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1. A liquid flows through a capillary with an inside radius R=107 m and a length
L=0.4 m. The viscosity of the liquid is 1.5x10” Pa-s. The velocity distribution
inside the capillary is

2
¥
V= 0.3!} - [E] J m/s,  where r is the radial coordinate.

(a) What is the volumetric flow rate? (10%)
(b) What is the pressure drop Ap across the capillary during flow? (10%)

Hint: the flux of r-momentum in the flow direction 7= %r

2. An oil with heat capacity ¢, =2.5kJ/kg-Kis flowing through a double-pipe heat

exchanger at a rate of 7500 kg/h and is to be cooled from 373 K to 343 K. Cooling

water (¢, =4.187 kl/kg - K ) entering at 298 K and flowing counterflow at a rate of

3500 kg/h is available.

(a) Calculate the outlet temperature of the cooling water (5%)

(b) Calculate the overall heat transfer coefficient in W/nt -K if the heat-transfer
area inside the heat exchanger is 6.5 m? (10%)

3. A Newtonian fluid is confined between two parallel infinite plates with a distance
B apart. The lower plate is moving leftward at a constant velocity v, and the
upper plate is moving rightward at a constant velocity 2v, . The pressure gradient in

. P, -P : . .
the flow is GL L Assuming that the flow is steady-state and laminar and

gravity is negligible, find the velocity distribution (15%)
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4, FIFHRAEE B ##5 (countercurrent double-pipe heat exchanger) L 105 °C
/K #75 (condensing steam)fZ2 B 30 °C A 80 °C e 34 F TEAHIE
FEREZE REEERE G - EAIZE RAERNAEGBO S
Nu=0.023Re*® Pr* » Fth Nu B4 £(Nusselt number) - Re &E S8y
(Reynolds number) ~ Pr 3% i 25 8 (Prandtl number) - 522 FH 120 °C £4E/K 7
SNIEAZE REIEE 30 °C 1o#AZE 80 °C » SARFTINEAZE RAYT 8 B R FTiiZs
ERAENZPE? (154)

5. B—BRBREFRELEABRET  BEREIRB A REBANB - EBRE
R A A BRBRREARE  ARFEHRERMED - RREIR/N TR B -
BRRaE AR EREREE - RHRAVFE R ATRAFE - SUEETSTERYK
ABERNIEN - 209)

6. 1£298K J latm > —#Hfl# (packing tower)dr Fl[ FIE TR AR — S bk -
REBEARE 1.26 mol% W& Lhx @ BEERE 0.04 mol% - EEIEIR(ELR
HEE > —E ChREEE A R SRR 5 E ST = Fl E # Henry’s law) » 7
Bl ycor=1.575xcor * RESHMEE Sy 2.3 g-mol/s » JRAGFH L 4.8 g-mol/s - EXI
EAHEE R B 40 cm » 48558 {48 (overall mass transfer coefficient) EdEE{T
BTEHRERATRIE Kya % 5.0 x 107 mol/(em’=s) » B BHRHER RS/
m? (1543



http:PX:5tf.iy

