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Enthalpy Wheel

Introduction

Enthalpy wheels are starting to become a common device in Heating, Ventilating and Air Conditioning (HVAC) Systems. They transfer heat and humidity between the exhaust and supply air. Their net effect is to bring the supply (incoming) air closer in temperature and humidity to the exhaust air and reduce the load on the heating and cooling systems.

A well-designed enthalpy wheel will recover 60% to 80% of the energy that would otherwise be needed to heat or cool outside air. It lowers building operating costs and the capital cost of cooling and heating equipment as smaller devices can be installed. The typical payback period of an enthalpy wheel in Southern Ontario is five years.

Description

An enthalpy wheel is positioned so that the exhaust air and the supply air travel through it in opposite directions through separate ducts (see diagram). The incoming air travels through the wheel before it enters the rest of the HVAC system.

The wheel rotates at a rate of one revolution every one to six seconds. As it rotates, it absorbs heat and moisture from the warmer air stream and loses heat and moisture to the cooler air stream. Usually this means the supply air is warmed and humidified in the winter and cooled and dehumidified in the summer. The same device is effective all year around at pre-conditioning the outdoor air.
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Enthalpy Wheels range from one to ten metres in diameter depending on the volume of air that must travel through them. Their rotation speed is variable and dependent on outdoor temperature and humidity. For example, in the Integrated Learning Centre, when the temperature outside in near room temperature, the wheel will shut down and air will travel through a separate duct. When the wheel will not save energy for the heating and cooling systems, energy is not wasted turning the wheel.

Most wheels consist of an aluminum honeycomb structure within a supporting frame. The honeycomb structure provides maximum surface area, least air pressure drop, light weight and high structural strength. The aluminum is coated with a desiccant such as silica gel that can continually absorb and release moisture.

