Annex 13

WLTP Low Temperature Type 6 test (optional annex)

1

11

2.2.

2.3.

24.

Introduction

This annexdescribes the procedure for undertaking the Type 6test defined in
paragraph6.2.4. of this UNGTR.

Atthe optionofthe Contracting Party this annexmay be omitted.

. for_dliff os.of . .
Fable-Al3L

Testrequirement

Powertrain Criteria _CO_2 Electric Electric

emissions | emissions energy range

consumption

PurelCE Yes Yes NIA NIA
NOVMC-HEV Yes Yes NIA NIA
OMC-HEV Yes Yes Yes Yes
REV NIA NIA Yes Yes
1

Type 6test requirements

The Type 6shall be undertaken according to the definitions, requirements and
testssetoutin paragraphs 3to 7 ofthis UN GTR and Annexes 1to 8inclusive
of this UN GTR,

Gear selectionand shift point determination for vehicles equipped with manual
transmissions

Reference Fuels

The reference fuels to be used for the Type 6 test shall be those specified in
[Part 1] of Annex3. At the option of the manufacturer [and approval of the
responsible authority] a reference fuelas specified in paragraph 1. of Annex3
may be used.

Road load and dynamometer setting

Commented [TS_Nick1]: “nmin_drive” includes
“nmin_drive start”, “nmin_drive_up”, “nmin_drive_down”,
“nmin_drive up_start” and “nmin_drive_down_start”
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24.1.

24.2.

243.

25.

251

2511

25.1.2.

For the vehicle to be tested, the chassis dynamometer load setting

shall be modified as follows:

The chassis dynamometer setting A*4 and B*, shall be the same as those
determined forthe testat 23 °C, as specified in paragraphs 8.1.4. or 8.2.3.3. of
Annex4. The chassis dynamometer coefficient C* .10y Shall be adapted in
accordancewith the following equation:

C*gmmiow = C*4 + (fomr1ow — T2)

and

f2'TLow = f2 * (TO + 273)/(Tlow + 273)

Where:

C*y is thedynamometer coefficientfor the vehicle derivedat 23°C

f, is the second order road load coefficient, at reference conditions,
N/(kmvh)%;

To is the road load referencetemperature as specified in paragraph 3.2.10.
of this UNGTR, K,

Tiow IS the Type 6temperature, 266 K.

To perform this adaptation, the same set of tyres shall be fitted to the test
vehicle for the setting of the chassis dynamometer at 23 °Cand for the [testing]
atthe temperature-7°C.

The chassis dynamometer coefficient A*;, B*y and C*y from a chassis
dynamometer in a different test cell at 23 °C may be used as a basis for the
setting of the chassis dynamometer at the temperature of -7°C, as specified in
paragraph 2.4.1.[In this case thesetting shalladditionally be corrected for the
difference in the parasitic loss coefficients of the respective chassis
dynamometers.]

The Type 6 test and its road load setting shall be performed on a 2WD
dynamometer in the case that the corresponding Type 1 test was done on a
2WD dynamometerand it shall be performed on a 4WD dynamometer in the
case that the corresponding Type 1 test was doneon a 4WD dynamometer.

Prior to any vehicle operation on a dynamometer in the context of this annex
the tyre pressure shall be adjusted to the [same pressure] as applied for the
setting ofthe chassis dynamometer at 23 °C.

Test Equipment

Connection to vehicle exhaust

The start of the connecting tube is the exit of the tailpipe. The end of the
connecting tube is the sample point, or first point of dilution.
For multiple tailpipe configurations where all the tailpipes are combined, the
start of the connecting tube shall be taken at the last joint of where all the
tailpipes are combined. In this case, the tube between the exit of the tailpipe
and the start ofthe connecting tube may or may not be insulated or heated.

The connecting tube between the vehicle and dilution systemshall be designed
S0 as to minimize heat loss.
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2513 The connecting tube shall satisfy the following requirements:

(@)  Be less than [6.1 metres] long with an internal diameter not exceeding
105 mm and shallbe heatedto 70 °Cor higher.

(b)  Notcause the static pressure at the exhaust outlets on the vehicle being
tested to differ by more than +0.75 kPa at 50 knvh, or more than
+ 1.25 kPa for the duration of the test fromthe static pressures recorded
when nothing is connected to the vehicle exhaust pipes. The pressure
shall be measured in the exhaust outlet or in an extension having the
same diameter and as near as possible to the end of the tailpipe.
Sampling systems capable of maintaining the static pressure to within
+0.25 kPa may be used ifawritten request froma manufacturerto the
responsible authority substantiates the need for the tighter tolerance;

()  No component ofthe connecting tube shall be of a material that might
affect the gaseous or solid composition of the exhaust gas. To avoid
generation of any particles from elastomer connectors, elastomers
employed shall be as thermally stable as possible and have minimum
exposure to the exhaust gas. It is recommended not to use elastomer
connectors to bridge the connection between the vehicle exhaust and

the connectingtube.
252 Dilution air conditioning
25.2.1. The dilution airused for the primary dilution ofthe exhaustin the CVS tunnel

shall pass through a medium capable of reducing particles of the most
penetrating particle size in the filter material by < 99.95 per cent, orthrougha
filter ofat least Class H13 of EN 1822:2009. This represents the specification
of High Efficiency Particulate Air (HEPA) filters. The dilution air may
optionally be charcoal-scrubbed before being passed to the HEPA filter. It is
recommended that an additional coarse particle filter be situated before the
HEPA filter and after the charcoal scrubber, ifused.

25.2.2. At the vehicle manufacturer's request, the dilution air may be sampled
accordingto goodengineering practice to determine the tunnel contribution to
background particulate and, if applicable, particle levels, which can be
subsequently subtracted fromthe values measured in the diluted exhaust. See
paragraph 2.1.3.of Annex®é.

In accordance with the principles of CVS sampling and measurement, there
shall be no water condensation after the mixing point of the exhaust gas and
dilution air within the CVS system and within any systems sampling or
measuring fromthe CVS system. To ensurethis, all partsand pipes connecting
the mixing device to the CVS when in the cold environment may be insulated
and/or heated. This also applies to any part of the CVS which may be in the
cold environment.

2.6. Test procedures and testconditions
eferences to
Table A6/2 shallbe understood as references to Table A13/2and
references to Figure A6/1 shall be understood as references to
Figure A13/1.

[Criteria regarding declared CO, mass emissions in paragraphs 1.2.3.2. to
1.2.4.2. of Annex6 shall not apply. In case more than one testis performed
accordingto thecriteria in Table A13/2, the arithmetic average of the first and
second testresults shall be reported/declared.]



https://protect-eu.mimecast.com/s/rGWgC5L0whgv6xFOEWOI?domain=1.2.3.2
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Criteria for number of tests
Forpure ICE vehicles, NOVC-HEVs and OVC-HEVs charge-sustaining Type 6test.

Test Judgement parameter Criteria emission
Row 1 First test First test results < Regulation limit x 0.9
Row 2 Second test [ Arithmetic average ofthe first| < Regulation limit x 1.0?
and second testresults

a Each test result shall fulfil the regulation limit.

ForOVC-HEVs charge-depleting Type 1test.

Test Judgement parameter Criteria emissions
Row 1 First test First test results < Regulation limit x 0.92
Row 2 Second test | Arithmetic average of | < Regulation limit x 1.0°

the firstand second
test results

a "0.9" shall be replaced by “1.0” for charge-depleting Ty pe 1 test for OVC-HEVs, only if the charge-
depleting test contains two or more applicable WLTC cycles.
b Each test result shall fulfil the regulation limit.

ForPEVs

Test Judgement parameter Electric energy consumption PER

Row 1 | Firsttest First test results <Declared value x 1.0 |>Declared value x 1.0

Row 2 | Second test | Arithmetic averageofthe | < Declared value x 1.0 | > Declared value x 1.0
firstand second test results

Figure A13/1
Flowchart for the number of Type 6 tests

First test
Yes
Any of criteria emissions > Limit

No
Yes ;

All criteria in Table A13/2 within
the “first test” row are fulfilled.

NO

Any of criteria emissions > Limit

v NO‘ \ 4

Yes

All emissions Mean of two accepted, depending on

accepted judgment result of each value Rejected
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2.6.1
2.6.11.
2.6.1.1.1

2.6.1.2.
2.6.1.2.1.

2.6.1.2.2.

2.6.2.
2.6.2.1.

2.6.2.2.
2.6.22.1.

[2.6.22.2.

Test cell and soak area
Test cell

The test cell shall have atemperature set point of -7 °C. The tolerance of the
actual value shall be within 5 °C. The air temperature shall be measured a
the test cell's cooling fan outlet at a minimum frequency of 0.1 Hz. At the stat
of the test, the test cell shall have a temperature set pointof -7 °C and the
tolerance of the actual value shall be within + 3 °C

Thelimits regarding humidity-and thereforet T e lequirement of to-measuse

humidity _shall not apply to the Type 6
fest.
Soak area

-7
°C

[Thelocationofthetemperaturesensor for the soak areashall berepresentative
to measure the ambient temperature around the vehicle. The sensor shall be a
least 10 cm away from the wall of the soak area and shall be shielded from
direct air flow. Theair flows in the soak area shall be low to avoid unintended
forced cooling.]

Test vehicle

General

[Selection of vehicles for Type 6 testing]

Foreach combination of fuels (e.g., petrol-LPG, petrol-NG, petrol only), on
which some vehicle of the Type 6 family can operate, at least one vehicle that
can operate on this combination of fuels shall be selected for Type 6 testing.

The manufacturer shall specify avalue PMRy, (= highest power-to-mass- raio
of all vehicles in the Type 6 family) and a value PMR_ (= lowest power-to-
mass-ratio ofall vehicles in the Type 6 family). Here the ‘ power-to-mass-ratio’
corresponds to the ratio of the maximum net power of the internal combustion
engine as declared by the manufacturer and of the reference mass, where
“reference mass” means the mass of the vehicle in running order plus 25 kg.
At least one vehicle configuration representative for the specified PMR, and
one vehicle configuration representative for the specified PMR_ ofa Type 6
family shall be selected for testing. If the power-to-mass ratio of a vehicle

Commented [TS_Nick2]: Please refer “Low Temp
Family.docx™
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2.6.22.3.

2.6.2.2.4.

2.6.2.2.5.

2.6.2.2.6.

2.6.3.
2.6.31

2.6.3.2.
2.6.3.2.1.

2.6.32.1.1

deviates by not more than 5 % from the specified value for PMRy, or PMR,,
the vehicle should be considered as representative for this value.

At least one vehicle for each transmission type (e.g., manual, automatic)
installed in vehicles ofthe Type 6 family shall be selected for testing.

At least one four-wheel drive vehicle (4x4 vehicle) shall be selected for testing
if such vehicles are part ofthe Type 6 family.

For each internal combustion engine displacement of a vehicle within the
Type 6 family at least one representative vehicle shall be tested.

Notwithstanding the provisions in points 2.6.2.2.1. to 2.6.2.2.5., at least the
following number of vehicle emission types ofagiven Type 6 family shdl be
selected for testing:

Number of vehicle emission types (N) in | Minimum number of vehicle emission types
a Type6 family (NT) selected for Type 6 testing

1 1

from 2to 4 2

from5to 7 3

from 8 to 10 4

from 11 to 49 NT=3+01xNW

more than 49 NT =0.15xN™

WNT shall be rounded to the next higher integer number.

Settings

Dynamometer settings shall be determined according to paragraph 2.4. of this
annex.

Dynamometer operation

The requirements of paragraphs 2.6.3.2.1.1. to 2.6.3.2.1.3. inclusive apply to
the Type 6 test, all other auxiliary devices shall be switched off or deactivated
during dynamometer operation.

Thermal Comfort System setting

The vehicle's interior Thermal Comfort system must be operated by adjusting
the comfort setting as indicated in following paragraphs.

During the [entire] Type 6 test procedure, the vehicle cabin shall not be heated
by any external heating device.

2.6.3.2.1.1.1. Thetemperature control shall be set to 22 °C within 0-9 seconds after the stat

of thefirst applicable WLTC. For vehicles with athermal comfort system not
allowing the selection of 22 °C, maximum heat shall be set within 0-9 seconds
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after the start of the first applicable WLTC. This setting shall remain
unchanged for the whole test procedure.

2.6.3.2.1.1.2. The blower speed control system shall be set to the auto mode within 0-9
seconds after the start of the first applicable WLTC.

If no auto mode is available, the blower speed control system shall be set as
follows.

The fan speed control shall be set to the minimum setting, above the setting
where thefan is switched off, within 0-9 seconds after thestart of the test. After
the second 100 and before the second 105 of the test, fan speed shall be s& to
maximum setting. After the second 987 and before the second 992 of the test,
the fan speed shall be reduced to the minimum setting, not being the setting
where the fan is switched off.

2.6.3.2.1.1.3. Theairflow direction control shall be set to the auto mode within 0-9 seconds
after the start of the first applicable WLTC. Ifno auto mode is available, the
airflow direction control shall be set to the feet compartment and to the front
windscreen. If that setting is not available, the airflow direction control shall
be set to the front windscreen.

2.6.3.2.1.1.4. Theair recirculation control shall be set to the auto mode within 0-9 seconds
after the start of the first applicable WLTC. If no auto mode is available, it
shall be set to the recirculation off position.

2.6.3.2.1.1.5. Air Conditioning control button, if present, shall be pressed to set to ON
position within 0-9 seconds after the start of the first applicable WLTC.

2.6.3.2.1.1.6. Multiple-zone systems

For vehicles that have separate (left & right) driver and front passenger
controls, all temperature and blower controls shall be set as described in
paragraphs 2.6.3.2.1.1.1. and 2.6.3.2.1.1.2. of this annex. Rear Thermd
Comfort Systems, ifavailable, shall be set to off position.

2.6.3.2.1.1.7. Assessment of activation of Thermal comfort

The responsible authority shall verify that the thermal comfort system is
representative of serial production intentand operating as intended during the
test. The responsible authority may request the manufacturer to install a
measurement device for the duration of the test at a designated location to
record the warm-up profile as evidence for the verification.

2.6.3.2.1.2. Passing-beam (dipped-beam) headlamps shall be switched ON within 09
seconds after the start of the test. Ifthe vehicle is equipped with an automatic
activation system for dipped-beam headlamps without user selectable settings,
actions shall be taken to simulate driving in the hours of darkness (i.e
sufficient to activate at least the dipped beam headlamps). The lights shall
remain ON during the test.

2.6.3.2.1.3. If the vehicle is equipped with electrical system(s) to defrost (rear window
and/or windscreen), these systems shall be switched on within 0-9 seconds
after the start ofthe first test. [After the second 987 and before the second 992
of the test, the system shall be switched off.]

2.6.5.1. Vehicle preparation
2.6.5.1.1.  Fuel tank filling

The fuel tank(s) shall be filled with the specified test fuel. Ifthe existing fud
in the fuel tank(s) does not meet the specifications contained in
paragraph 2. . of this Annex-£, the existing fuel shall be drained prior to the
fuel fill. Thetest fuel shall be at a temperature of < 16 °C. The evaporative
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[2.6.5.1.3.

2.6.5.1.3.1

2.6.5.1.3.2.

2.6.5.1.33.

2.6.5.1.34.

2.6.5.2.
2.6.5.2.1.

2.6.53.

2.6.53.

2.6.5.3.

2.6.5.3.5.

2.6.54.

2.6.6.
2.6.6.1.

2.6.6.2.

emission control system shall neither be abnormally purged nor abnormaly
loaded.

Soak before preconditioning (precond-soak)

Before preconditioning, Pure ICE vehicles shall be kept in an area with
ambient conditions as specified in paragraph 2.6.1.2. of this annex for a
minimum of6 hours and a maximum of [36] hours before preconditioning.
This time shall be referred as tyrecond-soak

The thermal comfort preconditioning function, if available, shall not be
activated during this soak.

The soak shall be performed without using a cooling fan and with all body
parts positioned as intended under normal parking operation.

In case that the vehicle is exposed to atemperature higher than -4 °C
the transfer from the soak area to the test cell. it shall be undertaken as quickly
as possible, without any unjustified delay and for no longer than [20] minutes.]

Test cell

Temperature

The test vehicle shall be placed, [either by being driven or] pushed, on a
dynamometer and operated through the applicable WLTCs. [The vehicle ned
not be cold, and may be used to set the dynamometer load].

he dynamometer load

Pure ICE vehicles shall be preconditioned over one WLTC and in accordance
with paragraphs 2.6.5. t0 2.6.5.4. to this annex.

[The engine oil temperature and coolant temperature, ifany, shall be within +
2 °C ofthe set point of-7°C].

Therequirements ofparagraphs from 2.6.4.1t02.6.8.3.2.0f Annex 6 shall goply
to the Type 6. Paragraph 2.6.4.3. of Annex 6 shall not apply.

Soak before testing (test-soak)

After preconditioning and before testing, vehicles shall be kept in a soak area
with the ambient conditions described in paragraph 2.6.1.2. to this annex.

Commented [TS_Nick3]: We've never discussed DTI for Type
6. Since few interest on CO2/FE, 2.6.8.3.1.2. Tolerance (2) is
enough.
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2.6.64.

2.6.6.5.

2.6.6.6.

2.6.6.7.

2.6.10.

2.6.11.

2.7.

not be activated during this soak.

12 hours

In case that the vehicle is exposed to a temperature higher than -4 °C, the
transfer from the soak area to the test cell shall be undertaken as quickly &
possible, without any unjustified delay and for no longer than [20] minutes.

If a stabilized vehicle is moved through awarm area when transporting it to
the dynamometer for testing, the vehicle shall be restabilised by holding it &
an ambient temperature of -7 °C + 3°C for at least six times as long as the
vehicle was exposed to warmer temperatures.

forced cooling once the vehide
reaches the set point temperature, -7 °C + 2 °C, for coolant and oil, the vehide
shall be cold-soaked within the stabilized temperature,[ -7 °C +2 °C,] for
coolant and oil, for at least one hour before starting the emission test. During
this time, the ambient temperature shall be keptat -7 °C £ 3 °C.

The requirements of paragraphs from 2.8. to 2.14.3.7. of Annex 6 shall goply

to the Type 6 with the exceptions of paragraphs 2.8.1.

and of Annex 6 that shall be undertaken according to paragraphs 2.6.9.
and 2.6.11. respectively of this annex.

Thetest cell temperatureat thestart ofthetest shall be -7 °C + 3 °C. Theengine
oil temperature and coolant temperature, ifany, shall be within £ 2 °C ofthe
set point of -7 °C.
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Calculations

The calculations specified in paragraphs 1. to
. of Annex 7 shall apply for the purposes ofthis annex, without the calculation
application of the NOXx correction factor described in paragraph 1.3.3.

Commented [TS_Nick4]: Table A7/1 should be modified.
Step 3, 4b, 4c, 5, 6(CO2 declaration), 7, 8,9 and 10 can be skipped.



