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Desalination
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Global installed capacity

MED Otf:)ers
g6 5%

« Reverse osmosis
« Multi-stage flash o
 Multiple-effect distillation
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Desalination with solar
RO vs. MED/MES

Thermal energy
requirement

[kWh/m?3]

Operating temperature

Desalination
technology [°C]

Electrical energy
requirement

[kWh/m3]

90-110 80.6
70-55 80.6
n/a n/a
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Background

e Peak demand - 524MW
« Annual rainfall - 250 mm

ZPC
1%

NAMWATER

Namibia Water Corporation Ltd

Rainfall [mm]
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NamPower
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Case study

DNI - 2528 kWh/m?
Omdel aquifer
Desalination plant (RO)
Uranium (R&ssing/Husab
50 km's from coastline
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Cost of desalinated water

13 N$/m3 (2012)
54 N$/m3 (2014)
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Approach

CSP Dry-cooled ref.

CSP + MES (different TBT's)
Pipeline pumping

LCOE + LCOW

Limitations
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Modelling

L]

Solar field
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Solar Power Tower

CSP Tower Plant w

sunlight

Function of zenith angle " 4 4 —— -

helicstats

Nopt = 0.4256° —1.1486° +0.35070* + 0.7556° — 0.59180* + 0.08164 + 0.832

Convection + radiation losses

Moo = Qin _Qloss _ aQin _‘C’D-A(ijall) — hA(Twall _Tamb)
rec Qin Qin
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CSP Tower Plant

« Condensing temp. 55
900+ i
— MES(TBT+TTD) ol | ::gvv\\::i
— Dry-cooled (DB+ITD) o o FWH4
i 1 —= FWH5
X 600
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300+
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MES Desalination Plant
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MES Desalination Plant
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Solving MES system

« Mass flow balances
 Energy balances
 Salt balances

 Heat transfer coefficient
U =1617.5+0.1537T,_+0.1825T, > - 0.00008026T,’
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Comparison to literature

Performance ratio (PR)
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I\_IIES Desalination Plant 00

Assumptions and design considerations

Salinity of seawater 35 [a/kd]

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

Min TTD between steam and 1st effect 25 [°C]

Brine temperature of Nth effect 40 [°C]
Spec. el. consumption 1 [kWh/m?3]
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Levelized product costs

« Simplified IEA method
— 25 year period

LCOE = CRF - Kinvest + KO&M
Enet
k. (1+k,)"
CRF — d( d)

+ insurance
(1+k,)" -1
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LCOE [USD/KWh]

Eesults

Parametric study
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Results
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Annual production
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Annual production

Water produced

Annual units produced [m3
H
o
o

MED, TBT 55°C MED, TBT 70°C MED, TBT 85°C
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Product value

« Value = LCO(E/W)*Units produced

Value of
water
23%
Value of
electricity
77%
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Conclusion

 Namibian CSP tariff structure
 Reduction in MES capital costs

* Cycle sustainability
— Rejection of brine
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