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I. 473H dimensional analysis (4%) + 3L & 4745 7 (3%)
2. First law of thermodynamics & 4% 55 7 f-Fdo T ¢
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Lo, cscontrol surface, FyFiitiss & @4 oo control volume, FpAF i = 48 44
v-n: for efflux or influx of mass across the contral surlace
£ thermodynamic pressure
e: specific total energy (maybe expanded to include the kinetic, potential, and internal enerey)

J . L & W .
1"1: the rate of heat addition to the control volume, “ s the shafl work
af clt
a W _ _
y — : the work rate to overcome viscous effects at the control surlace.
I

iy b SUH S & Bernoulli equation. (%) 3 #) #¢ Bemoulli equation 2 limitations (4%
[Note] f&dfe 44842 o frak 7] B PR A 5] 2oug oo 4§ ka9 30 E

3. What is inviscid flow (29) 7 What will the Navier-Stokes eguation be if the flow is
inviscid (2%)  [Hint] Navier-Stoke equation & — 8% & 7T & e F
Ly
— = pp - VP + uViv
s D FE ;
4GSR E S TR BARCEAES T TAR) B F — (B = A E S SR
& ML B VAR — ok B a)d B4 fﬁ; : gh N R X W ) i a7 T A 1 e S A NG TS W
R R A gk ZAFAL DL F L RA RS & | 2 velocity profile, (/2 %)
[Note] & 4& & 8 - 7 % 4 8¢ - 5 B op T -

[Assumptions] Incompressible flow, newtlonian and laminar low
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5. What is the physical significance of the following terms?
(a) The heat exchanger effectiveness in the Number-of - Transter-Units (NTL)
method of heat-exchanger analysis and design. (3 %)
(b} The view factor in the radiant heat transfer between black bodies. {3 %)

6. A heated sphere of radius R is suspended in a large, motionless body of fluid
[t is desired to study the heat conduction i the fluid surrounding the sphere. It
is assumed in this problem that free convection effects can be neglected.

(a) Set up the differential equation describing the temperature T in the
surrounding fluid as a function of r, the distance from the center of the
sphere.  The thermal conductivity of the fluid k 1s constant. (4 %)

(b) Integrate the differential equation and wuse the followmg boundary
conditions to determine the constants of integration. (4 %)

B.C. I: T="T, at r=RK
B.C 2 T=T, at 1=

7. Water at a temperature of T, enters a heat-exchanger tube having an inside
diameter of D and a length of L. The water flows at a velocity of v, Entrance
effects are to be neglected.  The convective heat-transfer coefficient, h, and the
properties of water, such as density, p, and constant-pressure heat capacity, ¢,
may be considered to be constant.  For a constant wall temperature of T,, please

derive an expression for the exit temperature of the water, T, (8 %4
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