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Study on behaviour of injected Natural Gas (in engine model) by Schlierlen Method

Worrawit Boonmarlar
Waroros Intarasiripong
Sarawut Saenkhotc

Dr. Chinda Charocnphonphanich  Advisor

ABSTRACT

This project is studying on behaviour of natural gas form the injector by Schlieren
method, which has the concept that differrent shade of the uncqual density natural gas. We sce the
injected natural gas from the injector and study on behaviour of natural gas by vary pressure. And
then we can use these data to design and develop the new effective type of combustion chamber
and control injection for higher engine efficiency. That useful purpose to usc economic fuel and

nontoxin.
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3.2.1 6’numsﬁd1ﬁmﬂau‘mu GDI (Mojor characteristics of GDI engine)

Snvairfiugmves uaaslddagy 3.9 Feuvisesnidiudming fail

1. Upright straight intake ports for optimal airflow control on the cylinder

2. Curve-top pistons for better combustion

3. High pressure swirl injectors for optimum air-fuel mixture

4. High pressure fuel pump to feed pressurised fuel into the injectors
ﬁﬂﬂOlwﬂﬁﬂﬁ’I’JNNﬁﬂiuﬂﬂﬂﬂﬂﬁ1?1?".’30141!841”1“411114E)Ql.ﬂﬂﬂmﬁlliﬁ wazmuamu

- In-cylender Airflow 1u GDI engine i Upright straight in the port mmmmmmﬁﬁuﬂmmu
horizontal intake port 3153 Upright straight in the port Fusrgawenalnadi lUnsenududuun

A ao ' o P
vesgnquiiidnuazgaulieimalnadnldadegi .10

Reverse
“ 10 Tumble

ib} Conventional

4 (et
(a) Oirect Injection Part Injectiob

3 il 3.10 In-cylender Airflow hiGpr engine i Upright straight in the port

-t j . . 24 o day 14
- Fuel Spray M5 Amezi ULy High pressure swirl Fnmaun 19szuint 50 bar Mg iAW
ﬁuaqﬂ'vmlnumuns"mumua“ swirl 1&6 (%aaﬂumwmmmﬂma'lé'vﬂu 2 mode mvmnanm'lﬂ)

- Combustion chamber ﬂ'l'iE)ﬂﬂl.l.‘UUﬂENlN'l'lﬂU'uuﬁﬂ‘Bﬁl”ﬁlﬂiaﬂﬂﬂ%“lﬂuﬂﬂiﬂ ‘lﬂﬂ""iﬂﬂlﬂ

mmﬁ‘lﬂmu'lé'ﬁwuazmmﬁswﬁqﬁuﬁﬁu"lﬁaﬁw
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1. Controi of spray impingement
2. Control of flame propagation ]
.3. Reverse tumble enhancement
4 Reverse tumble preservation
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1. Power Supply

1.1 Xenon Lamp Supply
- Voltage 220'V.
- Frequency 50 HZ.
- Current 4 A.

1.2 Mercury Lamp Supply
- Voltage 220 V.
- Frequency 50 HZ.

- Current 2 A.

2. Light Source
2.1 Xenon Lamp
- Power 300 W.
- Current 15 A.



- Power200 W.

- Current 3.5 A.
3. Concave Mirror
- Diameter 200 mm.

- Focus 3960 mm.

4. Reflect Mirror

- Size 150 x 200 mm.

S. Knife Edge Systcm
- ITOU KOKEN CO., Ltd. Japan.

siluaasyagnsalyTiaus

Ui 6.2 nansdnyaizves Power Supply

A0 Mercury Lamp Supply

Y31 Xenon Lamp Supply
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55



717 6.6 uaasdn¥Iz Y03 Knife Edge System
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Time after injection 1 ms Time after injection 2 ms

Time after injection 3 ms Time after injection 4 ms

il )
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Time after injection 1 ms Time after injection 2 ms

Time after injection 3 ms Time after injection 4 ms
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Source code ¥8lUsUNTAUN 1 MIBUAITN Y Assembly

.model small

stack 100h

data

.code

start:

string1 db 13,10,'Enter Ist Value :$'
string2 db 13,10,'Enter 2nd Valuc %

string3 db 13,10,'Enter 3rd Valuc :§

1ddb?
Isdb?
rddb 1
rsdb?
timcdb 0

irqS dw ?

mov ax,(@data
mov ds,ax
call right_off
call lcft_off

get_lst_value:

lea dx,stringl
call print_string
call get_char
cmp al,30h

jb get_Ist_valuc
cmp al,3%h

ja get_lst_valuc
sub al,31h

mov ld,al

get 2nd_value:

leca dx,string2
call print_string

call get_char

:left do time
:left start time
;right do time

;right start time

;30h="0'

;39h="9’
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cmp al,30h
jb get_2nd_value
cmp al, 3%
ja get 2nd value
sub al,30h
mov Is,al
get 3rd_value:
lea dx,string3
call print_string
call get_char
cmp al,30h
jb get 3rd value
cmp al,3%h
ja get 3rd value
sub al,30h
mov rs,al
call_interrupt:

call isr_initialization

il

main:

check_left:
push bx
mov altime
mov bl,Is
cmp al,bl

jb left_show_off
add bl,Id

cmp al,bl

ja left_show_off
left_show_on:

call left_on

jmp check_left_end
left_show_off:

call left_off

check_left_end:

;30h="0"

:3%h="9"

;30h="0"

;39h="9"
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pop bx
check_right:

push bx

mov altime

mov bl,rs

cmp al,bl

jb right_show_off

add bl,rd

cmp al,bl

ja right_show_off

right_show_on:

call right_on

jmp check_right_cnd

right_show_off:

call right_off
check _right_end:

pop bx
sct_main:

call dclay

sct_time:

mov al time

inc al

mov time,al

check_left_time:

mov al,ls

add al,ld

add al,2

mov bl,al

mov altime

cmp al,bl

jb main

check_right time:

mov al,rs

add al,rd
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add al2
mov bl,al
mov altime
cmp al,bl
jb main
end_main:
call terminate
left_on proc necar
push ax
push dx
mov dx,300h
and al,0fth
out dx,al
pop dx
pop ax
ret
left_on endp
left_off proc ncar
push ax
push dx
mov dx,300h
or al,0f0h
out dx,al
pop dx
pop ax
rct
left_off endp
right_on proc near
push ax
push dx
mov dx,300h
and al,0f0h
out dx,al

pop dx

706

;push stack

;pop stack

»

sreturn to main program

;push stack

)

;pop stack

£

;return to main program

;push stack

’

;pop stack
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pop ax ;

ret ;retum to main program
right_on endp
right_off proc near

push ax ;push stack

push dx 3

mov dx,300h

or al,0fth

out dx,al

pop dx :pop stack

pop ax 7777

ret ;return to main program
right_off endp
; DELAY FUNCTION
; input : -
; output : -
; function: delay time 1 s

dclay proc ncar

push ax ;push stack
push bx :
push dx R =rh Vi~ 1

mov ah,0 ;gettime

int lah ;from 0 am in scc*18.2 in cx:dx
mov bx,dx ;get default time

clock:

int lah ;get new time
sub dx,bx ;check if time run < number
cmp dx,l1 ;(1=1/18s) then
jb clock ;continuc delay
pop dx ;pop stack
pop bx 5
pop ax i
ret ;return to main program

declay endp



GET CHAR FUNCTION
input :-
output : al:char
; function: get character
get_char proc near
mov ah,1
int 21h
ret
get_char endp
input : dx:offsct string
N output : -
: function: print string
print_string proc near
push ax
mov ah,9
int 21h
pop ax
ret
print_string cndp
- TERMINATE FUNCTION
: input : -
: output : -
; function: terminate program
terminate proc near
mov ah,4Ch
mov al,0
int 21h
terminate endp
isr proc  far
push cs
pop ds
cmp  cs:irg5,0
ja sct_ledl

PRINT STRING FUNCTION

.get char

;retum to main program

;push stack

;print string

:pop stack

;return to main program

:terminatc program

;return code will be 0
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iret

sct_ledl:
push si
mov  al,20h
out 20h,al
sti
jmp main
out_isr:

dec  cs:irgS

pop si

irct

isr endp

isr_initialization proc ncar
push ds
push cs

pop ds

mov ax,0

mav ceirnS ay

mov ax,00fth
mov dx,300h
out dx,ax

cli

lea dx,isr
mov al,0dh ;Interupt type number 13 usc with IRQS5
mov ah,25h

int21h
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sti

pop ds

lca dx,isr_initialization

int 27h
isr_initialization endp

cnd start
Source code ¥0411/5un 53N 1 NVBUAILN Y Visual basic

Dim Timc As Single, Tecmp_Time As Singlc, Timc01 As Single, Temp__Time01 As Singlc, Timc02 As
Single, Temp_Timc02 As Single
Private Sub Commandl_Click()
Out &H378, &HO

Out &H378, Inp(&H378) Xor &H1
Call delay

Out &H378, Inp(&H378) Xor &H2
Cail dclay01

Out &H378, Inp(&H378) Xor &H2
Call delay02

Out &H378, &HO

End Sub

Private Sub Command2_Click()
Dim response As Variant
response = MsgBox(" Are you sure ? ", vbYesNo + vbQuestion, " Exit )
If response = vbYes Then
Out &H378, &HO
End
End If
End Sub

Private Sub Command3_Click(
Out &H378, &HO



Out &H378, Inp(&H378) Xor &H2
Call delay

Out &H378, Inp(&H378) Xor &H1
Call delay01

Out &H378, Inp(&H378) Xor &H2
Call delay02

Out &H378, &HO

End Sub

Sub delay(Q

Time = Val(Text1)

Temp_Time = Time + Timer

Do

DoEvents

Loop Until Timer >= Temp_Time
End Sub

Sub declay010

Time01 = Vai(Text2)
Temp_Time01 = Time01 + Timer
Do

DoEvents

Loop Until Timer >= Temp_Timc01

End Sub

Sub delay020)

Time02 = Val(Text3)
Temp_Time02 = Time02 + Timer
Do

DoEvents

Loop Until Timer >= Temp_Timc02
End Sub

#If Win32 Then

‘Declare Inp and Out for port /O
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Public Declare Function Inp Lib "inpout32.d1I" _

Alias "Inp32" (ByVal PortAddress As Integer) As Integer

Public Declare Sub Out Lib "inpout32.d11" _

Alias "Out32" (ByVal PortAddress As Integer, ByVal Value As Integer)
#Elsc

Declare Function Inp Lib "InpOut.DLL" (ByVal Port%) As Intcger
Decclare Sub Out Lib "InpOut.DLL" (ByVal Port%, ByVal Valuc%)

#End If
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