ADVANCED BINARY CYCLES
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Bi Phase Organic Rankine Cycle
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Bi Phase Binary Cycle

List of Projects

Sao Miguel Phase | — Azores Islands
Sao Miguel Phase Il — Azores Islands
Ngawha — New Zealand

Zunil 1 — Guatemala

Hatchobaru — Japan

Oserian — Kenya

Rotokawa Extension — New Zealand

5.2 MW
8.5 MW
12 MW
24 MW
2.2 MW
1.8 MW
6.5 MW
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Exergy Consideration

e = h-ho- To(S-So)

Where:

e Is the specific exergy
h is the enthalpy

T Is the temperature

S Is the specific entropy
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Exergetic Efficiency

Wnet

)'_? ex =
m - e

Where :

T} = overall exergic efficiency

i = heat source fluid mass flow

e = specific exergyv

Wnet = Net power generated by the plant
15,000 (ki )
F?ex -_—

=0.49
86,53 (ke f sedx 353.2(&F £ ke)
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Geothermal Combined Cycle Unit
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Heat Exchanger Size Considerations

Q =A*U*LMTD
VWhere:
Q = Transferred Heat (kdJ)
A= Heat Exchange surface (m?®)

U= Total heat transfer coefficient (kJ/m?*/C")
LMTD= Log Mean Temperature Difference (C°)

Or

_ Q
A — U*LMTD
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Conclusions:

m The efficiency of the plant can be improved by selecting a
thermodynamic cycle which fits the heat source parameters

m The use of advanced binary cycles for two phase geothermal fluid
results in high exergetic efficiency

m  The high cycle efficiency combined with the high reliability, low

maintenance and reservoir sustainability results in record high long
term plant economy
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