
3Chapter 

3- Technical

 3.1 Technical Concept    139
 3.2 Systems     140
  3.2.1 Wet biomass to natural gas  141
  3.2.2 Water    143
  3.2.3 Ventilation |Thermal regulation 144
  3.2.4 Shadow analysis | SBAT rating 145
       
     
 3.3 Site plan     146
 3.4 Axonometric system site plan   147
 3.5 Plans     150
 3.6 Sections            152
 3.7 Details      158   
 3.8 Perspectives and conclusion   162
 3.9 Conclusion     166
 3.10 Bibliography    168

 



139138

Technical Conept3.1

Programmatic and system contamination

Exhibition route from less accesible research to public 
exhibition

Historical-link process to bind all energy research fields 
in architecture (systems design)

The third retort as a place of contextualised energy 
research engaging with the public in a didactic narrative

Exhibition

Laboratory
Laboratory

Laboratory

Solar Research

Bio Fuel Research

Water Research

Circulation
Workshop and assembly

Prototyping

Gas usage in laboratories

methane production

tubular wet biomass harvest

water input from greywater, roof cathment abnd stormwater catchment pit

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 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 214: Technical concept sketch 1- moving from a polluted landscape to a non-polluted landscape ( 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) Fig 218: Technical concept diagram ( Author, 2017)
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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 system, 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 
co2 as nutrients, gives potable water and crude oil 
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 to 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.)

   

Skid-Mounted Gasifier Unit 

Bench-Scale Oil and Gas System (New) 

Bench-Scale Oil and Gas System (Old) 

Fig 221: Bench-Scale Oil and Gas System (New) (Elliot, n.d.)

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

Fig 222: Skid-Mounted Gasifier Unit (www.genifuel.co..za)

Wet biomass to natural gas3.2.1Systems3.2

Main System

1-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)



143

solar chimney extracts hot air

Coolerado cooling input to research pod

Fig 223: System section diagram (author, 2017)

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, 
Co2, 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.

Month AVE RAINFALL , 
P  (m)

CATCHMENT 
YIELD (m³)                   

(Yield = PxAxC)

TOTAL WATER 
YIELD (m³)

January 0,13 251,89 251,89

February 0,09 162,88 162,88

March 0,08 149,62 149,62

April 0,05 98,48 98,48

May 0,01 22,73 22,73

June 0,01 15,15 15,15

July 0,00 7,58 7,58

August 0,01 11,36 11,36

September 0,03 47,35 47,35

October 0,07 138,25 138,25

November 0,10 196,97 196,97

December 0,11 204,54 204,54

Monthly  Average 0,70 108,90 108,90

DESCRIPTION AREA (m²) RUNOFF COEFF. (C)

Roof structures-and catchpit 1171---------(374) 0,9

Corrugated sheeting 834 0,7

Lawn- Algea 1890 0,08

TOTAL AREA (A) 4195,00

WEIGHTED C 0,45

MONTH PERSONS WATER/ 
CAPITA/ 
DAY (l)

DOMESTIC 
DEMAND 

(m³/month)

IRRIGATION 
DEMAND 

(m³/month)

Jnuary 140 2 8,68 166.2

February 140 2 7,84 166.2

March 140 2 8,68 157.2

April 140 2 8,4 157.2

May 140 2 8,68 81.6

June 140 2 8,4 75.6

July 140 2 8,68 75.6

August 140 2 8,68 151.2

September 140 2 8,4 166.2

October 140 2 8,68 166.2

November 140 2 8,4 166.2

December 140 2 8,68 166.2

Monthly 
average

102,2 141.3

MONTH YIELD (m³/
month)

DEMAND 
(m³/month)

MONTHLY 
BALANCE

January 251,9 181,6 70,3

February 162,9 179,9 -17,0

March 149,6 170,1 -20,5

April 98,5 169,0 -70,5

May 22,7 92,8 -70,1

June 15,2 85,7 -70,5

July 7,6 86,0 -78,4

August 11,4 163,2 -151,9

September 47,3 179,6 -132,3

October 138,3 180,8 -42,5

November 197,0 180,5 16,5

December 204,5 181,6 22,9

ANNUAL 
AVE.

1306,8 1850,7 -543,9

POTENTIAL ROOF CATHMENT AREA

ESTIMATED WATER YIELD

WATER NEED( MINUS ALGAE FARM)

WATER BUDGET
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Capacity(M) Water 
needed 

Biomass(algea)  Wet 
Biomass 
Total(m)

Capable Month-
ly burn( max) 

Natural Gas 
Yield(50% 

L/g)

Biocrude Oil Yield(40%) Potable Water yield(10%)

Tubular 
System A

22 13.2 8.8 22 11 4.4 1.32

Tubular 
System B

22 13,2 8.8 22 11 4.4 1.32

Tubular 
System C

22 13,2 8.8 22 11 4.4 1,32

Small Tubu-
lar Facade 
louvre Sol

4,137 2.5 1.6 4,137 2 1.6

Small Tubu-
lar Facade 
louvre  H20 

4,137 2.5 1.6 4,137 2 1.6 0,25

Small Tubu-
lar Facade  
Renewable 

Energy 

4,137 12.5 1.6 4,137 2 1.6 0,25

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

WATER

Fig 224: Water catchment diagram (author, 2017)

3..2.2
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Ventilation Thermal regulation3.2.3 3..2.4

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

HYDRONIC UNDERFLOOR THERMAL REGULATION

SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL

Achieved

SB SBAT REPORT 2,2

SB1 Project 
0

SB2 Address

0

SB3 SBAT Graph

Actual Target

Energy 1,3 5,0

Water 0,5 5

Waste 3,0 5

Materials 2,0 5

Biodiversity 3,5 5

Transport 3,3 5,0

Resource Use 1,5 5

Management 5,0 5

Local Economy 3,2 5

Access 0,8 5,0

Health 2,2 5,0

Education 3,5 5

Services and Products 1,1 5

Inclusion 1,3 5

Social Cohesion 0,8 5

SB4 Environmental, Social and Economic Performance Score

Environmental 2,0

Economic 2,8

Social 1,8

SBAT Rating 2,2

SB5 EF and HDI Factors Score

EF Factor 2,2

HDI Factor 2,5

SB6 Targets Percentage

Environmental 41

Economic 55

Social 36

SB7 Self Assessment: Information supplied and and confirmed by 

Name : Eloise Thompson Date 14/10/2016

Signature

SB8 Validation: Documentation validated by 

Name Date

Signature

SB9 Validation Report Version 
IVR

1,04
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SUSTAINABLE BUILDING ASSESSMENT TOOL RESIDENTIAL

Achieved

SB SBAT REPORT 4,0

SB1 Project 
0

SB2 Address

0

SB3 SBAT Graph

Actual Target

Energy 4,2 5,0

Water 4,1 5

Waste 5,0 5

Materials 3,0 5

Biodiversity 5,0 5

Transport 5,0 5,0

Resource Use 3,5 5

Management 5,0 5

Local Economy 4,1 5

Access 2,5 5,0

Health 3,3 5,0

Education 5,0 5

Services and Products 3,3 5

Inclusion 4,2 5

Social Cohesion 2,5 5

SB4 Environmental, Social and Economic Performance Score

Environmental 4,3

Economic 4,0

Social 3,7

SBAT Rating 4,0

SB5 EF and HDI Factors Score

EF Factor 4,1

HDI Factor 4,1

SB6 Targets Percentage

Environmental 85

Economic 80

Social 73

SB7 Self Assessment: Information supplied and and confirmed by 

Name : Eloise Thompson Date 14/10/2016

Signature

SB8 Validation: Documentation validated by 

Name Date

Signature

SB9 Validation Report Version 
IVR

1,04
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Fig 229: SBAT rating before intervention (Author, 2017 Fig 233: SBAT rating after intervention (Author, 2017)

 SBAT rating

M CYCLE EVAPORATIVE COOLING

| Shadow analysis and SBAT

Fig 225: Research pod exploded (Author, 2017)

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

Fig 228: Shadow analysis of the Third Retort (Author, 2017)
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SITE PLAN 1:1000N

Site plan3.3

Fig 231: Site plan (Author, 2017) Fig 232: Axonometric system plan (Author, 2017)

Axonometric system plan3.4
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Fig 234: wet biomass to natural 
gas diagram 2 (Author, 2017) 

Fig 235: Combined system plan ( Author, 2017)

N
Fig 233: Systems flow ( Author, 2017)
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150

Plans

N 10M Groundfloor

N 10M First Floor

N 10M Second floor

3.5

Fig 236:  Ground floor plan (Author, 2017)

Fig 237: First floor plan (Author, 2017)

Fig 238: Second floor plan (Author, 2017)

FIRST FLOOR 1:200N

N SECOND FLOOR   1:200

FIRST FLOOR 1:200N

N SECOND FLOOR   1:200
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Section  1

5M

3.6

Fig 239: Section 1 (Author, 2017)
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Section  2

5M

Fig 240: Section 2 (Author, 2017)
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Section  3

Fig 241: Section perspective (Author, 2017)
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PERSPECTIVE DETAIL   BRICK

Brick

Corobrik® Face brick  

40-50MPa Titanium Satin 

Gun metal grey Imperial FBX 

clay face brick, size 222 x 

106 x 73mm, bedded and 

jointed in Class I mortar and 

pointed with flush vertical 

and flush horizontal joints, 

suitable for exposure zones 

1-3.

10m x 0,8m pre welled hot dipped 

galvanized steel  Girder truss to be 

fixed to  main  H-section columns to 

prefabricated knee-brace. Bolted into 

place using 15mm nickel cadmium 

bolts (thread up).

175mm thick cast in-situ 

reinforced concrete slab on 

permanent IBR (inverted box 

rib) shuttering base. 330mm thick 

Reinforced concrete 

brick wall

200 x 75 mm Channel iron 

connected with a gusset 

plate to bracing I-beam

Hydronic pioneer 

floor heating cast 

into 50 mm 

vermeculite screed 

at 200mm spacing. 

Each Floor with 

separate control unit

Hydronic pipes feed 

from natural gas 

heat pump

Aluglass Bautech Varifold 

Classic Oak natural wood 

veneer double leaf wooden 

folding door with heavy duty 

lock and Classic handles, to 

suit structural opening size 

1200mm x 3000mmmm 

high, hung from natural 

anodized aluminum track 

bolted to structural support 

girder truss .

3.4mm thick x2.0mm wide sarlon 

traffic 19dB acoustic heterogeneious  

vinyl sheeting class T requirements 

of  EN 660-2 for abrasion resistance

( tongue and groove)

Over clean XL surface treatment

double structural stability stabiliza-

tion system

Impact sound reduction of 19 dB

Details3.7
PERSPECTIVE DETAIL   FIBER CEMENT

200 mm thick Cast in-situ reinforced 

concrete foundation

100 x 50 mm rhinogrid Galvanized 

steel mentis grating with non-slip 

serrated edge finish 

75mm thick screed 

203 x 203 x 13mm H-section column (available 

in height 9 or 13m)

90 x 8mm Mild steel flat bar fully 

welded to a 80 x 60mm angle iron 

class M used to support timber 

Brandering

80 x 60mm angle iron class M used 

to support timber 

Brandering fixed to H column

55 x 60mm timber brandering

1.7 x 1.9 m aluminum zinc coat-

ed  I.B.R sheeting fixed to timber 

brandering

Everite Nutec textured tongue and groove 

High density (HD) boards 3000 x 1200 x 

15mm thick board. Product No. 011-505. Av-

erage mass per unit 87kg. Maximum spans 

between vertical supports are 800mm, 

maximum spans between horizontal sup-

ports are 1200mm. Nutec flat sheets form 

a double skin wall in a prefabricated steel 

structure, (were not fully filled) the cavity 

between the two skins adequate ventilation 

is provided and foil is to act as a moisture 

barrier and insulator.

Derbigum waterproof barrier 

underneath foundation

Woodysorber wooden Groove Acoustic Pan-

els. 16mm thick 7% perforated surface to be a 

Bamboo veneer vertical caramel finish panels 

are manufactured with interior Medium-densi-

ty Fiberboard (MDF) panels, treated to be both 

fire-resistant and waterproof. Panels are to 

be mounted to substructure and locked into 

Soft insulation

Rigid insulation
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Fig 242: Brick detail poster (Author, 2017) Fig 243: Fiber cement detail poster (Author, 2017)
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PERSPECTIVE DETAIL   TIMBER

Reinforced Concrete anchor block to 

civil engineer’s specification and de-

tail to suit. Pre drilling required to fit 

sleeves to prevent concrete cracking. 

50mm Diameter bolts to be use to fix 

concrete and corton steel together

GLULAM 114 x 400 mm 

Timber laminated beam 

Grade 7 to civil engineer’s 

specification and detail to 

suit climate conditions.

GLULAM  50 x 156mm   timber 

laminated purlin rests in beam 

seat connected to main GLULAM 

timber glue laminated beam

Fabricated corton steel capping 

box with beam seats to suit 

 timber glue laminated beams

Photovoltaic panel hybrid system 

with battery station

Box gutter

1.7 x 1.9 m aluminum zinc coated  I.B.R sheet-

ing  

Corrugated polycarbonate roof

PERSPECTIVE DETAIL   STEEL

1.7 x 1.9 m aluminum zinc coated  I.B.R sheeting 

fixed to cold rolled Lip channel purlin 100 x 50 x 

20 mm 5mm thick cold rolled Lip channel purlin  

5000 x 1200 x 135mm aerolite insulation  

R-Value 3.5 Ceiling board fixed to cold rolled Lip 

channel by means of a self drilling screw 152 X 152 X 6.1MM H-section beam

152 x 152 x 6.1 mm H-section column 

152 X 152 X 6.1MM H-section beam

230 x 75mm  C-section channel supports standard ex-

truded bar to support MODEK polycarbonate roof system

Standard CORR-LINE steel roof 

Powder coated  adjustable louver 

system

Gas pipe class 1 or 0,7mm 

wall thickness. Where gas pipe 

passing through or is embed-

ded in a wall, cement or ground 

it must be protected with a 

protective sleeve. In 

accordance with SANS 10087.

Openable window
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civil engineer’s specification and de-

tail to suit. Pre drilling required to fit 

sleeves to prevent concrete cracking. 

50mm Diameter bolts to be use to fix 

concrete and corton steel together

GLULAM 114 x 400 mm 

Timber laminated beam 

Grade 7 to civil engineer’s 

specification and detail to 

suit climate conditions.

GLULAM  50 x 156mm   timber 

laminated purlin rests in beam 

seat connected to main GLULAM 

timber glue laminated beam

Fabricated corton steel capping 

box with beam seats to suit 

 timber glue laminated beams

Photovoltaic panel hybrid system 

with battery station

Box gutter

1.7 x 1.9 m aluminum zinc coated  I.B.R sheet-

ing  

Corrugated polycarbonate roof

PERSPECTIVE DETAIL   STEEL

1.7 x 1.9 m aluminum zinc coated  I.B.R sheeting 

fixed to cold rolled Lip channel purlin 100 x 50 x 

20 mm 5mm thick cold rolled Lip channel purlin  

5000 x 1200 x 135mm aerolite insulation  

R-Value 3.5 Ceiling board fixed to cold rolled Lip 

channel by means of a self drilling screw 152 X 152 X 6.1MM H-section beam

152 x 152 x 6.1 mm H-section column 

152 X 152 X 6.1MM H-section beam

230 x 75mm  C-section channel supports standard ex-

truded bar to support MODEK polycarbonate roof system

Standard CORR-LINE steel roof 

Powder coated  adjustable louver 

system

Gas pipe class 1 or 0,7mm 

wall thickness. Where gas pipe 

passing through or is embed-

ded in a wall, cement or ground 

it must be protected with a 

protective sleeve. In 

accordance with SANS 10087.

Openable window

Fig 244: Steel detail poster (Author, 2017) Fig 245: Timber detail poster (Author, 2017)
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PERSPECTIVE 
1

PERSPECTIVE 
2

Fig 246: Perspective 1 poster (Author, 2017) Fig 247: Perspective 2 poster (Author, 2017)

Perspectives3.8
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PERSPECTIVE 
3

PERSPECTIVE 
4

Fig 248: Perspective 3 poster (Author, 2017) Fig 249: Perspective 4 poster (Author, 2017)
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Fig 250: Render of algae farm (Author, October 2017) Fig 251: Render of  Retort house 1 (Author, October 2017)

Conclusion

Architecture, created through 
the lens of didacticism, gives 
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 

Conclusion3.9
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