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• International Examples 

• Motivation: SPH for South Africa 

• Technology 

• SPH Projects at STERG/CRSES 

– International:  Soltrain, IEA Task 49, STAGE STE 

– SA-financed: STEP-Bio, Helio 100 
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Mining: Codelco, the worlds largest non-tracking ST installation 

Flat-plate collector field of 

39,300 m² at Codelco’s 

“Minera Gabriela Mistral” in 

the Atacama Desert, Chile 

(Source: Sunmark 

Solutions) 

• Electrowinning of copper 

at 46 to 51 °C 

• 39,300 m², 27.5 MW 

• 4,000 m³ storage 

• 1,272 kWh/m²a  

• Saves 20,000 L oil per 

day, i.e. 250 trucks/year 
Source: Sunmark Solutions 
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Mining: Codelco, the worlds largest ST installation 

 

• Seasonal tilt adjustment! 

• Automatic dry cleaning! 

• Contracting! 

Source: Sunmark Solutions 
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Mining: Codelco, the worlds largest ST installation 

 

Source: Sunmark Solutions Source: Sunmark Solutions 
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Coalinga, California, at Chevron 

Source: Brightsource Energy 

• Largest plant for 

thermal use in the 

world (2011 – 2014) 

• 194,000 m² reflector 

area (3,822 

heliostats, each 

consisting of two 

reflectors with ca. 

25.5 m²) 

• Enhanced Oil 

Recovery, 29 MWth 

steam production 
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SA energy consumption by sector in 2006 

(Based on values of: SATIM 2014, App. A) 

Industrial process heat is 30 % of 

SA´s final energy consumption !!! 

Demand in South Africa 

Transport
29 %

Commercial
8 %

Agricultural
3 %

Industrial
46 %Residental

14%

SA industrial final energy consumption in 2006 

(Based on values of: SATIM 2014, App. B) 
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Fuel types used in South African industry 

Fuel types used in South African industry in 

2006 (based on values of: SATIM 2014, App. A) 

Paraffin boiler at Cape Brewing Company 

(CBC), Spice Route, Paarl 

Electricity
7.2 %

Coal
71.4 %

Gas
14 %

Oil Products
0.5 %

Wood and Wood 
Products 6.8 %
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With 6 % annual increase 

Source: Joubert, SASEC 2015 
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Temperature levels, status, barriers, perspectives 

Status: 

• Small market, recent growth 

• Examples: www.ship-plants.info 

www.blackdotenergy.co.za 
 

Barriers and perspectives: 

• Technically complex 

• Often amortization ˃ 5 years 

• Prices for conventional energy 
d 

• By 2030, 2 % of  industrial heat 

demand supplied (IRENA 2015) 

• By 2050, 20 % of industrial 

heat below 120 °C (IEA 2012) 
 

Temperature ranges of Germany´s industrial heat 

demand  (based on Lauterbach et al. 2012) 

> 500 °C:
65%

300 ... 500 °C 
4%

200 ... 300 °C 
2%

100 ... 200 °C
8%

< 100 °C
21% 

(incl. HW and 
SH)



13 

„Low hanging fruits“ – most economic systems 

 

• High value conventional fuel saved 

(most favourably diesel, heating oil, paraffin, liquefied petroleum 

gas LPG, but also electricity and gas…) 

• Heat demand when sun is shining  

(at least five days per week) 

• Heat recovery technically / economically not feasible 

• Potential future changes unlikely to affect SPH installation. 

• If stationary collectors: Process return below 100 °C (efficiency!) 
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• International Examples 

• Motivation: SPH for South Africa 

• Technology 

• SPH Projects at STERG/CRSES 

– International:  Soltrain, IEA Task 49, STAGE STE 

– SA-financed: STEP-Bio, Helio 100 
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Solar Thermal Collectors 

Flat-Plate Collectors Evacuated Tube Collectors Stationary Concentrating Collector 

Fresnel Collector Parabolic Trough Collector Central Tower Receiver 
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Pre-heating: discharghing by „fresh water station“ 

Source: Muster et al. 2015 
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Direct integration in heating network: solar steam 

Steam line

Feed water 

Process

INTEGRATION 
POINT

COLLECTOR LOOP CONVENTIONAL 
PROCESS HEAT

Boiler

Source: Muster et al. 2015 
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Planned system at Cape 

Brewing Company (CBC), 

Spice Route, Paarl 
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Pre-dimensioning – Built this winter by E3! 

Parameters System 

Solar fraction 60% 

Collector 

aperture area 

125 m2 

Storage 

volume 

10 m2 

Temperature 

lift 

15 to 85 °C 

Solar energy 

gained 

81.4 MWh/year 

(650 kWh/m2year) Expected annual variation 

(Source: Joubert, CBC tender) 
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www.ship-plants.info 
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Integration Guideline, Handbook 

• Industrial heat distribution 

networks 

• SPH planning methodology 

• Process integration and energy 

efficiency 

• Integration point selection 

• Exemplary SPH integration and 

system concepts 
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„MixCharge“: Heating of baths or vessels 
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Source: Muster et al. 2015 
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Performance tests with FHG ISE and conceptual design 

MTN, Johannesburg, SA: Solar cooling 

with  484 m2 Fresnel coll., 180°C, 16 bar 

© Industrial Solar 

BBE, Johannesburg, Fresnel at testing 

site of Eskom. Source: R. Wilson, 2011 

Source: Wilson, 2011 
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KZN Inland 

KZN Coastal 

Mpumalanga 

Contract Research for SMRI: 1/2015 to 06/2018 
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Dalton, KZN, inland (1975 kWh/m2*a)

Maidstone, KZN, coast (2113 kWh/m2*a)

Malelane, MPU (2044 kWh/m2*a)

Slope:  ca. 30° 

Diffuse:  ca. 35 % 

Source of data: PV GIS 
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Spin-off of Stellenbosch University / STERG 

Computer picture of Helio 100 prototype 

Source:  www.helio100.sun.ac.za 

• SA product, low-cost 

• Medium to high SPH  

• MOU with DLR to set 

up a pilot project 

using the particle 

receiver of DLR 

(sintered Bauxit 

particles) 
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Summary: 

• SPH is prooven technology, potential for SPH in SA expected 

but further research necessary 

• Some realized projects, low-level research 

• Dedicated funding and monitoring scheme needed! 

 

Next steps: 

• Look into Fish-meal, aquaculture in SA (Dr Neill Goosen) 

• Look into Mineral mining (Dr Johann Steyl) 

• Set up of SPH system simulations in MATLAB Simulink 
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visit us: concentrating.sun.ac.za 
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6 % Fuel + others 
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What is a process heat collector? 

Tracking Collector type Symbol  Absorber 

type 

Concentration Indicative working 

temperature range (°C) 

Stationary 

(none) 

Standard flat plate 

collector (FPC)  

Flat No 30-90 

 Standard evacuated 
tube collector (ETC)  

Tubular No 50-130 

 Improved stationary 

collectors with and 
without reflectors 

 

Tubular/Flat Some yes, 

some no 

80-150 

Single 

axis  

Linear Fresnel  

collector (LFR)  

Tubular  Yes 60-400 

 Parabolic trough 

collector (PTC)  

Tubular  Yes 100-450 

Two axes  Parabolic dish 

collector (PDC) 
 

Point Yes 100-500 

 Heliostats with central 
receiver (HCR)  

Point Yes 150-2000 
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Assessment methodology for SPH integration 
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High variety of promising applications 
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