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Study on Fuel Spray of Diesohol by Schlieren Method

Pisit Ariyapoonpong

Sorakrit Moramat

Sittichok Prasertsook

Asst.Prof.Dr.Chinda Charoenphonphanich Advisor

Abstract

The objective of this thesis is to study on distribution of diesohol spray from multi-port
injector (4-port injector) by Schlieren technique, which is a visual process that is used for capturing
the fluid flow in various densities. The cone angle of fuel spray is the main subject to observe. Three
different fuels has been tested in the experiment; diesel, diesohol (5% ethanol) and diesohol (10%
ethanol) at 4 different injection pressures; 150, 170, 190 and 210 kgjcm* respectively and also at 4
combustion chamber pressures; 0.4, 0.6, 0.8 and 1.0 kg/em*

The results of the experiment show that, as the combustion chamber pressure increases, the
cone angle of fuel spray increases 2.443%, 3.684% and 4.786% for diesel, diesohol (5% ethanol) and
diesohol (10% ethanol) respectively. As the injection pressure increases, the cone angle of fuel spray
decreases 2.126%, 3.817% and 4.192% for diesel, diesohol (5% ethanol) and diesohol (10% ethanol)
respectively. The cone angle of diesohol (5% ethanol) spray is 10.964% greater than diesel spray and
the cone angle of diesohol (10% ethanol) is 17.523% greater than diesel spray.
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1. yagnsal Schiieren Uszneudauginsaldeq dail

1.1. Battery ( Power Supply )
1.2. Light Source- Xenon Lamp
- Power 200 W
- Current 15 A
1.3. Concave Mirror - 2 concave mirrors
- Diameter 200 mm
- Focus Length 3960 mm
1.4. Reflect Mirror - 2 reflect mirrors
- Size 150x200 mm
1.5. Knife Edge System - Itou Koken’s Knife Edge System ( Itou Koken Co. ,Ltd. Japan )

2. Motor

3. Pump -Bosch Inline Pump
4. Vacuum Pump

5. Injector

6. Combustion Chamber Model

7. Nitrogen Tank

8. Digital VDO Camera - Sony Handycam ( 3.0 Mega Pixels, 120X Digital Zoom )
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71U 5.8 uaras Vacuum Pump
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Motor: Pump

Vacuum Pump

Light Source

Injector

First Concave Mirror | | Second Concave Mirror

Nitrogen Tank

‘ Video Camera
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6.1 Han1snAaey

WNvAIYa

11 6.1 naaamsnsznwdveariniug - 11 6.2 naasnianszaeive ainiuim -
ANNAUNITA 150 kg /cm’® AIWAUNIRA 150 kg/cm?

AwAuieam ludiiaes 04 kg/cm? AwAuieam Ind$ans 0.6 kg/cm?
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119 6.3 uamsmsnszawfaveainiuim - 110 6.4 uaraansnsz R veniuiud :
AWAUIRA 150 kg /cm® ANWAUYIRA 150 kg /cm®

o 9 9o 2 o 9 3o 2
aAuean Inddiaes 0.8 kg/cm amAueam Inddiass 1.0 kg/cm

- P [V - - o o
Wi 6.1-6.4 Tdnnnisnasesiannzmmduiifiansl 150 kg/em* Tansuamudu o
Tnal fnmduindy 0.4, 0.6, 0.8 1Az 1.0 kg/em? vazlinuAaThainhudomas s=1denms

v
N3ZUAWBIUNIUATAYIINY 18.48, 19.12, 19.71 uaz 20.01 89F AWAISY

317 6.5 naasmsnszarodveninium : 1UM 6.6 uaasnmsnszwive s nUN -
AwAUNIAA 170 kg /cm® AWAUYIA 170 kg/cm®

awAuteusnIndiaes 04 kg/cm? anudueamn Inidaes 0.6 kg/cm®
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P Y o o o - o Y |
71091 6.7 narasmsnszewdaveainium : 717 6.8 uarAINIINIZIIBAIVO I NIUN :
AMAUNINA 170 kg/cm® AWAU DA 170 kg /cm®
anuduteum Inddiaes 08 kg/cm’ anudurearn Inddaes 1.0 kg/cm’

717 6.5-6.8 TdnnnsnanesiiannyaudIRend 170 kg/em® TastSuanuduluvoun
L o v 1w - Yo o a 'ﬂ o w A A ¥
il ARmEUIAD 0.4, 0.6, 0.8 Haz L0 kg/em® nazliniudsathniniudomds wldesmnis

ATz AN AT 18.14, 18.53, 18.97 1Az 19.55 94f1 AWAIAY

- Y o o o - o o o o
317 6.9 naAIN1INIYIWAIVE NI WIUN : 71/ 6.10 uarAsN NI ZWA VNI NIUN |
ANAUNIRA 190 kg /cm’ AWAUNIRA 190 kg /cm®

awdutownnddaes 04 kg/cm’ amdureasn Indians 0.6 kg/cm’
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- o & gl { o . o d
91/ 6.11 uerasn1snsz WA IO I WIUN - 71/ 6.12 naasnsnszawdvesiniun :
AMAUIRA 190 kg /cm® AINAUNINA 190 kg/cm®
anwaueum ndimes 08 kg/cm’ anudueun nisaes 1.0 kg/cm’

o = o @ -J = o o
Wit 696,12 1dvnnsnanesiianmzarwduniatandi 190 kg/em? Taolfuauduluries
d o roa - u’ Qs u’ a .: =
Il Hamduniiiu 04,06, 0.8 102 1.0 kg/em® nazliniuFwailminihusomas wxldesmns

nIzMwAa NI IHAAIINY 17.85, 18.29, 18.58 LAY 19.25 8371 AN 1AL

H E [ ] > ¥
719 6.13 narasnsnszawdmveI iU : UM 6.14 uarmamsnsznodaveniiniun :
ANuAUNIRA 210 kg/cm? ANUAUIIRA 210 kg/cm®

anuduneun Indisans 04 kg/cm’ anudueam Indsmes 06 kg/cm’
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< w o o o & o o o o
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U7 6.17 uarasnsnszeioarve siuium : 711 6.18 uaraInsnIzewAIve NI WIUA :
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awduea Indidans 04 kg/cm’ anuduiearn Indsaes 06 kg/cm’

317 6.19 naasmsnsz eI IUN : 71/ 6.20 naraansNszWA VO NI :
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A131991 6.1 LAAIYUIABIANNITNIZNIWA VDU W UAIFANATINAUANE)

ATWAUIIRA awdumeluiown Ini$aes (cgjen?d
(kg/em? 0.4 0.6 0.8 1.0
150 18.48 19.12 19.71 20.01
170 18.14 18.53 18.97 19.55
190 17.85 18.29 18.58 19.25
210 17.65 17.99 18.21 18.73

YUUAININTERLENT (29A1)
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19
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210
18
Anuduida
17 (kg/cm®)
0.4 05 06 0.7 08 09 1.0
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P o ' o o
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