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O b j e c t i v e s  and S t r a t e g i e s  

The o b j e c t i v e s  of t h i s  p r o j e c t  a r e  t o  supply  d r i n k i n g ,  

domes t ic  u se  and i r r i g a t i o n  wate r  t o  t h e  remote v i l l a g e  

communities and t o  p rov ide  them w i t h  e l e c t r i c i t y .  

I t  i s  a way of  s t o p p i n g  t h e  g r e a t  f low of people  t o  

t h e  c i t i e s  and encouraging them t o  s t a y  i n  t h e i r  r e g i o n s  by 

improving t h e  l i f e  s t a n d a r d  of  t h e  r u r a l  a r e a s .  

A t  t h e  same t ime a s c i e n t i f i c  and t e c h n o l o g i c a l  system 

i s  s e t t i n g  t h a t  w i l l  su r round  a l l  t h e  coun t ry  l i k e  a  f raming 

n e t .  

Some Wind Data 

P r e v a i l i n g  annual  wind regime 4 m / s  ( 8 . 9  mp3) 

For  t h i s  regime,  t h e  hours  pe r  yea r  a t  a  g iven windspeed 
a r e :  

Mindspeed m/sec 4.5-6.8 6 .8-9  9-11.2 

D i s t r i b u t i o n  m/sec 10- '5  15-20 2 0 - 2 5  

Hours pe r  Year ~ 9 0 0  481 7 5 

T o t a l  Hours p e r  Year 2456 

T o t a l  Days p e r  Year 1 0  3 

Thus, u s e f u l  windspeed should  be expec ted  f o r  1 0 3  days 

of  t h e  y e a r ;  t h a t  i s  a l lowing  t h e  e x t r a c t i o n  of  enough energy  

t o  supply  t h e  annual  energy requi rement ,  t a k i n g  i n t o  account  

some o t h e r  f a c t o r s .  



The use  of wind energy i n  t h e  remote and r u r a l  a r e a s  i n  

H a i t i  could be ve ry  e f f i c i e n t .  Two hundred s e v e n t y - f i v e  s i t e s  

have been loca ted  i n  a  p r o j e c t  wi th  USAID. Each w i l l  be a 

2 . 2  kW system supplying a  r u r a l  c l i n i c  with water o r  e l e c t r i c i t y .  

Rural people i n  H a i t i  could use wind energy t o  pump water ,  t o  

run e l e c t r i c a l  appl iances  and even do many o t h e r  a p p l i c a t i o n s .  

In  some a r e a s  they  a r e  a l r eady  involved i n  t h e  use of wind 

energy. 

I t  i s  then important t h a t  t h e  people r e spons ib le  f o r  

meeting t h e  energy needs of these  a r e a s  a r e  a s  wel l  informed 

a s  p o s s i b l e  about wind energy technology. 

A t  t h i s  p o i n t ,  I  would l i k e  t o  address  a  s p e c i a l  thanks 

t o :  

- The D i r e c t o r a t e  of "Office Nat ional  de Technologie" 

- The USAID S t a f f  i n  Por t - au -Pr ince ,  H a i t i  

- The TAET Program S t a f f  

f o r  g iv ing  me t h i s  oppor tuni ty .  I would l i k e  t o  encourage 

them i n  going t h i s  way. 

Hence, t h i s  work w i l l  l e t  me become aware of wind t u r b i n e  

technology, inc luding:  des ign ,  manufacturing and eva lua t ion  

i n  t h e  purpose of f u t u r e  a p p l i c a t i o n s  i n  H a i t i .  

This  i s  a  summary overview of t h e  des ign  of a  1 . 2  kW wind 

t u r b i n e  manufactured by a  group of p a r t i c i p a n t s  of Session 7 

of t h e  TAET Program, TREE0 Center ,  Un ive r s i ty  of Flor ida, ,  

Ga inesv i l l e .  



With t h a t  team were: 

Ing.  Ibrahim Hussein  Rab ie ,  Egypt 

D r .  Marwan Mahmoud, Jo rdan  

Tanay Uyar, Turkey 

Kawther Abde lgad i r  , Sudan 

I t  c o n t a i n s  a l s o  some d a t a  o f  t e s t i n g  r e s u l t s  t aken  d u r i n g  

group p r o j e c t  workshop t ime  schedu le .  

O b j e c t i v e s  

According t h e  t h e  r e p o r t  of  t h a t  team, t h e  1 . 2  kW sma l l  

wind energy  conve r s ion  sys tem was des igned  t o  be manufactured 

w i t h  s imp le  t echnology  i n  r u r a l  r e s i d e n t i a l  a r e a s  i n  t h e  Middl -. 

E a s t  where r e l a t i v e l y  low ( 3 - 6  m/sec) mean annual  wind speeds  

p r e v a i l .  

The p r e s e n t  wind t u r b i n e  a s i m i l a r  a i r  f o i l  segmented b l a d e s  

(NAC-4 4312  uode l )  t a k e s  aim on economics and ea sy  manufac-turing 

r a t h e r  t han  aerodynamic pe r fo rnances .  Hence, i t s  performances  

w i l l  be l e s s  t han  2 c o n t i n u o u s l y  con toured  b l a d e  t u r b i n e .  But 

i t  w i l l  g i v e  t h e  f l e x i b i l i t y  t o  a l l ow  t h e  same b u i l d i n g  b l o c k s  

t o  be  used  f o r  a  v a r i e t y  o f  a p p l i c a t i o n s .  

D e s c r i p t i o n  

I t  i s  a  h o r i z o n t a l  a x i s ,  t h r e e  b l a d e  wind t u r b i n e  

( R  = 7 8 . 2 " ,  r a d i u s ) .  I t  c o n s i s t s  e s s e n r i a l l y  o f  a hub on 

whi.ch t h e  t h r e e  b l a d e s  a r e  mounted. 
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- The end p l a t e s  were made from aluminum-sheets ( t h i ckness  0.21 

cemented t o  bo th  s ides  o f  t h e  a i r  f o i l .  

- Each s i x  a i r f o i l  segments were mounted on an aluminum-pipe (d iameter  

1.625 i nch )  which i s  f i x e d  on an aluminum-rod (d iameter  1.5 inch) .  Th is  

r o d  i s  f i x e d  t o  t h e  hub w i t h  two U-bo l ts  ( b o l t s  d iameter  P/4 i nch ) .  

- The t w i s t  ang le  o f  each a i r f o i l  segment was ad jus ted  accord ing  t o  

Table 1. Now t h e  wind t u r b i n e  i s  ready t o  be mounted on t h e  t r u c k  f o r  

t e s t i n g .  

Tes t i nq  o f  t h e  Wind t u r b i n e :  

- The wind t u r b i n e  was mounted on t h e  t r u c k  and connected t o  a t r ansmiss ian  

system which connects t h e  wind t u r b i n e  t o  t h e  e l e c t r i c  generator .  The 

t e s t i n g  equipmenbwere mounted a l s o  on t h e  t r u c k .  a 
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Manufac tur ing  process: 

- The a i r  f o i  1 m a t e r i a l  i s  urethane foam, which was chosen because of 8 
a v a i l a b i l i t y ,  cheap, l i g h t  and easy t o  manufacture. 

- The c u t t i n g  process was c a r r i e d  o u t  w i t h  a  t h i n  b lade saw us ing  a  
... 

wooden a i r f o i l  model. 

I 

- A h o l e  was t h e n  c u t  th rough t h e  approximate aerodynamic c e n t r e  o f  t h e  

a i r  f o i l  s e c t i o n  by  us ing  a p i p e  w i t h  a  s e r r a t e d  end. 

- The a i r  f o i l  s e c t i o n s  were p a i n t e d  w i t h  a p l a s t i c  p a i n t  (weather- 

shedder, g loss  l a t e x ) .  

- The a i r  f o i l  sec t i ons  were wrapped w i t h  aluminum sheet (0.008 inch  

t h i c k n e s s )  which i s  a v a i l a b l e  as a  waste o f  t h e  newspaper p ress  (area: 

3 1  x 22.6 i n c h ) .  Th is  was done b y  b l i n d  r i v e t s  and then  app l i ed  a  

se l f -adhes ive  aluminum tape on t h e  connect ions t o  p rov ide  p r o t e c t i o n  

f rom weather and u l t r a v i o l e t  rays .  



A l l  of  t h i s  s t u d y  i s  based  on t h e  fo rmula  e s t a b l i s h e d  

by J .  Be ta .  The maximum power a v a i l a b l e  i n  a  wind s e c t i o n  

i s  e v a l u a t e d :  

P - 16 1 
- 27 x ZS A v3 

max 

Where : 

S = a i r  d e n s i t y  

A = a r e a  of  t h e  g iven  s e c t i o n  

V = wind v e l o c i t y  

T h i s  fo rmula  assumes t h a t  t h e  t u r b i n e  should  be i d e a l  and does 

n o t  t a k e  c a r e  o f  some o t h e r  f a c t o r s .  

Thus a  power c o e f f i c i e n t  shou ld  be cons ide red  f o r  each 

t u r b i n e  and each e s t a b l i s h e d  sys tem.  

For t h i s  t u r b i n e  t h e y  have assumed a  power c o e f f i c i e n t  

r acged  from 0 .2  t o  0 .4 .  

power produced by t h e  machine 
(Power c o e f f i c i e n t  C = 

P  t h e c r e t i c a l  power i n  t h e  win a 
Hence t h e  t i p  speed r a t i o  TR ( i . e .  t h e  r a t i o  of t h e  b l a d e  t i p  

v e l o c i t y  over  t h e  wind v e l o c i t y  - RW 
T~ - T- 

R = r a d i u s  of  t h e  b l a d e  measured from t h e  c e n t e r  of 
t h e  hub 

W = angu la r  v e l o c i t y  of t h e  t u r b i n e  

V = wind v e l o c i t y )  

r anges  from 2 t o  5 .  TR = 3 ( t i p  speed r a t i o )  have been assumed. 

From t h i s  t i p  speed r a t i o  t h e  number of b l a d e s  can  be Cetermined.  

The number of  b l a d e s  i s  s e t  a t  t h r e e .  
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Conclus ion  

- Thi s  t u r b i n e  needs  t o  be improved. Because of  i t s  

low c u t - i n  speed i t  cou ld  p a s s i b l y  be used  f o r  pumping 

w a t e r .  But some o t h e r  f a c t o r s  must be t a k e n  i n  t c  

c o n s i d e r a t i o n  when a  wind t u r b i n e  i s  used f o r  wa te r  

pumping. For  example,  t h e  v a r i a t i o n  of t h e  wa t e r  bed l e v e l  

compared t o  t h e  v a r i a t i o n  of  wind v e l o c i t y .  

- I t  i s  recommended f o r  DC p r o d u c t i o n .  

- B u i l d  a good tower and t h e  sys tem must be s t r o n g  

enough f o r  some h i g h  g u s t s  ( h igh  speed v e l o c i t y ) .  

P l e a s e  be c a r e f u l .  










