70 21591539I15U82 398 ams.wszuas U9 14 aduil 1 unsiau-lguiey 2563

http.//journal.rmutp.ac.th/

A1SANEINEANTTUNITHT N VB ULALAFLTIAUAT
LUULIDIARDANDINA28ISNarAdnsvaelnalden1uln

ailgnd dngdns™ adpAia vruzna’ Wue I¥191w’ susy ATITENA’
UVINY JUnana’ Laggasss gasnninana’ uay ansans nadsuinialy’

! AEIMNTINATENS UNINENTURUATIYENT

2 udmalulaglaveuayianuriend ddnauimuningimansuazmalulaguiend (MTEC)

> Inendemalulaganamnssy smingdewmalulagnszasundmssuasivile

' 85 auulyade-invgau fuauloswrila 811n0315uE151U Swinguasivsill 34190

2 114 gneninermansusymelng auuwaledy suarassuils S1nenassvan Smiayusni 12120
> 1518 puuUszansIwnT 1 Unasdadng wanisde ngavmaumuAT 10800

SuumA 9 NINYIAY 2562 UAlvUNAIIN 29 1WIgY 2563 AEUSUUNAIIN 30 1IN 2563

unfnga
mAfeiingusrasdifiofnwmginssumasnindvesmufaussdusuuunesinoanase
Inglaiswamansvosluaeaiuin (Computational Fluid Dynamics, CFD) %uwuaﬁ’waaqgﬂaﬁywﬁu
Taeldlusunsu Fluent 6.3 lngldvinsAnuviuazairsveviuniiufivesuvusaesludnumy 3 7
(3D - Model) fiflumnawinfunildanuaie Famailsanuuuiiassezgniudunasionismeaassain
ns¥aguufifigasne q seuiimaza Uy uenantdiinuiisuifisunamsdanssening wuia
wuuneifReanesALUURLAN (Conventional Bumer) BsfiyuBeainty 90 par uagapaeiniy
90 94 (CB-590190) uazimuAanuunesAnoanedafifiuaaliuummau (Swirl Bumer, SB) My
WAzHlBEauRIgiIA LAY 2 JULUUAR 11 SB-S90I13 uazim1 SB-S30190 9nn1sAn® wudn
oaumgiifilsanuuudiassueasn CB-590190 fgamaiilndifssiunisvmaans Tnsdidinaiaindeugsan
liifiufosas 9 uazaINKUUIIRLY WU W1 SB- S90I13 Heaumgiuas Heat Flux 89n31um1 CB-S90190
IneflAgegauintu 1,445 nadu ke 5,291 Taddons1auns auady Fouandliifiudn 1 SB- S90I13
fmgAnssumsnlnfuaznisanemauieugavuefiininm CB-590190 Jsdawalviuszansnimids
AUTBUTDUAT SB- S90I13 Andum CB-S90190 uarlnefnidusauazveinsusendawiniu 6.93

AdAgY : warnansvaslnalain; Wiuiawuunesfneanase; N3 aLuUILIL; wRNTINN SN g

* g’ﬁwus‘tlszmww Tns: +66 4535 3309, lUswalddsannsaiing: anirut m@ubu.ac.th



RMUTP Research Journal, Vol. 14, No. 1, January-June 2020 71

http://journal.rmutp.ac.th/

A Study on Influence of Swirl Angle of Burner Port on
Behavior of Heat Transfer to a Vessel of High-pressure
Cooking Stove by Computational Fluid Dynamics

Anirut Matthujak™ Thanatkit Chanakul' Mana Wichangarm'
Thanarath Sriveerakul' Bongkot Chanthamas' Sedthawatt Sucharitpwatskul®
and Sutthisuk Phongthanapanich’

' Faculty of Engineering, Ubon Ratchathani University

? National Metal and Materials Technology Center, National Science and Technology Development Agency
’ College of Industrial Technology, King Mongkut’s University of Technology North Bangkok

' 85 Chokchai-Det Udom Rd., Mueang Si Khai Sub-district, Warin Chamrap District, Ubon Ratchathani 34190
% 114 Thailand Science Park, Phahonyothin Road, Khlong Nueng, Khlong Luang, Pathum Thani 12120
® 1518 Pracharat 1 Road, Wongsawang Sub-district, Bang Sue District, Bangkok 10800

Received 9 July 2019; Revised 29 April 2020; Accepted 30 April 2020

Abstract

The objective of this research is to study the combustion characteristic of a low-pressure
vertical port burner using computational fluid dynamics (CFD). The simulation model was
created using Fluent 6.3 in 3D-model of the same size of the burner. The CFD results were verified
by measuring the temperature around the burner head and a vessel. Moreover, the results of
conventional vertical port burner, having the swirl angle of 90° and the inclination angle of 90°
(CB-S90190) and two swirl port burners (SB), being SB-S90I13 and SB-S30190, were compared.
The temperatures obtained from CFD and experiments were similar, which the error was less
than 9%. From the CFD’s results, the temperature and heat flux of the SB-S90113 burner were
higher than those of the CB-S90190 burner. The maximum temperature and heat flux of SB-590113
burner were 1,445 K and 5,291 W/m?, respectively. It was implied that the combustion characteristic
and heat transfer to the vessel of SB-S90I113 burner was better than that of CB-S90190 burner.
It was resulted that the thermal efficiency of SB-S90113 burner was better than that of CB-S90190

burner, which was the percentage energy saving of 6.93%.

Keywords : CFD; Vertical Port Burner; Swirling Flow; Combustion Characteristics
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