Possibility of electricity from wind
energy in Malaysia: Some rough
calculations
Update (10 Apr. 2013): This article was used as a source of reference in the New Straits Times article
“Getting wind of the situation” (pg. 7, Green Technology section, April 9, 2013) by Gregory Basil.

Is it possible to harness the wind energy on a large-scale basis to generate
electricity in Malaysia? Malaysia’s mean annual wind speed is low at no more
than 2 m/s. Nonetheless, the wind does not blow uniformly throughout Malaysia;
wind speed varies according to region and month.
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Malaysia experiences two main weather seasons: southwest monsoon (May/June
to September) and northeast monsoon (November to March). Wind speeds during
the southwest monsoon are often below 7 m/s, but during the northeast monsoon,
wind speeds could reach up to 15 m/s particularly in the east coast of Peninsular

Malaysia. Moreover, during April to September, the effects from typhoons striking
neighbouring countries (such as Philippines) may cause strong winds (even
exceeding 10 m/s) to Sabah and Sarawak.
So although Malaysia, as a whole, experiences low wind speeds, some areas in
this country see strong winds during certain periods of the year.
I requested the wind speed data for 14 towns from all over Malaysia from the
Malaysian Department of Meteorology. These data were from 1989 to 2008 (20
years), and in addition to them, I included the wind speed for Serdang, the town
where my university main campus is located. For Serdang, the wind speed data
were from 1985 to 2007 (23 years). All wind speeds were typically measured 2
meters above the ground.
From my analyses, Malaysia experiences stronger winds in the early and late
parts of the year. On the whole, Malaysia’s mean annual wind speed is 1.8 m/s.
However, towns in the east coast of Peninsular Malaysia such as Mersing, Kota
Baharu, and Kuala Terengganu experience stronger winds. For these places, their
mean monthly wind speed could exceed 3 m/s. East Malaysian towns, Kota
Kinabalu and Labuan (with the exception of Kuching) also see stronger wind
speeds than the national average.
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Okay, let’s round up the mean wind speed of Malaysia to 2 m/s. This is the
national average of wind speed at 2 m height above ground. Roughly, doubling
the height increases wind speed by 10%. Since a typical wind turbine is 32 m
above ground, this means the average wind speed at the height of 32 m above
ground increases to nearly 3 m/s.
The energy per square meter area of a wind turbine is determined as:
0.5 x air density (kg per cubic meter) x wind speed x wind speed x wind speed
Note that wind speed (m/s) is cubed (multiplied by itself thrice). Using the
aforementioned equation and taking air density as 1.3 kg per cubic meter and
mean wind speed as 3 m/s give the energy per square meter area of a wind
turbine as 17.55 W.
The diameter (d) of a typical wind turbine is 25 m, so the circular area of a wind
turbine is:
3.142 x 0.25 x d x d = 491 square meter
Hence, the total power generated from a single windmill is:
17.55 W per square meter x 491 square meter = 8,617 W
However, the efficiency of windmills is not 100% but typically only about 50%.
This means the actual total power generated from a single windmill (i.e., after
correcting for inefficiency) is half of 8,617 W or 4,309 W.
Now let’s determine the power that could be generated from a square meter of

land area occupied by windmills. Windmills cannot be placed too closely to each
other. Doing so would cause one windmill to slow down the wind speed for
another windmill. But placing windmills too far from each other wastes land area.
Typically, windmills are placed no less than five times their turbine diameter
without losing power. Hence, the power that could be generated by windmills per
unit land area is
power per windmill (W) / land area per windmill (square meter)
or
4,309 W / [(5 x 25 m) x (5 x 25 m)] = 0.28 W per square meter land area
Recall that the diameter of a typical wind turbine is 25 m and two adjacent
windmills are placed apart by five times their turbine diameter.
Windmills typically require a minimum wind speed of between 3 to 5 m/s to
generate electricity. This means there would be periods of too low wind speeds
for the windmills to generate electricity. Periods in a day with enough wind speed
for the windmills to generate electricity is called “load factor” or “capacity
factor”. So, what is the load factor for windmills in Malaysia on the whole?
In calm weather, the typical wind speed distribution in a day can be depicted as
below.
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Wind speed is higher during the day (from sunrise to sunset) than that during
periods before sunrise and after sunset. Wind speed follows a sine curve during
the day, and it remains constant for periods before sunrise and after sunset. I am
going to roughly estimate Malaysia’s load factor by assuming that maximum wind
speed is twice the daily average wind speed and that the average wind speed
during the day is also twice that during early morning and night.
Consequently, the period when wind speed exceeds 3 m/s, which is required for
windmills to generate electricity, is calculated to be from 8:45 to 17:15 hours.
This is a duration of 6.5 hours or a load factor of 27% where windmills are able to
harness the wind for electricity generation.
Thus, the power that could be generated by windmills per unit land area is 27% of
0.28W, which is 0.0756 W per square meter land area or 1.8 Wh of
electricity generated per square meter land area per day.
Malaysia’s demand in electricity by 2020 is expected to reach 124,677 GWh, so if
wind power is to meet, say, 10% of this projected electricity use, the total land
area of Malaysia needed for windmills is:
(124,677 x 1000 x 1000 x 1000 x 0.1) /( 1.8 x 365) = 18,977 square kilometer
This area is equivalent to 6% of the total land area of Malaysia, or equivalent to
over 1.2 million windmills to be set up.
Currently, it cost about RM1 for every 1 W of electricity generated from wind
energy in Malaysia. Thus, to meet 10% of Malaysia’s electricity demand in 2020
would cost approximately RM1.4 billion to setup the required number of
windmills. These figures so far show it is plausible to harness the wind energy for
electricity generation in Malaysia.
Although the minimum wind speed required for windmills is between 3 to 5 m/s,
the minimum wind speed for commercial viability is instead 7 m/s. None of the 15
towns I analyzed had mean monthly wind speeds exceeding even 5 m/s.
According to Tenaga Nasional, in collaboration with Argentina’s renewable
energy firm, Industrias Metalurgicas Pescarmona S A (Impsa), 500 to 2000 MW
worth of electricity could be generated from wind energy in Malaysia (meeting
between 3.5 to 14% of the expected demand in electricity by 2020). They further

reported there are areas such as the Malaysian-Thailand border which see wind
speeds up to 15 m/s.
It is interesting to note that wind energy suffers contrasting problems with solar
energy. Technology for solar energy is prohibitively expensive for large scale use
in Malaysia. In contrast, harnessing wind energy is much cheaper than that for
solar energy to set up in this country. Malaysia enjoys plenty of sunshine (as
much as 3 kWh per square meter) all year round, but Malaysia sees only low wind
speeds and sees high winds only at certain times of the year.

Windmills in Perhentian Island
(photo
from
razmahwata.wordpress.com)
I believe there is certainly an avenue for using wind energy in Malaysia, but wind
energy can only be used in limited areas and in certain periods only (e.g., early
and late in the year). Coastal areas, especially in east Peninsular Malaysia and
East Malaysia, including small islands (such as Perhentian Island), could benefit
from wind energy. But for the majority of Malaysia, the solution of large scale and
uninterrupted renewable energies lies elsewhere.
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“Agriculture and Man” (PRT2008:
Pertanian dan Manusia): A course
few want to learn it and to teach it
The course “Agriculture and Man” or “Pertanian dan Manusia” (course code PRT
2008) is perhaps one of the most maligned courses among UPM undergraduates.
This course is compulsory for all undergraduates regardless of their degrees. So
you have students from motley disciplines: music, social studies, engineering,
medicine, and language studies gritting their teeth as they are “forced” to study a
subject they complain has nothing or little to do with their degrees.

Uninspired students lead to
blatant copying during an
exam for Agriculture and

Man (not my class!)
Good heavens, one batch of music undergraduates once exclaimed, what has
agriculture got to do with music?
Good question. And to answer this question brings us to ask a much deeper and
profound question: What is the purpose of a university? There are some popular
misconceptions about the purpose of a university. Those in the academia field
believe that a university is mainly about producing copious amount of research
papers, patents, and commercialized products. Others in the public believe that a
university is one that trains students for their future jobs.
Unfortunately, both of these groups miss the fundamental purpose of a university.
Yes, yes, a university is a place to do research and a place to train future job
employees. But the fundamental purpose of a university is to produce intellectuals
– people who are aware of important issues and challenges in the world today and
people who, by golly, can think and can solve problems.
Like a person who goes to a gym and builds huge muscles and become physically
fitter, a university is liken to a mental gym where students come out with fitter
brain muscles — mental capacities that are more alert, aware, sensitive, and
proficient in thinking about issues and in solving problems.
We must not have students who are just proficient in their respective narrow field
of expertise. In other words, we do not want engineering students, for example,
who are proficient solely in, say, electronics, but they are ignorant on world
issues such as the recent global financial crisis, food crisis, and climate change.
Or ask proficient music students on their opinion about Malaysia’s plan to
introduce genetically-modified (GM) mosquitoes to combat dengue, and those
aforementioned students would only exclaim, “Mosquitoes that are what?”
Consequently, students in Malaysian universities should learn about agriculture.
It is not because they can become potential back-up farmers but simply because
agriculture is an important issue in Malaysia. Whatever happens to agriculture in
this country affect us all.
Agriculture mainly produces food, and everyone — young and old, rich and poor,
educated and uneducated — eats. No one escapes agriculture. Agriculture has
helped to sustain our economy even in bad times. But agriculture is one of the

main causes of detrimental climate change due to agriculture’s unsustainable
activities (e.g., deforestation and emissions of nitrous dioxide). Malaysia faces
huge pressure from several international environmental groups on our palm oil
industry. Topple our palm oil industry, and Malaysia enters into an economic
crisis. Implausible? No, not when oil palm trees alone occupy nearly one-fifth of
the total land area of this country.
Unfortunately, it isn’t just students who are whining about “Agriculture and
Man”, but also some of the lecturers at my faculty. This is most unfortunate. My
faculty should be extremely proud of this course which is offered as a compulsory
course for all university undergraduates. This is a wonderful opportunity to
“spread the word” on the importance of agriculture and inspire non-specialists to
be enthused about agriculture. Instead, the overall impression I have is
“Agriculture and Man” is treated as a burden by my faculty — something we can
do without.
Professors, for example, are told not to teach this course. It appears that this
course is beneath their level of expertise and not worth the professors’ time and
trouble. Once, at a meeting, I suggested that my faculty write a textbook for this
course. I even mentioned that I found a publisher who was willing to publish such
a textbook. For my trouble, I was scolded. Yes, scolded for suggesting a textbook
for “Agriculture and Man” be written! One professor even told me that I should
think before I speak. Until today, I am bewildered on why I should be
reprimanded for suggesting what academicians should do: write books for
students.
In another case, one lecturer even remarked to his students in the first day of
class that even he wondered why this course should be taught at all. When you
have a lecturer who is uninspired to teach agriculture, are you surprised then that
you get students uninspired about agriculture?
For me, I enjoy teaching this course, and I never turn down an opportunity to
teach it every semester. I am glad to report that even though I start off with
uninspired students at the beginning of the semester, at least some of my
students feel differently about agriculture by the end of the semester. They grasp
the importance of agriculture to them personally, the issues and challenges facing
agriculture in the world and in Malaysia, and they also become more aware about
the food items they see at the supermarkets.

Not all my students are converted, of course; only some — but I will take that.

Some of my students (Computer
Science batch) and me in my PRT
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Why all the girls? Some of my
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See also
Rainbow Tears. A student’s blog on her (as well as her class’) blatant (and proud)
cheating efforts during an exam for this course. Again, I like to stress
emphatically that this is not my group.

