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L. (A) [n Stokes region (Re < (.1}, the drag coeflicicnt O, is equal to Res24. Derive an |
expression which can b2 psed o deweriniue the terminal settling velocity of a spherical pariicle
seeding in air in this reaion. Define all the tevms you use. {15%)
{B) Use the expression you derived in Part {A) 1o calculate the terminal settling veloeily of a
spherizal purticle with & diameter of 6.0 pm settling inair at 1 atw and 300 K, The particle’s
density is 2.5 gion’. The densily and viscosity of air arc 118 kgd® andd 0.0660 ka/m i,
respeciively, Please clicck the validity ol your resubt. (155}

2. Cersider the two dimensioual incampressibie flow which can be specified by

u = Xy, v = kx, w = ), where k 15 a constalt.

(A) Show that this flow field satisfies (he continuity cquation. (3%
(B} Sketch ihe streamlines far the flow field. (10%)

3. Oil is to be pumped at 2 ratz of al keast 6 liters/min through a Lorizontal pipe of length 300
. The prmnp has a discharge pressurc of 200 KNS® absolute. The pipe discharges into an
opzn tank cobtaining oil to a depth of 8 1 above the intet. Jf the oil has density of 8C0 ky/m?
and 2 viscosity of 0.004 N sfm’.  \What diameter pips woud you racomimend?  If any
assumption regarcing (aminar or irdulent fow is made, prove your assumpiion is valid. (L3%)

- Bxpain e followice t2rms: {(20%}

(a) Navier-Stoxes Eguation
(b} clharacteristic curves {or o pump
(2t Munoing formula
(4 Froude nunbet
() idzal fluid
> A verlical Venturl meter is usei! to measurs the fowrate of & petroleum produst. The product

is flowling ina 150 mit dizmeter pipeline and the Venturi meter hus o throat diameter LG mn.
Pressure appings are piaced at the throat and a height nf 400 min above the throat, A mercury
flled U tube marcmeler is connected to die pressure tuppings. What is ke dilference i the
piereisy lovels on tae manameter tf the flowrate of the petreleum products is .05 m/s? (205)
Relevaur Data: Density of the petroleum product = &30 kg/m?
Dersity of mersury = 13600 kghn’
The ventu: i discharpe coefticient = 0.93




