174725

Y o a 3 s 4 a ]
WatoIneninus AudanyuzveIsik Inliremdunauluwauwiiesimag
Qs 2 a 9 ' a =

HEN B uAINoINYsA

sHaszdn 44611503

NELTEN NI INANAATUHNIUNR

LRl IFINTITWATDING

A, 2549

] o o J
PINIORAIUANINBWINUS  3A.A3. WA NIHNIA

¥] 1 ]
UNAALD

a =Y l:lyo b3 o 9 d:‘ = I's
enimusiiimsAnundiguansuzveanswn ndivemdanavulumuniesinn

vy s/ = 9/ ] 4 8/ 3/
q Houm Tndinieluiinauga 1.80 was idurigudnaraniolu 0.30 as Weaw ulign
v :: 9 'y’ ] ’ P [ . v 9 : : =y Ya
wiaduaestu oum Inddufiogasanansenindeusn Indisaesduil gnesnuuu il

» ¥
dnuuzilunsouaznensa n1sneasaii lFunavvuinlnd (2X8 faduns) Auduynd
(11%) 8asimstlounnay 12-18 Alandwa e omiAa iy 14-182 % anusi01ne
} 4 .
(Superficial air velocity) AdULA 0.385-0.538 m/s ©IMAN 1 IunIswn Indiliaesdudesinia
Ugugiinazeimanasgill e1maasgi(A)R 19egszni1 0.00-0.30 mahi 1dvinmsAnymu i
oninanindnsiflouunavdawasemsilasuntasssduvesgungiludeamInd ms
dassuanvuazyszanininmam Tudstramudauinniidninasinenind 1A uns e
-1 d' LYY . ° 9 a ;
Au5191M7 Taodindfusaseuunauaini2-18 kehr ¥ildgungiigavuszuim 300-
+ ¥
400 °C YSwim NO, inTun 215 1ilu 412 ppm YT CO anaa 110 447.5 15l 87 ppm
» b d )

dszansamnmsw Indiudusin 99.61 1Wu 9995 % iedsunisideniaalununse

< ] 2y o . 4 ] 4 = =y o @
A275291M8 nuNYSuaaenaruddsuuldas I lunndiewlSsuisudunisususasa

] n’: ”n a L] oY o a a ' a [

Houunay uanstisninanomaduiuizAINE 0 INMAo NI NaRE 19T A NUIET B
uazanumavealal imslutearn vl msldomsaaurunianusidunareling
Wardednyurmsnszawgungiludowsn vl guugiliinnunidiniimsldenineinia

a aq d ° < =4 'q ¥ a a 3
uiuiilinuiidwazanunsage Tunsaveenis luildeniandond (r=0)14

Q.

o o

seansa M Iud 99.76-99.86 % 13w CO aglusaa 209.5 - 353 ppm M13UTVOINFA

=

D.

NAsYIN A = 0.15 Mwadfiqa Aesdnyuzmsnszavguugiimeluieannd nsldes

¥

vanuazdszansammsm Tl USuiw co anas agluee 110 - 125 ppm Ysedniam

5w Inshimudusiu 99.91-99.92%



174725

Thesis Title Combustion Characteristics of a Two-Stage Vortex Rice Husk
Combustor
Student Mr. Yingyong Kaewkaokiet
Student ID. 44611503
Degree Master of Engineering
Programme Mechanical Engineering
Year 2006
Thesis Advisor Assoc.Prof.Dr. Pongjet Promvonge
ABSTRACT

The thesis is to investigate the combustion characteristics of rice husks in a two-stage
vortex combustor. The combustion chamber is 1.8 m high with 0.3 m inner diameter and is
divided into two stages of combustion: bottom and top chambers. The middle chamber is
designed to be a cone-shape or conical ring like a converging-nozzie mounted between bottom
and top chambers. Rice husk is used as a fuel in this study having a 2x8 mm size with moisture
content around 11 %. The fuel feeding rates are between 0.20-0.30 kg/min and the excess air is
set between 14-182% with superficial air velocity in a range of 0.385 to 0.538 m/s. The
combustion airs are divided into two parts: primary and secondary airs. The secondary air is
introduced to create stronger swirl inside the flow to help better mixing between combustion air
and fuel. The use of secondary air ratio (1) defined as the secondary air over the total air injection
is varied between 0 and 0.30. The experimental results show a significant effect of rice husk feed
rate, excess air and secondary air ratio on temperature distributions, exhaust gas emissions and
combustion efficiency (7). Adjusting fuel feed rate from 12 to 18 kg/hr leads to the rise of
temperature around 300-400°C, NO, from 215 to 412 ppm, CO from 447.5 to 87 ppm and 1 from
99.6% to 99.95% (neglecting unburned-carbon). For varying excess air or combustion air
velocity, the influences are not much, unlike varying fuel feed rates. However, excess air is found
to have a substantial influence on combustion stability and sustainability in the chamber. The use
of excess air at a moderate velocity, around 40-80%, provides more stable and sustainable
combustion than those at higher or lower air velocities. For the case of no secondary air (A =0).
the combustion efficiency is in a range of 99.76-99.86 % and CO = 209.5-353 ppm. The result
reveals that the use of A = 0.15 yields the best with CO = 110-125 ppm and 1} = 99.91-99.92%.





