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Optimization in System Configurations of

2-Propanol / Acetone / Hydrogen Chemical Heat Pump

Koichi Matsuo, Yuka Yatabe & Yasukazu Saito

Faculty of Engineering, Tokyo University of Science
1-3 Kagurazaka, Shinjuku-ku, Tokyo 162-8601

A catalyst-assisted 2-propanol / acetone / hydrogen chemical heat pump (CHP) system, proposed

for upgrading low-quality heats (90°C) to more valuable levels (200°C) by combining a reversible

reaction pair of 2-propanol dehydrogenation / acetone hydrogenation with a fractional separation process

by cooling, was analyzed with use of Aspen Plus in order to elucidate important factors for enhancing the

system thermal efficiencies. It was pointed out that the extents of dehydrogenation conversion in the

endothermic reactor, selective condensation of 2-propanol at 25°C in the partial condenser and set-up of

heat exchangers were indispensable.

Key words : Catalyst-assisted Chemical Heat Pump System, Dehydrogenation / Hydrogenation,

Low-quality heat
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