. The power shows maximum value with cycle titae. The power incerased with air flow

rate and temperature of hot air. The power of the heat pump was 65 — 72 Kcal/Kg-alloy-h under optimum

operating condition, which was superior to that the system using LaNi,, Al, , -MmNi, ,, Al, ,,.Fe¢, .5

alloy pairs.
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Fig. 1. P-C-T curves of the
(@) Zryg5Tig o5 Cr, -yFe, +y-H, system
and (b) Zry, Tip , Cry -yF°1 ﬂ,-H2 system

at 30°C,
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Fig. 3. Schematic diagram of prototype Heat
Pump.

Table 1. The Thermodynamic data of Zro.
95 Tio.05Cro.9Fei1.1 and Zro,oTie.1Cro.

sFer.a
Zro.osTio.05 | Zro.eoTio.1
Cro.oFe1.1 Cro.¢Fe1.4
AHabs. (des) | 7 447 66) | 6.88(7.64)

(kcal /mol-Hz)

AS abs, (des.)
(cal /mol-H:K)

22.97(23.53) | 25.55(26.99)
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Fig. 5. The dependence of power of Heat Pump
on (a) heating (b) cooling.
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Fig. 7. The dependence of H, flow rate on hot
air temperature during (a) heating and
(b) cooling (*: 166°C, :159°C, :146°C).
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Table 2. The comparison of maximum power
with other systems

Reactor Type Hd &9
& 3% }
(218, Zolimm) | Kcal /Kg-ally.h
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55
al. -MmNig.oFe,.o Al-foam %¢]
LaNi4~ 7A10‘3
Ron et al. PHM 80~90
-MmNi,.¢sFeq.ss
#7114 LaNi,.;Al,. Cu tube(19,300)
45~60
i3 -MmNi,, sFe g5 Al'2 Al-foam #¢]
B Zr.o5T1.4,Cr gFe,., | Cu tube(13,250)
65~70
System | Zr.,Ti.;Cr.,Fe,., Al-foam %%}
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110 A} A}&%F reactor Bt} F T} 21 2.2 system

Table 3. The comparison of system 1 and

system II
£ System A7l System
(System 1) (System [1)
VIM (Vacuum Induction
oAz Arc Melting
Melting)
TR f&
16~18 15
(Nm' /h)
LR e
150~170 150~160
(°C)
Cycle Time
. 15~17 12~16
{min)
Power (Kcal /
65~72 45~60
Kg:h)

Table 4. The comparison of the capacity and

enthalpy
Zto.sTio.o1 | MmNis.1s
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mol —(P:Iazp/al?gt?allw 6.1 5.53
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