Cuiz # 2 (Full marks: 20) Time: 20 minutes MNov 02, 2020

1. Fill in the blanks with appropriate word(s). @
Fluid in motion comes to a complete at the surface (no-siip condition).
The motionless layer adjacent to the surface ™ the neighboring fluid

layer as a result of friction and causes the development of the ™ :
The flow region adjacent to the surface where the viscous effects (and thus the
velocity gradients) ara ™ is called the velocity boundary layer.
The fluid layer In contact with the surface tries to ™ the plate exerting a
friction force on It. Friction force per unlt area is the shear stress [1). Experiments
Indicate that the shear stress for most fulds s proportional te the

.

2. What is a Newtonian fluid? Give at least two examples. @
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Flow over an isothermmal flat plate
Parameter Laminar flow Turbulent Flow
Re, < 5 = 10° 5 % 10° < Re, < 107
Local Friction . 0.664 0.059
Coeflicient. ; , Cta ,,:?"-‘ * 'h:.’!
Local Convection | yy_ = 0.332 Re!pr!/? | Nu, = 00296 Ref " Prif
Coafficient, Nu, For Pr> 08 Foi i < Pr < 60
Paramater Laminar flow Turbulent Flow
Re, <5 x10° 5 x 10" < Re, < 107
Average Friction P - i _ 0074
(¥ 1/
Coeffictent, C; fte, Re;
Avg. Convection | Nu = 0.664 Re] *pp'/? | Nu = 0.037 Ref*Pri/?
Coefficient, Nu For Pr> 06 For 065 I'r = o0

Fluid properties are taken al film temperature: T, = (T, + T_1/2

ol 3



3. Consider a flow over a flat plate. Draw an elemental 2D fluld element and show all @
force components. Also state the assumptions for this,
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4, Engine oil at 60°C flows over the upper surface of a 5-m-long flat plate whose @
temperature is 20°C with a2 velocity of 2 m/s. Determine the total drag force and the
rate of heat transfer per unit width of the entire plate.
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