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Minneapolis, Minnesota $5402-2015

Desr Kirk and David:

RE: ARCQ ETAL. V IM.CAL—DECLASSII-’ICATION OF TOYOTA
SUBMISSION

Enclosed is a copy of information submitted to the Air Resources Board on or
about April 17, 1991 which has been declassified by Toyota.

Sincerely,
&
-
~James R. Ryden 1 the Matter of Union OH
-Staff Counsel Company of California

Dockst No. 9305
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STATUS OF TOYOTA'S CLEAN VEHICLE DEVELOPMENT PROGRAMS

1. HC 0.25 Sstd. .
" * Achieved by '92 MY Camry and Celica with 2.2L L-4 Engine.
(Certification Test, 1 Year in Advance .of CARB Requirement)
* Added Technologies: More Precise A/F Control
2 Group Fuel Injection System
Reducing Engine-out HC
2. TLEV std.

* Test Cars: Camry and Celica with 2.2L L-4 Engine. These
Are Toyota's Lowest Emission Vehicles -
* Added Technologies: Quick A/F Feed-back Control
Earlier Warm-up Catalyst Control
‘Electrically-Heated O, Sensor
Larger Under Body CAtalyst
* Concerns: Very Hard to Reduce NMHC Emissions at 50°F (10°C)

LEV Std.

* Test Cars: Camry and Celica with 2.2L L-4 Engine
* Added Technologies: Electrically-Heated Catalyst
- (Working with 4 EHC Makers)



* Concerns:

‘1. EHC Related Problems .
- Unacceptable Durability (Telescoping) -
- High Electric Power Consumption.f o
- Increased Vehicle Weight/Fuel Consumption
..— Unknown -

2. Other Problems
- NOx 0.2
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- | BHC SYSTEM - CLOSE-COUPLED MANIFOLD LOCATION Confiéd@iial
~Vehicle: "90MY Celica
- 2.2L L-4 Engine

~ 4A/T
Al EHC : Temp. Set=350°C
~ | Al : Cold Imin.
EHC Y o

NS EEC Tesp, during Vehicle Durability Test
- [ MAX. =800 °C
Rear __—/ 7/ MIN, =400 °C
Catalyst )X '

\ U/B -
1B samples pravided by GRACE to TOYOTA

Cata I YSt in Decewbor of 1989.
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TAILPIPE EMISSIONS AT COLD START DURING FTP TEST

Confidential

-

4001

COMMENT:  HC Emission of EHC Close~-Coupled
Manifold Location is Lowex
During Engine Warm-up.

Time (m)
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SUMMARY OF TOYOTA'S CLEAN VEHICLE DEVELOPMENT

TOYOTA will Market '92 MY Camry and Celica with 2.2L L-4
Engine to meet 0. 25 HC Std. 1 Year in Advance of CARB

: Requlrement.

Prototype Car with 2.2L L-4 Engine is Reaching-the'TLEV
Std., but Larger Cars With Larger Displacement Engines
will be Difficult.

Every Effort is Being Made to Develop an EHC Equlpped K
Vehicle That Meets LEV Standards. Lt

| _ e Y
First Priority of EHC Development is Structural :w~4/%.'
Durability at the Close-Coupled Manifold Location. 'm’p%J
SR
. *&»J
We have been Developing EHC with CAMET and Three EHC Y\
Makers, but Telescoping Appeared in Each EHC Tested. ©

It is Very Hard to Reduce NMHC Emissions at 50°F (}O°C)
Test Condition. Therefore, TOYOTA Requires a Feasible
Emission Standard at S50°F (10°C) Test Conditions.

Please Sufficiently Consider the Fact That Automobile
Manufacturers Must Achieve Stringent LEV, CAFE, OBD I1I,

And Safety Standards Concurrently. The Avalanche of

These Standards Will Severely Stress the Limited Personnel,
and Financial Resources of all Manufacturers.
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TOYOTA Reported at the Last Meeting That the 50%
Distillation Temperature of Gasoline Affects HC
Emissions. : :

A 10 Degree Celcius Decrease of 50% Distillation
Temperature Reduces Tailpipe HC Emissions by about
15%. (See Fig. 1)

TOYOTA has Recently Conducted 3 Additional Tests
in Order to Confirm the Effect of Distillation
Characteristics of Gasoline. Three Models of '
TOYOTA Passenger Cars Which Have Different Emission
and Fuel Control Systems Have Been Tested. The
Test Result Shows Again That a Decrease of Teo
(50% Distillation Temperature) Conclusively
Reduces HC Emissions. (See Fig. 2)



e

The Mechanism of the Change of Vehicle Driveability

- and HC/CO Emissions.by Tg, Were Studied Using an

Engine on the Dynamometer.

The Result Indicates: | |

(1) Engine Torque Responds More Smoothly and
Quickly to Throttle Opening When Using
Lower T, Gasoline. (See Fig. 3a)
An MTBE Blended Gasoline Shows Poorer Engine
Response Than Non-MTBE Blended Gasoline
Having the Same Teg- (See Fig. 3b)

Similar Results Obtained in a Different
Test Are Attached. (See Fig. 4)
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(2) More HC is Emitted by Using a Higher T,
Gasoline Under Engine Deceleration
Conditions. This is Caused by More Liquid
Gasoline Flowing Through the Engine Intake
System When a Higher Tso Gasoline is Used.
(See Fig. 5)

MTBE-blending Does Not Affect the HC Emission

if the Same T50 Fuels Are Used.
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NMHC

(g/mile)

COROLLA(4A-FE)

(185 ¥03 230

85 95 110

The

.12
-10
.08
.06

N1d

.02

CELICA(SS+E)

85 95 110
(185 203 230
TII

50000mi les

E Y

0.08

.04

0. 02

CRESS{DA(TM-GE)

o
égda

00mile :

Tiom
&y

85 95 110
(185 203 230

145 160 C
2931'320 F)

Fig. 2 Effect of Tso and Ts« on Exhaust Emissions
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(MTBE 15§ LT

3 5 e
| T / '
. ’_|’ .
: - p

3:, 0 . Z.

2.5 - ' /
1.5 - - .

1.0 — « .
86 890 - % 100 105 110 115

4.0

Response Time .(second)
) |
)
T

50X Distillation Temperature (T)

Fig. 4 Effect of MTBE Blends on Driveability(SAE 902094)
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Fig. 5 Effect of Gasol ine Characteristics on HC Emission
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U Confidential
Contribution of Hydrocarbon Components

NMOG | 0s Formation

100

Olelins

SR fromalics

Fuetl Type: 1§ I I I I 1 1 I )
Base Low Base ',Lnu Base Low Base Low
Aromalic Awopatic Aromatic Aromalic
B e d | R
Vehicle: Corolla Camry Corolla Camry
Catalyst: Underfloor Manifold plus Underfloor Manifold plus
Location '

Underfloor . Underfloor

Yiith low aromatic fuel, aromatic compounds are
reduced but olefin compounds are increased,
thereby, 0, formation ls increased.

Hence, low aromatic fuel offers further potential
for reducing O, formation if olefin compounds can
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Repeatability of g 0;; /2 NMOG 'in LPG PFueled Vehicle

Kode: F1P
(o)
= 1o}
= )
Lo
~N
S
aT¢]
N Aroalic
. g /0 $

No.I  No.2
ANo. of Test

< Aromalic compounds are greally reduced when LPG is used. (Ho.2)
* The data of Mo. 1 Llest Inclwde errroneous resulls ascribable to the after-effects of
preceding lest. (No. () ‘ -
It {3 presumed thal the reason of the error is caused by desorption of NC which is )
sdsorbed in gas sampling Jine and bag under preceeding Lest of high [evel HC enission i
vehicle, ’

vontidential




SUMMARY

Fuel cOmpoSition is an important factor of exhaust
gas reactivity.

(]

_Exhaust gas reactivity is also affected by engine
type and exhaust system, espe01a11y catalyst
location.

i
Efforts must be made to produce fuels with low' \
propensity for 03 formation. 1

It was observed that a test result could be affected
by the preceding test. : L

Test procedures for HC emissions must be established
to avoid erroneous results.
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TOWN ACE ELECTRI1C VAN
| SPECIFICATIONS

* st e U S R N —

Length (=s) 4360
Width ' (an) 1685
Hight (on) 1905
Passengars 4
Gvw (hg) 2240
{Mo tor {flated Output) (kW). 20
{ - DN S ..

Max imum Speed (Kn/h) 85
Range - (¥Xm) 160
(at 40Km/t const, speed )

Accelecation (sec) 1. §
(0 ~40Km/h)

Accessories

*Heat Pump Air Conditioner
(Heating/Cooling Capacity 3fZ0kcal/h / 2800kcal/h)
*On Board Charger

(Chargahour 8 ~ (G He )

Staote ofl Charge Moter
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