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KAU Wind Turbine Research
Introduction

The Scientists and Engineers all over the world are trying
their best to utilise the available external sources of non-
conventional enerqy as the rate of depletion of conventional
fossil fuels is alarmingly high. Wind energy is one of them.
Different types of Wind Mills and turbines are developed to
produce energy from wind power and still research is going on
ICAR has sanctioned an Ad-Hoc Scheme entitled "Design and Develop-
ment of Wind turbines and it's feasibility studies in Kerala" for
a period of 3 years to K.A.U & the work heing cerried out in the

department of Farm Power, Machinery & Energy.

OBIECTIVES

The ultimate objective of the prnject is to substitute a
major part of the energy renuired for pumping water in Kerala
State with the wind energy. In specific, the chief objectives of
the project are
To conduct &nalytical studies to work out the possibilities and
potential of using wind power for Agricultural uses.

To conduct comparative studies of various existing wind turbine

prontotypes.
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Practical Utility:

Potential for wind energy utilization in many parts of

Kerala is very high and yarigd. If wind energy can be utilized

effectively and economically fnr pumping Water for irrigation,
that leads to considerable saving of electrical energy. If a
low costwind turhine can meet the irrigation needs of a small

farmer, that is a significant outcome of this research scheme.

Wingd Date

Nne of the objectives of the scheme is to bring out the
Feasibilities of wind turbines for water pumping and other
Sgricultural operations for which wind data are being collecte=d

It is true that wind speed is not in the economical range in ma

parts of Kerala while it is very much possible in certain parte

of the state to use wind turbines.

The data collected from Tavanur, the centre of investifati

and the near by places are shown in table 1.7, ta leos

The wind data for other stations in Kerala are also

reviewed and reproduced in taple 2.1 to 2.7.
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TABLE NO. 1.2, MIND VELOCITY DATA FROM 1st JANUARY 1386
to DECEMBFR 198A AT VELLANIKKARA (Kms/Hr)
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TABLE NO. 2% MEAN WIND SPEED (kmph) AT ALLEPPEY BASED
ON DATA FROM 1958 70 1967
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TABLE NO. 2.2 MEAN WIND SPEED (kmph) AT CALICUT BASED
ON_DATA FROM 1958 TO 1967
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TABLE NO. 2.3 MEAN WIND SPEED (kmph) AT, COCHIN AIRPORT
BASED_ON DATA FROM 1958 TN _1967
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ON DATA_FROM 1958 T0 1967

[

TABLE NO, 2.4 MEAN WIND SPEED (kmph) AT FORT_COCHIN_BASED
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TABLE NO. 2,5 MEAN WIND SPEED (kmph) AT PALGHAT BASED

ON DATA FROM 1958 T4 1967

1 7al 8.9 9.6 11.3 12.6 12,3 12.6 12,1 12.6 12.9 9.7 7.1 7.4
J 10.8 9,2 8.3 8.5 11.2 12.% 12.6 12.3 11.2 8.1 7.5 Ot
Wy 12.9 12.4 10.5 10.1 14.3 15.3 14.6 15.1 14.4 10.3 9.8 12 .7

TABLE NO. 2.6 MEAN JIND SPEED (kmph) AT PUNALUR BASED
ON _DATA FROM 1958 TO 1867

0830 12 Uatt Do 5 -9 (e 141 Ve aib U3 . = i
1730 4.9 S a7 P 2 | 4.6 al 6.0 Se . . 4.7
W 4.4 S 4.6 dw 8 G, L PR S 4w i3 dald . r Js @
Wy B 2 Gxd 6.4 Gia £ 447 St et Be2 B 1 o . B
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TABLE NO. 2.7 MEAN IIND SPEED (kmph), AT, TRIVANDRUM AIR-

PORT BASED ON DATA FROM 1958 TQ 1987

083 4.7 4,35 Bis '8 7.9 42.8 10,2 2.8 14.4 12.8 8,5 5,5 4.3
1730 - = = - - = = - - - o -
IJ 5,8 6.2 Ted 68 9.3 8.7 9,2 10.8 g, 0 6.8 5.2 5.1
i . ; i} ; _ _ _ _ - -

W Mean daily wind speed

W1 Mean wind speed for the period 0830 - 1730 18T«

Note: Table 2.1 to 2.7 is reproduced from the Book Wind Energy Data For
India by Anna Mani and D.A. Mooley.
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Investigations:

Literature shows that a wide variety of wind mill designs
have been tried all over the world. The power coefficients
for the stright bladed cyclogyro, Savonius, 3 bladed horizontal
axis and multibladed horizontal axis wind turbine are in the
order of 0.4, 0.2, N.3%5 and 0.25 respectively. 0Out of the

various models the following models were tried.

e ) o

Although the tnraue coefficient of this variety of
turbines is nnt attractive, temnted by the higher pouwer coeffi-
cient a model having the details shown in fig. 2.7 was fabri-

cated. The primary objective was to use a simple mechanism for

gtgrting the turbine and to impart the tip speed fnr continuous
operation. The sail type semi-cylindrical hinged starters
provided at +th arm length from the axis were tried. It was
observed that these starters ars not big enough to impart the
optimum tip speed to the main turbine under load conditions.,

However if a clutch arrangement for starting the turbine in no
load condition till it acadires the required tip speed and then

put the load on is provided, these starters show a scope fox

adoption. \lork in this direction is 1in progress.
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2.2

savonius rotor with deflector Augmentor:

Ouing to the simplicity in construction of both rotor
and the supporting structure high torque coefficient Savonius
rotors are more attractive than many other designs particularly
for water pumping. 0One possible way of improving the existing
savonius rotor is by increasing the energy contend in the wind
incident on it. A concentrator inside which the rotor is insta-
lled, has been tried. This has showun an increased pOWEr coeffi-
cient as high as 0.5 at a tip speed ratio of the order of 1.b.
This value is indeed comparable with the most sophisticated wind

turbines of the world. Fig. 2.2 shows L. the arrangement in
schematic. Houever the construction of the concentrator as
depicted is very costly with a view to reduce the cost of eonstr
ction and tn achieve a high coefficient of pouer, a self orientil
deflector Augmentor is tried. Fin. 2.3 shous the details of thi
improved scaled doun version. The inttial ohservational trials

shous encouraging results and the investigation is 1n pProgress.
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Multibladed wind turbines, both with metalic blades (APOLY,
Murugappa, BHEL) and sail wings (Six bladed NAL) are the pre-
sent choice for water pumping, primarily because of the local
technology and high starting torque. Houever, of late it is
seen that work for the development of a 3 bladed version for
water pumping is worthwhile. Use of localy available materi-
als and less sophisticated technology for manufacture are the

out standing features in this investigation.

A 2 bladed model having a rotor diameter of 2.5 meters
using metalic hlades each of 1 meter length, 30cm and 24cm
ehords et oot and tip with 10% camber was fabricated.
Bearings of the rotor use steel balls and bicycle eomponents.

Investigation is in progress.

Performance evoluation of existing Multibladed wind pump

It is understond that multibladed wind pump are available
readily in the market and correspondence 'is in progress for
procuring them. M/S. Murugappa Polytechnic has agreed to

supply one set for trial, It is expected to be received soon.



3.0 Fuyture proaramme_of wnrk
z,1 lork on Rotnrs
The on going improvements and modifications on the wind
rotors will be continued. Introduction of components for

higher power coefficients using all un-conventional wind

rotors also will be tried.

3.2 lork on sunportin

SErUCLUTES

The cost of the supporting structures for wind mills usin
usual materials such as iron or wood is becoming extremely
high. In many cases s cost of support becomes more than that

of the rotor. Keeping this in view it is decided to try

pre-fabricated R.C.C. Poles for supporting structures.,



