Control
Feed Back Control

21

60
(OctaneNumber)

(Tetraethyl Lead, TEL)
(Tctramethyl Lead, TML)

. 1965

12

Feed Rack



3Tftnt,

(Oxygenated Compounds)

Octane, Volatility

road antiknock
performance (Acceleration Knock RON )
drivability lean limit
(fuel economy) CO, HC
emissions NOt il
2 Ethanol = MTBE
2.1.1. Ethanol
Ethanol (CHH,0H) Monohydric Alcohol
Heating Value HIC
Stoichiometric Heating Value
Mixture Ethanol

Ethanol
Gasoline Base
Water content  Ethanol
1% (vol.) Alcohol Diluent (Alcohol OH
1) Ethanol



2.1.2. Methyl Tertiary Butyl Ether (MTBE)

MTBE (C,HOCH,) ( Ether !
.. 1960 MTBE
! Heating Value Ethanol
L HIC
Gasoline Base  MTBE
12
2.1.3.
2131
(Antiknock
Quality) (Knock)
. Octane

Engine Design; Operating Temperature, Humidity, Altitude, Spark timing,
Combustion Chamber Deposits, :

Ethanol MTBE

Octane (Anti-knock Index)
2132, 1 (Vapor Pressure)
, Vapor Lock
, [3) Ethanol
MTBE
2133,
Ethanol

Gasoline Base



MTBE

2.1.34.
Ethanol
Ethanol

MTBE

2.1.35.
Ethanol

Agency, EPA) MTBE

2.1.36.
Ethanol ~ MTBE
Ethanol 30% [2)

2.14.

21 [

, MTBE

(Environmental Protection

2

MTBE



21

Property Ethanol MTBE
Chemical formula CH,CHOH (CH3,COCH,
Molecular Weight 46.07 8.15
Composition, weight %

Carbon 5.2 68.1

Hydrogen 131 137

Oxygen A1 182
Specific Gravity 60 °F/60 °F 0.794 0.744
Reid Vapor Pressure, psi 23 18
Viscosity

Centipoise (2,68 °F 119 0.3

Centipoise (814 F 2.84 0.60
Flash Point, closed cup, F % 14
Autoignition Temperature, F 9 815
Flammability Limits, Volume %

Lower 43 16

Higher 190 8.4
BONV in 87 (R+M)/2 UL gasoline

RON 129 116

MON 102 108

(R+M)12 115 110
Latent Heat of Vaporization,

Btulgal (260 F 2378 863

Btulb (260 F 3% 138
Lower Heating Value (liquid fuel-water) 11500 15100
Btullh
Stoichiometric A/F Ratio 90 117

BONV = Blending octane value = [ONB-ONG(I-X)]/X
ONB = octane number of gasoling/component blend;
ONG = Octane number of base gasoling;
X =volume fraction of blending component
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2.2
v ' Fuel Consumption "
[
combustion efficiency [5]
Oxygen Sensor
ECU ECU
stoichiometric
Consumption
2.3 Feed Back Control
OEM Feed Back Control (
AIF ratio stoichiometric
Three-way Catalytic Converter
CO. HC NOx 2.2
AJF Ratio stoichometric
Catalytic Converter ECU
stoichiometric
(2r0, )

23

.y
In

21)

Fuel
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0
(o°c ! ) )
THROTTLE
SWITCH
COOLANT STARTER
TEMP SWITCH
l |
X
ELECTRONIC 2
CONTROL
UNIT
AIR FLOW RPM
RATE
A-SENSOR CLEAN
- ICRUTION ,L{ EXHALST
AIR—___|FLOW ENGINE - CATALYSY| GA2
METER! TR
AR V/RNR !
bW I AWA
FUEL = {INGECTION
P
21 Feed Back Control EFI [6]
100
NO,
80—
> UHULALOM
- £
2 60—
38 co*
9
= - :
> 80% efficiency }
% 40’1 air/fuel ratio s
=, window
@] b
20—
|~ Stoichiometric
air/fuel ratio
0 i !
14.3 14.4 14.5 14.6 14.7 14.8 14.9
Rich Lean
Air/fuel ratio

2.2

Catalyst Efficiency ~ A/F Ratio

B



(0wl

( Lvolt) 24
ECU
stiochiomctric [6]

Positive clectrical
terminal

Insulator

: D
= 'P/ch

Shell (negative
electrical terminal)

Graphite seal
and contact

Sensor Body
Housing
Flute
— Shield

Exhaust manifold

2.3 Oxygen Sensor Exhaust Manifold 5]
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I 400°C
1000 - . S00°C
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Rich [ean
24 { Oxygen Sensor
Oxygen Sensor ECU Comparator ~ ECU
(reference voltage) 25
Comparator Square wave Integrator Square wave
Monostable Multivibrator Integrator duty ratio
Comparator [1
A - SENSO* cOMPAZATOP. INTS C-SATOP.
P ¥ i B o
& o O P =
1

FEFERENCE

MONOSTAZLE

MULTIVIEFATOR

2.5 Block Diagram  Controller
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26 Controller (Integrator)
Comparator stoichiometric [X=1)
Controller
" stoichiometric Transport Delay Time, Tt Oxygen
Sensor Controller
Oxygen Sensor , Comparator
Controller
Controller Delay Time, Tu
Oxygen Sensor
lean stoichiometric X>1  Delay Time,
Td Monostable Multivibrator trigger
X<
1 Reference Adjustment Transport Delay Time. Tt

TRANSPORT

DLELAY TIME
v ? |
¢
- =4
oUTPUT

L
CONTROLLER | / ~
f&_J__?____ e s e }\ =1

ol A>1

P — T — g N — — S [ W — W —

>
&
i

\

T

DELAY TDME

TRME ——

2.6 Reference adjustment of 3v-control
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2.4 Feed Hack Control
Nl
OEM !l
Feed Back Control
Simulated  Oxygen Signal
ECU Oxygen  Sensor
square wave 0 1

Volt
Simulated Oxygen Signal
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