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DTC CONTROL STRATEGY OF PHOTOVOLTAIC COOLING SYSTEM OF A GREENHOUSE

ABSTRACT:
This paper presents a photovoltaic energy application which consists on supplying electricity power to a greenhouse cooling system. It aims to reduce the agriculture production cost and to be an alternative of the absence of electricity specially in arid zone. The photovoltaic generator PVG is controlled via Maximum Power Point Tracking MPPT and the cooling system, modeled as an induction machine, is controlled via a direct torque control DTC mode. The greenhouse is a thermodynamic complex system where a multiple of factors interaction affect the interior climate evolution which make the prediction of the internal climate status more difficult. A dynamic model of the greenhouse was developed to simulate the thermodynamic response for external meteorological conditions. In this paper we will focus on the control of the internal temperature of the greenhouse. When the inside temperature exceed the set point, the fans are activated to refresh the inside air.
INTRODUCTION
The renewable energies are more and more investigated in different application. Regarding to the world growth demand of energy, the increasing prices and the limitation of the resources of the traditional energy mainly petrol and gas, the renewable energy under its different form present an alternative to substitute the classical one. Photovoltaic energy is an interesting renewable energy form presenting many advantages comparatively to traditional one specially the non limit geographical presence, eco friendly and the free cost of electricity production except the price of the photovoltaic panels. [n this paper, we applied a PVG to supply electricity power for a three phase AC motor used to drive a fan of a greenhouse. In fact, greenhouses is a multi variable system where ventilation is an important parameter to keep the inside temperature around a set point value during the daytime, in which the PVG is able to deliver its maximum power. This application is modeled under Matlab/Simulink environment where different law controls are implemented and synchronized.
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HARDWARE USED
1. SOLAR PANEL
2. BATTERY
3. TEMPERATURE SENSOR
4. INVERTER
5. HUMIDITY SENSOR
6. RELAY
7. ASYNCHRONOUS MOTOR
8. MICRO CONTROLLER

SOFTWARE USED
1. MP LAB
2. CCS C COMPLIER
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