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The Waste Heat Recovery System for Small Boilers
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Abstract

The research was to design and develop a shell and tube economizer to investigate the effect of the exhaust
gas velocity on the performance of the economizer used in a once through boiler generating steam rate 500 kg/h. The
measured temperature of exhaust gas was 453 K and the shell and tube economizer was mounted on the exhaust
stack to recover the waste heat of the boiler. The heating surface area and the tube length of the economizer were
about 3.55 m” and 34 m. The hot or exhaust gas at 7.65 m/s entered the cross — flow economizer used to preheat
the feeding water of the boiler at steam rate 200 kg/h the heat transfer coefficients of the tube outer and inner areas
are 33.42 and 5.71 W/m’K, respectively while the pressure drops for the shell and the tube were 25.69 and 2.27 Pa.
The effectiveness of the economizer was 0.40 and the energy saving cost 34,409 Baht/year. The payback period is

around 86 months.

Keywords : once - through boiler, economizer shell and tube, velocity hot air.
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1. thifeuuarleh
1.1 ﬂ%ﬂﬂmﬁ’n‘ﬁ%ﬂ%ﬁ@ﬁ’l 112 liters
1.2 gamnfitiley 30°C
1.3 Sasmsuanleth 500 kg/h
1.4 pugunsldloth 5 kg/cm’
2. Wonas
2.1 Ussnnidiewnas Diesel
2.2 §asimsHiToumnas 11 liters/h
2.3 Aanusiuintudemawesiin (2 ) 2 bar
3. 9IN#
3.1 opsmsluaveseinie 0.056 m’/s
3.2 grumngiena 32°C
8. arwdeuins (Uaeslewdemser)
4.1 gaugdaudouiis 180 - 310°C
4.2 é’m’]mimm%fauﬁq 0.064 m’/s
15797 2 Foyaldannistasumadanioiuuuanudoulvariumafisnineeniuy
doya Yue
1. qmmﬁmm%@uﬁwawﬁaﬁm T, 180°C
2. gungiihtouduadosguintou, 7, 30°C
3. guugiinwdeuiivudoseengdainden, 7, 120°C
1. gungiieuiidirgnsion, 7, 60°C
5. duuszansmsaneloumudouseni, Cw 50 W/m’ K
6. PSS izvaa, Co 4.186 kJ/kgK
7. $nnaudaletn, m 0.138 kg/s

#1599 3 wafildanniseenwuuinsssguinteunvuiienwasviedmsundeuwuulinnudouluaiiumaien

daya Yua
1. mmLmﬂﬁmqmmﬁmﬁaaamﬁﬁm, AT, 98.22°C
2. Usinamnudeuveth, Oc 17.44 KW
3. fuiifnduviodmiuniseneleurufeu, A, 355 m’
4. ANYIVIB, L 34 m
5. ‘ﬁuﬁﬁadaum%aﬂ,As 5.60 m’
6. AUEIUGRN, L, 1.8 m
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0.734 ke/s Ainusuldleh 14 ke/cm’ ﬂfwﬂauﬁqquﬁ
30-40°C wuinldgmsnisanelouruioundegean 77.94
-102.26 kw LﬁaﬂmmwﬁqmmL%Qﬂmm%’auﬁa 7.20-
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—8— p=1kg/cm?
4.2 4
-V P=2kg/cm2
—a— P=3kg/cm2
401 - P=4kg/cm2
3.8 1
36 4 .’.—.\.—/\/./_.
3.4 .—.\._/-.‘/.—_—.
3.2 4
3.0 T T T T T T T T V(m/s)

6.6 6.8 7.0 7.2 7.4

7.8 8.0 8.2 8.4 8.6

Al 7 anuduiusseninsenudigannueuisiudulssansnisanelounnuieunigluden

ansnamIady 25.82 Pa wagiiduszavisnisineleuanudou
gugaLads 33.45 W/m’K fadusfivanzaudmiunsesnuuy
wiesguihdou duden ffuiiia 5.60 m? dmuls
audouiansnyuiionisdisleunudouluniveth
FeArdananfinuasnadesiunuiignaruioudi
dauamé?am'%"a%juﬁgwﬂauuwLﬂﬁaml,awia 6.0-7.8 m/s
Aausunistdletildifiy 5 keg/cm? dwdunsietuuy
anudeulvarumaiendifisnsnissanlemlsifiu 500 ke/h
Turusdriudornuigranudoufinfiuiui 8.00-8.35

Qt,act(kw)
72

m/s T8nsnNsaneleuniuTougesening 87.35-108.14 kW
nssfuiuAddsravinisdieleunnuiou fianegsening
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-25.29 Pa %3An duUszAnsuazaniuduan Tldgeniuen
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LLasmmé’uamzqqs’ﬁu uaﬂmﬂﬁmmL%’ngmmm%’auﬁnﬁ
g
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mdnsesiaduefirruigamuseuiistosig
msteleuruseunslurie Anufuanuasdulszansnis
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Al 8 nansIATIidIuiefinTigaay
Souils 6.75-7.65 m/s gangiithilousgszwing 30-34°C
§nsanisluavesiaed Arugunsidled 1-4 ke/cm?

wuilfdnsnsaieleunmdounislurendegsgn 63.88-
65.58 KW uagiinnuiiagaauieuiia 7.95-8.00 m/s awld
dasnisaneloumnuiouanadiaduegszning 63.09-64.81
kW stz hdannmslaveniiling LLazqmmﬁmadﬁwﬁauﬁ
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Al 9 wamFileinnusuanneluviefinmd
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Aunguinsaielouanusen Giand dungnidvng, 2536)
dedmanisaielouniudougs anuduanazdoufiaiy
awmfiaruduanaune arsiiigaeuiouisdianu
i

Al 10 M esikaduUsEAvEmsteloumnou
meluvio fimusigeanufouiis 6.75-835 m/s guugi
ihtlouduaosguinieusgseming 30-40°C gaumgdfianiu
Yousanudesledenterr 259-275°C finnudunisld
loth 1-4 ke/cm?2 wuiAdudszansnisanelousi sz
AnugenuSouiidinnuiufivtudunsliindusyans
mseelouanuieuneluviesias Ssaeandesiudinsy
anneluvie

Al 8-10 agUnanITiTeiiiesguintioudan
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Kufuive aruduanmelusienardudsyavsnisdnelou
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