
Solar Water Heaters and
Ceilings in Low Income 
Housing







Why Ceilings?y g

• Moderate Temperature• Moderate Temperature

• Prevent Condensation

• Save Energy

Reduce Indoor Air Pollution• Reduce Indoor Air Pollution

• Improve Healthp





Modelling Results for Kimberley

No Insulation Summer Winter

Max 33 12

Insulation Summer Winter

Max 29 11Max 33 12

Min 25 5

Avg 29 9

Max 29 11

Min 25 7

Avg 27 9Avg 29 9

Comfort 0%

Heating (KWh) 11145

Avg 27 9

Comfort 81%

Heating (KWh) 8243Heating (KWh) 11145 Heating (KWh) 8243

30% Potential saving in Heating Energy alone30% Potential saving in Heating Energy alone





Ceilings – How?

• National Housing Policy

• Provincial/Local Specifications

• Retrofit Programmes• Retrofit Programmes

• Working for Energy



Solar Water Heaters
For low income developmentsFor low-income developments



Backgroundg

• High Pressure SWH vs Low Pressure SWH
• Materials used

• Cost differences• Cost differences

• Availability

• Pressure issues (mixing)



Typical Low Pressure SystemTypical Low Pressure System



Typical High pressure systemTypical High pressure system



Materials

• High pressure 
– copper/stainless steel tanks, 

– often indirect systems – copper in tubesoften indirect systems copper in tubes

– Need to withstand high pressure

Hi h  l– High pressure valves

• Low pressurep
– No copper

Need to withstand pressure of water weight – Need to withstand pressure of water weight –
cheaper materials (fibreglass, polycarbonate, 
stainless steel)  no expensive valvesstainless steel), no expensive valves



Cost DifferencesCost Differences

• Low pressure SWH typically R3000-R5000 
installed for 100-110l

• High pressure typically R14000 installed for 
150l  50% reduction possible150l, 50% reduction possible



Supply + InstallationSupply + Installation

• Mainly imports from China

• Local manufacturers availableLocal manufacturers available

• Possibility to set up production plant

• Possibility to set up testing facility

• Training not lengthy – can provide many jobs• Training not lengthy – can provide many jobs



Low Pressure SWH Pros and Cons
Pros
• Low cost• Low cost

• Additional Eskom SWH incentive available

• Low maintenance

U d i bl   t i l• Undesirable scrap materials

Cons
• Mixing problems

O fl  (   4l/d )• Overflow (up to 4l/day)

• Clarity on health issues – is SWH water safe y
for consumption?



The Facts about LI SWHsThe Facts about LI SWHs……

– Growth in SWH industry will create jobs

l– Many SA Cities have SWH targets as critical 
elements of their Energy Strategies

– LI SWHs are making financial sense if tackled 
correctly

 
Comparison of all generation technologies: 

gross direct jobs/TWh-equivalentg j q
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More infoMore info…..
• Large proportion of population do not have • Large proportion of population do not have 

access to hot water for sanitation

l ll ll l• As country develops, many will install electric 
geysers for hot water – “suppressed demand”g y pp

• Can potentially place large load on grid unless 
managed properly Not planned formanaged properly – Not planned for

• SWH water used for sanitation, as well as 
preheating drinking and cooking water



Combined operating and capital 
costs: High income

Bond repayment option high income



Water use in LI Households: 
Kuyasa survey

Volume of heated water per day

177

709

5

<4 litres

4-8 litres
489

533

709 4-8 litres

>12 litres

8-12 litres

undefined

• Corbera, E., Wlokas, H., Wesselink, C., in preparation. Sustainable housing and poverty alleviation through the Clean Development Mechanism. 
T d ll C t  W ki  PTyndall Centre Working Paper.

• Ave 12l/day  = R21 pm for electricity



Combined operating and capital costs: Low income

• SWH repayment – (R4500 @ R75pm over 10 years – prime 
i )

Combined operating and capital costs: Low income

interest)

• 12l hot water/day against 100l hot water/day

6,000

d)

Combined cumulative capital and operating costs of financed low pressure SWHs and 
electric water heating ‐ low income households
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Combined operating and capital costs: Low income

• SWH repayment – (R23pm over 10 years – 8%interest)

Combined operating and capital costs: Low income

• 12l hot water/day against 100l

Combined cumulative capital and operating costs of financed low pressure SWHs and 
l t i t h ti l i h h ld
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Business model basicsBusiness model basics

• CDM ‘suppressed demand’ methodology

• Eskom incentiveEskom incentive

• Local employment

• Low monthly repayment (approx R20)

• Prepaid meter collection system/FBE• Prepaid meter collection system/FBE



Business Model
The table below provides an indicative quantitative financial analysis

Business Model

Cost of 100l SWH (installed including Eskom 
incentive) R 3 500incentive) R 3,500

Annual payment (Development  bank @ 8% pa, 10 
yrs) R 521.60y )

Tonnes of CO2/unit/year 1.8

CDM Income pa (€10/T) R 234.00

End user payment/year R 287.60

End user payment/month R 23.97



Business Driven Solution

Eskom B lk Fi
Carbon 
Fi iEskom 

Incentive
Bulk Finance Financing

SWH Local SWH 
Implementing 

Agent

Government/ 
Eskom

SWH Suppliers 
and Installers

Monthly 
collection

Households



Benefits: Business driven modelBenefits: Business driven model

• Business can operate in a field in which it 
excels

• Government takes no risks – provides support 
where it canwhere it can



Challenges: Business Driven ModelChallenges: Business Driven Model

• Business carries all of the risk

• Government cannot influence the process Government cannot influence the process 
greatly



City Infrastructure Solutiony

Bulk Finance ‐ C b
Eskom 

Incentive
Development Bank 

Infrastructure

Carbon 
Financing
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Challenges: City Infrastructure ModelChallenges: City Infrastructure Model

• SWHs not core government business

• Additional internal capacity required to Additional internal capacity required to 
manage process

L   i   SWH i ll i  • Long term commitment to SWH installation 
(10 yrs minimum)



Fully funded modely
• 2c/kWh tax = R4 billion/year

• 1 5 million RDP houses = R6 billion• 1.5 million RDP houses = R6 billion

• Take % of 4 billion over 10 years for mass rollout programme

BenefitsBenefits

• Job creation

• Welfare benefit• Welfare benefit

• Suppressed demand addressed

ConsCons

• Ownership

Who runs it (sourcing SWH  installation  aintenance etc)?• Who runs it (sourcing SWH, installation, maintenance etc)?



Recommendations for best practicep

Sustainable business model– Sustainable business model
• Monthly collection through prepaid meter
• City collecting monthly payments
• Programmatic CDM in place
• Eskom incentive in place
• Installation and Maintenance

– Local job creation 
– Community buy in

• Engagement process  awareness around benefits  maintenance issues • Engagement process, awareness around benefits, maintenance issues 
etc

• Individuals have choice 
R li bl  t h l– Reliable technology

• Minimum 5 year warranty
• Installation guarantee/maintenance plan







Thank You


