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_ & 4.4
dx dx (4.43)
000000 (4.42)0 (4.23) 0000
oT  dT, dT,, dT,  2mRdu 2w
= oSy + S —am) = S8 = - ,
ox dz () + dz ( (m)) dz mep pepum R (4.44)
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19T 1 0T oy 1 06 Y 1 6w,
- - Ty-Ty) o = —— w9 - v
( b)an nR2 ay On nR2 ame

;E_nRGnﬁr__W

ﬂ_ﬁ 8£ _2 al @__iq'ﬂ@__iq'ﬂg” 4.45
or2  or\or) on\or)or  R2a,0n?  Rla, (4.45)
o*T 10T q 1
i -7 w 9// 70/
8r2+r8r R2ax< +77 )
(4.44)0 (4.45)0 (4.41)000000000
. TN 0"+ ~0
pepum R 2um (1 —1n?) | R2a, n (4.46)
1 1 ’
21—t = — "0 Nu, = ag
=) =g (7 30). Vg =Ry
ooooobo20000o0ooooooobooooooooa
ooood---p=0060=0 Nu
— () = —E(B3 -4+ 7 4.47
DDDDD---n:mezo} () = — 7@ 4" +n7) (4.47)
goooo
do
— = NuRn(n2 — 2)’7'=R = —Nu, (4.48)
d?] r=R

0210*0000000000000000000O0O0OO

0.700 2smm000 340KO000000 300KOOOO0OO0000 1.0m/s0000000000000000
000000000000 0000000000000000000000000000000000000
0000000000000 00000000000000000000T;=320K00000000000
v=1.79x 10~°m?/s, Pr =0.7190000

Ans.7 0000000 Rep = upmD/v=1x0.025/(1.79x 107°) = 1397 < 2300 0000000000000
000000000000000 (4.34)00

I ~ (0.05Rep Pr)D = 0.05 x 1397 x 0.719 x 0.025 = 1.26 [m]
0000000000 (41)00
ly ~ 0.05RepD = 0.05 x 1397 x 0.025 = 1.75 [m]
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0.8000 D=2em0000020°CO00000000 2m/s0000000000000000 ¢, = 500W/m?
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oooooogecooooonn p=1.161kg/m30000 cp = 1.0kJ/ kg KOOOO

o = SO0W 80T 4 = 500W/m?000)
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e YV Y V¥V YV o
— Um =2m/s i o B
— To1 — E ETb(x)) [C]
-\ L/ 40 T, = 20+ 43.1z
D=2cm & A A A A A4 4 A
} 20
Gu2mRx . . . . . . .
To(w) =T + . 02 04 06 08 10 1214

x[m]

U 22: 0000000000000
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Ans.8 (4.36) OO
Guw2mR x 0.5

PTT2 U, Cp

500 x 27 x 0.01 x 0.5
1.161 x 7 x 0.01% x 2 x 103

27 R x 1
Ty(1.0) = T +qm7r7>< —63.1°C

Cp

T,(0.5) = Ty +

=20+ =41.5°C

0.9000380K0O0000000003mmO00000000000000000000000000000
000000 0.80m/s000 300KOOOOO00O0000000000000000000 320K0000000
0000000 L000000000000000000000000 Ty=300KOO0 v=1.58x10"°m?/s0
A =2.61x10"2W/mK0O Pr = 0.7170 p = 1.176kg/m30 ¢, = 1.01 x 10*J /kgK 00 00 O

Ans.9
0000000
T\ = 380K
umD  0.80 x 0.030 , N /
Re, = S = Trax 105 1.52 x 10° < 2300 Tb1:300 K‘_> > Ty = 320K
Um _O.Sm/s_> D =30mm

000000000000000000000000
00000000 Ty =300K, T, =320K 000000 - 7
000000000 QO (4.27)00

Q = 1ncy(Tog — Ty, ) = pr(D?/4) (320 — 300) = 13.4W

000000 LOOO0O00000000 ay, O (4.30)0(4.31) 00

o Q Q B 13.4 2,045 2
" AAT, - AL =T2) = (Mo =Ton) o gogpx 2000 L W
In [(Ty — Ty1)/Tow — Th2)] In[80/60]

000000000 43500000

A 0.0668 L/D
Oy, = — <3.66+ ) , / = 0.0306L

D 0.04z*1/3 + 2+ " Re, Pr
2.61 x 1072 0.0668
=" (366+
0.03 0.04 x (0.0306x)1/3 4+ 0.03062
0.0581
=3.184
t 001250172 +0.0306L
2.045 0.0581
S =384
L t 001250173 +0.0306L

0000000000000 ExcelDOOODOOOODOOOODOOOODO

L =0.323m
oooooooooooon o, 0
2.045 2.045 2
O, 7 0393 6.33 [W/m K]
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