
TSHWANE UNIVERSITY OF TECHNOLOGY NEW ARCHITECTURE WING

The brief was to design a new wing for the architecture department at TUT. The end user wanted studio space, 
offi ce space and an auditorium to seat 120 students. The building had to be as energy effecient as possible, 
without using any mechanical ventilation. 

The building consists of 2 wings with a central core, essentially creating 2 courtyards, one on the west, and one 
on the east. The two wings are north-south orientated, with large area’s of glazing on the northern facades, to 
maximise natural light as well as solar penetration in winter. During the summer months these are protected by 
means of horizontal louvres. All the windows on the southern side are double glazed to prevent heat loss in winter 
as well as to buffer the sound of the road running past the site directly to the south. 

The two wings are long and thin, with a maximun width of 8m to maximise cross ventilation. The air on the 
southern side of the building will be cooled with mist sprayers, using rain water harvested from the roof, 
effectively creating an evaporative cooling system.

Photovoltaic cells on the roof generate 7kW of power, which keep backup batteries charged for use during ‘load 
shedding’. In normal circumstances this power has a dedicated circuit, which runs a few strategic lights and 
sockets.

Solar water collectors on the roof heat water for the heating system, which is essentially a re-invented radiator 
system. Water from the collectors are circulated through a series of surface mounted water pipes which in turn 
heat the space.  

All the lights are managed and controlled by a KNX system, which works on an infrared movement detection 
system. When the system picks up movement, it activates the lights, as well as the intensity. This means lights 
are never on where they don’t have to be. 
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HEATING SYSTEM

The entire southern façade boasts a radiator in the form of an adjustable louver placed in front of a winding cop-
per pipe that is connected to the solar panels on the roof. In winter hot water is pumped down from the roof, ef-
fectively turning the entire wall into a radiator-style heater. Once the louvers are opened, air blows over the heated 
pipes, pushing heated air through the building. All of the windows  on the southern façade have double-glazing to 
conserve gathered heat. The indoor balcony allows for heated air to rise freely and be drawn out of the top of the 
building.

SOLAR ENERGY

Due to an unreliable national grid, the client insisted on a back-up power system, so that students can continue 
working during blackouts. The PV system generates almost 7kW of power which charges a set of batteries. once 
the batteries are fully charged, the excess power gets dumped back into the building, alleviating the power de-
mands from the national grid. 

On the southern wing there are 5 vacuum tube solar water heaters. The water that is heated is mosly used for 
heating in winter. There are two heating systems; the one is an underfl oor heating system, which is basically a 
set of plastic pipes cast into the surface bed, and the other is re-invention of a typical old school radiator system 
which is discussed in the next window. 

HEATING AND COOLING

In the centre of the building, there is a circulation core which joins the southern wing to the northen one. It has 
large glazing panels which face east and west, which are protected by huge vertical louvres. These louvres can 
be opened, allowing the core to be heated. An open staircase in the core faciliitates vertical air movement, which 
can escape through louvre windows in the saw tooth roof confi guration. This whole process can be considered to 
be A solar chimney, which then draws cold ait from the outside, into the building. How the exterior air is cooled is 
discussed in the next window.

In winter, the louvres can simply be left open, allowing sunlight to enter. the louvres in the roof would then be shut, 
trapping the hot air inside

COOLING SYSTEM

The entire roof area is one big rainwater catch pit. All the roofs slope towards a large concrete gutter, which also 
acts as a structrual ring beam. this gutter leads to two 10 000 litre water tanks on the eastern side of the builiding. 
The water is mainly used to feed a series of mist sprayers placed on the southern facade of the building. These 
mist sprayers are mounted on small sculptural feature walls, which are placed about 1m from the southern facade. 
The mist cools the air through evaporative cooling, and this cold air gets sucked into the building simply by menas 
of cross ventilation, through adjustable louves below the windows.  

HEATING SYSTEM

On all the eastern and western walls, we designed a series of trombe walls, in collaboration with Professor Dieter 
Holm. The concept is simple. The exterior side of these walls are cladded with a glass box, almost like a green 
house. The air in this box heats up as the back of the box is painted black. This air is then forced into the builidng 
with small fans, which are powered by the PV system. Fresh air enters the wall from the inside, through a row of 
holes core drilled through the wall. This constant circualtion of air then eventually heats up the space. 

In summer, openings in the outside of the trombe wall are left open. This means that there is no gathering of hot 
air, as it simply rises out though the openings. during the evening, this glass box cools down much quicker than 
the structure and this cold air is once again forced back into the builidng at night, fl ushing the space with cool air.    


