Construction and Development of Air Preheater for Combustion Chamber of Boiler
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Abstract

This project aims to construct and develop the air preheater for combustion chamber of
boiler. The heat source of air preheater was the hot flue gas of saw dust combustion from boiler.
The heat exchanger included 100 thermosyphon pipes that were made of high temperature steel
pipes with outside diameter of 0.0272 m and 1.20 m long. The pipe was divided into three parts
i.e., the evaporator section with 0.65 m length, the adiabatic section with 0.01 m length and the
condenser section with 0.54 m length. Results showed that the inlet temperature of hot gas and air
velocity affected the heat transfer rate and effectiveness of heat exchanger. The temperature of air
was increased as 51°C at the outlet of the heat exchanger. The heat transfer rate and effectiveness
of thermosyphon heat exchanger were about 7.103 kW and 19% respectively. From the economic
analysis, the application of this developed air preheater in boiler can reduce 10% of biomass fuel

consumption rate per year.
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Re,= 49 (2.11)
hfglufwi
&1 50 < Re, < 1300 F1MI% Z, 9INAUMS

0"’
Z,= Df”g”]lc;#;” 2.12)
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CQm 0.733
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Z=Z +Z2,+Z,+ L AL, + L, + 7, (2.16)
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M3141 2.1 A19A C uaz m dmsuaunish 2.23 (5]

Re, C m
140 0.75 0.40
40-1% 10’ 0.51 0.50
1x 10°-2 x 10° 0.26 0.60
2% 10°-1 % 10° 0.076 0.70

2.22 mamansferlunguio

vnanduinfuessgmamalugilves

hD Pr )"
Nu, = == =ARe) P | Pr. (2.24)

dmiu Sumuarluirmunsva N, > 20

0.7 < Pr < 500
10° <Re, <2 x 10°

aums 2.24 cunsalféiveamaluazie dmuiety (o) = 10 uae
ﬁ'm:ﬁummﬁnnﬁ’ﬂuﬂnmﬁﬁqmnqﬁﬂffu T, = (T, + T )2 fwmivueuna yufiersan
ﬁmﬁnﬂﬁ'ﬂuﬂnmiﬁqmﬂqﬁmﬁu T, = (T, + T, )/ 2003 Pr, fivsanfigungiRme T,
Smiusned A oz n Tuaunisii 224 finsan 189 nmsedi 2.2

nsEisULEIRILRANIMs hafisenuuy N, < 10 szfimsudaraums

(2.25)

(Num)h’ido (NL )U-IS
(Nu, )eq(24) 10
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1) 1odREsMUIATINY
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s ar A ' Aq o g & ar -

3.2.2 w95 ' lgdeusznedr luuuads asmnunlatiuidnou oninis@ueas
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-i " o A ] A ar o 3 =
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' 1 A ] ] 1 A 1
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¥
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as 1 o o v -
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¥ o v o 1 o
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15197 V.1 HAAIAULIAYDIOINIA

T p ¢, " 0-10° k10’ a-10°
K (kg/m’) (kJ/kgK) (kg/m's) (m2/s) (W/m'K) (m’fs) i
Air
100 3.5562 1.032 71.1 2.000 9.34 2.54 0.786
150 2.3364 1.012 1034 4.426 13.80 5.84 0.758
200 1.7458 1.007 132.5 7.590 18.10 10.3 0.737
250 1,3947 1.006 159.6 11.440 22.30 15.9 0.720
300 1.1614 1.007 184.6 15.890 26.30 22.5 0.707
350 0.9950 1.009 208.2 20.920 30.0 29.9 0.700
400 0.8711 1.014 230.1 26.410 33.8 38.3 0.690
450 0.7740 1.021 250.7 32,390 37.3 472 0.686
500 0.6964 1.030 270.1 38,790 40.7 56.7 0.684
550 0.6329 1,040 288.4 45,570 43.9 66.7 0.683
600 0.5804 1.051 305.8 52.680 46.9 76.9 0.685
650 0.5356 1.063 3225 60.210 49.7 87.3 0.690
700 0.4975 1.075 338.8 68.100 52.4 98.0 0.695
750 0.4643 1.087 354.6 76.370 54.9 109 0.702
800 0.4354 1.099 369.8 84.930 57.3 120 0.709
850 0.4097 1.110 384.3 93.80 59.6 131 0.716
900 0.3868 1.121 398.1 102.90 62.0 143 0.720
950 0.3666 1.131 4113 112,20 64.3 155 0.723
1000 0.3482 1.141 424.4 121.90 66.7 168 0.726
1100 0.3166 1.159 449 141.80 71.5 195 0.728
1200 0.2902 1.175 473 162,90 76.3 224 0.728
1300 0.2679 1.189 496 185.10 82 238 0.719
1400 0.2488 1.207 530 213 91 303 0.703
1500 0.2322 1.230 557 240 100 350 0.685

1600 0.2177 1.248 584 268 _ 106 390 0.688
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fvthamIiIuIN

nsfwaganmsmumanuteuesanlssdniravesniosannffvunreunuuriomos Ty
lavlon vinkafi 14ninnsnaaes

Waethamsshuaad 1a1 11.03 w.

ASAMIUNIBAIIMT 1A

rh = (1.110278)(4.7)(0.24)(0.32)

i = 0.40076 m'/s

mIfwamsanugnieuvssves Tnaib

C,. = (0.40076)(1012.72)

C,, = 405.5838 W/K

mIfINmsaTnugnNuiouvesves Ivadeu
110.8 -117.3

51.8-32.133

C, = 1229.998 W/K

C, - 405.583 x

mIsumsanMnunauiougga

q,,..— (405.5838)(117.3-32.133)

g, = 34566.06 W
mifmnumsanmsaumaImdeuvsunieuanyvunindou
q=(0.40076)( 1012.72)(51.8-32.133)

q="7981.987 W

msinaminlseaninaee 18
6 7981.98
34566.06
£ = 23.092%
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M Q. (W) q (W) £ (%)
11:03:12 34566.06 7981987 23.09198
11:13:12 35688.62 7829.956 21.93965
11:23:12 35208.00 7514.643 21.34357
11:33:12 38626.02 7135.432 18.47312
11:43:12 34860.97 7404.159 21.23911
11:53:12 38002.57 7209.947 18.97226
12:03:12 42205.36 7696.585 18.23604
12:13:12 50540.74 8974.354 17.75667
12:23:12 46395.44 8426.452 18.16224
12:33:12 39832.57 5230.464 13.13112
12:43:12 36762.92 7625.168 20.74146
12:53:12 34192.16 6507.649 19.03258
13:03:12 33626.05 6200.451 18.43943
13:13:12 24764.01 4328.927 17.48072
13:23:12 29462.14 7330.350 24.88057
13:33:12 28228,69 6250.847 22,14360
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