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- Pw=QWH

- =KNgnHW

- =KNSLnHW
- Where:

- Pw = Hydraulic power ( watt ).

- K = Gear ratio.

- N =Rotor speed (rps ).

- q=Stroke volume (m ).

- S = Surface area of pump- piston. ( m : ).
- L =Stroke length (m).

- m = Volumetric efficiency.

- H=Pumping lift (m).

- W = Specific weight of water ( N/m ’ ).
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ENGLISH SUMMARY

UTILIZATION OF NON-TRADITIONAL ENERGY
IN WATER-CULTURE FOR
REMOTE AREAS

Tawfik, F. D.; M. N. El Awady;
M. M. Hegazy and M. F. M. Abd El-Salam*

The aim of this study is to install a closed renewable energy system to
pace with the sustainable development in remote areas. The system uses
saline ground water lifted by a windmill, distilled by solar still and added
with nutrient solution. The nutrient solution is recycled by the windmill
to be used by plants with Nutrient Film Technique (NFT). A locally-
made windmill was used to lift the groundwater from 8m depth well to
the solar still unit.

* Resp.: Grad. Stud., Prof. Em., Prof. and Head; Assoc. Prof., Ag. Eng.
Dep., Col. Ag., A. Shams U., Cairo, Egypt.
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The distilled water moves by gravity to underground reservoir (1m
depth) which contains nutrient solution, which is lifted to upper ground
reservoir (1m height) by the windmill. The solution moves again to the
underground reservoir by gravity, after passing through culture pipes
(4inch PVC).The nutrient solution is reused in closed cycle. Also,
modifications were achieved on the windmill design to improve its
discharge rates and efficiency, by using variable stroke length
mechanism. According to that extra, planting lines could be added. A
squash and mint were planted. The experimental work was carried out at
the Northern Coast where the results indicated that, increasing in
discharge rate from 100 to 150 % at 5, 7 m/s wind speed respectively as
compared with the standard condition. The average daily productivity, of
solar still at summer was 3.1 I/m /day. The water use efficiency for
squash and mint was about 55 and 19 g/l as fresh weight respectively.
Profitability of the system was acceptable and it may be utilized directly
in remote areas, but it needs advanced management.
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