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A Second Look at Vele Secondary
Vele Secondary School, which recently won the Afrisam SAIA Award for Sustainable Architecture,
alongside Lebone II College in North West, under the category for built work that has been
beneficially occupied from 15 March 2011, is revisited to learn more from East Coast Architects
about the project’s optimal solar orientation and other renewable energy applications.

Behind the Design
Vele Secondary School is a rural school in Limpopo Province.
Located in a mountainous, remote region of the Vhembe
District, the significant role of this school within the local
community cannot be understated. Being part of the “Creating
Schools” initiative, it was imperative to maintain best practice
standards for ecologically sustainable construction, as well as
incorporating community and cultural expression in the
development of the project. The design ethos was pursued on
the basis of:
• Transparency of Process
• Innovation in Design and Construction
• Environmental and Social Sustainability
• Cultural and Community Expression
• Access by Community to Selected Facilities/Amenities

Passive Low Energy Design with High
Comfort
Passive low energy design (PLED) principles were followed in
the design of the school, to provide optimal thermal comfort
and light levels for learners and teachers and to achieve lower
running costs in terms of heating, cooling and mechanical
ventilation. By orientating the major window wall of learning
spaces to within 10 degrees of north, control of solar gain and
natural lighting within the classroom was achieved. Effective
insulation of roof, walls and foundations reduces heat gain in
summer and heat loss in winter, leading to higher levels of
thermal comfort for learners. Efficient window design on both
north and south walls assists and promotes natural cross
ventilation of learning spaces.

Project team members engaged the community in a series of
meetings and workshops, and while the outcomes of these
interactions may not have borne directly on all issues of design
and decision making, they did serve to foster a positive
relationship between “client” and “project team,” which made
way for more informative, sometimes casual discussions with
learners, teachers and community members.
For example, future pupils were taught to map the area and
their routes to school, and they identified and photographed
both threats and special sites in the landscape. While their
photos were exhibited to raise funds, their findings also
inspired elements of the school's design and the selection of
building materials.
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The Limpopo Department of Education specified the colour of the metal roof, which will increase the insulation properties by roughly 10%.

Solar PV
Eskom commissioned this installation as a
trial project and financed the 50m² solar
photovoltaic (PV) array to provide
electricity for the IT infrastructure and the
borehole water pumping at the school (the
6,4 kilowatt solar PV installation provides
power for 80 computers). An energy
metering
system
monitors
energy
consumption
and
informs
school
management. It is estimated that the
school’s electricity expenditure will be
reduced by approximately one third, which
is a substantial cost saving for this entity.
The valuable PV panels are securely fixed
onto a north-facing, second-floor roof and
for security reasons are not visible from the
road.
The system is simplicity at work: The PV
panels convert sunlight into electricity, and
the batteries store electricity for use during
periods of little or no sunshine. An inverter
manages and converts the DC (direct
current) electricity from the panels into
220V AC (alternating current) used by the
school whilst also controlling battery
charging.
An energy monitoring system has been
installed to help the school reduce electrical
energy costs. The Energy Display Monitor is
prominently displayed in the reception
foyer, raising awareness of the costs of
energy and the benefits of the school's
renewable energy.
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Technical Details
PV panels:
• 32 x 200 watt (6.4kW peak) solar panels (A-Grade) with 25
year performance guarantee
Power electronics:
• Powerstar BI 6000VA/48Volt/modular bi-directional/grid
interactive pure sine wave inverter
• Outback Flexmax 80 - 80A MPPT controller and battery
charge regulator
Batteries:
• 24 x 1600Ah @ C100 1188Ah @ C5 / 2Volt tubular wet cell
batteries

qualities such as good insulation and aesthetics, they also assist
in the management of storm water runoff.
The unique flora of the area is captured and amplified by green
roofs over the covered walkways, free-standing public toilet
blocks, the new children’s library, and the science and
administration centres. Plants were sourced from rocky
outcrops within 1km of the site.
These roofs attract local birds, insects and butterflies, and
provide opportunities for learner and teacher research that
could lead to academic advancement. Once established, no
irrigation of the roofs will be necessary.

Water Strategy
Rainwater is harvested off all available roof and hard surfaces
at the classroom blocks and piped to a 100,000 litre “tank
farm.” Using solar power, the water is pumped to 20,000 litre
header tanks from where it is gravity-fed to irrigate food
gardens.
Rainwater is harvested off the community hall and stored in
tanks with a total capacity of 30,000 litres. This water is
gravity-fed to irrigate the sports fields. Potable water is solar
pumped from an on-site borehole to 10,000 litre elevated
tanks from where it is gravity-fed to kitchens, drinking
fountains and wash basins.

Green Roofs
Using only hardy, drought resistant, indigenous plants from the
region that require no watering and little maintenance, the
school’s green roofs not only preserve biodiversity and impart
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Vele learners have become ambassadors for sustainability with
help from a local tourism establishment. Post-occupancy
programmes included several initiatives, including the creation of a
Building User Guide with guidelines for the operation and
maintenance of the school infrastructure and detailed technical
information of all systems, and – through monitoring and evaluation
of school energy consumption patterns – the development of a
model for energy efficiency at schools.
For more information, contact:
East Coast Architects
Derek van Heerden: derek@eastcoastarchitects.co.za
Steve Kinsler: kinsler@intekom.co.za
Tel: (031) 209-7093
Fax: (031) 207-4331
www. eastcoastarchitects.co.za
Photographs courtesy of East Coast Architects, AfriSam-SAIA.

PROJECT TEAM

Elevated water tanks over the security gatehouse.
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Architect: East Coast Architects
Quantity Surveyor: Mike Royal Quantity Surveyors
Civil & Structural Engineers: ARUP
Electrical Engineers: LUDE Projects
Passive Low Energy Design: P J Carew Consulting
Renewable Energy & Energy Monitoring:
P J Carew Consulting
Main Contractor: Keren Kula Construction
Landscaping & Green Roofs: Green Roof Designs
Permaculture Food Gardens: SEED
Renewable Energy System: MLT Drives
Sports Fields: Dynamic Sport Surfaces
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Post-Occupancy Vele Secondary
School

