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ABSTRACT

The project is education analysis exhaust from the engine combustion .
By use the machine tester exhaust analysis . The experimental is education effect with to
combustion process . Such charger systems ignition systems electronic control unit systems
and combination diagnosis troubles in the engine systems .

The experimental is measurement value equivalent with standard value by
machine tester use for guideline analysis and the result combine solution problems. The

measurement value from the machine tester has been accuracy very much .The machine tester

have should maintenance .
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(1) = gngu (Piston) @) = fugu (Connecting Rod)
(3) = nszuLNYU (Cylinder) @4) = mm-l’fem"im (Crank Shaft)
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73%COinN, N, 0 1 3
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Battery/starter

Rpm > 150 /min

0i1 temperature 10.0 120.0 C

Battery voltage > 9.5 N

Starter current -150.0 -50.0 A

Cylinder < Set val. >

Compression S A
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2. faadadnaue lsumis ON
¢ A 04 ' < ¥

3. AA1INIATOUATTNINAMIN 1¥ina F12
4. YfupnuiFunsesous ey 1ug21 700 — 900 pm

U P iq Yt o '
5. 13UATOIVUAIALAMITIToU TN 2900 — 3100 rpm
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Primary ignitjon

Ignition on

Actual _< Set val. >
Rpm = 0 /min
011 temperature - - 10.0 120.0 C
Battery voltage 12.0 14.0 V
Voltage Term.15 110 " 140V
Voltage Term.l 11.0 14.0 V
Primary current < 0.1 A
Dwell angle
Start

Actual _< Set val. >
Rpm > 150 /min
0il temperature 105081:20:0° C
Battery voltage > 9.5 V
Voltage Term.15 9.0 s %220 V
Voltage Term.l 1%0 9.0 V
Primary current 4.0 9.0 A
Dwell angle 1020 , 20.0G
Idle speed

Actual _< Set val. >
Rpm : 700 900 /min
0il1 temperature 80.0 120.0 C
Battery voltage 72..0/% IS8 V
Voltage Term.15 - 1130 «1581 V
Voltage Term.l 120,° g42.00 N
Primary current 4.0 9.0 A
Dwell angle 10.0 20.0
Increased rpm

Actual _< Set val. >
Rpm 2900 3100 /min
0il1 temperature 80.0 120.0 C
Battery voltage 120 6 S S
Voltage Term.1l5 L) alyat Y
Voltage Term.l 1207 S=12.305V
Primary current 3.0 9.0 A

5.0 40.0

Dwell angle 208
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2
1059 ums

2. YA aseunT oaoud 1eglugas 700 - 900 pm

1 4 =3 3
3. 159103 DI0UA ITHANNIGITOVNINNT 3900 rpm

4. AnT2H uag a3 HAN1INANDY

HAN1INANDY

Secondary ignition

Idle speed

Rpm
0i1 temperature
A Secondary voltage

A Combustion voltage

A Combustion period

Cylinder

Secondary voltage
Combustion voltage
Combustion period

Gas blast

Rpm minimum
Rpm maximum

Cylinder

Secondary voltage
Combustion voltage
Combustion period

Difference

Cylinder

Secondary voltage
Combustion voltage
Combustion period

Actual _< Set val. >
900 700 900
80.0 120.0

< 4

< 1.0

<@ Q.50

< Set val. >

Actual < Set val. >
880 700 900
3903 > 3900

/min
/min

6
0.5
0.50

kV
ms

16 kV
3.0 kV
3.00 ms

< Set val. >

<
<
=1.30

9 kV
4.0 kV
0.00 ms
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HONIINANDY

Ignition point
Basic setting

Rpm

0i1 temperature
Ignition point
Vacuum

Valve

Ignition timing 1

Rpm

0il temperature
Ignition point
Ignition timing
Vacuum

Valve

Ignition timing 2

Rpm

0i1 temperature
Ignition point
Ignition timing
Vacuum

Valve

Actual < Set val. >
L 700 900
80.0° -120.0
901170

closed
Actual < Set val. >
860 700 900
‘ 80.0 120.0
14.0 18.0

closed
Actugl < Set val. >

closed

3450 3550
80.0 120.0
30.0 50.0

[min

CS
mbar
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Injection

First measurement

Rpm

0i1 temperature
co

Lambda voltage
A Lambda voltage

Second measurement
Rpm

0il temperature

co

Injection period

Third measurement

Rpm

0i1 temperature
co

Lambda voltage
A Lambda voltage

Fourth measurement

Rpm

0i1 temperature
co

Injection period

Actual _< Set val. >
700 900

80.0 120.0

] <0550

0.35 0.60

0.60 1.00

Actual _< Set val. >
700 900

80.0 120.0
<0550

1%50* = 3.00

Actual < Set val. >
2900 3100

80.0 120.0

<050

0.35 0.60

0.60 1.00

Actual _< Set val. >

2900 3100
80.0 120.0

SR 050
1.50, =300

[min

%vol

/min

%vol
ms

/min

%vol

/min

2vol
ms
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Battery/starter
Actual _< Set val. >
Rpm 231 > 150 /min
0il temperature 340 ; 10.0, 12009 C
Battery voltage 9.9 > 95 W
Starter current -141.2 -150.0 -50.0 A
Cylinder - il Hade T0E . < Set val, >
Compression 92.8  95.6! 91.3F 95x4s B8 4ENO7S8ENA
agy
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panInaaedn 3.2 STUUAILIUA
msnaasan 3.2.1 (5aalvlusesi

Primary ignition

Ignition on
: Actual _< Set val. >

Rpm , 0 = 0 /min
011 temperature 34.7° " 10.05120508C
Battery voltage 21230 1250 T4 O Y
Voltage Term.15 115755 S 17081 4O RV
Voltage Term.l 1157, 0 =110 40 SRY
Primary current 0.0 < 0.1 A
Dwell angle -—— =
Start

Actual _< Set val. >
Rpm 230 > 150 /min
0i1 temperature 34.9 10.0 120.0 C
Battery voltage 9.7 > 9.5 V
Voltage Term.15 9.8 9.0%12.0"
Voltage Term.l 4.3 1.0 9.0 ¥
Primary current 50 4.0 9.0 A
Dwell angle 4351-"%10%0 #2050 &
Idle speed

Actual _< Set val. >
Rpm 900 700 900 /min
0il1 temperature 80.0 80.0 120.0 C
Battery voltage 12.9 #£1240% 158
Voltage Term.l15 12.84" 1120 » 151 ¥
Voltage Term.l 8.5 1.0* 82,0/ V
Primary current 5.5 4.0 9.0 A
Dwell angle 2055 10.08w20.0
Increased rpm

Actual _< Set val. >
Rpm 2950 2900 3100 /min
0il temperature 82.6 80.0 120.0 C
Battery voltage . 13.4 1270 ] 5 S1SRY
Voltage Term.l5 1355 1S ORI S S1 Y
Voltage Term.l 9.3 1.00 0 123058
Primary current 5.5 3.0 9.0 A
Dwell angle 40.0 25.0 40.0
ag

msnanesiiiumenanouisuaaeu it Riiaduluvanaalgy
Q1 ( Primary Coil ) tazyAn2AYAYYH ( Secondary Coil )

HAINATINARBY ATIAY uaznszue Iifhvenosd qutnu%‘uod
lushsiidmua uaasinesdegluanmlng



maveaedii 322 Fedlvussgavessugaszida

Secondary ignition
Idle speed
Rpm

0i1 temperature
A Secondary voltage

A Combustion voltage.

A Combustion period

Cylinder

Secondary voltage
Combustion voltage
Combustion period

Gas blast

Rpm minimum
Rpm maximum

Cylinder

Secondary voltage
Combustion voltage
Combustion period

Difference

Cylinder

Secondary voltage

Combustion voltage
Combustion period

agy

1.88

Actual _< Set val. >
850 700 900 /min
. 80.0 - 80.0 120.0 C
1 < 4 kv
0.1 < 1.0 Vv
0.24 < 0.50 ms
9 9
o, il
1.94 1399 SNNIN/5  1.82
Actual < Set val. >
850 700 900 /min
3923 > 3900 /min
7 7 7 7
1.9 1157/ 1.8 1.9
1.45 13X 1.42

< Set val. >

6
0.5
0.50

16 kv
3.0 kV
3.00 ms

< Set val. >

=2
0.0
-0.28

=3
0.0
0.13

=2
0.1
-0.40

<
<
=130

9
4.0
0.00

kv
kV
ms
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navinnInAaey  auseau lwihnveaasanAsgiasnlunaznai

E 4 )
MHlumsnszTaadnndvaiamoutineglusasisvmus uaasihnssadm Idussgalnda

1 - ' 1 g o
FamuanE Yo MussgalFlunmsnse laadwidoania

o a EATais 1 v o a4 d o
teu Iaanaahianiimua Adhusuiioszluguialdomlumsnsz laatnnvsaiamnou

- o = . J o - A a
N durqIiaNIiousIvanlsn uiessostsaamsunanull FaesAesiingg

A3a0U tazid lvae 1y



a A a
MINAadIn 3.2.3 139383A19A511UA

Ignition point

Basic setting
Actual _< Set val. >

Rpm 810 700 900 /min
0i1 temperature , 80.8 80.0 120.0
Ignition point 10.2 920 1L 0SNCS
Vacuum -6 mbar
Valve closed

Ignition timing 1

Actual _< Set val. >

Rpm 820 700 900 /min
0il temperature 8l.2 80.0 120.0 C
Ignition point 14.7 14.0 18.0 _CS
Ignition timing 4.5 CS
Vacuum -6 mbar
Valve closed

Ignition timing 2

Actual _< Set val. >

Rpm 3470 3450 3550 /min
0i1 temperature 81.3 80.0 120.0 C
Ignition point 38.7 30.0 580.0 _CS
Ignition timing 28.5 CS
Vacuum =6 mbar
Valve 3 closed
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Injection

Eirst measurement
Actual < Set val. >

Rpm 770 700 900 /min
0il1 temperature 7729 ‘800812008 C
co 0.186 < 0.50 %vol
Lambda voltage 0.00 0.35 0.60 V

A Lambda voltage 0.01 0.60 1.00 V

Second measurement
Actual < Set val. >

Rpm 770 700 900 /min
0il1 temperature 78°2%580%0. 120.0' =C
co 0.213 < 0.50 %vol
Injection period 0.164 ., 1.50% . 32008 ms

Third measurement

Actual < Set val. >

Rpm 3000 2900 3100 /min
0i1 temperature 8026978050 12050 & €
co 0.699 < 0.50 %vol
Lambda voltage 0.00 0.35 0.60 V

A Lambda voltage 0.00 0.60 1.00 V

Fourth measurement ,

Actual < Set val. >

Rpm 3010 2900 3100 /min
0il1 temperature - - 82 52 1/18020 . <12050F C
co 0.921 < 0.50 %vol
Injection period 0.34___1=60""3:00" ‘ms

agl
d 1 |a o o d ' a ci
HANNITNAADY ﬁzmu'mlsmnm1=umsuauuau0n'l=mmﬂm1 ﬂilﬂﬂlﬂ

fiMuA 1093910 LauTAUFUIreT ( Lambda sensor ) Musvau Ifhseniesnnamfiivua

A - - 2
HaaIuiansIdenion uaududuiwes (Lambda sensor) ¥IABIRTIVABY Lazuf lv
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Exhaust gas

First measurement
Actual < Set val. >

Rpm 860 750 860 /min
0i1 temperature 91.8 80.0 120.0 C
co 1.321 < 0.50 %vol
HC 421 < 100 ppmvol
CO= 11.49 > 9.0 %vol
0= . 4.40 < 0.5 %vol
Lambda 1.165 0.98 1.02

COvrat . 1.548 < 0.5 %vol

Second measurement

- Actual < Set val. >

Rpm 2990 2900 3100 /min

0i1 temperature 91.9 80.0 120.0 C

Co 3.067 < 0.50 %vol

HC 218 < 100 ppmvol

CO= 13. 11 > 9.0 %vol

0= 0.85 < 0.5 %vol

Lambda : 0.942 0.98 1.02

COvras 3‘069 < 0.5 %VO]
agql
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Generator

Rpm

Battery voltage
Generator current
Undulation
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Cylinder comparison

Actual < Set val. >

Rpm 1570 1500 1700 [li
0il1 temperature 84.8 80.0 120.0
Cylinder Y

A Rpm =21.

Idle speed stabilization

Rpm 750 700

0i1 temperature 82.2 80.0

A Rpm / LLS _19.0 <
agy
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Rpm_analysis

0i1 temperature 81.9 80.0 1
A Rpm <

Cylinder

A Rpm

Secondary voltage
Combustion voltage
Combustion period
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Motronic ML4.1 1

Control unit Motronic ML4.]

Identity
Hardware version - Manufacturer F390233741 ot L s
Software version Manufacturer DS e

Error memory No. of errors 1

1. CO potentiometer —
signal too low s,
error static .
Engine speed
Engine temperature sensor
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1519a037_3.9 (383M 37 Sud i N
BOSCH ESA
Workshop executing the test

Srinakharinwirot University
Faculty of Engineering
Dept of Mechanlical Engineering

Huakrabue,Ongkarak,Nakonnayok
Tel.:(02)6641000 ext.2055
Fax.:(037)322609

14.102000

Date of test: 1201
' Registr. number -
Odometer Reading
Vehicle manufacturer
Type
Vehicle Ident Number
Speed Opacity  Start deliv. Adv.angle  Measuring mode
2560 rpm 876 % — °CS — A (Filtering time t < 0.5s)
2520 rpm 848 % — °CS — A (Filtering time t < 0.5s)
1760 rpm 367 % — °CS — A (Filtering time t < 0.5s)
2930 rpm 853 % — °CS — A (Filtering time t < 0.5s)
2110 rpm 546 % — °CS — A (Filtering time t < 0.5s)
MEAN 859 % '
agl
dy o \ - o o lﬂ. ~ J o 4‘
N1TNATIUU ﬁ']umsmmﬂsmmmummﬂﬂw nNNIsTUATUBINTDY
ot
YUAALYR

wamsnaasanud1 mlsununiudmia ldtlsineanannmiivua ( M
9 ) “ o " a a 4. o ° 9
Wy szAvelilfSinanTudm liiiu 40 % ) cunaan nTsBuUATNVIBINAIU LN
e.'l o’ o W W d' Y 1 - o v A.' - L
InFoguAlMAIdAvBunTBuAssnIninAv IMgurglisn  uazesndisuhitioane
LY : o 4 - ' ° . U4 - o o J
vsemdminiudemas lidudesvinlvimn ludliauyseii iifandudr  Fezdonsae

» ¥ ¥
aouud lv mazne Ififanany uazdunlfsniniu@amannn



"
~1
1

) 13039013 IAUIUINA’

(TECHNOTEST)

«« TECNOTEST
. SMOKE METER MOD. 454
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ROL K9000 - Analyser So
Date:01/09/00 GAS VALUES

HC Hex<aanmne PPMmM

|
|
‘ O 7

| co= =

| o= =

| ~NO PPm

; Oi 3 3 Temp (=1

; Ree™M

| AF = N = 1

i Date:02/09/00

|
HE Hexane PPm
cCOoO 7o
co= 2
o= 4
NO PPm

| Ox1l Temp o

| =™
Ar = Nz 1

Testers Name
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3. WA Test function A Enter
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MIIMANINT 3.1 HamIdalTununiud
(3panATeY USinaniudi (Opacity )
(%)
uead (BOSCH) 859
ma Tumd ( TECHNOTEST) 86.0

fiit Ao ninseamadeuvead (BOSCH ) fifh iy 85.9 % dausi 16910
(nSeanaaeuma Tuma (TECHNOTEST ) A iy 86.0% 9siiuiranininieanace
vead  (BOSCH )ifmnniinaitl&nininiemaneuma Tume (TECHNOTEST) o4
0.1 % Faiinnuuanseiuion

v
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AMTITOLYOY M (A3pIMATOY ATl
R
(rpm ) veay Todiaey
750 - 860 co 1.321 1.34 % VOL
HC 421 346  ppm VOL
Co, 11.49 13.7 % VOL
0, 4.4 1.81 % VOL
2900 - 3100 co 3,067 166 % VOL
HC 218 181 ppm VOL
Co, 13.11 14.60 % VOL
0, 0.85 0.46 % VOL
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