Restricted matches for process system integration
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Heat transfer restriction

Yes but : Sub-systems can not exchange heat (directly)
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Modifying the heat cascade model
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Heat cascade modifications

MILP model => minimize the penalty of the constraints
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Energy penalty due to restricted matches
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Do you accept the penalty ?

0.8 < 3
"4"------------------,- -------------- 1
0.7 - ’
Nds Vg /
/" /
boiler,/* ,
0.6/ & !
4 Il boiler
— ¥ . .
J 050 S , Without constraints
2 ! !
. 04| f 1
5 ! !
° ! I
L o3f ) !
E penalty I /
S o02f ;( ; o
0 1
01l |3 ! cooling water
' 1, = Process
' IW'thOUt_ ==== Utility with
ok |1 constraints restrictions
: I — = Utility without
restrictions
| |
96000 -4000 -2000 0 2000 4000
Heat Load [kW]
<GIPESE

P——

6000

Without constraints

Hot utility

6014 kW

Cold utility

1651 kW

With constraints

Hot utility 9868 kW
Cold utility | 5505 kW
Penalty 3854 kW

(i


mailto:francois.marechal@epfl.ch

Reduce the penalty of the constraints

Introduce heat transfer fluid
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Intermediate heat transfer units - envelope curves
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Envelope

composite for heat transfer fluid selection
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Integration of intermediate heat transfer units

Heat transfer constraints
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Optimising the heat transfer fluid conditions

Generation of new values for | Decisision Variables

the set of decision variables _ | -temperature levels of heat transfer
1 units

Parameters of the problem
y to be optimized

Master problem

Thermodynamic | Utilities, CUs,

PROCESS | o \culations HTUs

Multi
Objective
Optimization

Intermediate results

Slave problem

ENERGY
—>» INTEGRATION <€——

Objective: min operating costs
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Pareto front & Results
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Results

Unit No With Constraints and
constraints constraints heat transfer system
Operating Costs  [kEuro] 2353.6 3844.8 2180.2
Fuel consumption [kW] 6073 9920 8026
Cooling water (kW] 1668 5516 1602
Electricity kW] 2019
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» Any question ?
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