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7.
The University of Calgary
O Department of Chemical & Petroleum Engineering
ENCH 501: Transport Processes Quiz #3 September 30, 2003
Time Allowed: 50 mins. Name:

Problem #1 (6 points)

Compound C is produced from a reaction involving compounds A and B. The rate of production of
C (in kg/hr) is proportional to the product of the instantaneous masses of A and B present. The ratio
of the molar masses of A : B are 3: 2. If 60 kg each of A and B are charged into a vessel and 15 kg
of C is produced in 1 hour,

(a) obtain an expression for the amount of C present in the vessel (in kg) as a function of time.

(b) How much C is present in 2 hours?

(c) What is the maximum amount of C that can be produced?

Problem #2 (4 points)

A cavern in the shape of a torus is at a depth of 10m below the surface of a flat expanse of sand.
The circular cavern houses a particle accelerator. Its cross-section has a diameter of 2m. The
diameter of the external surface of the torus is 18m. The space is air-conditioned and maintained at
a constant temperature of 18°C. At this temperature the cooling system consumed 12.176kW of
O power (the load or duty). If the effective thermal conductivity of the soil is 1.3 W/mK, estimate the

temperature of the sand at the surface.

If the temperature in the cavern rapidly rose to and remained constant at 27°C, by what fraction has
the cooling duty been reduced?

)



_Evel sy 0 sk Quiz 3
LHET B2 Sslkehwn Quip

R B 1, A YPYe T
,,,,,,, “#‘1;;_'& g MY 1 S —
R - T

M= Messea 30 oM BN ————




T S S¥®23y
T %M ‘ -




&) N reinun SATeF
2R

T v T e dead s
=[x b ednsumad 3 BN =S A —
—_— W M@&mﬁ ?L—J%;‘\ W g ]

=R —

D -
[ S S—

_— 2

S

_—_ %z T Thy

_— T =

—— Thets wae 74 whwte el o '\,,.UQOCCVT}*“

—
—— ]

—_— ——— Y 2 L Y E—
—————— — ? - ——— _—
A e L e L —




2

W

s ,
—————— V, \MM_

MP Mo C MG v 3 _

B © TS G 1T T (S e S

- TSz W ]

o VX

e —

————————




