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3- Throttle Position Sensor
4- Water Temperature Sensor
5- Air Temperature Sensor

6- Camshaft Sensor
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1- Engine Control Unit
2- Engine Management System
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Speed break points

Torque break points

Calibration
values
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1- Design of Experiment



o2 g Slie Qe sl com ) o (55919355 g pole Yy
Jue el Spman 0y Sles G Jalsd (0 4o (Sliws -

A yold as coul Jos obml Bas ceend ol o
S 5830 Gl (69959 et pln 50 9850 JLE, (il Al
JQW%QWBJ@L&JQQ;IMLW,&QQT
Bran yualS Slgz i Sew Sl e A g i
055 50 5550 035k Gl 5 (ST 5 s

MATLAB sl 531 o5 51,5 bite ol (ol
el o0 ooliiwl Jaw >,k cq> MODEL

Joms oloml (6l o] ledbol 5l a8 s 550 55550
09e o2 b ghih ke Sz jsise o 0eh (oo ool
Lo Clgw oiie gonple) pluem 4 3070 9 (oo oo VA-
il e
sl a5 55 Lo Jan 5l (5 slgise sl Logos ol
e G5 b g ol ol ol Vo 0 o ool
e 9 550 (79> S datie 59, By (ow) i
o by o) Gl Sl Gliee 009 (S Gy JB 2
Sy o Lol il o iasS 5l Lol a3l 3] o
ol Al o S e 5l ooliial ISl gige i, el clis
O3 sldd a8 el Sjgo s S5 by, )l S92y 50
30 aS) (oo it 0,5 B> b gl Aoy 50 Jow Gillae

> 593,50 e (Senl Bz oy i gl I
Lol 0,8 (o0 50 (sl a0 90 29y obol 2 525 (3051
a8y oyt sl oobl e ool a3l el 1 ey
ChesS odgdme ;3 akall (1l aS (Fyge 0 pslias SV
ool bl s sl Al 1o S ke Lyoas 5 00 o] el
Oml 09t (oo ale Dgllae Cod ST g 0l il e
e oo il gl Al e Sy Jae IS dslol o Lol
Ol o el Joe slo (6955 (lolids ol (o
9> sLeyell 9) = Sae Jelse oS sl 05 al> e
b o5 5e0 5l ol Jelse (nl 5 (B0 008 (esd S

ol g csgm
S5 4 Bkl 5ige (el S Sl Gl -
ol i az 0 b war by i g
S gur Bpan g (Sogll s cpilgd cule, -
sle anie g 5L o) Lo (d9—es Bls -
Ol S
g—og DOE jloslii il U j9550 oyguml oS S0 5 50
Joles gyt OlSym boad al)l oo (et dnlgs ools
Lo Codgaze Cole )0 5 oy 2l 5 ilel SIS (S

C(F) w el e il Jae )

W (95 9 olge
byl p3kins DOE 5l oolizasl b oygumsl S a1 5
Sy Jsl o5 il o yagaliys ol Slypas 5 cons U1
Lo goojls ol .l (6,5 o3l Sloll g b (guso;ls
55 3550 Ggel SLIGI (lwlids pgajl Jlsles Jals
030l oyl L5 5y y5ige 50 45 el ol ools 5 Lyl
Sl g Jiae sle (399 (et som o5 S9d 655
S5 o3l S jelae o el clie Joo jlS L
Lo 59959 yaiie sl 0jl 9 990> B 0 pdy plowil b (oluct
b 555 o3l 5 zyb (5Lad Lt Gl G w398 (et
Al Le go)l plonl 51 g T (oo ]850 olKitalojl o
oS Fyge o isd i)l s Sl ool Cas 4y (gl o0l
o)legs b slad w5 18wl 950 end sl ool
al S5 50 058 (o LS5 K00 b sasl g 0ad (s
ol eds 5L 0,8 (e 58 il 0550 o slajlel ¢ Joe
Ol oo Joe gl 5 pliebl 5l ey 095 ol L]
Sl Slendais 230 (g3le a5l Ban o505 colaiul ol
Gl 5 (Sogdl LaalS iy By as palS cely as
e 0 Shoe (3508 Sz jolaie 4n 09,5 (e oS
3 o sl (5590 oliialesl 10 jgige e ygamsl IS
2l 8 (S35 33l ISl (gl oIS (052 et 92l



Yy

. 0 8dloe g calizo b ol )l G w0

Current selection  : Build new response model

Maodel
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RPM (speed) [min*-1]
Load (load) [%] [ L]

injPh (injphas) ["CABIC]
camPh (camphas) [CA]

BSFC [okiih]
HC [ppm]
NOX [ppm]
Torgue [Mm]
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1- Exhaust Gas Recycle
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speed: [1050,4051] — speed: [-1,1]

load: [13.24,71.91] — load: [-1,1]

injphas: [181,427] — injphas: [-1,1]
camphas: [-38.59,1.804] — canphas: [-1,1]

f(speed load* injphas®, camphas®)

1+ 2*speed + 17*load + 27*injphas + 33*canphas + 3*speed? + 8*speed*ioad +
12*speed*injphas + 15*speed*canphas + 18*oad? + 22*load*injphas +
25*0ad*canphas + 28*injphas? + 31*injphas*camphas + 34*camphas?® +
4rspeed® + 5*speed®load + 6*speed®injphas + 7*speed?*canphas +
9*speedtload? + 10*speed*oad*injphas + 11*speed*ioad*camphas +
13*speed*injphas? + 14*speed*injphas*camphas + 16*speed*camphas? +
19*0ad® + 2040adXinjphas + 21*load*canmphas + 23*oad*injphas?® +
24*0ad*injphas*camphas + 26*load*camphas? + 29*injphas® +
30%injphas?camphas + 32*injphas*camphas? + 35*camphas® + 36*speed” +
37*oad* + 38*injphas* + 39*camphas*

ool alyl lus 8 wlwl o oudds Al Jow -V JSC&

MBC-MODEL 1331 5 4

injphas

load

X-axis factor

Ispeed -

injphas

40970

fri e

F —33263

F 29439

25595

4000

217582

speed

Z-gyis tactor:

iniphas -
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