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PART _ B.
:':'

2'a) what is a similarity variable and what is it used for? For what kinds of functions can weexpect a similarity solution for a set of partial differential equations to exist?b) Engine oil at 600c flows over th" upp", surface of a 5m long flat plate whose
,"... ..."Jemperature,is,.Jp0C with 

1,yg{oqity of irolrry,.Q"rermine t!e"qotpl drag forqe.and thei'':. i:..i"ate of hr:atiri'airsrer per u,iriri,irfiI, ;rfir, p;6il;f " .--- -Ii:;ii^ * 
i.,:" i,:[b+5]

OR3'a) what is external forced convection? How does it differ from internal forcedconvection? Can aheat transfer system involve both internal and external convection atthe same time?

P), ,"':Consider a:'Ssu, diameter g!"a{t;:Jotating at *IW, rpm in a *.0.e#* long beariltg ,y,.ith ai "" 
:l"blearance #bjdrm. Dete#iira"*re power r,4uirda to rotaterhe:shaft if rhe fluid:.iir thegap is air, water and oil at400cat 1 atm. 
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h-i*, and thickness of trre bouniJ/?; i,i[,]*t, shearstress at the location where boundary rayer ceases to be raminar.



5.X1, ;'::{plate of 
.lengtf -zs_omm 

and"wipth 25Omrnhas"been place4"tongitudinally in.a.s{ream
i"':. i:..bf crude oil'ufuitrr flows wlfh a.vetocity oti5rrilslc. rf tr,e oit:i*# a ,p""iii" biqiiv or

0.8 and kinematic viscosity of 1 stoke. Calculate Boundary layer thickness at the
middle of plate, shear stress at the middle of plate and friction drag on one side of the
plate.
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Calculate the boundary layer thickness at the end of the plate, shear stress at 250mm
from the leading edge and drag force on one side of the plaie. [5+5]
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b) Air flows over a plate 0.5m long and 0.6 wide with a velocity of 4mlsec. The velocity
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for cojiffive heat trurt{rdj:b) Derive the foiniirla for derived ionvection heai ti:insfer. ' " ""'
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