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ABSTRACT

The Council for Scientific and Industrial Research
(CSIR), the DoE and Eskom have jointly developed

the South African Renewable Energy Resource
Since the wind resource database is no

Database.
accurate enough the Global Environmental Facility
and the Danish Government are funding a three year
project to develop an accurate wind resource map fo
the coastal regions of South Africa.

Two wind/PV based pilot hybrid mini-grid energy

systems have been implemented in the Wild Coast of —

the Eastern Cape Province. These two wind/PV mini-
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structural performance as well as
comparisons with imported metal blades.
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grids were implemented to provide the learning and ~—

experience for wind and other forms of renewable
energy based systems to compliment
connected electrification programme. The CSIR,
together with the then DME and the City of Cape
Town investigated the feasibility of large wind
turbines. This resulted in Eskom implementing its
wind energy scheme at Klipheuwel near Cape Town.
Even although the South African wind resource is nio
yet fully quantified it is recognised that the wind
resource ranges from poor to moderate and the CSIR
has designed and built wind turbines to operate in
moderate wind conditions.

This paper will provide an overview of wind energy
activities at the CSIR.

1. INTRODUCTION

The CSIR’s expertise in wind energy has evolvedafu
the capacity and expertise that was developed fipcsti
its work into research, development and demonsetradf

various technologies in the aerospace sector.

the grid

Figure 1: CSIR’s autogyro technology demonstrator.
2.  CSIR’S LOW WIND SPEED TURBINE

The energy crisis of the 1970’s stimulated intelegtower
generation by means of wind turbines. A programore f
the research and development of wind turbines for
generating electricity was launched by the CSIR [1]

The objective of this research programme was t@ldev
small-scale wind energy conversion systems interfded
operation in regions with low average wind speddss
was to compliment the then existing machines thatew
designed to operate in much stronger winds.

The main objective of the programme was therefore t
develop a wind turbine that could operate contisiyoin
regions with low average wind speeds, such as étoRa
that has an average annual wind speed of 1,8m/s.

Furthermore, the programme was also aimed at denglo

The Aeronautics Research Unit was established 8192 Wind turbine that was capable of producing a leiab
out of the National Mechanical Engineering Researcd@mount of power for the greatest number of days. In

Institute’s Aeronautics Division which was formed i
1960 [1]. At the time it was envisaged that thet would
fulfil a role as a research and development cefiotrean
emerging South African aircraft manufacturing intys
As an initial aeronautical research project, embathe
unit's field of activity — aerodynamics, structuresd
propulsion — and offering research challenges o gtne

general, the development of a small-scale windinerb
producing a few kilowatts of power in regions whstt@ng
winds do not occur was considered to be a worttewhil
research project.

The design, manufacturing and testing of a scaleemo
followed by the full scale wind turbine is descdbby

concept of an autogyro as a short takeoff and randi ESterhuyse, [2] in detail. In the development a$ thind
machine (STOL) was adopted. An experimental prgty turbine only fixed p!tch W|nql turbines were cons&ilb S0
was successfully flown in 1973. One of the resoftthis @S t0 keep the design as simple and as cheap siblpos
oroject was the development of the design an@d Maintenance to a minimum. Another important
manufacturing techniques for producing helicoptexirm Consideration was to develop a wind turbine rotbiciv
and tail rotor blades in glass and carbon fibrefeeced Would start to rotate at very low wind speeds stbagract
composite material, offering significantly improvedPOWer from the wind for as many hours as possieteipy.



A standard automotive alternator was modified tovigle a
suitable charging unit for a 36 volt bank of ba#ter The
torque required to overcome the static frictiorthaf drive
train was determined and a unique method of desam
developed to match the available starting torqueaof
specific rotor with the required static torque bé tdrive
train and charging unit. A rotor was designed adiogy to
the aerodynamics of axial flow wind turbines anchedel
was tested in the CSIR’s 7 meter wind tunnel tatsish
the characteristics of its performance and stattngue.

The aerodynamic design of the full-scale rotor wa
executed according to these results and a protoiype
turbine was built. From the results of test donehanfull
scale wind turbine it was shown that a turbine metuld
be designed for effectively harnessing the windrgynén
regions with very low average wind speeds.

This programme also proved that a wind turbindccbe
built from locally available parts to produce atrative |
source of energy suitable for application in the
underdeveloped regions of South Africa.

It was also recommended that three basic modelgraf
turbines, each having a rotor with a different chten
should be developed for harnessing wind ener¢c
throughout the whole of the country. Figure 2 shahes |
full scale wind turbine that was mounted onto thef rof
the CSIR’s 7 meter wind tunnel building during tésting |
period. Figure

3. CSIR’'S CURRENT AEROSPACE
CAPABILITY

The technological importance of a national aerospa
industry goes far beyond the development of airicke
and the accruing of socio-economic benefits. Thgh hi
technology benefits generate spillovers to othdustries,
create knowledge, increases competitiveness amdilate
innovation [3].

A CSIR and Denel flagship project was an aircrafbkn
as Ovid that held the distinction of being the wrlfirst
all composite material trainer aircraft, being mdicen a
carbon/glass honeycomb structure that was fullplzsic
with excellent flying qualities. Figure 3 shows iatpre of
the Ovid aircraft trainer and also represents t -
collaborative effort between aeronautics and melteri Figure 3: Ovid all composite trainer aircraft
research. The CSIR was a major contributor to the
development of South Africa’s first indigenous c@hb Consequently much of the know-how and expertis¢ tha
attack helicopter, the Rooivalk AH-2A (Figure 4). was developed by the CSIR in the aerospace semtobe
directly applied into the design and manufacture of
Considerable CSIR resources were dedicated toopé#ic advanced wind turbine rotor blades. It is this nece
technology through computational fluid dynamicsdevelopment in know-how and expertise in the aemsp

modelling and simulation, aero-elasticity ~advancedector that enabled the CSIR to reinvestigate dppities
structures and wind tunnel testing to develop theiV@lk.  in the wind energy sector.

Much of this effort has been applied to the desimual
manufacture of the rotor of the helicopter.



turbine in such a remote area had an impact omrgirtgad
times and ultimate system configuration.

In the CSIR, CTED and DMEA study a methodology for
the selection and evaluation of wind turbine geteesaand
sites was also discussed. This methodology was a
generalised one based mainly on the then European
experience of developing wind energy projects. Elet®

of this methodology were applied in the wind reseur
assessment and environmental impact assessmenteiteat
part of this overall study.

Meteorological wind data for 18 sites around thepe&Ca
Town area were evaluated. Applying criteria thedndlata
for the Cape Town area was assessed and the fofowi
areas were considered for further modelling studies
1. The False Bay coast in the vicinity of Mitchellsipl
2. The west coast between Melkbosstrand and Koeberg
and
3. An open site in the vicinity of Athlone power stati
due to it being a convenient site.

Modelling was done using WAsP (Wind Atlas Analysis
and Application Programme) which is a PC based
computer programme developed by Risg of Denmark.

Figure 4: Rooivalk AH-2A helicopter
Investigation of wind speeds of these three areasated

4, RECENT CSIR ACTIVITIES IN THE FIELD that two were suitable candidates for a wind twebin
OF LARGE GRID CONNECTED WIND demonstration project. These two sites were the
TURBINES. Strandfontein area south of Mitchell's plain ande th

Koeberg inland area where the hilly topography enbd

4.1  Wind Turbine Feasibility Study the wind speeds. At Strandfontein the average wpektd

In 1996 the CSIR, the Cape Town Electricity Depanin at a height of 10 meters is 5, 6 m/s. At the Kogheland
(CTED) and the then Department of Minerals and &per areas north of Durbanville the wind speeds rangeth f
Affaires (DMEA) undertook a project to investigafee 4,0m/s at the base of the hills to 7,0m/s at tips t@f the
feasibility for a wind energy scheme in the Capaiiarea hills.

[4].

A preliminary environmental impact assessment aated
A review was undertaken of the wind energy climaggl that the majority of people would be likely to soppthe
that was done for South Africa. Numerical modelgeve proposal for a wind energy scheme to be establishéte
used to analyse areas that were deemed to haviieakce greater Cape Metropolitan Area, provided that aliogrns
wind resources. This work was done primarily byf@ssor raised are adequately addressed.
Roseanne Diab from the University of Natal and ltedun
South Africa’s first wind atlas. This feasibility study recommended a proposal talgish

a wind turbine demonstration project with an engiirg
A review was also done of other South African wddne emphasis. It was further proposed that an operating
in the field of wind turbines at that time. The mity of company be established as an Independent Powenderod
published report was noted and by the mid 199@eethas and supply power to the Cape Town Electricity Depant
been only one serious attempt to apply wind turbingho had indicated a willingness to purchase th@uiubf
generators in South Affica. A small 5kw wind tuihad the turbines.
been placed into off-grid operation at Mabibi oe tHatal

North Coast. 4.2  CSIR’s Darling Wind Monitoring Programme

The Mabibi project was a joint undertaking betweefTo develop capacity and know-how in wind measurgsen
Eskom, the then National Energy Council (nowfor wind farm development, the CSIR undertook adwin
Department of Energy), the University of Natal &wtary monitoring programme on the Slangkop Farm nearifigarl
and was located at a primary school at the remata r from June 1997to February 1998 and is described by
settlement of Mabibi situated along the extremethaon  Struthers and Watt [5]. Simultaneous wind measunésne
coastal belt.  The constraints of locally availablevere done at two heights, at 6 m and 12 m. A 12amtm
equipment, the erecting and commissioning of a winstructure was erected as shown in Figure 4 to taidethe
wind measurement programme.



Figur 4: 12 meter mast at Darling

FRIER "”W T International Airport data. This process would edve

Vima. . whether the actual data recording at Slangkop
represents a below average year, an average yaar or
above average year in terms of wind power potential

The Darling Wind Station on Slangkop Farm produced
excellent data with data coverage for both systbeisg
100% since the commissioning date. Comparison ef th
wind roses for the MCS system revealed that witl th
exception of the month of July, the predominant dvin
direction for each month at the 6 m and 12 m lewadse

the same. The predominant wind direction during the
month of July at the 6 m level was east-north-east
south-south-east at the 12 m level. This changed to
northerly for June at both levels. For the remajrseven
months (August 1997 to February 1998) the predontina
wind direction was southerly.

When comparing the more predominant wind directions
for each month at each level, in all cases, exteet
month of July, these directions were either the esam
only slightly different. Referring to the Namakwartls
Saldanha Bay wind data for March 1997 to May 1997 i
would appear that the expected wind direction at
Slangkop Farm was southerly to south-westerly and t
lesser extent north-north-westerly

Referring to the wind roses for Slangkop Farm and
Namakwa Sands Saldanha Bay the following is redeale
1) The two MCS wind direction sensors indicate

Two wind monitoring systems were used to captunedwi Practically identical wind directions. _ .
data, a Mike Cotton System (MCS) and an Ammon#) TheSaldanha Bay wind direction data is very similar,

system from Germany. The Mike Cotton System w
chosen since several years of experience had wlteszh
gained with this system and sophisticated softwaas
developed at the CSIR Stellenbosch to process
further. The two systems were evaluated against etier

Jaarticularly with the strong southerly winds from
September to February.
3) Allowing for the approximate 2hegative offset of the
st gAmmonit wind direction sensor, it tracks the two BIC
wind direction sensors very closely.

over the full recording period interval and eaclstegn

consistently produced data of high quality.

The wind monitoring programme had the following
objectives:

a)

b)

When comparing the wind speed data recorded at
Slangkop Farm against that of Saldanha Bay, Eskom
Koeberg and Cape Town International Airport, the
following was observed:

&) The stronger wind conditions start during Sefitem

The routine collection, processing, analysis an i
d continue through to March.

presentation of wind data collected at the Slangk )
Farm site ) The average monthly wind speeds recorded,

The historic wind data available from the Namakw&onsidering the different levels above ground oé th
Sands Saldanha Bay Weather Station, the Eskgipemometers, are remarkably similar when refertong

Koeberg Weather Station and the Cape Towi'® S@ldanha Bay wind station.
International Airport were to be used as a comparis 3) 1he average monthly wind speeds of the MCS hed t

with wind data recorded at Slangkop Farm Ammonit system showed very close grouping. This
To describe the characteristics of the wind cooutiti "€flected the accuracy of the MCS and Ammonit syste

from the three sites with an emphasis on the I:garlin4) The Slangkop wind data recorded between July? 199
site. and February 1998 showed that the average winddspee

To draw conclusions as to what the wind speeds afgcorded at the 6 m and 12 m levels tended to triaek
directions could be over a period of one year #verage wind speeds recorded at the Cape Town

Slangkop Farm and the expected average wind apedrgprnational Airport rather closel_y. This Would_dinate
Slangkop Farm over a longer period than one year. that the 10-year average of the airport would givgood
To evaluate the Slangkop data recorded over thee nifd€@ Of the longer term wind power potential of the

month period against the longer term Namakwa Sandiangkop site at Darling. ,
Saldanha Bay, Eskom Koeberg and Cape To Examination of the wind data revealed that thdier

part of 1997 indicated average wind speeds at Eskom



Koeberg and Saldanha Bay to be somewhat lower thdt8. Site selection study for Eskom SABRE-GEN
their longer term average values.

The aim of the site selection study, [6], for Eskeas to
When comparing the average monthly wind speeddentify a number of suitable sites for their prepd wind
recorded at the three stations during 1997 to thgehr power demonstration facility, assess them according
averages the following was revealed: defined technical and environmental site seleatidteria,
1) The data for the Cape International Airport gade and then recommend two or three preferred sites for
that 1997 was an above average year in terms ohgwe assessment in the Environmental Impact Assessment
wind speed. (EIA). The site selection criteria that were praddby
2) The data for the Eskom Koeberg 10 m level intgica Eskom were intended to guide the evaluation of i@tk
that 1997 was a below average year for average wisdes in an objective manner, and to inform theiahof
speed. two to three ‘preferred’ sites, for investigatianthe EIA.
3) The Saldanha Bay data revealed that the epdigrof The technical and environmental criteria identified
1997 was slightly above the three-year average ftweing important in determining the location and
Saldanha Bay, July to September below this aveaage performance of the wind demonstration facility fs¢ed
October to December similar to the three-year ayera in Table 1.
The nett result is that the 1997 12-month averdgé, 2

Table 1: Criteria identified for use in the sitéestion

m/s is approximately 98% of the Namakwa San@Srechnical criteria Wwind energy and climate
Saldanha Bay three-year annual data average. Speed
4) The above would tend to indicate that the aweral Direction

Turbulence and obstruction

monthly wind speeds recorded at Slangkop Farm duri rbL
Existing data sources

July 1997 to February 1998 should be regardedose ¢b

=)

Accessibility
the longer term average High profile
5) Analysing the wind data it is seen that theorati the Land ownership
average wind speeds recorded at Saldanha Bay Esd Planning and zoning
Slangkop Farm track very closely, even although t , Grid integration -
actual recorded wind speed range was closer toofttae | Environmental Proximity to socially sensitive sites
C Town International Airport data criteria Proximity to ecologically sensitive sites
ape p Other criteria Electromagnetic interference

Potential for supporting local alliances

Referring to the MCS system data and the Ammonit

system datat is seen that theidrnal wind pattern is |ncluded in the wind turbine techno-economic fedigjb
strongly developeth the early afternoon through to 22:Oostudy were limited areas that were modelled usirag®V
hours from November to February [4]. These areas included the Strandfontein ceasts of
o ) ) the hills north of Durbanville and the area aroduldlone
When considering the wind power poiahtat Slangkop power Station. The results of this analysis weredus
Farm the following points needed to be considered: provide inputs into the assessment of some of ies s

1) The average wind speed recorded over the alniest  hat have been selected. Where sites fall out efatiea
month period was,& m/s at the 6 m level and%m/s at hat was modelled an expert opinion was given.

the 12 m level.

2) Using the Cape Town International Airport histo The assessment of each criterion for the variotes $6
data to estimate the average monthly wind speeds fQmmarised in Table 2. A comparative assessment of
March 1997 to May 1997for the Slangkop site, the gach site with reference to the site selectioneiait
estimated annual average wind speed wasn@s at the jngicated that the Klipheuwel Telkom Site was thestn

12 m level. o technically and environmentally feasible site attthtage

3) Using the Namakwa Sands Saldanha Bafolhic data of jnvestigation, due to its unobstructed posititarge

to estim&e the average mqnthly wind speeds for Ma_rcpind area, accessibility, potentially high profiend
1997 to May 1997the estimated annual average windg|atively easy integration with the Eskom grid.€Th
speed _Wa§,6 m/s at the 12 m level for the Slangkop s'te-OIiphantskop Farm and Philadelphia sites were very
4) Projecting these values to a SOlewel above ground ¢josely matched in terms of their fulfilment of tisite
produced an estimated annual average wind spe8 of se|ection criteria used in this study, but wergrgly less
m/s and 975 m/s in 2) and 3) above _ favourable than the Klipheuwel Telkom Site.

5) Based on these two figureke epected average wind

speed figure is taken as89m/s for the 50 m level at |; should be stressed that this analysis was basedkpert

Slangkop Farm for 1997 o _ judgements, particularly in the case of the winergg
6) This estimated figure should berified in future wnd and climate, for which there was no measured data f

monitoring at the Slangkop site with a greater degof 4y of the sites during the time of investigation.
accuracy using more complex wind measuring

instruments



Table 2: Synthesis of detailed site assessments
Criteria Klipheuwel Oliphantskop Philadelphia Strandfontein Wingfield
Wind Speed 5m.s' 5m.s' 5m.s' 6 m.s' 5m.s'
(modelled) (modelled) (modelled) (modelled) (measured)
Turbulence & . . . .
Obstruction Medium Medium Medium Low Medium
Grid . Favourable Medium Unfavourable Unfavourable Favourable
Integration
. . . No negotiation . . No negotiation . .
Land ownership Negotiation required required Negotiation required required Negotiation required|
Accessibility High Medium Medium Medium High
Profile High High High Medium High
Social Sensitivity Residential: near site None identified Residential: near site  Residential: near site  Resial: near site
Ecological . i Possibility of bird . o Possibility of bird Possibility of bird
Sensitivity Eme fEEmTie strikes M falAiEd strike strike
E‘'magnetic To be assessed To be assessed To be assessed To be assessec To be asses$ed
Interference
Ranking 1 2 3 4 5

The Strandfontein and Wingdfield Aerodrome were the
least favourable of the remaining five sites, beailugse to
the Cape Town City and with potentially seriousdian
ownership / land use issues to be resolved; btk giere
also close to socially and ecologically sensitiitessand
would have had widespread aesthetic impacts.
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This site selection study that identified Kliphelwas the /
most favoured site was followed by a comprehensive =~
Environmental Impact Assessment ahead of Eskon
developing and constructing its wind energy schexne

D~
-

100,00000

Klipheuwel. Figure 5: Mean wind speeds at 60m
5. RECENT CSlR ACT|VITIES IN THE FIELD South African Renewable Resource Database - Wind Resource
OF SMALL WIND TURBINES. e A AT AR

speeds (mfe) 3t 10 m height
above ground level

Legend

5.1 Wind Resource Map for Eastern Cape Province
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A three-year investigative project entitléBenewable
energy sources for rural electrification in South
Africa" was undertaken [7]. The aim of this project wa:
to obtain firsthand understanding of the complexty
sustainable socio-economic development as well |

identify any projects that could be implemented.eDu A

to its impoverished state, particular attention \ya&n PR e
to the Eastern Cape province of South Africa irs thi

project. @ @m

The primary objective of this project was to idénti Figure 6: Current wind atlas for South Africa
the commercially viable opportunities for rural ] o
electrification in the Eastern Cape Province (E©P) 5-2  Pilot Hybrid Mini-Grid Energy Systems
South Africa using wind, hydro and biomass powered . ) ,
Remote Area Power Supply (RAPS) systeffite long During t_he course o_f_ the above described project an
term wind resource at 60 m and 25 m above grouvel le OPPOrtuNity was identified for a renewable energseul
(possible hub heights of large and small wind tuebi project at the Hluleka Natu_re Reser_ve in the Trar_lsigmn
respectively) has been estimated to fkmpatial ©Of the Eastern Cape Province. This energy progarndd
resolution throughout the Eastern Cape using the basis of South Africa’s pilot hybrid mini-grigroject,
combination of wind flow modelling techniques. &ig 5 [8]-
shows the results at a height of 60m. ) S )

A hybrid mini-grid energy system can be definedaas
The above wind resource assessment for the EdGtgre  iNdependent, or grid inter-tied community energisat
Province was combined with a wind resource assegsmé&ervice employing a combination of conventional /and
that was done by Eskom into the current wind aftas renewable energy technologies. Such energy systiones
South Africa and is shown in Figure 6 below. for the provision of a comprehensive electricityvem,



where 220V AC 50Hz can be supplied asgr@t. This then generation capacity of 86kW. In brief this consiststhe
allows for standard 220V appliances can to be used. erection of 6 X 6Kw mast mounted wind generators (6
tall) and an array of 560 X 100W solar photovoligémnels
The Minister of Minerals and Energy extended thedate mounted on steel structures and a building to hdbee
of the National Electricity Regulator to facilitatthe control system and a bank of batteries for storage.
implementation of pilot hybrid mini-grid energy $gmss
with a view to use these pilots projects to gaipesience
and understanding of such energy systems so trattanal
roll-out plan can be developed. CSIR was contratdemb-
ordinate the development of an implementation pléth
Shell Solar Southern Africa being the implementatio®
company.

To reduce risks and increase the probability ofcass
emphasis was placed on proving the technical carficsp

hence the decision to implement South Africa’st fireni-

grid in a nature reserve, namely the Hluleka NaRgserve
Thereafter, with the technical dimension of the irgid

being proven the social dimension of implementhegilot
mini-grid was addressed.

Figure 8: Lucingweni 86 kW hybrid mini-grid
The electricity generation system for the natusemee is 6. WIND ATLAS FOR SOUTH AFRICA
provided by two small wind turbines, each beingravBn The development of an accurate Wind Atlas for South
2.5 kW machine, and a photovoltaic array consisting8 Africa is intended to accelerate the investmentind
X 100W solar panels. (Figure 7) Included in thecieleal energy in South Africa. This is in line with govemant’s
generation system is a control system, batteries fobjectives of reducing green house gases and diyacs
electricity storage and a diesel generator as kupadhis our energy supply and also developing human captwit
system provided the electricity for the electriappliances support the emerging industry. The Wind Atlas cizdl f
for the nature reserve, namely lighting, officeipment etc. applications is at least two areas, namely to a#sithe
development of large grid connected wind farms &nd
provide more accurate wind resource data to identif
potential off-grid electrification opportunities.

The DoE, Eskom and CSIR are jointly funding the
development of an off-grid electrification planningol
based on harnessing renewable energy resources.
However, this off-grid electrification planning tods
dependent on good quality resource data and inphts.
current South African wind energy resource datahase
inadequate and a more accurate and reliable wiadygn
resource database will enhance the value of theraff
electrification planning tool.

The Global Environmental Facility (GEF) and the 3an
Government are funding a three year project to ldeve

an accurate wind resource map for the coastal megid
South Africa. Figure 9 shows the area in blue tisat
8§rrently planned to be assessed. The project team
consists of Risg-DTU of Denmark, CSIR, University o
Cape Town, the South African Weather Services aed t
South African National Energy Research Institute.

Figure 7. Wind, PV array at Hluleka Nature Reserve

To demonstrate the suitability of hybrid mini-gdghergy
systems in communities several villages and setihsnin
the Hluleka area were surveyed and the communiti
consulted. This process, undertaken by Shell Sstarth
Africa, resulted in the identification Lucingwenillage,
10kms from the Hluleka Nature Reserve, as a siteafo
hybrid mini-grid system. Lucingweni village has 22
households. The mini grid consists of: Power Gatiter,
Reticulation, and Premises Equipment componentgir&i
8 shows a picture of the mini-grid at Lucingweniage.

0] . — .

The primary activities are: wind measurements, meso
scale wind modelling, micro-scale wind modelling,
extreme winds investigations.

Power Generation is achieved through the use of
combination of solar photovoltaic panels and win
generators and their associated control, accuronlathd
distribution equipment providing a nominal eledtyic

IR into national competence centres for high igual

C%gjectives are to also develop capacity and toldpvihe
wind measurements and micro-scale modelling.



established. With this information as well as otbeteria
Eskom developed its wind energy scheme at Klipheaswe
a basis to develop a firsthand understanding ofl gri
connected large wind energy schemes.

South Africa {‘i 7
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Mabsiopye

The CSIR invested in developing expertise and défyab
in wind resource measurement and this was plliethén
preliminary stages of the development of the Dgrlivind
farm. This investment has resulted in the CSIR dein
included in the project to develop South Africa’s
comprehensive and accurate wind atlas.

Once this wind atlas is in place not only can lagyel
connected wind energy schemes be facilitated bsa al
those off grid electrification projects where winsl a
renewable energy to be considered.

ATLANTIC

INDIAN
OCEAN

Towards developing the new wind atlas for Southicafr
the current mesoscale wind atlas suggests thathSout
Africa’s wind resource is higher than estimatecpbgvious
studies.

Figure 9: Area to be modelled for new wind atlas.
Since the wind atlas will cover those areas whiseevtind
speeds may be low to moderate, wind turbines thetate
in low to moderate wind speeds can be implemer8adh
wind speeds can be found in off-grid areas thatlareely
populated.

6.1 Mesoscale Wind Atlas for South Africa

The mesoscale modelling is being done by the Usityer
of Cape Town as part of the overall wind atlas gubjlt
may be appropriate to provide the reader with @esaf
what the current, and growing, understanding oftiSou
Africa’s wind resource is. Consequently the CSIR has the know-how to desigh an

build low to moderate wind speed wind turbines to

Hagemann, [9], explored the use of a regional d¢émacontribute to the Government's objective of uniaeérs
model to produce a detailed wind climatology forutho access to electricity for all of the citizens oluBoAfrica.

Africa in the context of wind power applications. terms

of the resultant mesoscale wind atlas of SouthcaAfia 8.
significant inland wind resource was discoveredrdhe
three Cape Provinces which was previously unknowil]
Hagemann puts forward the case that South Afriaétsl
resource is higher than some previous studies have
suggested and is comparable to some of the windigai
markets in the world.

Hageman estimated that wind power may realistically
provide 81TWh or 35% of South Africa’s 2007 elegityi
demand. [3]

7. DISCUSSION

The CSIR'’s aerospace related expertise in aerodgeam
materials analysis, advanced structural analysis,
computational fluid dynamics, modelling and simiglat [4]
and aero-elasticity can quite readily be transfemgo the
wind energy domain. The CSIR's expertise in
computational fluid dynamics and modelling can diso
readily transferred into modelling of wind resowaeing [5]
WASP.

CSIR used WASP numerical analysis techniques ingry

to establish the wind resource for regions in aodiad the
Cape Metropolitan area. Using the results of thimerical [6]
analysis and well as expert inputs into the wirsbuece of

the area around the Cape Metropolitan area proniight

into those areas where a wind energy scheme cauld b
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