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WWSNAY (Back-propagation)
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This thesis designs neural network controliers for controlling the speed of a
household air-conditioner's compressor for energy saving purpose. The first part of this
thesis is conducted througit computer simulations using a nonlinear mathematical rodel
of an air-conditioning system while the second part is implemented with a real
air-conditioning system. A model reference neural network technique is used to design
the neural nefwork emulators and the neural network controliers. The reference model
used in this thesis is the state equation that has time constant of 50 seconds.
The architectures of the neural network emulators and the neural network controllers
are feed-forward neural networks with 2 nonlinear hidden fayers. The back-propagation
algorithm is used for fraining both networks.

The results of the simulation and the real implementation are satisfactory.
The responses of the neural network control systems are similar to the responses of the
model reference as desired. In the real implementation, without consideration of the
compressor efficiency, the neural network control system uses less energy than the

traditional on-off control system by 16.9%.





