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Roadmap 

• Rationale for paper 

 

• South Africa’s solar resources 

 

• Process heat applications: Potential, characteristics and opportunities  

 

• Opportunities solar thermal in the agri-processing sector in South Africa 

 

• CBC Case study 

 

• Dividends from solar-based process heat 

 

• Barriers  

 

• Recommendations 
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Rationale  

• Although much uptake of PV for electricity generation - low penetration of solar 

thermal 

 

• In spite of some the highest levels of solar irradiation in the world – only 1055 MWth 

of installation  

 

• Industry is one of the largest energy users in SA and half is for heat that is highly 

reliant on coal or electricity derived from coal 

 

• Worldwide regarded as niche market, but increasing uptake with large scale agri-

processing and textile plants in USA and China 

 

• Significant potential in agri-processing due to high percentage of  energy – 70% - 

used in the form of low temperature (less than 160%) process heat which solar 

thermal is able to provide economically 

 

• Dedicated support from DAFF, Dept of Land and Rural Reform and dti s to support 

and grow industry 
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Solar Resources 
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Technology   

Solar thermal vs Photovoltaic (PV) 

Solar thermal panels absorb the heat from the sun and 

heats a liquid (water, salt or oil) or air 

PV panels absorbs light and converts it to electricity 
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How does it work? 
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Large scale SWJ systems in South Africa per type of application 
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Total installed area of solar collectors for industrial, commercial 

and multi-family residential applications, 2014–2030  
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Suitable Technologies for Different Processes 
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Potential for solar thermal in agri-processing 
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  Total food and 

beverage 

energy use  

(PJ / annum) 

Energy used 

for heat 

(PJ / annum) 

Share can 

integrate solar 

thermal 

economically 

as estimated 

by Green 

Cape  

Share of 

energy 

provided by 

solar thermal 

system on 

average, 

based on 

SOLTRAIN 

guidelines of 

industrial 

process 

heating 

Solar 

thermal 

potentia

l  

(PJ per 

annum) 

Solar thermal 

potential 

(GWh per 

annum) 

Solar thermal 

potential  

 (m2 

installations) 

DOE 

(2012) 

7.4 

 (2.6 electricity, 

4.8 gas) 

  

5.1 

 (10% of 

electricity, all 

gas) 

50% 60% 1.53 425 425 000 

SATI

M 

(2006) 

58.8 

(32.4 coal, 15 

electricity, 1.4 

gas, 10 

biomass) 

45.3 

(all coal, 9% 

of electricity, 

all gas, all 

biomass) 

50% 60% 13.59 3 758 3 758 000 



Financial Feasibility of Solar 

 

Captions can go below imagery  
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Case Study: Cape Brewing Company 
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– 120 m2 flat plat system 

– 10 m3 storage tank 

– Solar fraction of 60% 



Environmental Dividends 

• SA is amongst top 20 emitters measured by absolute level of GHG emissions 

• Committed to reducing our carbon emissions by 42% deviatio  elo  its usi ess 
as usual  e issio s gro th traje tory y 2020 a d 2025, respe ti ely and an 

absolute decline in GHG emissions from 2036 onwards. 

• energy sector is the single largest source of GHG emissions and accounts for about 

% of the ou try s total emissions 

• Coal and coal-based electricity are the dominant sources of process heat for 

industries.  

• Replacing them with RE will reduce GHG emissions. -  quantum of emissions 

reduction will depend on the pace with which solar-based industrial process heat 

is rolled out in the country.  

• Based on the market potential estimated by the Solar Thermal Road Map, the 

environmental dividend could be estimated at savings of almost 3 400 million kg 

of CO2e.  

• In the agri-processing the emissions savings potential is then in the broad range of 

110 000–940 000 tonnes of CO2e from the uptake of solar thermal.  
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Economic and Social Dividends (1) 

• Energy security – reduce overall demand for electricity used 

in industry, diversify energy mix, added flexibility because of 

storage capacity of up to 12 hours 

• Economic savings – reduce exposure to fluctuating energy 

prices and supply 

• Using concentrated solar thermal to cater for peak demand 

can save up to R3.6 billion per annum 

• Affordable energy - price of electricity has increased over 

400% over the last decade  

• Solar thermal-based process heat will help ring-fence future 

electricity price hikes, thereby ensuring affordable energy for 

industry.  
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Rising energy price 

Electricity price rising significantly faster than inflation (CPI) 

Lower dependency on fluctuating fuel prices 

Solar Thermal for Decarbonising 

Industrial Process Heat 
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Economic and Social Dividends (2 

• Goal to ‘re-industrialise – rebuilding the country’s manufacturing base to account for 
30% of GDP as opposed to the current 15% 

• Requires reliable power supply, and by substituting electricity as the source of energy 

for process heat, solar thermal can increase the availability and reliability of energy 

supply  

• Priority to re-industrialise and revival should be done in a sustainable way - avoid 

locking itself into long-lasting, inefficient and polluting technologies for decades to 

come.  

• The proposed carbon tax will increase input costs for carbon-intensive materials and 

tax industry on direct emissions from its manufacturing processes  an alternative 

source of energy such as solar thermal that has zero variable costs would greatly 

benefit this sector 

• use of solar thermal for process heat could add to the building of a competitive 

supply chain for renewable energy technologies, started by the REI4P and the use of 

solar thermal for industrial heat will provide an additional market to this supply chain. 

• Create new markets for existing struggling industries - many components of solar 

thermal systems, such as the tanks, can easily be manufactured by local 

companies..  
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Data and Technology Barriers  

• Data barriers 

• Few systems  have collector areas > 500 m2, this is due to  

technology barriers 

• Systems not universally applicable 

• Require space to install 

• most solar thermal systems are retrofitted – limitations related 

to existing structures 

• only provides heat energy and is generally optimised for a 

specific temperature. This limits its adaptability as processes 

change in industry over time 

• be specifically designed and installed per site as an integrated 

system 

• Awareness of systems and experiences 
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Economic Barriers – Not cost competitive  
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Variance in CBC tender proposals 

 

Captions can go below imagery  
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Barriers 

 Maturity of the industry 

Indication of cost variation from the CBC tender 

Best price comparison at 503 EUR/m2 
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Barriers 

Unknown technology 

Lack of knowledge of benefits 

Lack of knowledge of technology – immature industry 

 

Localization 

Testing of locally produced equipment (SABS) is limited to system 

tests, is expensive and have long waiting times 

 

Funding 

High initial capital cost (zero fuel cost) 

Limited availability of loans from big banks 
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Way Forward  

Solve funding problem: 

Establish second hand value for equipment to allow for collateral 

Identify new funding opportunities, such as ESCO model 

Utilize industry support: Soltrain 

Solve long payback problem 

Reduce investment through standardized planning 

More large scale installations: Maturing industry will improve costing 

Increase competence and build trust: 

Training seminars such as Soltrain for both installers and resipients 

Publishing best practice manual: Independent monitoring 

Third party services to aid client in choosing suitable system 

Push market diffusion: 

Identify low-hanging fruits 

Sector specific research projects 
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Thank you 

www.panda.org 
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