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Development and Performance Study of VAV Constant Temperature
and Humidity Unit Housed in a Basement

Weng Wenbing Li Shufeng Wang Shaoqing

(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai, 200093,
China)

Abstract According to the characteristics of high temperature and humidity in a basement, a variable air volume (VAV) , constant tem-
perature and humidity unit was manufactured and investigated experimentally. Two sets of experiments were carried out on a prototype,
namely, a unit performance test and an operation test, to simulate the thermal environment of a basement. An intelligent load simulator
was designed to generate the required sensible and latent load, and the independent handling capacity to sensible and latent load and oper-
ation characteristics of the unit were studied. The results show that the sensible heat and latent heat handling capacity of the unit can be
regulated based on the variable air volume, and the heat and moisture can be processed almost independently with an error of about 5% .
The unit can operate under fixed sensible heat and a change latent heat, or fixed latent heat and a change sensible heat. The room temper-
ature and humidity can be controlled very well with a temperature fluctuation +0.2 °C and a relative humidity fluctuation +3%.
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Fig.1 Variable air volume constant temperature and

humidity unit
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Fig. 2 Indoor unit structure
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Fig. 3 Principle of cascade control system
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Fig. 5 Enthalpy difference chamber
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Tab. 1 Setting values of the unit sensible heat and

latent heat treatment capability
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Fig. 6 Variation of the unit heat and humidity treatment

capacity with time under different conditions
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