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1. Introduction

Vapor compression cooling systems are operated as reverse
Rankine cycle while utilizing refrigerant liquid-vapor phase
change, and they dominate use in heat pumps, air-conditioners
and refrigerators around the world. The term of not-in-kind
(NIK) cooling technologies refers to any alternative cooling
systems other than the vapor compression cooling systems that
are most commercially dominant today. As indicated by Fig. 1,
different materials may be used, such as solid-state materi-

materials), gases (air) and even liquids. Even the liquid—-vapor
phase change materials themselves can be applied in a variety
of different cycles. For example, absorption/adsorption cooling
uses the heat to drive the cycle instead of compressors in vapor
compression systems.

Pursuit of NIK cooling/heating technologies has a long
history. When the heating-ventilating-and-air-conditioning
(HVAC) industry were seeking for alternatives to the chloro-
fluorocarbons (CFCs) and hydrochlorofluorocarbons (HCFCs)
regulated by the Montreal Protocol, Fischer et al. (1994)
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Fig. 1 - Various categories of not-in-kind cooling technologies.
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