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Question 1.
(a) Employing a three dimensional flow field, show that
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(b) Name and state the interpretation of the equation in (a) above.
Question 2.

(a) Given that the pressure acting on a fluid is 360Pa gauge while the temperature and universal
gas constant are 45°C and 83141 J/kgK respectively. Determine the density of this fluid if
its molecular weight is 36 kg. '

(b) The temperature in (a) above is that of acetylene employed for welding at a temperature of
2000 K, a flow rate of 1kg/s and a Nusselt number of 650. Determine the convective heat
transfer coefficient, h, of the fluid if the nozzle diameter is 6 mm and the thermal
conductivity is 0.0025 W/mK. What is the convective heat transfer of the flame?

Question 3.
(a) A liquid flows under the action of a pressure drop within a horizontal tube. Under laminar
flow condition, derive an equation for the velocity profile.
(b) Assuming the radius of a pipe is 10 mm and the pressure gradient in the pipe is 250Pa.m
calculate the velocity at the centre of the pipe if the viscosity of the fluid is 15x10° Pa.,

Question 4.

(@) A fluid flows down a surface inclined at angle a. If the temperature at the surface is
maintained at temperature Ts and the wall surface temperature is at Tw,
differential equations for the temperature profiles of the fluid.

(b) The fluid surface temperature at (a) above is 30 °C and the thickness of the fluid on the

wall is 6.5 m. Calculate the temperature of the fluid at a depth of 2.5 m from the surface
when the wall temperature is 70 °C.

determine the
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Question 5.

i i i her
(a) A fluid is placed between two plates one at high temperature ab.ove ambient whlllle t-};:l(()):: y
is at room temperature. Employing Navier-Stokes equation compute the
distribution of the fluid. Assume a Newtonian fluid at steady state.

. . 3
(b) Given that the thermal expansibility, B, of a fluid is 1 Unit, the mean densrgl. 1st1.8eﬁlg/srirz1 é
the pipe diameter is 9 m, axial distance is 50 mm and the temperature at ambient W

is 25 °C, compute the temperature of the hot wall at a bulk velocity of 2.3 m/s. (Take the
dynamic viscosity of the fluid as 2.751x10™* Pa.s.}

Question 6.

(a) Define a laminar fluid flow. : )
(b) Employing a three dimensional flow field, deduce the momentum equation.

Question 7.

(@) The convective heat transfer of water from an internal combustion engine tg the radlat?r is
721.78 kW while the wall temperature of the radiator heat excl.langer is 25 °C. The sur aﬁe
area of the exchanger is 35m? and the water temperature is 353.15K. Determine the
convective heat transfer coefficient of the fluid. ' |

(b) The thermal conductivity of the pipe of the radiator in (b) above 13.25W/(m.K) and the. totaf
length of the pipe is 150m, compute the Nusselt number of the. fluid. If th.? bulk v.eloc1ty 0
the flow in the pipe is 3.4m/s and the viscosity of the water is 13.5x107Pa.s with a bulk

volume of 70m?> and inside pipe diameter of 15 cm, determine the Reynolds number of the
fluid. '

(¢) Comment on the state of the fluid in relation to the outcome of the Reynolds number.
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