Hot and cold streams
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cPFL The process units
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cPFL Process Energy use

r Waste treatment
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Reaction +
A+B->C+D Separation
D D for ABC

Heat [kW] .
Define Temperature enthalpy profile of the heat exchange hcathz
Heat = M"(Q(T,P,X), T*,T")

Power [kW] Cooling ?

Heating requirement : Q,,. = Z Q.10 Cost of heat requirement : ¢,, [CHF/kJ] - Q,,[kJ/s] - t,pls/year]

c=1

Ty
Cooling requirement : Qcooling = 2 O, Cost of cooling requirement : ¢, [CHF/kJ] - Q,, lkJ/s] - topls/year]
h=1

1,
Refrigeration requirement : Qref = Z Q.hot,Thm<Tamb' Cost of cooling requirement : ¢, [CHF/kJ] - Q, AkJ/s] -1, [s/year]
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cPrFL ldentify the heat transfer requirements
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Heat Ioad‘\/\ Q= _mc/

*Environment

L Inlet State

T/\ Target State
out,
Cpch =~ mccpc(Tin,c - Tout,c)

*to process unit operation

*Environment
*from process unit operation

Hot Streams

---> To be cooled down
Examples
—Distillation condenser
— Exothermic reactor
—Fumes
— Steam condenser
—Hot stream of a refrigeration cycle

il

H

Heat/temperature profile

T

--->To be heated up
Examples
-Distillation boilers
-Reactants Preheating
-Cooling water
-Steam production
-Cold stream of a refrigeration cycle

Cold Streams

T

H

Heat/temperature profile




cPrL Do not forget the system limits

-+ Streams leaving the system (in the condition of market)
—Minimum target temperatures (equilibrium with ambience !)
— Minimum pressure required (expansion ?)

- Waste streams (do not waste heat or cold in the environment)
—Heat recovery possible
—Waste heat conversion
— Recycle (material streams have also an energy value)
— Emission control

- Raw material preparation
— Alternative raw materials : Waste streams ?
—Preprocess locally to avoid expensive supply chains

* Industrial symbiosis opportunities
— Exchange with other systems



cPFL Heat recovery : Heat exchanger
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cPrL ATmin value : optimization problem

minar, . TotalCost = OCe, (AT in) + 1Cer (AT in)

n

OCea: (ATmzn) — (Ccold : (Qhot - Qe:l: (ATmzn)) + Chot - (Qcold - Qem(ATmzn))) : timeyear

i(1 4 1)"Yee Qex (AT min
ICe:z:(ATmin) = ((1 (—l— Z)ny)em — 1) * ey * (UemATém(ATrZin> )bew
= DTmin value depends on
+ Operating time
+ Heat transfer coefficient
+ Heat load
+ Energy cost
+ Type of heat exchanger
Cost of the heat exchanger
Investment strategy
= interest rate
= expected life time
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cPrL ATmin value : optimization problem

Annual cost as a function of ATmin
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cPFL Generalisation heat exchanges requirements
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