Quection |-

Aq/oon\/
(2) l
7
Ux A2 Arrdx
7

ealance the fiux oves the contvol ar€s

Q/?C - pL'X«{‘d“(, +C[pl/wn\/_

s
dT
p]/%'l'd A’Aéx\le’dx,

=~/LA<:S€+/1O\7‘>

A% ,0ny = hP(T-Ta)d¥

~To)dx
,LA%L;:,LAQ +/2o\x)+m>m o)

This simp\hies ‘o«

07 7Ta t

T ,bf—(T—T(kQ =0
[ KA —

Bovndam ConAthons

x= 0 T=To
x=1L T=l

Proe |


Tzia Ming Onn

Tzia Ming Onn
T

Tzia Ming Onn
L


(b) 'fﬁY\?O\uCe, e ,T’TW
ST WP
i - /@(T'Tpcﬁ =0

T= 4T to e@uah'on sbove

£o ST _kF
§x x* AR -0

wnskﬁm\

g ubst

£ W
S — Q =
Syt AP ©

O - onsh(mx) + C2 siph (M%)

0 inh
= &‘mSlﬂ (m%) . szwﬁﬂ(mx,)

§x

3
7O 3
I oRal osh(Mmx) + Cam ginh(mZ)

+ 0y st (ME) )

A0 W o - ) )
e = gm 605\0(1‘(\7/) YoM sm\'\(mw)

—-—ﬂ G oos\w(rmc) — bf”clsinh(mk)
AP

AP
This 6@\10“"65 ‘o 2e” oF m2: bﬂ
AP
ol
M= LA

Q= Qm;\ﬂ(mx)  Casinh(mx) s & solution

el x=0 T7To
&O:TO’TN

Prge 2



B C
Z o=
O, = ¢4 cosh(0) + CZ%(O)
0‘780

USIn@ 6/C12‘ x,'SL 8

©, = & cosh(ml) + €2 sinh(m})

Qo cosh(ml) + &2 cinh (ML)

\d

8L

@L" @o ooSh(mL)
L
sinh (ML)

i

Cz

Q=0 cosh(mx) + @L—Sooosh(m\,) cinh(Mx)
= Ob

sinh(mk) //

(C) Vﬂlﬂ!ﬂhoﬂ O’F T 01\009 @'C{)Ordmm"‘e con be igﬂor‘ed ‘FOF Bl<<l

ic smaller than

1oh €r _coovdinate
or  Temp vanahion over y o suounding

the diffaence between top of the
one can do an analysis on the boundaay condhon at
the top of the Hin.

=)~ Teo )
at cw) = W(TOuy=W)
/ —AM(%M
91y, Iw

Tf T(wyy=w) -~ T(x,gzo) ~ ~,\',L(T(l,(4=w7’Tpa)
/ A
W

N —

T(worM-T(W’Ol) h
_/______,—-’"/Pf /<J

-

Tlgy=w) ~ 1w

MW |

A

Page 3


Tzia Ming Onn

Tzia Ming Onn
T

Tzia Ming Onn
L

Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn
L

Tzia Ming Onn
L

Tzia Ming Onn
L

Tzia Ming Onn
L

Tzia Ming Onn
L


(d) _ o a98 \
Q= -LA % | x=0
46 . Ou Cocosh (M) o6 (mx)
E= = Qom sl ¥ T kel
@:~,LA<\/@\ A m SSecotntmy)
§xlx=0 sinh(mb)
Z
(e) Effhdency
- Qs ~AAM @L~®ooo$\nOwL)
- = e
‘ hPLOo WPLOo sinhcm L)
7

Page H


Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn

Tzia Ming Onn
L

Tzia Ming Onn
L

Tzia Ming Onn
L


Queéston L

1-&
() E@u,va\ewdarou?* | sl
Eb,
€2 =}
F,= 050 py =7 (00l) =003
Fa = 0-50 Az = 7L (0-10) =031
|
A sindd = -5
oK = 5-F+°
\ [ QA = 1L 43°

Ao #
[ 473
Ap= 2% (0 (0 coS 5 F4°) +7£(om)(%o)

=02
Fou Pz = Au Fuz
F;L‘L: 0-20 (1.0) - 06366
02|
fz1 Az = Fz M
0-2}
fan = f21 + By 5 Fapy = 06366-0-05= 05366

Page 5



() pest
_—

Gind the R conhibution fom the pacallel pock ok the civeu it

|

|
PRS- L + _—
R ‘ L
PW /mﬁl fqﬁf A352
i Rt
R paar A NoFs2 + MA3

PR

P

Rpov N Fra + PP

NzFz2 + MF3
PFy (A3F5 + MiFR) 1 M Fi3 AsFz2

Rpﬂl( -

|- &4 |- €2 s Pz 32 +Alﬁi,,,,/—/
2 h2 M B2 (A3Fr t AFs) SELEAEY

(d) RO diahve Heot VoSS

s
Ebl - OIT: Ebz = O:rb:_
- 6 X107 (10F _ 5 geqriot (298"
= 546 - JINAE B
ﬁL i . 1318 w/m
L 04

Page 6



(e) Reflector removed
Ep, - Ebs I5IHL- 447
, ——

’
i /

ﬂL:

= |13FF w/m

' ved
More heat is lost \f refleckor1s EmMo

page F



Question 3
Non Newtonion Fluid - power Low .

Tz = _m(%_\_/;}“)n

(N 14 _ éf
r&r(ra‘z) oz
_df 2 oo
rZ[‘} - a—E—F/Z— ”l’C\
5 o
= "O'\"E L C =0
Lz * d%3+r BCH2 &
dvzy . df ¢
"(G2) 7 =
AV%)" S O\d pinus swnneeo\ed as
_ ; ) ? d\/%<
¢ > /// e
AN 71 4N
v (e
Va Vntl
v = —/\- Q\E | rv’)
2 5-( 553 7 + ¢y
ntl
_ /L 4Py D n
V2 ”< omdz) an Lt &
Using BC3| , V2 =0 of r= R
Nl
a /o " + Co

Resrranding and NS
\ n Nt =
V2 d’(amﬁﬁ:) n+| (

Page 8


Tzia Ming Onn

Tzia Ming Onn
Page 8

Tzia Ming Onn
Question 3


i) W n=l ,m=H,

Mis becmeshe Poiseulle flow:

Page 9


Tzia Ming Onn
Page 9


}

-

For m=1, N

(*-R?)

\

daf 1
dz #

Vg =

Page 10


Tzia Ming Onn
Page 10


(b) i) T

Te
1dTdP |
o(o\%’é@ 4-(
0 R
.
ST
il gk Bl e
ST 7 df ,L( r ﬁf)
Sr L dr dZ 4L & 2
3 3
| dT dp L /Kw/>
4- (xRt

Page 11


Tzia Ming Onn
Page 11


Queston L

v =0 Air
tm=Clo

H ! M- N g RIM
1

T TTTT7T soud

Rectangular oooro\maK mossS cons

v 0
SC/ 0 ( L £m w
ZE Y T /
sready NO dep £ dep
S'\'a\_e onh % on Z
o
£ y=H M=
= D — - kCM o
’ : ‘Ml e y=0 S -0
sy
_ Sk
O = “——, - — (Cm
Sy*  Dm

Con ) = Peoshly /L) + Bsinh (Y /L)

-—/\4 - A n £ (‘5
- h(Y +/oo5h />
g@ /Kgl //-) { A

s ‘o _ ’Afz O"S‘h(kﬁ/k) + B/Lzsmh( 3/2)
Sy

. mm;h(”&) + B/Al Smh(‘ﬂ/"b) DA@SM%), "Bsmh(%)

=0
LZ:,D’M A=

K "LT
Cm () = Aooshly/x) + BSmhly/,L)

page 2



using BC £\
L

dlm _ §
Z‘gv@ ;OF @'O

%}4 _ Aseh (%) + B/ o5 (9)))

E %smh(O) + B/, cosh(0)

e 6:0
Soom = Beosh(Y)

Ugm@/!.%,@i\
o= Co for 9=V

Lo = A cosn ( H//»)

_ Lo
AT Zoen(H)

cosn [ Y/ L)
&oﬂw (H/L )

= &M:&)

Pooe 3


TMO

TMO

TMO

TMO

TMO
C

TMO
0

TMO

TMO
H


(©) Conantration prohle of Gy
rate of

/‘ ahon BG
<SCN form s
0= Bugyp b ob N #| y=0 aty=H

42&\/ o \/( - poS\n(w//‘)
S92 7 Dy Loch (HIR)

N “cosh (F/4)
% =
=0 for =0 & =0
40‘0 9-

vk, s
&% - DN mSh(H/A)

v =~ ooy MW + G2
¢DN ' wfh(H//‘)
Using BC 4 |

\
X ) poS\h(/%}/\) + C2

Ml Ty

_ k 2

= K o h
C,Z Q,\}

ke g con U
Cn = b—;cok () &osh(H/A)>

page i


TMO

TMO
λ

TMO

TMO

TMO
λ

TMO
λ

TMO
2

TMO

TMO

TMO
λ

TMO
2

TMO
λ

TMO
2

TMO

TMO
λ

TMO
2


(d) Rate of M gnlf&m@ the liOLU‘d. at y~= H

dCM

Ny = = Du ’go
Ny L) = - Dy L)
= coSh (H//()

(e) oo §om
O = Dy -~ KkCm Fom (2)

sy
&2
KCm = Dm 22
su?
Infoduce non- dimensional verigble s
q: 9 N <
Ye Cee chaachgishc

Yo = o DM

Y, <<H , readkion ocovs ot the (ntertace

Yer H, readtion scevrS throughout the Him

Page 15



