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1 3.0

The inner radious of insulation (is the outer of tube): 0.5
r=d/2=5/2=25cm

The critical radius of insulation for asbestos:
re =A/h=0.17/5=0.034 m=3.4 cm

The heat loss when covered with the critical radius of insulation: 0.5
27(t,, —t;,) 27(200 - 25)
G=1 " 1 - 1 34 1
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The heat loss when without insulation: 0.5
g1 = a(md)(ti — to) = 5%10.05(200 — 25) = 137.4 W/m

The insulation thickness by 3.4 — 2.5 = 0.9 cm will increase the heat loss (142.9 — | 0.5
137.4)/137.4=4% (or 5.5 W/m)

When replaced asbestos by fiberglass having the thermal conductivity of 0.04 | 0.5
W/m.-C, the critical radius of insulation for fiberglass:
ler2 = A2/h = 0.04/5=0.008 m = 0.8 cm.

The critical radius of insulation for fiberglass is less than the outer radius of tube, | 0.5
so fiberglass is used to reduce the heat loss.

Properties of air at tr= 35 °C, we have: 0.5
A= 0.0272 W/m.K; vi= 16.35x10°; Pr; = 0.7
And t,= 90°C, we have: Pr,, = 0.69

We have: Re, :@ ; With ® = mmax for through the narrowest gap
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b) | The heat transfer rate of the heat exchanger: 0.5

Q = q.F = Nm.d.h.oty - tf) = 491x0.034x1.7x84.7(90-35) = 41450 W = 41.4 kKW
3 3.0
We have: 12— ﬂ:% and F, =zD,.L=3.14x0.3x1.6 = 1.51 m° 05
2 2

a) | The radiant heat transfer rate between the two tubes: 1
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b) | The radiant heat transfer rate with a shield: 0.5
Q12c = Q12/2 = 55105/2 = 27553 W
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The heat of vaporization of water at 40°C is heg = 2406 kJ/kg 0.5
The specific heat of cold water at the average temperature of (27+34)/2 = 30.5 °C
is Cp = 4174 J/kg.°C = 4.174 ki/kg.°C .
We have: Atmax = 13 °C auc 1
Atmm - 6 C At }tmin
. max| | 55°C =
So: At = Mne A _13°6 _ g 105 3Gl 6°C
" I Al In 13 13°C
Atmin 6 270
Then the heat transfer rate in the condenser is determined from: 0.5
Q = mgxhgg = 0.5x2406 = 1203 kW
a) | The surface area of the tubes: 0.5
3
A Q _ 1203x10° _ 60.4 m?
kAt,, 2200x9.1
b) | The mass flow rate of the cooling water needed: 0.5
m,, = Q = 1203 =41.2°C
C,(ty, —t,) 4.174(34-27)

Chay: - Theo tinh hinh thyc té, da s6 sinh vién chi 1am khoang 2/3 bai thi nén Tong diém: 12 diém. Néu
sinh vién > 10 dlem s& duoc 10 diém (kha nang it dat du:oc)
- Khdng thé s6 hay khong ghi cong thirc: — 0,25 diém
- Sai don vi: — 0,25 diém.




