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1. Purpose DHC / DTP meeting

Validation 2 test program was developed by VTF to
resolve and/or to close the varieties of open issues
for global test regulation (gtr). JARI supported this
program from the view points of the following items
using 4 venhicles.

CO, Compensation by Vehicle test mass
Repeatability

Forced cool down

RCB measurement of low voltage battery
Temperature in soak room

‘'emperature in test cell

‘'emperature in dilution tunnel
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2. Test vehicle

2012/SEP/24-26
DHC / DTP meeting

Vehicle No. A B C D
Vehicle category PC PC LDCV LDCV

Class M H M H
Fuel type Petrol Diesel Petrol Petrol
Engine capacity (cc) 1,597 3,200 1,496 1,998

Max. rated power (kW) 80 140 80 98
Unladen mass (kg) 1,325 2,230 1,030 1,650
Technicall(ljésre]:rrrnn;ssssik()ll_(la\/lr)naximum 1,910 3.110 1,900 3.200

Mass including all optional
equipment for the heaviest vehicle 1,385 2,360 1,280 1,780
(OMH)

Poz’vuenrlg(’j:;a;z ;";‘“boagi(;wt) 60.4 62.8 777 59.4
Test mass — lightest (kg) 1,489 - 1,312 2,212
Test mass — Medium (kg) 1,519 - - 2,277
Test mass — heaviest (kQ) 1,549 2,578 1,562 2,342

After treatment TWC OC, DPF, LNT TWC TWC, Al
Emission standard JP2005, 75% 1P2009 JP2005 75% JP2005, 50%
decrease decrease decrease
Maximum speed (km/h) 150 160 160 145
Transmission 4AT 5AT 4AT 4AT
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DHC / DTP meeting

3. Test matrix

Vehicle| Type Fuel |Class*| Testcycle | Testmass I_?ollmg «~ Airdrag | Condition | Soak |[# of test
resistance
. Best Best 1
Lightest
Worst-L 1
- Cold-Hot | Natural
A Petrol M WLTC v5 Mid Worst-M 1
Worst
PC _ 1
Heaviest Worst-H
Cold Forced 1
. . Cold-Hot | Natural [(3x2)+1**
B Diesel H WLTC v5 Heaviest Worst-H Worst
Cold Forced 1
Lightest Worst-L Best 1
Cold-Hot | Natural
C M WLTC v5 _ 4
Heaviest Worst-H Worst
Cold Forced 1
Best Best Cold-Hot | Natural 1
LDCV | Petrol Lightest Best Hot - 1
Worst-L 1
D H WLTC v5 -
Mid Worst-M Cold-Hot | Natural 1
Worst 1
Heaviest Worst-H
Cold Forced 1

() Class: L : P to M <[30-35] KW/t, M : L=< P to M < 70 KW/t, H: 70 =< P to M
(**) L-M-H-xH: 3 times, L-M-H: 3 times, Each phase(L/M/H/ExH): 1 time in Hot condition for PM sampling
(***) Rolling resistance: u, ; * TM,

i: Best/ Worst, j: Lightest / Mid. / Heaviest
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CO, compensation by vehicle test mass — Vehichee Are mesine

Rolling resistance: Y, yorst * TM,

Air drag: Worst ; .
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CO, compensation by vehicle test mass — \Vehichec 9 meeing

Rolling resistance: Y, yorst * TM,

Air drag: Worst . .
Low Cold / Middle (Cold) High (Cold)
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Obse rvation DHC / DTP meeting

» No significant difference was observed
between the estimated CO, value and the
actual CO, value on intermediate test
mass when applying the worst road load
condition.
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Repeatability — Vehicle C
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DHC / DTP meeting
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Repeatability of CO — Vehicle C DHC / DTP meeting
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Repeatability of CO, — Vehicle C DHC / DTP meeing
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Repeatability — Vehicle B (Diesel)
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DHC / DTP meeting

0.12

== AVE
040 |- - - - —A— MAX-MIN

Cold Hot Hot
(following Cold test) (following Hot test)

[NOx (g/km)]

2.0Lv|

1.8
1.60
1.40

§ 1.20

21,00

3

S 0.80
0.60
0.40
0.20

AVE
MAX-MIN

0.00

Cold Hot Hot
(following Cold test) (following Hot test)

0.02

0.01

0.00

0.20
0.18

1 0.16

0.14
0.12
0.10
0.08
0.06
0.04
0.02
0.00

(g/km’

HC (g/km)

Difference between MIN and MAX

(g/km’

CO2 (g/km)

Difference between MIN and MAX

0.05

0.01

0.00

320

300

280

260

240

220

200

[HC (g/km)]

I: MIN - MAX

E3AVE
—A— MAX-MIN

S
1 I | T | I |4 I | T | T T |
TR T EEE R IR
= 1= =
— - |

Cold Hot Hot

(following Cold test)

[CO, (g/km)]

(following Hot test)

I: MIN - MAX

- —A MAX-MIN -

3 AVE

Hot
(following Cold test)

Hot
(following Hot test)

0.02

0.01

g
o
S

30

25

20

15

10

Difference between MIN and MAX (g/km’

Difference between MIN and MAX (g/km’

Japan Automobile Research Institute

14



Repeatability of NO — Vehicle B (Diesel)
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DHC / DTP meeting
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PM sampling for Labs Equipped with 3 Bags & 2 PM samislergmeeting

Sequence1 |

LOW MIDDLE HIGH Ex-HIGH
589s 433s 455s 323s
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RCB#1

PM#1 LMH cold
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< > >
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Dilution tunnel temperature

CVS DF MAX of Tunnel
(m°/min) Bag |MIN of Modal Temp. (°C)
LOW 30 59 10.7 26.9
MIDDLE 30 37 6.2 31.8
HIGH 30 29 6.5 414
Extra-HIGH 30 16 6.1 65.2
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Ref.) Particle Matter DHC / DTP meeting
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Obse rvation DHC / DTP meeting

» Vehicles with automatic transmission have a
tendency of test-to-test variability for CO,
emission. This is due to aggressive test cycle
makes kick-down timings and up-shifting timings
different.

» The CO, emission was varied by approximately 7 g/km
In 6 repeated tests on vehicle B.

» The temperature in dilution tunnel exceeds 52
degrees C during Extra-high phase. This requires
some actions, such as secondary dilution tunnel,
reconsideration of mode construction and so on.
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Evaluation of Forced cooling DHC / DTP meeting

» The method for Forced cooling

» Forced cooling for 5 hours by using engine
cooling fan and Soak for 1 hour to be stabilized

»Measured points

» Coolant temperature: inside of the radiator cap or
reservoir tank.

»Engine oil temperature: at the point of the oil level
gauge.
» Test was started after the coolant and engine
oil temperature are within 25 +/- 2K.
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Forced cool down — Vehicle A
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Forced cool down — Vehicle A
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Forced cool down — Vehicle B
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Forced cool down — Vehicle B DHC / DTP mesting
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Forced cool down — Vehicle C
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CO2 (g/s)

Forced cool down — Vehicle C DHC / DTP mesting
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No significant difference was observed
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Forced cool down — Vehicle D DHC/ DTP meeting
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Forced cool down — Vehicle D

— Coolant temp. Natural cooling = Coolant temp. Forced cooling n=1

- Coolant temp. Forced cooling n=2 = Eng. oll temp. Natural cooling
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No significant difference was observed
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Obse rvation DHC / DTP meeting

» Although the repeatability/variability of the
forced cooling has not evaluated, it was
expected that there is no significant
difference between the normal cooling and
the forced cooling in regards with all
emissions.

» In some cases, the coolant temperature
and the engine oil temperature don't drop
below 27 degrees C within [Approx. 16]
hour normal soaking.
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Net Energy Change (NEC) Tolerances DHC / DTP meeting

» SAE J1711, 3.8 Net Energy Change (NEC) Tolerances

For purposes of the document, an objective has been set to be able to
measure a value for fuel consumption that is within =3% of the
vehicle's true, representative fuel consumption, on any given CST (the
Charge-Sustaining Test). Analysis and test experience suggests that
this goal can be met by limiting the change in RESS stored electrical
energy over the test cycle to =1% of the total fuel energy consumed
over the same cycle.

NetEnergyChange
| TotalFuelEnergy |

o NetEnergyChange [(A N i — (A h)mltlal]
e TotalFuelEnergy = NHV, , -m,_,

NHVfueI "M NHVfueI Mgy
.- y x0.01< NEC < x0.01

e NECtolerance: <1%

system

system Kl Vsystem ) Kl
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NEC tolerance — Vehicle A

500
450
400
350

'E 300
2 250
200
150
100
50

g/km

CO2

Vehicle A

Test mass: Heaviest
Road load: Worst

o Low_Cold Middle_Cold

o High_Cold e LM_Cold

¢ LMH_Cold o Low_Hot

Middle_Hot & Extra-high_Hot
o
777777 LA R .
"~ charge | Ceem———) - giscHarge |
| | | |
-30 -20 -1.0 0.0 1.0 2.0 3.0

/IRCB (+:discharge,-:charge) (Ah)

NEC tolerance (+:discharge,-:charge) (%)

2.0

1.5

1.0

0.5

o
o

o
(&)

N
o

N
o

N
o

2012/SEP/24-26
DHC / DTP meeting

O Low_Cold Middle_Cold
o High_Cold e LM_Cold
¢ LMH_Cold o Low_Hot
Middle_Hot & Extra-high_Hot
e 4 4 ‘
_7-7_—«_7_7--«_—_—-—‘?———_—-
0.0 0.5 1.0 1.5 2.0

Fuel consumption (L)

Japan Automobile Research Institute

33



NEC tolerance — Vehicle B
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NEC tolerance — Vehicle C
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NEC tolerance — Vehicle D
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NEC tolerance — Vehicle D
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Obse rvation DHC / DTP meeting

» Each NEC tolerance (total 38 tests) is within 1%
of total fuel energy.
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Soak room and test room
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DHC / DTP meeting
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Temperature in soak room — 1st term DHC / DTP meeting
Set point: 25°C
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Temperature in soak room — 2nd term DHC / DTP meeting
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29 R R

30

B S

N
~

26 —

Temperature (C)
)
(@)

N
w

N
N

N
RN

20

7122 7124 7126 7128 7130 8/1 8/3 8/5
Date (mm/dd)

Japan Automobile Research Institute 42



2012/SEP/24-26

Obse rvation DHC / DTP meeting

» Soak room in JARI are well controlled within +/-
2 degrees C.

Japan Automobile Research Institute 43



2012/SEP/24-26

Table of contents DHC / DTP meeting

4. Test result

6. Temperature in test cell

Japan Automobile Research Institute 44



Temperature in test cell — Vehicle B
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Absolute humidity in test cell — Vehicle B

20

18

SN
(0))

RN
N

Absolute humidity (g/kg DA)
o

RN
N

0 200

Set point: 25°C, 50%RH

— Absolute humidity n=1
— Absolute humidity n=2
Absolute humidity n=3

400

600 800 1000

Time (s)

1200 1400 1600

2012/SEP/24-26

DHC / DTP meeting

400

350

300

N N

o N

o o
Target speed (km/h)

RN
(@)
o

100

50

0

1800

Japan Automobile Research Institute

46



2012/SEP/24-26

Temperature in test cell — Vehicle C DHC / DTP meeting
Set point: 25°C, 50%RH
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Absolute humidity in test cell — Venhicle C

_ A A AN
N B~ OO 00 O

Absolute humidity (g/kg DA)
o

Set point: 25°C, 50%RH

- — Absolute humidity n=1 gtr: 5 o <= Ha <= 12 2

—- — Absolute humidityn=2 |-
- — Absolute humidity n=3

- Absolute humidity n=4 |-
- Target speed 3 3 3 .

2012/SEP/24-26

DHC / DTP meeting

400

350

300

N
(0)
o

N
o
o
Vehicle speed (km/h)

i 1 150
: 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 1 90
— 0
0 200 400 600 800 1000 1200 1400 1600 1800
Time (s)

Japan Automobile Research Institute

48



Ref.) Comparison of test cell condition on h-x cupyaepT mesting
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Obse rvation DHC / DTP meeting

» It might be hard for all laboratories to keep test cell
temperature within 25 +/- 2 degrees C during
whole WLTC driving.

» It is one of ideas to set temperature tolerance
within 25 +/- 2 degrees C for specific phase(s).
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