'
ad

a a v
Badgupintidandogiiauuuiadauuuadusond

ﬂuﬂqwﬂwﬁwawnﬁ
AT NN e

MuriranssuRiena mAdImnssuAsesna
AMZIMNTIUANAAT PNAINTAUNIINGIAY

UmsAnu1 2546
ISBN 974-17-5855-3
AvdAnfvespmansaiunIneIde



PRIMARY JET WITH CIRCUMFERENTIAL SECONDARY PULSED JETS

AULINENINYINT
ARIANTAUNNIING A Y

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering in Mechanical Engineering
Department of Mechanical Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2003
ISBN 974-17-5855-3



@ a a 4 < Aada d a ac Y4
WM AN UNUT mmﬂiqumwnmgmmmuwaﬁmuumtf’f'uﬁﬂma
d a o I'd
Tay 1Y WU INWANAIL
A1 AAINITUIATDINA
S R P a 4 &
019138N1U5n1EN 504FNEANII0130 A3.07 YYINT1NAY

a o

AnZImINITumans %wmaﬂsmumfmmaﬂ ayia RN awusatuailudiu

AMENITUMITADVINGN

i3 nm

.“'d

ﬂua%ﬂmwmnﬁm

(MAANTINTG AT ‘:diﬂu‘ﬂa mfwm"lw)

’QW]Mﬂ?ﬁUNWTAWE}’]ﬂH



]
ad

'd a o ¢ d s g a aa v d 9y
AWIU INWANAIU: l%ﬂﬂjﬂﬂuuVlllmﬂnﬂﬂqu%ﬂl!unwaﬂﬂTilllu')&ﬁu5@'1]'3\3

(PRIMARY JET WITH CIRCUMFERENTIAL SECONDARY PULSED
JETS)

9. MU3nYN: 599MaAns197136 A3, of yay3ns19ad; 175 wi ISBN 974-17-5855-3

a a a

av Y Y < A a 4 o
\1111Q%Uﬁlﬂuﬂ’]ﬁﬁﬂﬂ']aﬂﬁmzﬂ'ﬁNﬁiﬁlE)QmﬂﬂﬂuﬂU‘V]Mﬂ'ﬁﬂﬂmﬂﬂﬂﬂgnu‘UUﬂQWj

u q
'

Y4
waznuuWadidwaumuuuadusoule TasAnywavesnnud (1 Hz uaz 5 Hz) uag Duty

'
adad ) el

cycle (25, 50, 75 uaz 100 %) “lumsﬁmﬁwrﬁunwumqmaﬂymxmmmswau Tuns

a“
]

9o 1 a dd o @ A o { . a 1w
mam"lﬂﬂmuﬂmmimmaiﬂmﬂiyﬂﬂ BRI yﬁaﬁ/mﬁ'lﬂaiﬂﬂma(r )aanminy 5.4

m

g 1 A 1 g Qs g 1 14' 1 L5
sasIauMIHaN Tasua (SR) Maniiany 1,0 9asiaaufiNuHuLLY (7,) AnmIny 1.0

1 o @ Jd "
uazaAusd luiuwesinswens
msingnseuntivesars (Acives

ALAUNIA-UH Laziian

a3 6,800 MsudasnuanymznsHaN 1973

v
calar) lnalumsnaaseiiondomsitljnsoivesans

S agazaenIa I9hoa15aza10nsA lUATN A3
¥ - v

A —! w d' 9 @ 1 dy a aaa A
rauaneAI AT a1y 19 nlas sasazaienldiludnidnsifad §isnnems

4 |

# *: - -
InaaeInngUmnmaouaz 3 WdsuLUNIATIZIY

fjﬁ[ﬁ?‘ﬂﬂdﬁfﬁ‘(SSJ) mn;ﬂmwm%‘uuaxgﬂmwxﬁﬂamu

' <
U133 U W‘U')'lﬂ']iaﬂmﬂ‘ﬂﬂ

9

Qﬁi}ﬁﬁﬁﬂﬁﬂﬂijami‘luﬁmdauuazﬁsxuxmwau
# J nadaai it i o
e 7o)

(Flame length) iduni1nsdiouq

=
a a

YRR umsihdnsuzasaadaniogiuyy

U

a 1

@ ’q 9 -H""‘F{':-I:' @ z,?J.f:*;u“—- 9 o éf
asiandszygnd I9fumpnaiveseImailBamaslumsen ind Tasmsiudemasdiu

-

4 PR - P —————— 1
nilanldiduianAvgiHlimsialnuaw e semuUsEans W Iumswer

¥ [
9 a = = o a R A

T 4 v a a
mwsumsnﬂﬁ@mﬂmmuwaﬂ (SIxHxxD) wmmﬁwﬁnﬁﬂszﬁmmwmu o

9

1) msiadandugifinianudd (1 Hz) A28 Duty cycle g3 (75 %) uas 2) MIRAEa

yNAsgIfAANURGa (5 Hz) aba1 Duty cycle f1 (25 %) Awgiiu Inanszuzmsnauiiva

duag
a a A A A aa | \ < \
AW ARINTIUAIDINA ayuYOUAR AWML W6y
a a 4 4 P
S ALTRRL A FnIsuATeIng._ awieveonsdnlinm £ f:’/ ___________
P

Umsdinmn 2546 Awile%F919130N13 N1



## 4370573121: MAJOR MECHANICAL ENGINEERING
KEYWORD:CIRCUMFERENTIAL PULSED JETS/JET MIXING/ACTIVE
SCALAR/ACID-BASE REACTION/IMAGE PROCESSING
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Experiments for the investigation of mixing characteristics of primary jet with
circumferential secondary steady jets and qulsed jets. The effects of frequency (1 and
5 Hz) and duty cycle (25, 50, 75 and 100 %) of secondary jets are investigated. The
experiments are conducted with fixed mass ow/ ) (r ) at 5.4, stoichiometric ratio

(SR) at 1.0, density ratio (z,).at 1.0, andithe effectl?éReynolds number of jet (Re ;)

at 6,800. Flow visualizatien"by active scalar technique that is to acid-base reaction
with pH indicator is eM _the acid used is mifric acid; the base, sodium
hydroxide; and the pH indi€atef, phenolphthalein. The visualization results in the
means and standard devi atitive of active scalarimages.
For steady secon J éctioi& ‘(SSJ), the mean and standard deviation
CP

images show that prim arated into two parts with the shortest flame length.
xing,effi jeﬁcy of air-fuel combustion by injected
some part of fuel as the steady secondary jef‘into.‘the main part of fuel injection.

For secondary pulsed jet ijection (SJxHxxD), the mixing efficiency is
enhanced by 1) Injected the lov fr_e.niuéncy'@!gz) secondary jets with high duty cycle
(75 %) and 2) Injected the high,frequency (5@) secondary jets with low duty cycle
(25 %), consequently the flame 1_errg§is sh@.%;&'.'_.
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