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] wooo & & d
mnsaadeginsailiidiums lvauvumudu e naduaTewanasunay
fousumslwaoganiizash
¥ ]
15 controf valve voui¥oulisasinis Inaf Rotameter iy 3,514027 lit/min
L ] a o' o : 4 a P -
Tusingungiivenirdoudumirduimadunzneesnveunieaniaounnuiou
] b d 3
Tavswamdsnniigamgiivenlni
AU U, power emitted , power absorbed , power lost , T] Liae ATm

ymsnaasanileudude-s uanlasulididums vanuueumaedu
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HANINARGY

A1519N 4.1 HERIHANSNABDY NSAIN 1 AAN19NTS IMauuuaun1 Taglidasinis

» ]
Tnavoni¥ounah 3 tivmin

Wby T1 T2 T3 T4
X) X) X) X)

3 305 316 333 318
5 305 312 333 316
7 305 309 333 315

=

3197 4.2 uaaIn ATm fu U nsdif 1 Aaniens mawsuaaumaTastidsasinis

» [
Tvavsaidounii 3 livmin

viubu ATm U
(Lit/min) (€9 (w/t’ K)
9.852 1381.35
12.33 1171,13
14.28 831.58
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i ad P o 9o
A1319% 4.5 LARINANITNAADL AIAN 3 RN Ianuua iy Tasldsasins

v v
Tnavenir¥ounn 3 livmin

vy Tl T2 T3 T4
(K) X) (K) (K)

3 305 314 333 317

5 305 310 333 315

7 305 308 333 314

AN 4.6 taan1 ATm Auf1 U nsdin 3 Aemanis Tnauvuaiudu Ineldsasinis

Y 3
Tnavenidounsn 3 limin

NETY ATm U
(Lit/min) €9 (w/m’X)
3 11.21 993.18
5 14.28 741.90
7 14.28 623.47
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A1IRIUIUNINHANIINAADY

] ¥ [
msuantldounnudeunvulvagrunisTasniidousions Inansni

(5x10-5 m3/s) unzdasinTs Inaveaiwiudl (1.167x10~4 m3/s)

Heat power emitted = QuP,Cpoc(Ty, Ty,
=(5x10” m3/5)(9.872x102 Kg/m3)(4.066x103 J/Kg K)(333-315 K)
=3.612kW

Heat power absorbed = QuP,Cpoc(T-Te.)
~(1.167x10" m3/s)9.927x102 Kg/m3)(4.068x103 J/Kg K)(309-305 K)
=1.938 kW

Heat power lost = Heat power emitted - Heat power absorbed
=3.612kw - 1.938 kW
=1.674 kKW

Efficiency,Y] = (Heat power absorbed/Heat power emitted) x 100
=(1.938 kW /3.612 kW) x 100

N

=53.65%
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Log mean temperature difference Atm = (AT1-AT2)/1n (AT1- AT2)
=(28K-6K) / In (28K/6K)
=1428 K

Overall heat transfer coefficient , U =~ Heat power absorbed / (heat transmission area
xATm)

={1.938 kW / (16.32x10-2 m2)} x 1428 K
=831.6 wm2 K
Heat transfer rate, QT = UAATm
=(831.6 w/m2 K)(16.32x10-2 m2)(14.28 K)
=1.938 kW
ATUIUN TN
qampimadindu Ti=32°C gamgfinieen T2=36°C
qamgimadnifeu T3=60 °c quUgiineen T4=42°C
§ns1n1s Ml uBy 7 fivmin = 0.12 kefs

»
84351713 e ¥ ous livmin = 0.05 kg/s

] ¥
gunpiimdsdniuby

(gungiiiidnniutiu + gumgilieandnniubu )2 = (32+36)2 - 34 °C

a 4 .
gamgiimdsdannideu

(qaumgiiidnnideu + gungiesndmiieu )2 = (60+42)2 = 51 °C



[ d [
wisqaauimiubud Te =34 °C

831015 1via 3/60 = 0.05 kg/s

Cp = 4069 J/kg K

u = 7.149x 10~4 N.s/m2
K = 0.6248w/m2.K

Pr = 4.655

» ¥
wiqunutimiifoun Tc=51°C

Cp = 4066 JkgK

M = 5.231 x 10-4 N.s/m2
K = 0.6451 wm2K

Pr =3297

Tageznimdasimsmumanuiew ldnnaunis

1 = 1 + x + 1
U, hd _kd, b,
d d

] (3]

9 o -’ d 1
gmfminduninalure
Re = 4m,

'le;u

Re

i

4x0.12 kg/s

9(0.015m}(7.149x10-4 N.s/m2)
Re = 14,248.02

fluns Iauu Terbulant

Nu =0.023 Red/5 Pr0.4

Nu = (.023 x 14,2484/5 x 4.6550.4
Nu = 89.467
h, =Nu K

)

d

48



h, = 89.467 x 0.6248
0.015
h, = 3726.59 w/m2.K

dmiuns Inaluvielng

1 ho 17 WoanudurugudnaelalaIdn Dh=D,~ d,

Dh =0.04-0.02

=0.02
HIm Reynolds number

Re =_4m,
HD;-d)u
Re = 4x0.05kgs
1(0.04-0.02)(5.231x10-4)

Re = 6088.15

1114 1Y Terbulant

Nu  =0.023Re¥pPc™

Nu  =0.023 x6,088.15*° x 3.207"*

Nu =39.46

h, =Nu K

di
h, = 39.46 x 0,6451
0.02

h, = 1,272.78 wim2.K

1 =1 + x + 1
U, hd/d, kd/d b

1 = 1 +  0.005x0.02 + 1
U, 3,726.59x (0.015/0.02)  148.77(0.2-0.015) 1272.78




1n(00.2-0.015)
=36x10" + 3.7x10° + 79x10"

=10*G.6 +0.37+7.9)

= 1

11.87 x 10-4
842 .46 wim2.k

Il
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