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Why cogeneration with CSP? 
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Commercial technology 

• Reverse osmosis 
• Multi-stage flash 
• Multiple-effect distillation 
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RO vs. MED/MES 

 
 

Desalination 
technology 

Operating temperature  

[°𝐂] 

Thermal energy 

requirement 

[𝐤𝐖𝐡/𝐦𝟑] 

Electrical energy 

requirement 

[𝐤𝐖𝐡/𝐦𝟑] 

MSF 90-110 80.6 2.5-3.5 

MED 70-55 80.6 1.0-2.5 

RO n/a n/a 3-10 
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• Peak demand - 524MW 
• Annual rainfall – 250 mm 

 
 

Namibia's electricity and water situation 
 

>600 

0-50 

Rainfall [mm] 



8 

Erongo region, Arandis 

• DNI – 2528 kWh/m2 
• Omdel aquifer 
• Desalination plant (RO) 
• Uranium (Rössing/Husab)  
• 50 km's from coastline 
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Rössing Uranium  

• 13 N$/m3  (2012) 
• 54 N$/m3  (2014) 
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CSP tower + MES 

• CSP Dry-cooled ref. 
• CSP + MES (different TBT's) 
• Pipeline pumping 
• LCOE + LCOW 
• Limitations 
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Function of zenith angle 

 
 
Convection + radiation losses 

 
 
 
 
 

Heliostat field and receiver 
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Power block 

• Condensing temp. 
– MES (TBT + TTD ) 
– Dry-cooled (DB+ITD) 
 

• Tmax 565°C 
• Pmax 16.5 Mpa 
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Analytical solution (EES) 

• Mass flow balances 
• Energy balances 
• Salt balances 

 
• Heat transfer coefficient 
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Performance ratio (PR) 
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Constraint Value Units 

Salinity of seawater 35 [g/kg] 

Salinity of brine at Nth effect 60 [g/kg] 

Seawater temperature 15 [°C] 

Min TTD between steam and 1st effect 2.5  [°C] 

Min TTD of preheaters 5 [°C] 

Brine temperature of Nth effect 40  [°C] 

Spec. el. consumption 1 [kWh/m3] 

Assumptions and design considerations 
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Electricity and water 
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Parametric study 
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LCOE and LCOW 
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Electricity 

794 

784 784 784 

770

775

780

785

790

795

Dry cooled MED, TBT 55°C MED, TBT 70°C MED, TBT 85°C

A
n

n
u

a
l 

u
n

it
s
 p

ro
d

u
c
e
d

 [
G

W
h

] 



23 

Water 
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• Value = LCO(E/W)*Units produced 

Value of  
electricity 

77% 

Value of  
water 
23% 

In terms of levelized cost 
 



25 

Economic feasibility 

• Namibian CSP tariff structure 
• Reduction in MES capital costs 
• Cycle sustainability 

– Rejection of brine 
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