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Process performance evaluation
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Process simulation :
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Process analysis : process units
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Heat transfer requirement interface

Process unit operation

Heat-Temperature-Profile
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What are the streams that do require heat transfer ?
Characterise them with Heat-Temperature profiles
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Identify the heat transfer requirements
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Heat Ioad‘\/\ Q= —mc/T

*Environment
T/\ Target State : :
! *to process unit operation

Cpch = mccpc(Tin,c - Tout,c)
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Hot Streams

--->To be cooled down

Examples
— Distillation condenser
— Exothermic reactor
— Fumes
— Steam condenser
— Hot,stream of a refrigeration cycle
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Heat/temperature profile

Cold Streams

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

efrom process unit operation
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Process requirements can be defined with different levels of detail

Different process heat transfer interfaces
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Defining Unit Operation Interfaces
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Unit operation MAK

/ Actual process representation \

Hot Hot Water : 80 °C

Water
Tank

Malt : 15 °C

Corn:15°C MAK
48°C
Fresh Water: 15°C ——
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Unit operation

80°C

48°C
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Producing hot water
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Actual process representation
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Mixer representation
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Elowsheet representation

T1=80°C

M1 =1.0 ka/s

Cp1=4.0 kJ/kg/°C
T3=31.25°C

O—> M3=4.0kgls

Cp3=4.0 kJ/kg/°C

T2=15°C

M2 = 3.0 kals

Cp2=4.0 kJ/kg/°C

Heat exchange after pinch identificat

Cold streams above the pinch

T1=80°C Tib=45°C
M1 =1.0 kg/s M1 = 1.0 kg/s
Cp1=4.0 kJ/kg/C

140 kW T3=31.25°C

O———> M3=40kgls

T2=15C 140 KW

M2 = 3.0 kg/s
Cp2=4.0 kJ/kg/°C

T2b = 26.7 °C
M2 = 3.0 kg/s

Hot streams below the pinch

Cp3=4.0 kJ/kg/°C

Heat transfer requirement
a H||:I|:Ia|:|___n_a_1_f:§p anger
T1=80"°C Tib=31.25°C
M1=10kgls __ M1 = 1.0 kg/s

Cp1=4.0 kJ/kg/°C

T2=15°C

T3=31.25°C

195[kW i O———> M3 =4.0 kgis
: Cp3=4.0 kJ/kg/°C

T2b =31.25°C
M2 = 3.0 kg/s M2 = 3.0 kg/s
Cp2=4.0 kJ/kg/°C!
Hot and cold streams of the mixer
T4 ' Q1=140 kW .
80°C | 3 F /i
© Q2= 140 kW
o Process pinch
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31.25°C ;
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