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Heat Waste in Energy Production: < Heat is the most dominant byproduct of energy production power Plant (g 3 ~_ Y &

s 70% of energy used in power production becomes waste heat

¢ Waste heat is not easily reusable because it is difficult to store and transport

¢ Low grade waste heat (~100°C) is particularly difficult to utilize due to its
relatively low temperature [llI]

Repurposing of Waste Heat: ¢ Some methods of repurposing waste heat have been developed, such as heating

homes with waste heat from factories Figure 1: Almost twice as much energy
is lost to waste heat in power

production than is used.

¢ This requires enhancement of the heat to a higher temperature
** The process takes an extensive amount of energy [IV]

Proposed Solution: Adsorption Cooling

What is Adsorption Cooling: ** Adsorption cooling uses the process of low temperature evaporation to cool water with the aid
of an adsorbent

** It uses low grade heat directly in the regeneration of the adsorbent (desorption) | . ' ‘ ' Figure 3A

.

Why Adsorption Cooling: ¢ There is a constant need for cooling in homes and industries alike ABSOfptiOh

** Adsorption cooling is beneficial because it uses low electricity usage, no mechanical
components, lower operational costs and the use of a natural refrigerant, reducing pollution [lI]

** This makes an adsorption cooling system more energy efficient and environmentally friendly
than other cooling methods

Adsorption is when molecules stick to the

COOling by Adsorption: How it WOrks surface of a solid, and Absorption is when

molecules penetrate the surface of the
solid, as demonstrated in figures 3A and 3B
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Step 3: Condensation ..1. o In order to use evaporation as an effective
In the condenser the water is then cooled te=============== RpetTIIIILLY cooling mechanism, the boiling point of
enough to return to a liquid state, and then ::{ o | water must be lowered to below room
returned to the evaporator where the cooling i - temperature. Lowering the pressure
cycle begins again. B reduces the boiling point temperature, as
o ' indicated in figure 4.
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8 Goals Achieved: Future Work:
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assembly of the primary variables can be changed
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Figure 2: Adsorption cooling system schematic Automation of the

system
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