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Technical concept sketch 1 - moving from a stereotomic to tectonic structure comprising out of grey brick
reflecting the old retorts changing to steel frame, and then to timber frame ( Author, 2017)

Fig 214: Technical concept sketch 1- moving from a polluted landscape to a non-polluted landscape ( Author,
2017)

Fig 215: Technical concept sketch 2- moving from a polluted landscape to a non-polluted landscape. Energy
square juxtaposed to heritage square introducing a new form of energy production. ( Author, 2017)

Fig 216: Energy production changing from a synthetic extortion of natural materials to a regenerative closed
loop system. ( Author, 2017)

Fig 217: System, technology and structure combined sketch diagram ( Author, 2017)
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Fig 218: Technical concept diagram ( Author, 2017)

139



39 Systems

e

Main System
T-Wet biomass to natural gas
Sub systems
2-Hydronic underfloor heating and cooling

3-Evaporative M-cycle Ventilation

Fig 219: Third retort clay render in context ( Author, 2017)

397 \/\/et biomass to natural gas

Main System

1-Wet Biomass to natural gas

The appropriate system selection is crucial for the
response to the heritage site as its very existence
flourished through a linear system. Proposing a
wet biomass to natural gas process places the third
retort and the first two retorts in a healthy dialogue
with each other. Both of them produces gas, but
the new wet biomass to natural gas is in a closed
loop systemn, an accurate reflection of regenerative

theory, a system where the soil is no longer polluted,

but the plant area’ is raised above the polluted
landscape. The hydrothermal gasification cleans all
contaminated water as the high pressure and heat
kills dangerous pathogens. The system recycles
c0? as nutrients, gives potable water and crude oll
as a byproduct. The system exposes itself through
the architecture to edify it as a didactic device, to
start a dialogue and teach people that is using the
space.

2-Scale

According to Genifuel “ Hydrothermal Processing
systems have been built at six sizes in a steady
progression of scaling up.

This experience gives high confidence in further
scale-up,

The largest currently operating system is a

pilot plant which processes 1 metric t/d of wet
feedstock. The next system will expand this scale
2x 1o 3x (depending on feedstock) in late 2015.
Larger systems are planned in 2016" (www.
genifuel.co..za

3-Feasibility

This process will be used as a theoretical system
design informant to add value to the architecture
as didactic device. Therefore the production is for
building use, as well as for Restitutive Park, to tie
in with the legacy of giving out free byproducts on
site. This system will be used to do further hands
on research on site with regards the different
research fields. (Elliot, n.d.)

Fig 220: Bench-Scale Oil and Gas System (Old) (Elliot, n.d.)

Fig 2271 Bench-Scale Oil and Gas System (New) (Elliot, n.d.)

Fig 222: Skid-Mounted Gasifier Unit (www.genifuel.co. za)
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POTENTIAL ROOF CATHMENT AREA

WATER NEED( MINUS ALGAE FARM)

Capacity(M) Water Biomass(algea) Wet Capable Month- | Natural Gas Biocrude Oil Yield(40%) Potable Water yield(10%)
needed Biomass ly burn( max) Yield(50%
Total(m) L/g)

Tubular 22 132 88 22 M 4.4 1.32
System A

Tubular 22 132 8.8 22 m 4.4 1.32
System B

Tubular 22 132 8.8 22 M 4.4 1,32
System C
Small Tubu- 4,137 2.5 1.6 4,137 2 1.6

lar Facade

louvre Sol
Small Tubu- 4,137 2.5 1.6 4,137 2 1.6 0,25
lar Facade
louvre H20
Small Tubu- 4,137 12.5 1.6 4,137 2 1.6 0,25
lar Facade

Renewable

Energy

Total 78,411Tm3 26,4m3 78,411Tm3 62m3 39m3 18m3 0,25m3

Estimate gas productions (author, 2017) (Elliot, n.d.) (www.genifuel.co..za)

The table above shows the estimate calculations of the algae farm. Keep in mind that these are only estimates and

works on a theoretical upscaling of a proven and tested process. These numbers also reflect a system working 24/7
-7 days a week. This is not possible due to maintenance reasons as the Third Retort does not use this process for a
large-scale production but rather as another didactic tool, designed to expose the different research fields through a
process. Research is the main program. This process gives an opportunity for research on many samples of water,
Co?2, waste, biomass, bio-crude oil and natural gas. After the gas supply needed by the Third Retort and Restitution

Park has been provided for (used in the laboratories, heating of water, cooking, generators, etc) the excess gas will

be given out freely to the public in true tradition of the Old Johannesburg Gas Works.

Fig 223: System section diagram (author, 2017) . solar chimney extracts hot air

Coolerado cooling input to research pod

DESCRIPTION AREA (m?) RUNOFF COEFF. (C)
MONTH PERSONS WATER/ DOMESTIC | IRRIGATION
Roof structures-and catchpit DA (374) 09 CAPITA/ DEMAND DEMAND
Corrugated sheeting 837 0,7 DAY (I) (m3/month) | (m®/month)
Cawn- Algea 7890 0,08 Jnuary 140 2 8,68 166.2
TOTAL AREA (A) 4795,00 February 140 84 166.2
WEIGHTED C 0,45 March 140 2 8,68 157.2
April 140 8,4 157.2
ESTIMATED WATER YIELD e =5 5 55 N
Month AVE RAINFALL, CATCHMENT TOTAL WATER <une 140 84 2.0
P (m) YIELD (m?) YIELD (m?) Jaly 120 2 868 56
(Yield = PxAXC)
August 140 8,68 151.2
January 013 251,89 251,89 September 140 2 84 166.2
February 0,09 162,88 162,88 vctober 140 2 868 1662
November 140 2 84 166.2
March 0,08 149,62 149,62
December 140 2 8,68 166.2
April 0,05 98,48 98,48
Monthly 102,2 141.3
May 0,01 22,73 22,73 average
June 0,01 1515 1515 WATER BUDGET
July 0,00 758 758 MONTH | YIELD (m% | DEMAND | MONTHLY
. . . month) (m3/month) | BALANCE
August 0,01 11,36 11,36
January 2519 181,6 70,3
September 0,03 47,35 47,35
February 162,9 1799 -17,0
October 0,07 138,25 138,25
March 149,6 1701 -20,5
November 0,10 196,97 196,97 -
April 98,5 169,0 -70,5
December 0,11 204,54 204,54
May 22,7 92,8 -70,1
Monthly Average 0,70 108,90 108,90
June 152 857 -70,5
July 76 86,0 -784
August 11,4 163,2 -151,9
a0 304 September 473 1796 1323
145 145 70 October 1383 180,8 -42,5
104 100 November 197,0 180,5 16,5
December 204,5 181,6 229
100
ANNUAL 1306,8 1850,7 -5439
AVE.
«
=
]
> =
£
=

Fig 224: Water catchment diagram (author, 2017)
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323 \/ent'atiom‘ Thermaregulation

Fig 225: Research pod exploded (Author, 2017)

M CYCLE EVAPORATIVE COOLING

Fig 226: M cycle ventilation variation diagrams (Author, 2017)

HYDRONIC UNDERFLOOR THERMAL REGULATION

e

Fig 227: hydronic underfloor heating implementation into research pod diagram (Author, 2017)
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hadow analysis and SBAT

Fig 228: Shadow analysis of the Third Retort (Author, 2017)
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Fig 229: SBAT rating before intervention (Author, 2017 Fig 233: SBAT rating after intervention (Author, 2017)
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3.3

S'te plan

A

SITE PLAN 1:1000

Fig 231: Site plan (Author, 2017)

34 Axonometrio system plan

Fig 232: Axonometric system plan (Author, 2017)



Fig 233: Systems flow ( Author, 2017) 7‘

tubular photobioreactor( historical link with pipes) Fig 235: Combined system plan ( Author, 2017)

container size

storm water
catchment

static tank
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dual pipe system
underground
watertank

wet biomass to natural gas dia-
gram 3 (author, 2017)

Fig 234: wet biomass to natural
gas diagram 2 (Author, 2017)

recycled co2
nutrients
solar radiation o———
pressure 21Mpa
heat 300 °C
natural gas

algae

149



3.9

Pans

1%

Tom Groundfloor
L ——

Fig 236: Ground floor plan (Author, 2017)

Y

Y

First Floor

e 1 Fig 237: First floor plan (Author, 2017)

oM Second floor
o 19 238: Second floor plan

(Author, 2017)
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Fig 239: Section 1 (Author, 2017)
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Section 7

5M
|

I ———
Fig 240: Section 2 (Author, 2017)
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Seotion 3

Fig 241: Section perspective (Author, 2017)
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Fig 242: Brick detail poster (Author, 2017) Fig 243: Fiber cement detail poster (Author, 2017)
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Fig 244: Steel detail poster (Author, 2017)

Fig 245: Timber detail poster (Author, 2017)
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PERSPECTIVE PERSPECTIVE
Fig 246: Perspective 1 poster (Author, 2017) Fig 247: Perspective 2 poster (Author, 2017)
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164 Fig 248: Perspective 3 poster (Author, 2017) Fig 249: Perspective 4 poster (Author, 2017) 165



3.9

Concl

Fig 250: Render of algae farm (Author, October 2017)

Y,

Architecture, created through
the lens of didacticism, g
many opportunities to deal
with the spatial legacies of
post industrial sites. It will
contribute in changing the
way that we experience space
and give another layer of
meaning to place. Didactic
architecture proves that a
new architecture typology can
be created where process and
architecture coincides in the
urban context to deal with im-
mediate environmental issues.
It also provides spaces where
constructive engagement
with the public is encouraged.
Didactic architecture has the
possibility to be applied on
different types of sites and
areas with the aid of a con-
textual theory. Didacticism as
architectural driver gives an
opportunity for architecture to
perform beyond its utility

Fig 257: Render of Retort house 1 (Author, October 2017)
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