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Wind energq  is an atkactivc dtcnlative sourcc of energy. It 
is becoming increasingly  popular in northern munlries 
which llave a g o d  wind resource. It  is estjmatcd that  Iherc 
are  about 17.000  machines  providing  about 2.7  GW in 
munlries  snch as D c t w k .   Gcrrrwi~. S~vcdcn. China. 
Tnda. Hawaii. and the U.S.A. etc. 

Wind enerp is a renewable. frecly available. non- 
polluting sourcc of cncrgy. Although the wind is 
notoriously variable, thc rncan encrgy available is 
generally reliable  constant  over  long  periods  of time. 
Thc  wind  cnergy  resource  of  any  counrry  depends  on 
two  main  factors; thc  gencral  rnctcorological conditions 
that cffect  thc particular zonc. atid thc Land area 
available for farms. 

Observations of  wind  speed  and direction taken  by thc 
McteoroIogical Oficc at  Luqa dnring  the period  1972- 
1991  have  been  analyzcd  for  a  dcternlir~ation of  wind 
cnergy in the Maltese Islands. 

The Prevailing Wind Direction 
Thc prcvding nind direclion is  Nodl  Wcst  (260"-340"). 
Wind  in  this  sector  blows  for 4 1.4% of  the  time  and 
conlributcs to  54% of  the  total  energy  contcnt.  East  ro 
South East  wind  (080"-160') blows  for 18.8% of  thc 
timc  contributing 19% of  the  total  encrgy.  These  two 
reciprocal scctors contain  73% of  the totaI wind  cncrgy. 
Thc best locations for wind energy convertcrs (WECs) in 
Malta arc those areas exposed to the Nonh Westerlies. 

Wind Enera to Electrical  Ener~v 
Wind h~rbincs come in a range of sizes, the biggest, havc 
a  rotor dia~ncter of  loom, stand  on a  l00m  high  tower 
(Delimara P.S. stack I IOm) and can produce 3MW at a 
wind spced of I I rds.  Sn~aller praclicaI turbincs  have a 
42m rotor. stand on  a 50m tower and can produce 
0.5MW at  the  same wind  speed. This  rneans  that  cach 
largc machine provides as much cncrgy as 6 small ones. 
These machines havc an clectrical loading ovcr 
370w/lni  which implies that they require an input wind 
cnerp of about 830iV/m2. Only pan of Ihe wind  kinetic 
energy. can be convcrtcd to practical use duc to 
aerodynamic  and  electrical  constraints. I t  is  necessary. 
therefore. to assume  a @pica1 WEC to evaluale the 
amount of clcctricaI energy that can be produced. 

Wind Characteristics and Encrgv 
The  mean  wind  speed, at  lO0m  abovc ground  level,  is 
6 . 2 d s  and provides i42w/m2. thc median wind speed is 

7.31n/s and  provides 235w/rn2. Both  valucs  are  small 
when compared to the required input loading of 
8 3 0 ~ / n l ~ .  Thc estimated annual wind  encrgy at  Luqa  is 
2944 k~-hr/m'. 

Thc rangc of wind spccds obscncd. allow n typical WEC 
to  providc  clcctricity  during  only  62%  of  Ihe  rime: it 
would be at a standsrill for an accumulated period 
equivalent  to 4.6  rno~~ths. half  of  which  would  occur 
from July to September.  Furthermore during the 7.4 
months production pcriod. thc conversion elficiency 
varies from 8% to 46% as is &own in Tablc 1 : 
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26.1 1 11.8 Wind sped low (4.5 mk - l l mb) 

Time 

45.7 Wind speed idd (ca. 1 1  rills) 

33.1 Wind sped high I I mk): 
excess energy is spi llcd 
Wind speed too high 

0.2 7.9 Wind speeds too high 

'Tablc I .  Kangc o l  wind s p e d  ubscrwd and coriwmon cRicicncics 

Conversion 
efficiency 

Whcn the wind spccrl is higher than thc ratcd capacity of 
thc WEC, thc excess energy is purposely spillcd. 
keeping  Ihc  machinc  producing  at  its  maxinlu~n rated 
output.  Onc  typical WEC (irrespeclive  of  size)  in  thc 
Maltese Islands can achieve a meau annual ovcrall 
cficicncy of 3 1%. This means that onc 3MW WEC can 
producc 7 154 MWhr annually. 

Remarks 

Electricit!:  Demand 
During the period  1993-94  EncmaIta produced a total of 
1506 GWhr of  clectrical encrgy to meet dernand. Thus. a 
typical output from a 3MW WEC reprcscnts onIy 0.48% 
of the nationaI dcrnand for electrical encrm. i.c. 10 largc 
LVEC would supply ca. 5% of the dernand. 

In  1975. a German tcam who carried out a similar study, 
proposed a wind turbine farm of lOMW producing 
22.000 MWhr annually. amounting to  7% of  the  encrgy 
generated in  1974/75. I t  works out  that  the demand for 
clectricity then was 3 14 GWhr p a .  Due to the increased 
demand,  the same farm would  loday producc only 1.4% 
of that supplied in  1994. 

It is intcrcsting to note that while thc lMallcse popu1arion 
has grown by 21% between 1975 and 1994,  he 
elcclncity generated rose by 380% during the mne period. 
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The f&sibility of Using Wind Energy in Malta 
We suggest that the corrected Luqa observations 
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proGide a sound  basis for a =on on wind energy 
utrl~sar~ori In  Malta Of course. the,obsenlations  arc 
sitc  specific.  Thc search for the best s~rcs is  still 
opcn. and r l  can be tackled with more rcfincd 
methods  of  observation. It takes 12 large  WECs  to 
replacc the gas  turbines  in current usc, wh~lc 81 
would bc t~ceded lo replace cornptelely one of 
Dclimara's Steam turbines. Such a number  of  WECs 
w o t ~ : ~ a ~ ~ + e  http&ct on the aesthetics  of 
the %s asthd besf s k s  are likely to be of 
high' S&MC.', 'fahd~c~po and ecological value. 
AWfMtFve &es may be found in industrial zones 

such as Hal Far which has a high exposure to the 
south  sector. Such a site  might take 5-10 large 

- ('3h;i'w) Wf@s %ui may still suffer from proximity to 
thc line  of the main  runyay at Luqa airport. For 
workcrs in the 'd tb&:WECs may produce an 
intolerable noise  level. Thest considerations suggcsl 
that wind encrgy  should b$ given a lower of 
espldfaiPdn. than rNore! Wrkd *&bar %f&hatives like 
domestic solar u'alcr heating and distributed and 
cenlralised power gerteration via phorc+vollacs. 
Mormw, sdrious 
WECs dedicated 
electrolysis rather 
grid. 

consideration  should be given 10 
to  'hroduction of hyd&j$eri by 
than  to augmenting' pow& in the 
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Your favourite Lager.. .The better Lager 
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