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SUMMARY

Ventilation systems for poultry and livestock farming are methods of producing man-made wind
(artificial wind). The wind produced from the exhaust air of these ventilation systems could be used to
generate electrical energy using wind turbines.

In this research, a ventilation energy recovery system for poultry houses was investigated using a
Horizontal Axis Wind Turbine (HAWT).

The performance of the ventilation system is very important as affected by any obstacle specially
when placing the wind turbine in front of the extractor fan. Which could have a negative effect on the
system.

For executing this research, a primary study was confirmed to examine the effect of obstacles on the
ventilation system performance of the (extractor fan rotating speed, its consumption of electrical current,
and the static pressure inside the poultry house). The extractor fan shutter blades have been used as
obstacles to obtain different blockage percentages. The blockage percentages were zero (full open), 25%,
50%, 75% and 100 % (full closed).

Also, the mean air velocity profile for the extractor fan was determined to select where to locate the
wind turbine in front of the extractor fan.

To harness the energy of the extractor fan exhausted air, the turbine is located in the most proper place
in front of the extractor fan. For the propeller diameter for the extractor fan (1270mm) and the rotor
diameter for HAWT (1130mm) nearly match each other, so HAWT is placed at the center line of the
extractor fan. The turbine tested at distances 10, 20 and 30cm from the extractor fan. These experiments
studied the effect of wind turbine placement on extractor fan rotation speed, its required current and the
static pressure inside the experimental room.

From the preceding studies and experiments, the follows results were identified: -
1) The effect of the shutter blade blockage on the performance of the ventilation system through the
tested range (from full open up to full closed): -
a. Increased the fan required current by 9 %,
b. Decreased the fan rotation speed by 2 %,
¢. The static pressure at zero blockage was 18 Pa dropped to 10 Pa at 25% blockage. And dropped to
zero Pa at full blockage under the shutter blades fully closed. The static pressure at 25% blockage
is at the recommended range (10-25 Pc) for poultry house ventilation.
2) The obtained average air velocity profile for the outlet of the extractor fan, at the rated fan speed of
430 rpm has a symmetric shape on both sides of the center line of the fan. With a maximum value of
9m/s at 500mm from the center line on both sides of the fan.

29


https://mjae.journals.ekb.eg/

Ashwaq Ibrahim Mohamed Tabana

3) Locating the HAWT in front of the extractor fan for the three position 10, 20 and 30 cm did not have
any effect on the fan required current, its rotation speed, and the static pressure inside the tested room.
So, the HAWT did not cause any negative effect on the performance of the ventilation system.

4) The generated electric powers by HAWT at the position 10, 20 and 30 cm from the extractor fan were
27.3,22.8 and 18.5 W at rotating speed of 739,708 and 673 rpm respectively.

5) The study focused on the electrical energy needed for lighting in the poultry houses at Al Wadi Poultry
Farm. It studied the use of four turbines (HAWT) on four extractor fans per house, where the fans
operate for 29,352 hours annually. The electrical energy generated by the four turbines was 795.2
kWh/year. The lighting energy required for one poultry house per year was calculated at 10,439
kWh/year. The four turbines covered the light energy needed for a single poultry house by 7.6%.

Future Studies and Recommendations:

From the previous studies by several researchers and our results, these studies show that this energy
recovery system is promising and feasible from technical and environmental points of view. However, in
order to apply this system to large commercial Poultry Farms, more studies should be taken in
consideration in the following points: -

1. The performance of the wind turbine is affected by different parameters including its blades’ angle of
attack, shape, diameter, mass and number of blades. So, the future of producing wind turbines suitable
to the ventilation fan airflow must pay great attention and exert more effort to overcome the problems
and shortage in designing the blades according to these parameters.

2. A suitable configuration must be designed, such as a diffuser or wind tunnel, as possible to enclose
the wind turbine and change the airflow from turbulent and non-uniform flow to laminar and uniform
flow, without causing any negative effect on the ventilation system.

3. For new and highly technical poultry farms, poultry houses are equipped with tens of ventilation fans
for each house, indicating more than one wind turbine could probably be suitable to be employed to
recover the energy. So, the optimum turbine placement plan should be studied to maximize the
efficiency of the energy recovery system.

4. The last point, without the less, turbines and needed devices of high grade and quality should be
chosen and used (Battery, Inverter and so on).
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