At 4G
B sy
£ ¥ 10>
I 3% 34 P~ dingsie fo Ganid~ prwée
Cﬁirﬁ an¢eCuted IFJ' a gas éf’}iﬁ“f J:’uﬂ-

- o

_a( ) ; )
CW‘F{J !C? = T
% B 21rye ¥AL
3 i nfryeatin gole @ Rt POF
f_f;(.-"-! -4 -E.ﬂﬁm’t-ﬁﬁd_h{ I.'-\-ﬂd\ffoa,m{mu_ ﬁ'{'ﬁ
rSEN

£ iy -~ Tomfeanatuns. - rteopsy s o of
the lead Favking (_ﬂrzl.ar ;_f]'{'{?:{—% :

5. 74 spacific Grihbs .ﬁmm;ﬂr
ii"‘{iijbﬂ -::I.J = -'l.l':{."? —=dT



TLEPBR R T AT RERRE-E 911 SN

L. {15%) Define the following no-dimensional parameters, then describe their
physical meanings. (Such as force ratio, property ratio ect,)

{a). Reynolds number (Re), (b). Pramdt] number (Prl, (c). Nusselt number{Nu), {d).
Grashof mumber {(Gr), {c). Weber number {We)

2. (2056 One of the few situation for which exacr solution to the convection transfer
equations may be obtained invalve what is termed parallel flow. In this case fhad
motion is only in one dircction. Consider a special case nl’parm'ft!‘ﬁﬂw involving
stationary and moving plates of infinite extent sl:pa.ra.lr.l:l b}r a distance. L, which
intervening space filled by an incompressible fluid. This situation is referred to as

Coutte flow and oceurs, for example, in a journal bearing.

(1) What is appropriate form of the continuty equation , reduced from eq. 1

(2). Beginning with the momentum equation 2, simplified the equation, at given
boundary condition and determine the velocily distribution between the plates

(3). Beginning with the energy equation 3, simplified the equation, at given
boundary condition and determine the temperature distribution between the plates.
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3. (15%) Consider flow in a circular tube. Within the test section length{between 1
and 2) a constant heat flux q_ is maintained.

{a). For the two cases identified sketch, qualitatively, the surface temperature Tg{x)
and the fluid meam temperature T,,(x) as a function of distance along the test
section x. In case A flow is hydrodynamically and thermally fully developed. In
case B flow is not developed,

(b). Assuming that the surface flux gq; and the inlet mean temperature T, | are

identical for both cases, will the exit mean temperature Ty, » for caseA be greater,
equal to, or less than Ty, 3 for case B? Briefly explain why.




