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The effect of the technical condition of the electronic
control system on the performance of modern car engines

Dr.Eng.MHD Saed Alsabek”

Abstract

Automotive technology has evolved in recent decades, and manufacturers have used the latest
electronic systems that achieve safety, comfort, better performance, and high economic performance, and
to ensure that harmful emissions are within the permissible minimums. To achieve the previous goals,
motor systems are provided with sensors that permanently measure the variables that affect the
performance of the engine. These variables are then sent in a very short time to an electronic control
unit(ECU) that works to process and analyze these signals quickly and accurately. The results are
converted into operational signals and sent to different actuators to reach the best possible performance of
the engine.

The research aimed to study the changes that will occur in the performance of automobile engines as a
result of changing the technical condition of the sensors. Four test cars were selected for testing using the

Diagnostic Program System (GDS) and the AutoHexII scanner.

As a result of the experimental work, the importance of maintaining the technical condition of the
components of the electronic control system was shown, the important role that the sensors play and the
extent of the impact of their technical condition on performance and economics, which requires the need
to monitor the technical condition of all sensors of control systems.

Keywords: Electronic control system, Sensors, Electronic control unit, Actuators, Global
diagnostic system, AutoHex scanner.
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i) Aag ) cllonall g paal) clipall Lmpal) ail 1(1) Jgand

Hyundai
Accent Lc | Hyundai Accent Lc 2006
KIA CERATO (LD) 2006 G1.6 DOHC
P 2005/ /61.3 SOHC ) KIA RIO (JB) 2011 G1.4 DOHC
arameter 61.3 SOHC (JB) .
IG.KEY ON IG.KEY ON IG.KEY ON G.KEY ON
ENG. off ENG. ON ENG. off ENG. ON
Pressure(KPa) Voltage(v)
20 0.789+0.045
MAP
Isensor 45y 1.1430.4v 3.94.1v 0.8~1.6v 35 1.382+0.045
voltage 60 2.369 +0.045
95 3.75+£0.045
Manifold 401080 107 4.224£0.045
absolute mb 190~390mb 800~1080mb 190~390 mb
pressure
Open Coil Closing Coil Open Coil Closing Coil Open Coil Closing Coil
Idle speed | 10~12.5Q 10.5~14Q 14.9~16.1Q 17.0~18.2Q 11.9+0.8Q 15.4+0.8Q
control A/CON A/CON switch A/CON switch | A/CON switch
A/CON switch ON A/CON switch ON
actuator(ISA) | switch off / swite off / swite off ON
25~45% 35~55% 25~45% 35~55% 25~45% 35~55%
From Idle From Idle
MO | 5~ 4.5ms remto LS4 Lo ctor Resistance: 13.8 ~ 15.2
S 2000~300 | © . 2000~300 ms njector Resistance: 13. .
Injection time - - Q
0rpm 0rpm
- at 20°C
. . . Increasin
Racing Increasing Racing g
Oxygen Lean Rich Lean Rich Lean Rich
sensor bank1/| 0~0.4v 0.6~1.0v 0~0.4v 0.6~1.0v 0~0.4v 0.6~1.0v
Atidle
At idle RPM At idle RPM Wide open
RPM Wide open throttle ! Wide open throttle ! I P
Throttle 0.250.8v 4.0~4.8y 0.3~0.9v 4.0~4.8y 0.3~0.9v throttle
position ’ ) o & throttle oo & throttle 4.0~4.8v
& throttle &throttle angle &throttle angle
sensor(TPS) angle 80~98° angle 86 angle &throttle angle
0~0.5° 0~0.5° 86°
5~16°
Signal Resistance(kQ) (°C)
Test »
P . 48.14 kQ -40°C
specificati Engine state R
Engine on 14.3~16.83 kQ -20°C
coolant 5.79 kQ 0°C
temperature | 4.27v+0.3 When 0°C 2.31~2.59kQ 20°C
sensor(ECTS) | 3.44v+0.3 When 20°C 1.15kQ 40°C
2.72v+0.3 When 40°C 0.59 kQ 60°C
1.25v+0.3 When 80°C 0.32kQ 80°C
Ignition timi
gnition timing . 9° 4 5°

advance
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il LA il (2,3,4,5) Jglaad)

Hyundai Accent Lc 2005/ G 1.3 SOHC : A% &luad) L&) gl (2) Jgaad)

Current Data

Malfunction
IG.KEY ON|IG.KEY ON
Parameter
ENG. off | ENG.ON MAP ISA Injector 2 0,S TPS |ECTS
MAP sensor
voltage 3.7v 1.2v 5v 1.2v 1.2v 1.2v 1.2v 1.0v
Manifold absolute 265.7
pressure 927.4mb 300.7mb 271.3mb 302.3mb 299.4mb 288.6mb | 294.3mb mb
Idle speed control 28.10
actt?ator(l SA) 84.10% 30.00% 27.40% 28.10% 31.10% 30.40% 30.90% %
Cyl.ltiir?qj:ction 2.6m.s 3.2m.s 2.7m.s 2.6m.s 2.6m.ss |2.7m.s
Cyl.2tiirr:{'§ction 2.6m.s 3.2m.s 2.7m.s 2.6m.s 2.6m.s |2.7m.s
CVia iniec 0ms 2.8m.s
vl tilrr:{eec ton 2.6m.s 3.2m.s 2.7m.s 2.6m.s 2.6m.s |2.7m.s
Cyl.4tiirr:{'§ction 2.6m.s 3.2m.s 2.9m.s 2.6m.s 2.6m.s |2.7m.s
OXygensensor | p47my | 452mv | 447mv | 447mv | 447Tmv | 452mv | 447my | A47M
bankl/ v
Throttle position 298m
sensor(TPS) 303 mv 303mv 303mv 303mv 303mv 303mv 5v v
Engine coolant
temperature 72°C 85.5°C 85.5°C 90.8°C 88.5°C 93.8°C 88.5°C (36.8°C
sensor(ECTS)
Ignition timing BTDC
advance TDCO BTDC8 BTDC10 ATDC1 BTDC27 BTDC4 BTDC7 12
Target idle speed | 860 rpm 800 rpm 800rpm %gg? 800rpm 800rpm 800rpm 1ég?r
Engine speed 0 rpm 789rpm 801rpm %g# 784rpm 799rpm 793rpm 13%”
Engine load 100% 17% 16% 19.8% 16.8% 16.1% 16.2% |15.8%
Intake air 0 0 0 0 0 0 0 0
temp,sensor 28.5°C 39.8°C 39.8°C 31.5°C 33°C 34.5°C 35.3°C |38.3°C
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Second car: Hyundai Accent Lc¢ 2006 G1.3 SOHC : 43l 5jluad) i) gl (3) Jgasd)

Current Data Malfunction
Parameter
IG.KEY ON .
ENG. ON MAP Sensor ISA Injector 1 0O,Sensor TPS
MAP sensor
voltage 1.3v 5v 1.3v 1.2v 1.3v 1.3v
Manifold absolute 311.6 mb 358.7mb |  346.3mb 311.1mb 309.8mb | 308.3mb
pressure
Idle speed control
actuator(ISA) 33.60 % 33.20% 28.10% 33.20% 33.40% 33.00%
Cyl.ltii;\qj:ction 3ms 2.9ms 3.4ms 2.9ms 2.8ms 2.9ms
Cyl.2tiirr]11jsction 2.9ms 2.9ms 3.4ms 2.9ms 2.8ms 2.8ms
Cyl.3tiirr11qj:ction 2.9ms 2.9ms 3.4ms 2.9ms 2.8ms 2.8ms
Cyl.4tiirr]11jsction 3ms 2.9ms 3.4ms 2.8ms 2.8ms 2.8ms
Oxygen sensor 671mv 653mv 113mv 24mv 44Tmv | 661mv
Throttle position
sensor(TPS) 293mv 293mv 293mv 293mv 298mv 5v
Engine coolant
temperature 78.8°C 83.3°C 86.3°C 91.5°C 93.0°C 91.5°C
sensor(ECTS)
Ignition timing
advanced BTDC6 BTDC7 ATDCA4 BTDC18 BTDC9 BTDC7
Target idle speed 810rpm 800rpm 1260rpm 800rpm 800rpm 800rpm
Engine speed 816rpm 792rpm 1324rpm 806rpm 801rpm 803rpm
Engine load 17.60% 24.40% 22.10% 17.70% 17.40% 17.30%
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Third car KIA CERATO(LD) G1.6 DOHC : 40 3] LA il (4) Jgad)

Current Data Malfunction
Parameter
IG.KEY ON
ENG. ON MAP Sensor 0O,Sensor TPS
MAP sensor
voltage 11lv 5.0v 11lv 10v
Manifold absolute 260.2
pressure 277.7 mb 386.7 mb 272.5mb mb
Idle speed control 36.80% 33.90% 34.40% 32.50%
actuator(ISA) ' : . .
Cyl.ltilmgctlon 3.3ms 4.1ms 3.3ms 3.3ms
CyI.Ztilmgctlon 3.3ms 4.1ms 3.3ms 3.3ms
Cyl.3 injection
time 3.3ms 4.1ms 3.3ms 3.3ms
Cyl.4 injection
time 3.3ms 4.1ms 3.3ms 3.3ms
Oxygen sensor
bank1/ 0.1v 0.9mv 0.5v 0.7v
Throttle position
sensor(TPS) 0.4v 0.4v 0.4v 5.0v
Engine coolant
temperature 52.5°C 77.3°C 71.3°C 83.3°C
sensor(ECTS)
Ignition timing
advanced 135 3.8 8.3 7.5
Target idle speed 880rpm 710 rpm 940 rpm 700 rpm
Engine speed 840 rpm 680 rpm 920 rpm 680 rpm
Engine load 16.50% 27.80% 16.10% 15%
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KIA RIO (JB) 2011 G1.4 DOHC :da)l §)bad) JLsd) zilis (5) Jssad
Malfunction
LU MAP Sensor 0O,Sensor TPS ISA
MAP sensor
voltage 5.0v 1.8v 1.6v 1.5v
Manifold absolute
pressure 431.8 mb 449.3 mb 417.6 mb 379.7 mb
Idle speed control
actuator(ISA) 31% 38% 39% 31%
Cyl.1 injection
time 2ms 3ms 3ms 3ms
Cyl.2 injection
time 2ms 3ms 3ms 3ms
Cyl.3 injection
time 2ms 3ms 3ms 3ms
Cyl.4 injection
time 2ms 3ms 3ms 3ms
Oxygen sensor
bank1/ 0.73v 0.46v 0.03v 0.57v
Throttle position
sensor(TPS) 0.3v 0.3v 5.0v 0.3v
Engine coolant
temperature 94°C 101°C 92°C 97°C
sensor(ECTS)
Ignition timing
advanced BTDC20 BTDC17 ATDC1 ATDC1
Target idle speed 720rpm 720rpm 720rpm 1310rpm
Engine speed 680rpm 680rpm 720rpm 1360rpm
Engine load 30% 29% 27% 25%
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