D. Keffer, ChE 301, Department of Chemical Engineering, University of Tennessee, 11/11/99

Exam 111
Take Home Exam
Assigned: Friday, November 12, 1999
Due: Monday, November 15, 1999 BEGINNING OF CLASS

This exam isto be completed on an individual basis. Any work discovered to have been done in conjunction with
other people, regardless of whether they are currently in ChE 301 or not, will fail the entire exam.

Problem (1)

Consider the set of 3 nonlinear algebraic equations (that happen to describe the steady-state operation of a 1-1 heat

exchanger with counter current flow).
Energy balance on the shell side fluid:

q = My Cp et Tout et - Tin,sheu|
Energy balance on the tube side fluid:
q= rnubecp,tube Tout ‘tube Tin,tubel|

Energy balance for heat transfer:
Tshell,in ) Ttube,out) ) (Tshell,out ) Ttube,in)

a=ual

Inggmeun B Ttube,outg
€ Tonatt out = Tiubeyin @
k k
We are given the mass flow rates: My, = 20?9 y Mype = 10?g
_ . _ J B J
We are given the heat capacities: C, g = 5600kg—><K s Cotpe = 4200kg—><K

We are given the inlet temperatures: Ty, ;, =500K , T .i, = 200K

J
We are given the overall heat transfer coefficient: U = 1000m

We are given the heat transfer area: A =10XLNT where L isthe length of the heat exchanger in meters.

(@ If L =1meter, find the outlet temperatures, T, g @d T e » @nd find the heat transferred, (.
(b) If L =2meters, find the outlet temperatures, T, g @d Ty (e @nd find the heat transferred, (.

(c) Findthelength, L, required to cool the shell fluid to 450 K (T, g1 = 450K). What are the resulting

vauesof T, e and q?



Problem 2.
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Given the data file on the exam portion of the website, titled file.xm3_f99.dat, determine the coefficients of the best
fit models of the form

y =k, +bx+bx?

and

y=by +hcr b +hyc

Clearly label which coefficients are which. Report standard deviations for each parameter. Report measures of fit
for both models. Which model would you recommend using for the data? Explain.

Problem 3.

Provide a solution to

Ax=Db

where
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