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TOPICS

• Something about… London!

• Review of heat transfer and heat exchangers

• Continuation of discussion of gas absorption



BLETCHLEY PARK (CODE BREAKING)



TRAINS (TO BLETCHLEY)



IMPERIAL FLOWSHEET
Heat exchangers

H100



HEAT EXCHANGERS
• Two basic “ideas”… a.k.a. equations:

• Energy is conserved

• First law of thermodynamics

• We have accurate equations to quantify how fast heat 
will flow through fluids and walls

• Newton’s law of cooling



HEAT EXCHANGER 
EQUATIONS



FIRST LAW FOR “BLACK BOX” HEAT EXCHANGER



ENERGY BALANCE FOR EACH “PIPE” 
 SEPARATELY



OVERALL RATE EQUATION







“DELTA T LOG-MEAN”
 W/NUMBERS



GAS ABSORPTION/STRIPING



Imperial Flowsheet
Packed Towers

H100



THE TWO COLUMNS



PACKED TOWER
• Countercurrent 

• greater overall “driving 
force” (concentration difference)

• (potentially) no limitation on 
amount of CO2 removed

• could contact lowest 
concentration exiting gas 
with “pure” solvent



TWO BASIC PRINCIPLES

• Conservation of mass

• Keep track of chemical species and deal with 
reaction

• Rate of transfer equation

• analogous to Newton’s Law of cooling





• Chalk…..





















MASS TRANSFER RATE 
EQUATION

NA = k A Cgas −C
*( )

k=> mass transfer coefficient
A=> area of contact
NA=> moles across interface/time
C=> molar concentration of CO2  in gas


