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SMALL-SCALE WIND TURBINE SYSTEM FOR DOMESTIC USE

AIM
THE PROJECT AIMED TO ANALYSE DIFFERENT DOMESTIC VERTICAL WIND

TURBINES AND THEIR POTENTIALS IN A DOMESTIC-URBAN ENVIRONMENT.

ANALYSIS

FOLLOWING AN ANALYSIS AND FINDINGS HAS BEEN CONSIDERED TO BUILD A
WAWT SYSTEM WITH A NOMINAL POWER OF 400 — 600 WATTS, USING COMPO-
NENTS AVAILABLE ON A MARKET, WHERE THE COST OF A SYSTEM WOULD BE CON-
SIDERED AS A CRUCIAL FACTOR. THE SYSTEM TO CONTAIN A GENERATOR, TUR-

BINE, CHARGE CONTROLLER, BATTERY, AND STAND FOR TESTING (F1G. 1).

WIDE RANGE OF WIND POWER GENERATION SYSTEMS ANALYSED (FIG. 2). DUE TO
AIMED POWER OUTPUT AND LIMITED COSTS, MOST SUITABLE DESIGNS WERE CON-

SIDERED — VERTICAL WIND TURBINES NR. 2 (SAVONIUS) AND NR. 6 (LANTERN).

DESIGNING, BUILDING, TESTING

A STAND, SAVONIUS TYPE BLADES, GENERATOR AND CHARGE CONTROLLER HAVE
BEEN DESIGNED AND ASSEMBLED USING SOLIDWORKS SOFTWARE (FIG. 4 - 5).

FOLLOWING THE DESIGN STAND AND SAVONIUS BLADES WERE BUILT AND AS-
SEMBLED IN A WORKSHOP.

1ST TESTING HAS BEEN CARRIED OUT IN THE WORKSHOP (FIG. 11), 2ND IN REAL-
LIFE ENVIRONMENT (FI1G. 6 - 10, 12, 13). DIFFERENT VALUES WERE OBTAINED
AND USED TO DETERMINE IF THE SYSTEM IS CAPABLE TO MEET THE POWER RE-
QUIREMENTS OF ONE HOUSEHOLD.

BOTH TESTING RESULTS DEMONSTRATED SIGNIFICANTLY LOWER VALUES THAN
INITIALLY EXPECTED. DESIRED POWER OUTPUT HAVE NOT BEEN ACHIEVED,
HENCE POWER REQUIREMENTS FOR ONE HOUSEHOLD USING THE CURRENT SYS-
TEM CANNOT BE MET.

WIND TURBINE
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IMPLEMENTATION

FOLLOWING THE RESEARCH HAS BEEN CONSIDERED, THAT MOST SUITABLE COMPO-
NENTS FOR THE SYSTEM ARE:

FiG. 2

. PERMANENT MAGNET GENERATOR WITH MAXIMUM POWER OF 600 WATTS.
3 PWM CHARGE CONTROLLER.

. SECOND HAND AUTOMOTIVE 12 V BATTERY.

3 FOUR POD STAND.

MARKET RESEARCH LED TO WIND TURBINE NR. 6 WHICH HAS BEEN SOLD WITH
PERMANENT MAGNET GENERATOR AND PWM CHARGE CONTROLLER. PRICE TO
POWER OUTPUT CONSIDERED AS OUTSTANDING. TURBINE HAS BEEN PURCHASED.

FOR FURTHER INVESTIGATION AND POTENTIAL SYSTEM IMPROVEMENTS, HAS BEEN
CONSIDERED TO PURCHASE WIND TURBINE NR. 6 AND BUILD BLADES LIKE WIND
TURBINE NR. 2 (SAVONIUS TYPE, HELICAL, FIG. 3), ATTACHING THEM TO THE AC-
QUIRED GENERATOR AND OTHER COMPONENTS FROM THE TURBINE NR. 6.

. MINIMUM REQUIRED POWER OUTPUT: 208.3 WATTS/HOUR OR 5 KWH/
DAY
. MAXIMUM POWER OUTPUT AT 7 M/S WIND SPEED: 3.6 W
TESTING RESULTS | CALCULATIONS
RPM I A% P (watts)
100 0.03 | 10.6 0.318
150 0.15|11.6 1.74
200 0.3 | 12.0 3.6
300 04 | 124 4.96 CONCLUSION
400 0.5 | 127 6.35 CONSIDERED THAT THE CORE ISSUE RESULTING IN VERY LOW
FiG. 11 POWER OUTPUT IS THE FAULTY GENERATOR OR MISLEADING
PUI}CHASED WIND TURBINE P = 1% 123 %03 x 73 x 3.5 = 221.49225 W GENERATOR SPECIFICATION.

Wind(m/s) Voltage(V) 2 CALCULATIONS FOR SYSTEM EFFICIENCY ADDITIONALLY PROVES
6.0 10.0 THAT THE SYSTEM IS VERY INEFFICIENT, HENCE DEFECTS IN CORE
6.6 10.6 o Poue _ 36 _ 0.016 = 1.63% COMPONENTS ARE HIGHLY LIKELY (FI1G. 14).

7 11.2 P b 22149 . - ’ WORK HAS BEEN COMPLETED INCLUDING ANALYSIS AND IMPLE-
FiG. 12 Fic. 14 MENTATION OF THE SYSTEM, ACCURATELY FOLLOWING THE INI-
BULLT INE TIAL PROPOSAL AND AIMS.

Wind(m/s) Voltage(V) THE BLADES €21.57 POSITIVE DISCOVERIES WERE MADE DURING THE BUILDING AND
6.0 I 0‘. 7 STAND €17.35 TESTING STAGES WITH THE BUILT WIND TURBINE — THE TURBINE
6 17 OTHER EQ[HPME-NT €768.58 ITSELF IS VERY CHEAP (FIG. 15) AND EASY TO MAKE, IT IS ALSO
e - - CAN BE EASILY SCALED. DURING THE TEST, THE BUILT TURBINE IS

7 12.0 Total SyStEIIl price: €307.50 SHOWED BETTER RESULTS THAN THE PURCHASED ONE.

FiG. 13 FiG. 15

REFERENCE FOR FIG. 2: CORDIS.EUROPA.EU/ARTICLE/ID/24488 1-WIND-TURBINE-FOR-CITY-ROOFTOPS; EBAY.COM; ALIEXPRESS.COM



