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Abstract Prototype metal hydride chemical heat pump was constructed using LaNi;7Alqs for
high temperature hydride and MmNiy. 1sFeq 6sAlp.2 for low temperature hydride, and the effects of

operating conditions on the performace of heat pump were investigaed to find out the optimum

operating condition. Operating variables considered in this work were cycling time, temperature

of hot air blown to the high temperature reactor, the amount of hydrogen gas with which the
system was charged initially, and the flow rate of air at both reactors.

Power of heat pump increases monotonically as T, increases, and shows maxima at 4.8H/M

and 15-25 min in H; charged and cycling time respectively. Power of heat pump increases as air

flow rate increases at low flow rate, but saturates to some value confined by heat flow rate

through the hydride bed, These all phenomena can be explained by the modified power equation.
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Fig. 1. Illustration for the principle of metal hy-

dride chemical heat pump.
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Fig. 2. Geometric consideration of hydride heat

pump,
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N4 : no. of moles of metal A
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Fig. 3. Schematic diagram of prototype heat pump.
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#.1. Thermodynamic properties of the samples.

Alloy LaNi,.7Al3 MnNiy.isFes.ssAl.2
H/M=1|H/M=4|H/M=1 |H/M=4
H(Kcal/mol-H;) | 8.82 8.08 7.47 5.58
S(cal/mol-H,-K) | 26.42 | 26.03 | 26.74 24.00

Alloy cone.

Iv-1. cycling time

29 4a)® Al-foam type reactor(iype 1)& e
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Fig. 4. The dependence of a) power of heat pump
and b) cyclic frequency and reacted fraction

on cycling time of heat pump.
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Fig. 5. a) The dependences of power of heat pump
on the cycling time at various temperatures
of hot air, b) The variation of the optimum
cycling time and maximum power with the

temperatures of hot air.

ZeRo] 2o ©WE ¥t Pax #E 2¥ 5
(b)e} o] Wstgtt. ¥ 257 FE £
2 Hu&aL 7831 HF cycling time A
gk oA AL e vt Hlu Wg
t #@F AA ol slopinge] EA37] WES F
reactor AlolE FEE & Av Fi29 ¥ (nw)ol
TRy 227t FHESE BolAA 2 69 &
o] AXA Eoh. &R &x7t HwY 5L
ol TR 227 F/ASEN F4E e
# &4 reactor FHol = whg-o] FEFEQ 4 59
P-P7} AAA =3 &4 reactor ZoM 4
72 E#=¥E temperature induced dehydriding Al
9] T-To %ol #HARAA = o] heat pumpel &L
A& F78A €k
dF 1

F s dT
& IncHl {g KeM-To+C—71 @

Hf : heat of hydride formation

S : surface area of reactor
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Ke : effective thermal conductivity

C : constant
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