_ TEST— NMEN310 (Heat Tra nsfer)
- December 17, 1999

1. A thermocouple junction may be approximated as a sphere of diameter d=2 mm,
with ¥=30 W/m°C, p=8600 kg/m® and ¢=04 kI/kg°C. The heaf transfer
coefficient between the sas stream and the Junction is k=280 W/m®C., Howlong. -

- will - jt take for the thermocouple to.record 98% of the applied- temperature

_ difference? S S L '

J‘l’l. Air at T.=40 °C flows with a velocity w.=8 m/s along a flat plate L=3 mlong -
which is maintained at a uniform temperature of 100 °C. Deiermine the local heat -
transfer coefficient at the end of the plate and the average heat transfer coefficient
over the entire length of the plate. Assume Re.i=2x10".

V3. A carbon-steel bar of 4 cm by 4 cm cross section (o=1x10" mss, k=35 W/m°C) is
inifially at uniform temperature Ti=425 °C. Suddenly all its surfaces are exposed
to cooling by an air stream at T_=25°C with 2 héat transfer coefficient h=100
W/m®C, By using an explicit finite difference scheme and mesh size Ax=Ay=1
cm. Calculate the center temperature 10 s after the start of cooling.
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Points: 1 (25%), 2 (25%) and 3 (30%).




O \_\"70k=.4-<_ a‘_—_ﬁ_mm
-’&,:-_ 2o WAA.OC/

. . — T . _ | |
o iﬁ(omo = e <o Hcﬁowﬁi et
o A To.o0l) « RO Lt

- - E\.pljocV]-E
M Too e_[ /

—

lo — Tag

i __; ~ _{%ﬂf_lu_("r:ﬂm\)

lo -—-\O:'.‘.'

038

Lo 0.032%3M S2c-

TEL.: 950415 - TELEX: 20049 AQUALI LE - Bf 80106 -BEYROUTH - UBAN



- R{‘_:_ ¥x3 le"____W(,\q:&ﬁ\D y Ko cav

- \lb ?C_d H,lﬂﬂﬂ

?r-_—_ 0.69%5Y. . - _C‘a

20.050L
-%9.2
sF — Sk ?r _ 0.0236Ke,
We’ *f’ o
— 5t l‘\ - O. 0296 R.c
rf; 5] ,..'-‘ % baa 'f*r_: PCF Uo ) ,{;r_?-fi
RN ('l‘ dc»"'
'lp¢ e — h':.: i% gg L'J/ '-‘C

(h F2h) = — T
$.87 At Az oY (Mwa(,.tu)---

h- ZoMM “}/M‘CC, :

Q) duw o wsizeos, g

g

i E
sz} ‘go Ll-D C TP-:_. loo“C — T'{l:-: %QC = 343‘!"{
} - Cufrc ;
. L.:_ ?)m . c'c)_“_,.:. Q.lO
—_ _ o= 20.050L % 107° «ye ' {024 WG
\"F" 343K > L_ 5.029499% Wi oC / (O“ e

= _1;006’533’

Al

TEL.: 950415 - TELEX: 20049 AQUALI LE - B.P 80106 -BEYROUTH - USAN



'-%’k\
A{@Wﬂtwf-\ea“
A7 A }
L Reexs 2000 = Yo Xox
— Kok 2.\‘2?{. 20,0501 S - B-'IT: o.5al 255w
(-..%\,;-.r__ \_—-_._'/P,._..,-c L‘K.._.._ lg .gg ‘%f( "I’\.uJQl-t.L'-A-\-“-T}
:1?&’ L_c“""":'r-““—-' & K= 93—0[,.255‘:-\ - .
) o . Y
- §‘qq *ﬁ N'{F?‘: bl(" T 0335 RE’-Y. oﬁ"
il Maw B -
-3 h= 1953 ﬁdf Roaninat) T L T

= L

k= 029 W -
(mere clsie £ e

(:f'_-‘}ﬁ ¢ 0:501255 + 1§83 (3”"‘5"1255)) |

2R mq@.aci)



