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Esr = Ein - Eout + E g Euur = O and Ein = q36 + q56 + qcunv
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(b)

(Ax)
Stability limit for 2-D explicit method: Af<-——

4o
2 2 2
(Ax) - (Ax) = (0.0lm) =0.15sec
da 4 k _ (100W /m-K)
pC, (2000 kg/m’)(300 J /kg-K)
. Ar=0.15sec

At = 0.1 sec is suitable because the stability limit for the
given situation is At < 0.15 sec.

(c)

T' =T =T/ =T/ =T/ =T/ =300 K and T =T, =400K
T, =500 K
Ax=Ay=001m and At=0.1s

o kAL (100 W /m=K)(0.1s)

" pe, A (2000 kg /m)(300 J 1 kg - K )(0.01 m)

~=0.167

G=10°W/m’ and h=100 W/m’K

T/"' =3168 K
T,"' =311.7K

T/ =301.5K




Problem 2

(a)
rar or) r- o\ 0¢) dz\ 0z ot

Assuming 1-D conduction and steady state condition,

li(krg)+q'=0 — i(krd—T)=—q'r
ror or dr dr
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krd—T=—qr +C, — d—T=—ﬂ+£
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(b)

Assuming the length of the rod, L = 1m,

aD?

2
4=4"V=4—1 -L=(20000W/m3).M-(1m)=39.27W
4 4
Eb,l_Eb,Z _ G(Tl _Tz)
I-g, 1  1-g 1-02 1 1-05
Algl AIEZ A282

72(0.05m)(1m)(02) " (005 m)(Lm)(1) " 7(0.06 m)(1m)(0.5)

(5.67x10" W /m® - K*)(T;* -500*) K*
= —o> - - ) o3 =3927W — T, =54499K
2(0.05m)(1m)(0.2)" (0.05m)(1m)(1) " (0.06 m)(1m)(0.5)

gr? (20000 W /m*)(0.025 m)*
T,=T-20=T - =54499K — T =54520K
Ak 4-(15W /m-K)

T.=54520K and T =54499 K




(c)

E, -E, +E, =E

in out gen store

Ein = Estore = 0
out = gen
2 2
£, =¢- (20000 W/m3)-M =3927W /m

~E,=q=E,=392TW/m

nq =392TW/m




Problem 3

(a)
TSUFF
q” =150 W/m?
T.=300K
Coffee g
3 H=0.25m
C
>
Tc= ?K /
€=05 —___ T.=325K
g,=0.5
By neglecting the thickness of the container wall,
Eb,c Jc JS Eb's
4=q'A —> —AA——NA\—— NN\ —
- Bl 3
Ag AF, Ae
. o(1'-T}) | , o(r'-1)
TA=raa =T, L1 I-e o=l = g = e
eA AF, ¢A g, g,




(b)

q =h(T -T )

T -T.)H’®
Rac SPE-T)H L0107
v
2

ko k 0.387Ra’6
h=Nu—=—|0.825+ ' 7| h=454W/m’ -K

H H ( (0.492)%6] 7

1+
Pr

0l = (4.54W/m® =K )(325 K =300 K) =114 W/m’

g =114 W/m’

(c)

surr

q” = 150 W / m2 = qc"’(mv + q:”ud g q;’ad = qﬂ - qZOnv = 850-(7;‘4 - T4 )

"
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TW=(T;‘—M) =315K
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Problem 4

(a)

JRzEb,R

(b)

Nu=03+

45
0.62Re"* Pr”? [ +( Re )5/8}
73

[1+(0.4/Pr)"] 282000

oo puD_ (094 ks/m')(5 m/s)(02 m)
u 218x107 N-s/m*

=4311.93

1/2 3 5/8 4/5 - =
04, 0:62(431193)" (0.7) '1+(4311.93) aigsg D __h(002m)
k(0031 W/mK)

Nu=0.3 e 282000
[1+(04/0.7)" |

L h=5248 W/m’K

9o = }_Z(Too _7—;1)Ah7 Ah = nDhL

ey =1 (T. =T, ) A, = (5248 W/m’K)(375 K =350 K)(0.02 m)(0.1 m)=8.24353 W

o.q..., =8.24 W (into the hotdog)
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dTr

store p

Epe=mC,—-=(0.03kg) (2500 J / kg~ K)(025 K /) =18.75 W

Ein = qconv + qrad

Esmre = Ein = qconv + qrad - qmd = Esmre - Qc‘onv -
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R, =55821
m

1
4

(Esture - qconv) ’ Rtot
(o)

=586.6 K

7= +1;

~.T,=586.6K

_ E,,-E,, _ O(Tb4 B Th4)




Problem 5
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(b)
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