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PHASE |
Data Compilation

Identification of all Sinks
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PHASE II
Comparison to the Current
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PHASE IV
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Current water and energy
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Energy and exergy content
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Composite Curves
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water requirements
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Estimation of possible
water and steam savings

Estimation of possible
water and steam savings

PHASE V
Synthesis

Fig. 1 — Methodology.
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Name Symbol Equation

Energy idicators

Energy rejectad in effluents G
Energy rejectad in flue gases ECrg
Total energy rejected ECr
Energy for heafing water ECwmt
Exergy ndicators

Energy conversion ExCee
Exergy rejected in effluents ExC
Exergy rejected in flue gases ExCre
Total exergy rejected ExCr
Exergy for heating water ExCirmot

mCy (T~ Ter)/Esp (1)
MG (T Tsac)/Esp (2)
ECp+ECr; (3)
mCy(T-Ti)/Ese (4

(B dest pprod + Ex gest s + EXgont s/ Exep (9)
me{T = Teo) e/ B (6)

mcp(T = TS."LC}'fFG {Expre (7)

ExCr +ExCrz (B)

Exater/Exorge (9)
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Energy Exergy
content (MW) content (MW)

Fuels combustion to steam (Exgp) 172 121.5
HP steam production 172 78
Steam ufilization 172 62.8
Process consumption (Expp.) 172 47
Flue gases 11.8 4
Hot effluents 449 A
Water heating (Exyrrat) 374 12.2
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Name Value (GJ/G])

Energy indicators

ECg 0.26
ECrz 0.07
ECr 033
ECwrot 022
Exergy indicators

ExCe .61
ExCp 0.16
ExCpp 0.09
ExCr 0.25
ExCuwrroe 0.26
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