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02 2 Wheeler Vehicles : BS VI

The Emission Standards for Bharat Stage-VI (BS VI) 

Applicability of Test Requirements for Type-Approval: BS VI

STAGE 
I & 

STAGE II***

PI= Positive Ignition CI= Compression Ignition

*** OBD STAGE II will be applicable from 1st April 2023

st th
for 2 wheeler vehicle models manufactured on 1 April 2020 as per GSR 889(E) dt.16  Sept 2016

01



Durability
 (Type V test )

(4)
CO  & Fuel2

 consumption 

On board
 diagnosis OBD

Smoke Opacity

 Yes

 Yes

 Yes

 No

 Yes

 Yes

 Yes

 No

 Yes

 Yes

 Yes

 No

 Yes

 Yes

 Yes

 No

 Yes

 Yes

 Yes

 No

 Yes
(gasoline only)

 Yes
(gasoline only)

 Yes
(gasoline only)

 Yes
(gasoline only)

  Yes
(B 7 Only)

 Yes  Yes

 Yes

(both fuels)

 Yes

(both fuels)

 Yes

(both fuels)

 Yes

(both fuels)

 Yes

(both fuels)

 Yes  Yes

 Yes
(gasoline only)

 Yes
(gasoline only)

 Yes
(gasoline only)

 Yes
(gasoline only)

  Yes
(B 7 Only)

 Yes  Yes

  Yes
(B 7 Only)

 No  No  No  No  Yes  No

(1)  Vehicles fuelled with bio diesel blends up to 7% shall be tested with reference diesel (B7) and vehicles fuelled with Bio diesel blends above 7% will be tested with respective blends.
(2) In case of PI engines, applicable only to vehicles with direct Injection engines.
(3)

 Vehicle models and variants having option for Bi-fuel operation and tted with limp-home gasoline tank of capacity not exceeding two litres on

   two wheelers shall be exempted from test in gasoline mode.
(4)

 CO  emission and fuel consumption shall be measured as per procedure laid down in AIS 137 and as amended time to time.2

  * When bi-fuel vehicle is combined with a ex fuel vehicle, both test requirements are applicable. Vehicle tested with E100 need not to be tested with E85.

03 2 Wheeler Vehicles : BS VI

Vehicles that fulll the following specications 
belong to class 1 : 
50 cm³ < engine capacity < 150 cm³ and Vmax < 50 km/h
or 
engine capacity < 150 cm³ and 50 km/h <Vmax< 100 km/h

Vehicles that fulll the following specications
belong to sub class 2-1:
Engine capacity < 150 cm³ and 100 km/h <Vmax< 115 km/h 
or
Engine capacity >150 cm³ and Vmax< 115 km/h

Vehicles that fulll the following 
specications belong to sub class 2 - 2 :
115 km/h < Vmax< 130 km/h

Vehicles that fulll the following
specications belong to sub class 3 - 1 : 

130 km/h < Vmax< 140 km/h

Vehicles that fulll the following 
specications belong to sub class 3 - 2 :

Vmax    > 140 km/h

Part 1 Reduced 
Speed Hot

Part 1 Reduced 
Speed Cold followed by

Part 2 Reduced 
Speed Hot

Part 1 Cold followed by 

Part 2 Hot

Part 1 Cold followed by

Part 2 Hot followed by

Part 3 Reduced Speed

Part 1 Cold followed by

Part 2 Hot followed by

Part 3

W1:50%

W2:50%

W1:50%

W2:50%

W1:50%

W2:50%

W1: 25 %

W2: 50%

W3: 25%

W1: 25 %

W2: 50%

W3: 25%

Class 1

Sub Class 

2-1

Sub Class 

2.2

Sub Class 

3-1

Sub Class 

3-2

Denition of class                                                WMTC Cycles         
Weighting
 Factors 

Classication of Vehicles and Weighting Factor 

Part 1 Reduced 
Speed Cold followed by

04 2 Wheeler Vehicles : BS VI



OBD Functions and Associate

05 2 Wheeler Vehicles : BS VI

06 2 Wheeler Vehicles : BS VI

Circuit continuity for all emission related 
power train component (if equipped)

Distance travelled since MIL 
(Malfunction indicator lamp) ON

Electrical disconnection of Electronic evaporative
purge control device (if equipped and if active)

Catalytic converter monitoring

EGR system monitoring

Misre detection

Oxygen sensor deterioration

Monitoring Items OBD Stage I (BS VI) OBD Stage II (BS VI)
st1  April, 2020

st1  April, 2023

X

X
X

Vehicle Class

On-board (OBD) diagnostics emission thresholds for BSVI
stApplicable from 1  April, 2023

CO 
mg/km    

NMHC 
mg/km   

NOx 
mg/km   

PM 
mg/km

(1)
1900          250           300           50

(1)
1900          250           300           50

(1)
1900          250           300           50

1 & 2 - 1

2 - 2

3 - 1 & 3 - 2 

Vehicle Class

1900          320           540            50All

OBD Stage II /Diesel

OBD Stage II/Gasoline

CO 
mg/km    

NMHC 
mg/km   

NOx 
mg/km   

PM 
mg/km

5 minutes Max

1 Hour Max

7 minutes Max

Start

Steam clean of vehicles (if necessary)

Vehicle Preconditioning with WMTC parts as applicable

Soak

Fuel drain & fuel tank Fill

Diurnal test in 1 hour

Hot soak in chamber 1 hour

End

Dynamometer test as per
WMTC parts as applicable 

Ambient temperature 293.2 - 303.2 K (20-30 °C)

50 % +/- 2% of nominal tank capacity. 
Fuel Temperature 283.2 to 287.2 (10 to 14 °C)

*Starting Tf =288.7K (15.5°C); *Starting Tv = 294.2K(21 °C));
linear heat built of 13.3K+/- 0.5 K(Non-exposed type fuel tank)
or 20+/-0.5K (Exposed type fuel tank) over period of 
60+/-2 mins.

Starting temperature inside shed is 
Minimum 293.2K (20°C), Maximum 303.2 (30°C)

Test results (grams) = Diurnal results (mg) 
+ Hot Soak results (mg)

2W Type IV Test: Evaporative Emission Determination SHED Test ( BS - VI ) 

Soak Duration Table

* For exposed type and non-exposed type fuel storage tanks:
Tf = required temperature of fuel (K) 
Tv = required temperature of vapour (K)

Engine 
Capacity

 
   169cm³

 
170 cm³ 

< engine capacity 
   279 cm³

 
>279 cm³ 

Minimun
 (hours)

 
6

8

Maximum 
(hours)

 36

36

12 36

(1) In case of P.I engines, applicable to vehicles 
with direct injection engines. 

 (Hot soak loss test -1 hr + Diurnal  loss test -1 hr) Limit: 1500 mg/test

The On-Board Diagnostic (OBD) systems for emission control 



07 2 Wheeler Vehicles : BS VI

08 2 Wheeler Vehicles : BS VI

WMTC Test Cycles

WMTC Part 1 & Part 1 Reduced Speed Cycles

Part 1
Reduced

Part 1

Vmax
Part1 = 60 km/h
Part1 R = 50 km/h
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Part 2 = 94.9 km/h
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WMTC Part 2 & Part 2 Reduced Speed Cycles
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Part 2
Reduced

Part 2

20

Vmax
Part 3 = 125.3 km/h
Part 3 R = 111.3 km/h

WMTC Part 3 & Part 3 Reduced Speed Cycles
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Part 3
Reduced

Part 3
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Cold Start with 40 Sec Idling

4 warm cycles (108 sec each ) (only for SI Engine)

6 sample cycles (108 sec each)

Total Test Time:            648   sec
Total Test Distance: 3.948 km
Max speed: 42 kmph

Driving Cycle Type I Test : 6 Cycles (IDC) Sampling
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10 2 Wheeler Vehicles : BS IV

Type I Test :- Spark Ignition (WMTC), Compression Ignition (IDC)           

Type II Test :- Idle & High Idle CO & HC

Type III Test :- Crankcase ventilation from gasoline vehicle is not permitted.

Determination of evaporative emission (Gasoline Vehicles) (Hot soak loss test -1 hr + Diurnal  loss test -1 hr) Limit: 1.5 g/test

IUPR for BS VI Vehicles manufactured on or after 1st April 2023 shall be greater than or equal to 0.1 for all monitors Mm   

IUPR = Numerator/Denominator (Indicates how often specic monitor is operating relative to vehicle operation)M 

Numerator = Numerator measures number of times a monitoring function has run and a malfunction could have been detected 

Denominator = Denominator measures the number of driving events taking in to account special condition

Test TypeTest Type Engine Type
Other 

measurement 
points on 

the curve (%)

 ±2

Rated net
power (%)

 ±4All

Tolerance 
for engine 
speed (%)

±2  
Type

 Approval 

Engine Type
Acceptable 
Tolerance 

Max. Power & 
Max. Torque (%)

Other 
measurement 

points on 
the curve (%)

 ±5 (±10)*

 ±2 (±5)*> 11kW (>1kW)*

< < 11kW(  1kW)*

Tolerance 
for engine 
speed (%)

±1.5(±3)*

±1.5(±3)*

__

__

For SI Engines For CI Engines

Note: The engine power shall be measured on engine dynamometer and measured power shall conform to the power specied and tested as per procedure 
prescribed in AIS 137 and as amended time to time.
* for Moped Vehicles

Engine Net Power Measurement Tolerance 

Conformity of production (COP) : at  least 50 % of vehicle models produced from particular plant  shall be selected randomly from dealer's location or warehouse.

Applicability of Tests:

Type I Test: 

Mass emission: Spark Ignition (WMTC)

Compression Ignition(IDC)

Type II Test: 

Spark Ignition – Idle & high idle CO & HC 

Compression Ignition: Free acceleration smoke

Type III Test: 

Crankcase emission to atmosphere from gasoline vehicle is not permitted

Breather pipe to be connected to intake system

Mass emission standards (BS IV) shall come in to force for two wheeler manufactured on and 
st stafter 1  April 2016 for new type of vehicle models and from 1  April, 2017 for existing type of vehicle models based on WMTC

Class

Class  1 and Sub-Class 2-1

Sub Class  2-2

Sub Class  3-1 and Sub Class 3-2

1.403

1.970

1.970

0.39

0.34

0.20

0.79

0.67

0.40

0.59

0.47

0.20

CO NOx If the evaporative emission 

complies with 2 g/test

If the evaporative emission 

complies with 6 g/test

TA =  COP norms (g/km)

HC + NOx

Type IV Test:

Determination of evaporative emission (Petrol Vehicles)

(Hot soak loss test – 1 hr. + Diurnal loss test – 1 hr.)  Limit: 2 g/test or 6g/test

Type V Test: 

Durability of anti-pollution devices

Mass emission standards (BS IV) for 2 wheelers with SI engines 

( Vehicle with cc <=50 and  Vmax  <=  50 kmph )

CO 0.75

0.75

TA =  COP norms (g/km) Deterioration factor (D.F)

1.2

1.2

Note: Requirements of durability have been built in to mass emission standards specied above.

Mass Emission Standards (BS IV) for 2 Wheelers Gasoline Vehicles

2 wheeled vehicles tted with diesel engines-

The mass emission standards shall be same as those applicable for diesel 

3 wheelers.

Mass emission standards (BS IV) for 2 wheelers with SI engines  ( Vehicle with cc   50 and  Vmax      50 kmph )<<

The Vehicle presented for Type Approval shall have been run at least  1000 km before the test

Type
 Approval

Notes:
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Classication of Vehicles and Weighting Factors
 for nal emission result of 2 wheeler  gasoline vehicle GSR 431 (E) dated 4 July 2014

 

W2: 50 %

W1: 25 %

W2: 50 %

W3: 25 %

W1: 25 %

W2: 50 %

W3: 25 %

Vehicles that fulll the following specications belongs to class 1:
50 cc < Engine capacity < 150 cc and  Vmax     50km/h
or Engine capacity <150 cc and 50 km/h < Vmax < 100 km/h

Sub-Class 
2.1

Sub-Class 
2.2

Sub-Class 
3.2

Sub-Class 
3.1

Vehicles that fulll the following specication belong to class 2.1:
Engine capacity <150 cc and 100 km/h     Vmax   115 km/h
or  Engine capacity    150 cc and Vmax <115 km/h

Vehicles that fulll the following specication belong to class 2.2:
115 km/h    Vmax<130km/h

Vehicles that fulll the following specication belong to class 3.1:
130km/h   Vmax<140 km/h

Vehicles that fulll the following specication belong to class 3.2:
Vmax   140 km/h

5 minutes Max

1 Hour Max

7 minutes Max

Start

Steam clean of vehicles (if necessary)

Vehicle preconditioning with WMTC parts as applicable

Soak

Fuel drain & fuel tank ll

Diurnal test in 1 hour

Hot soak in chamber 1 hour

End

Dynamometer test as per
WMTC parts as applicable 

Ambient temperature 293.2 - 303.2 K (20-30 °C)

50 % +/- 2% of nominal tank capacity. 
Fuel Temperature 283.2 to 287.2 (10 to 14 °C)

Starting temperature inside shed is 
Minimum 293.2K (20°C), Maximum 303.2 (30°C)

Test results (grams) = Diurnal results (grams) + Hot Soak results (grams)

2W Type IV Test: Evaporative Emission Determination SHED Test ( BS - IV ) 

* For exposed type and non-exposed type fuel storage tanks:
Tf = required temperature of fuel (K) 
Tv = required temperature of vapour (K)

Soak Duration Table

Engine 
Capacity

 
   169cm³

 
170 cm³ 

< engine capacity 
   279 cm³

 
>279 cm³ 

Minimun
 (hours)

 
6

8

Maximum 
(hours)

 36

36

12 36

Part 1 Cold followed by
Part 2 Hot followed by
Part 3

(Hot soak loss test – 1 hr. + Diurnal loss test – 1 hr.)  Limit: 2 g/test or 6g/test

12 2 Wheeler Vehicles : BS IV

*Starting Tf =288.7K (15.5°C); *Starting Tv = 294.2K(21 °C));
linear heat built of 13.3K+/- 0.5 K(Non-exposed type fuel tank)
or 20+/-0.5K (Exposed type fuel tank) over period of 60+/-2 mins.
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14 2 Wheeler Vehicles : BS III, II, I

Engine category CO

2W (Gasoline engines) 1.20 1.20 -

Deterioration Factors (BS III) 

HC+NOx PM

BS - III  Type I Limits

  Scope : 2W (Gasoline)

Type I Test : 
Exhaust emissions (IDC)  

Type II Test : 
Spark Ignition -  Idle CO - HC
 
 

The durability of Anti Pollution Device is 
determined either by an actual durability run 
over 30 000 km or by application of a xed 
deterioration factor 

 Emission Standards for 2 Wheeler Vehicles

Type III Test :

Effective Date Category

Gasoline 1.10.2010 2W 1.00 1.00 -

CO
g/km

HC + NOx
g/km

PM
g/km

Emission Standard History for 
2 Wheeler Vehicles

2 Wheelers

12- 30

4.50

2.00

1.50

8 - 12

-

-

-

-

3.60

2.00

1.50

1991 Norms

1996 Norms

BS - I Norms (2000)

BS - II Norms (2005)

HC+NOx
 (g/km)

HC 
(g/km)

CO 
(g/km)

W2: 50 %

W1: 25 %

W2: 50 %

W3: 25 %

W1: 25 %

W2: 50 %

W3: 25 %

Engine capacity above 50cc but less than 150cc and vehicle maximum speed 
equal to or less than 50 km/h  OR Engine capacity less than 150cc and vehicle 
maximum speed more than 50km/h but less than 100 km/h.

Sub Class 
2.1

Sub Class 
2.2

Sub Class 
3.1

Sub Class 
3.2

Alternate Mass Emission Standards (BS III) for two wheeler gasoline vehicles, 
with engine capacity exceeding >50 cc and maximum design speed >50kmph 

based on WMTC GSR 515(E) dated 29 June  2012

Sub Class 3.1

WMTC Test Limits and Test Cycles For 
2 Wheeler Gasoline Vehicles

,
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16 2 Wheeler Vehicles : BS III, II, I

WMTC Test Cycles

WMTC Part 1 & Part 1 Reduced Speed Cycles

Part 1
Reduced

Part 1

Vmax
Part1 = 60 km/h
Part1 R = 50 km/h
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Part 2 = 94.9 km/h
Part 2 R = 82.5 km/h

WMTC Part 2 & Part 2 Reduced Speed Cycles
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Part 2
Reduced
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Vmax
Part 3 = 125.3 km/h
Part 3 R = 111.3 km/h

WMTC Part 3 & Part 3 Reduced Speed Cycles

0                 100               200               300                   400               500              600             
Time, sec

Part 3
Reduced

Part 3

S
pe

ed
, k

m
 / 

h

20

0

40

100

80

60

140

120

Cold Start with 40 Sec Idling

4 warm cycles (108 sec each ) (only for SI Engine)

6 sample cycles (108 sec each)

Total Test Time:            648   sec
Total Test Distance: 3.948 km
Max speed: 42 kmph

Driving Cycle Type I Test : 6 Cycles (IDC) Sampling
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183 Wheeler Vehicles : BS VI

3 Wheelers Vehicles tted with PI Engines

Test Cycle (Cold Start
 at T=0 sec)

HC+NOx
 mg/km

NOx
 mg/km

EVAP 
mg/test

 
OBD

 
 Durability mileage 

(km) Type V

435

1.2 

IDC  
AIS137

130

1.2

 1500

_

Stage I& 
Stage II*

_

35000

_

440

1.20

Limit

D.F.

Test Cycle (Cold Start
 at T=0 sec)

HC+NOx
 mg/km

NOx
 mg/km

PM
 

OBD

 
 Durability mileage 

(km) Type V

200

1.0

IDC  
AIS137

160

1.00

 25

1.20

Stage I& 
Stage II*

_

35000

_

220

1.10

Limit

D.F.

CO
 mg/km

3 Wheelers Vehicle with CI engines 

The Emission Standards Bharat Stage VI (BS VI) 
st th(3 wheelers vehicle models manufactured on or after 1  April 2020 as per GSR 889(E) dt. 16 Sept 2016.)

Gaseous pollutant
(Type I test ) 

(2) Type I test 
Particulate mass 

Idle emission 
(Type II test) 

 Crankcase emission
(Type III test)  

Evaporative emission
(Type IV test ) 

Durability
(Type V test ) 

(4)CO  & Fuel 2

consumption

 OBD
 

Smoke Opacity

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

Gasoline
(E5)    

LPG  
CNG/Bio
methane/

Bio-Gas/LNG    

H  2     
HCNG 

(Hydrogen + 
CNG)   

Gasoline 
(E5)

Gasoline 
(E5)

Gasoline 
(E5)

Diesel 
(B7)

Diesel 
(B7)

Diesel + 
CNG

Mono-fuel

Vehicle with PI engines including hybrids Vehicles with CI engines 
including hybrids

LPG    CNG/Bio 
methane    

Ethanol 
(E85)  

Biodiesel 
up to  100%

(1)

Mono-fuel

Yes

No

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

No

Yes

No

Yes

Yes

Yes
(gasoline only)

Yes
(gasoline only)

No

Yes

Yes
(gasoline only)

Yes
(gasoline only)

No

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels) No

Yes
(both fuels)

Yes
(gasoline only)

Yes
(gasoline only)

Yes
(gasoline only)

Yes
(gasoline only)

Yes
(gasoline only)

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels)

Yes
(both fuels)

Yes
(B7 only)

Yes
(B7 only)

Yes
(B7 only)

No

NoYes

Yes

Yes

No

No

No

Yes

Yes

Yes

Yes

No

Yes

Yes

Yes

Yes

No

Yes

Yes

No

No

(3)
Bi-fuel Flex-fuel Flex-fuel Dual Fuel 

 
Vehicles fuelled with bio diesel blends up to 
7% shall be tested with reference diesel (B7) and
vehicles fuelled with Bio diesel blends above 7%
will be tested with respective blends.  
 In case of PI engines, applicable only to 
vehicles with direct Injection engines. 

Vehicle models and variants having option for 
Bi-fuel operation and tted with limp-home gasoline
tank of capacity not exceeding 3 litres on 3
wheelers shall be exempted from test 
in gasoline mode.  

* When bi-fuel vehicle is combined with a ex fuel 
vehicle,both test requirements are applicable. 
Vehicle tested with E100 need not to be tested 
with E85.

(1)

(2)

(3)

(4)

Yes
(gasoline only)

Yes
(gasoline only)

Yes
(gasoline only)

Yes Yes

CO
mg/km

_

st* OBD Stage II will be applicable from 1  April 2023

st* OBD Stage II will be applicable from 1  April 2023
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On-board (OBD) diagnostics emission thresholds 
stfor BSVI Applicable from 1  April, 2023

Vehicle               OBD Stage II Gasoline

Gasoline                        

Diesel           CO mg/km           NOx mg/km

CO mg/km           NOx mg/km

440                       300

880                     425

OBD Stage II Diesel Vehicles

The On-Board Diagnostic (OBD) systems for emission control shall be as specied in the following Table:

                                                        OBD Functions and Associate

Circuit continuity for all emission related power train component (if equipped)

Distance travelled since MIL (Malfunction Indicator Lamp) ON

Electrical disconnection of Electronic evaporative purge control device 

(if equipped and if active)

Catalytic converter monitoring

EGR system monitoring

Misre detection

Oxygen sensor deterioration

Monitoring Items
OBD Stage I (BS VI)

st
1  April, 2020

OBD Stage II (BS VI)
st

1  April, 2023

X

X

X

5 minutes Max

1 Hour Max

7 minutes Max

Start

Steam Clean of vehicles (if necessary)

Vehicle Preconditioning with IDC

Soak

Fuel drain & fuel tank ll

Diurnal test in 1 Hour

Hot Soak in Chamber 1 hour

End

Dynamometer test as per IDC

Ambient temperature 293.2 - 303.2 K (20-30 °C)

50 % +/- 2% of nominal tank capacity. 
Fuel Temperature 283.2 to 287.2 (10 to 14 °C)

*Starting Tf =288.7K (15.5°C); *Starting Tv = 294.2K(21 °C));

Starting temperature inside shed is 
Minimum 293.2K (20°C), Maximum 303.2 (30°C)

Test results (mg) = Diurnal results (mg)
+ Hot Soak results (mg)

Note : Tailpipe emission may be measured during 
dynamometer test, but these are not used for certication

* For exposed type and non-exposed type fuel storage tanks:

Tf = required temperature of fuel (K)

Tv = required temperature of vapour (K)

(6 -36 hours)

X

(Hot Soak Loss test -1 hr +Diurnal loss test – 1hr) Limit: 1500 mg/test

3W Type IV Test: Evaporative Emission Determination Shed Test (BS-VI) 

3 Wheeler Vehicles : BS VI

linear heat built of 13.3K+/- 0.5 K(Non-exposed type fuel tank)
or 20+/-0.5K (Exposed type fuel tank) over period of 60+/-2 mins.
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223 Wheeler Vehicles : BS VI

Cold Start with 40 Sec Idling

6 sample cycles (108 sec each)

Total Test Time:            648   sec

Total Test Distance: 3.948 km

Max speed: 42 kmph

Driving Cycle Type I Test : 6 Cycles (IDC) Sampling
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Indian Driving Cycle for 3W 

km
p

h

Type I Test : Mass emission Test Cycle : (IDC)

Type II Test : Spark Ignition – idling CO & HC, Compression Ignition – Free Acceleration smoke

Type III Test : Crankcase  emission from gasoline vehicle is not permitted

Type IV Test: Determination of evaporative emission (gasoline vehicles)

Test TypeTest Type Engine Type
Rated net
power (%)

Other 
measurement 

points on 
the curve (%)

 ±2  ±4All

Tolerance 
for engine 
speed (%)

±2
Type

 Approval 

Engine Type
Acceptable 
Tolerance 

Max. Power & 
Max. Torque (%)

Other 
measurement 

points on 
the curve (%)

 ±5

 ±2

< 11kW

> 11kW

Tolerance 
for engine 
speed (%)

±1.5

±1.5  

__

__

For SI Engines For CI Engines

Note: The engine power shall be measured on engine dynamometer and the measured power shall conrm to the power specied and tested as per procedure prescribed in AIS 137 
and as amended time to time

Engine Net Power Measurement Tolerance 

(Hot Soak Loss Test -1 hr +Diurnal loss Test – 1hr) Limit: 1.5 g/test
The Vehicle presented for type Approval shall have been run for 1000 km before test

Type

 Approval

Notes :
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24

Type I Test : 
Mass emission (IDC)

Type II Test : 
Spark Ignition – Idling CO & HC
Compression Ignition – Free acceleration smoke

Type III Test : 
Crankcase emission from gasoline vehicle is not permitted
Breather pipe to be connected to intake system

Type IV Test :
Determination of evaporative emission (Petrol Vehicles)
(Hot soak loss test – 1 hr. + Diurnal loss test – 1 hr.) Limit: 2 g/test or 6g/test

Type V Test : 
Durability of anti-Pollution devices

Mass Emission Test Standard (BS IV) for 3 Wheelers

           as per GSR 487 (E) dated 12 June 2015 

Mass emission standards (BS IV) shall come in to force for Three wheeler manufactured on and 
st stafter 1  April 2016 for new type of vehicle models and from 1  April, 2017 for existing type of vehicle models 

0.940

1.2

0.940

1.2

0.740

1.2

CO If the evaporative emission 
complies with 2.0 g/test

If the evaporative emission 
complies with 6.0 g/test

TA =  COP norms (g/km)

D.F ( Deterioration factor )

CO

0.380

1.1

TA =  COP norms (g/km)

Deterioration factor (D.F)

0.380

1.0

PM

0.0425

1.2

Three wheelers tted with Compression Ignition engines:

CO

0.940

1.2

TA =  COP norms (g/km)

Deterioration factor (D.F)

0.940

1.2

Three wheelers tted with Compressed Natural Gas 
(CNG) or Liqueed Petroleum Gas (LPG) engines:

Three wheelers tted with gasoline engines:

Applicability of Tests :

5 minutes Max

1 Hour Max

7 minutes Max

Start

Steam clean of vehicles (if necessary)

Vehicle preconditioning with IDC

Soak

Fuel Drain & Fuel Tank Fill

Diurnal test in 1 Hour

Hot soak in chamber 1 hour

End

Dynamometer test as per IDC

Ambient temperature 293.2 - 303.2 K (20-30 °C)

50 % +/- 2% of nominal tank capacity. 
Fuel Temperature 283.2 to 287.2 (10 to 14 °C)

*Starting Tf =288.7K (15.5°C); *Starting Tv = 294.2K(21 °C));

Starting temperature inside shed is 
Minimum 293.2K (20°C), Maximum 303.2 (30°C)

Test results (grams) = diurnal results (grams) 
+ Hot Soak results (grams)

Note : Tailpipe emission may be measured during 
dynamometer test, but these are not used for certication

* For exposed type and non-exposed type fuel storage tanks:

Tf = required temperature of fuel (K)

Tv = required temperature of vapour (K)

3W Type IV Test : Evaporative Emission Determination Shed Test (BS-IV) 

(6 -36 hours)

3 Wheeler Vehicles : BS IV

(Hot soak loss test – 1 hr. + Diurnal loss test – 1 hr.) Limit: 2 g/test or 6g/test

linear heat built of 13.3K+/- 0.5 K(Non-exposed type fuel tank)
or 20+/-0.5K (Exposed type fuel tank) over period of 60+/-2 mins.



253 Wheeler Vehicles : BS III

  Scope : 3W (Gasoline & Diesel)

Type I Test : 

Exhaust emissions (IDC)  

Type II Test : 

Spark Ignition -  Idle CO - HC

Compression Ignition (3W only) - Free acceleration Smoke 

The durability of Anti Pollution Device is determined 

either by an actual durability run over 30 000 km 

or by application of a fixed deterioration factor 

Type III Test :

Deterioration Factors 

BS - III  Type I Limits

Gasoline

Engine category 

3W (Gasoline/ Gaseous fueled engines) 

3W (Diesel engines) 

Diesel

Effective Date

1.10.2010

Category

3W

3W

1.20

1.10

1.25

0.50

CO
g/km

HC + NOx
g/km

1.20

1.00

1.25

0.50

1.20

0.05

PM
g/km

-

-

Emission Standard History 3 Wheeler Vehicles

Three - Wheelers 
(Diesel) 

-

5.40

0.97

0.85

1991 Norms

1996 Norms

BS - I Norms (2000)

BS - II (2005) 

12 - 30

6.75

2.72

1.00

8-12

-

-

-

-

-

0.14

0.10

Three - Wheelers 
(Gasoline) 

-

5.40

2.00

2.00  

1991 Norms

1996 Norms

BS - I Norms (2000)

BS - II (2005) 

12 - 30

6.75

4.00

2.25

8-12

-

-

-

HC+NOx 
(g/km)

HC 
(g/km)

CO 
(g/km)

HC+NOx
(g/km)

HC 
(g/km)

CO 
(g/km)

PM 
(g/km)

Cold Start with 40 Sec Idling

4 warm cycles (108 sec each ) (only for SI Engine)

6 sample cycles (108 sec each)

Total Test Time:            648   sec
Total Test Distance: 3.948 km
Max speed: 42 kmph

Driving Cycle Type I Test : 6 cycles (IDC) sampling

0

10

20

30

40

50

0 20 40 60 80 100 120

Indian Driving Cycle for 3W 

km
p
h

3 Wheeler Vehicles : BS II, I 26

CO
g/km

HC + NOx
g/km

PM
g/km



27Quadricycles : BS IV 

28Quadricycles : BS IV

Quadricycles (L7) tted with Gasoline or Compressed Natural Gas (CNG) or Liqueed Petroleum Gas (LPG) engines.

OBD

OBD

 

 

EVAP (g/test)

PM

TA=COP norms

TA=COP norms

2.0

1.0

1.2 

1.2 

Stage I

Stage I

0.55

0.10

1.2

1.2 1.1

0.25

0.55

NOx(g/km)

(g/km)

Nox

HC(g/km)

HC

CO(g/km)

CO

_

<=2.0

0.08

_

_

1.3

1.3

Limit

Limit

D.F.

D.F.

Fitted with CI Engine

The Emission Standards Bharat Stage IV (BS IV) 
st

(As per G.S.R. 518(E) dated 01 Jun 2018)

Oxygen (O ) sensor2

Secondary Air System, if provided

Electronic fuel injection system

Coolant temperature

EGR, (Exhaust Gas Recirculation), if provided

Circuit continuity for all emission related power train components

Emission Control system / components (Comprehensive Components)

Distance travelled since MIL (Malfunction Indicator Lamp) ON

All Positive ignition 

vehicles

Monitoring Items All Compression ignition 

vehicles

OBD - Stage I

-

-

-

-

-

Notes:

 (i) Type I test: Mass emission Test cycle on Chassis dynamometer 

      : Modied ECE R40

 (ii) (a) Reference mass : kerb weight + 150 kg;

  (b) Number of test cycles:  Six (6), with weightage factors rst 

            cycle: 30%; remaining: 70%; 

  (c) Modied ECE R40 cycle with maximum speed of 43km/hr. 

 (iii) Type II Test: Spark Ignition –idling CO & HC & high idle CO& λ, 

        Compression Ignition: Free Acceleration Smoke

 (iv) Type III Test : Crankcase emission from gasoline 

        vehicle not permitted

 (v) Type IV Test:  Determination of evaporative emission (gasoline 

        Vehicle) (Hot Soak Loss Test 1 Hr + Diurnal loss test 1 hr): Limit 

   2.0 g/test



29M & N Category Vehicle with GVW< 3.5 tons : BS VI

The Emission Standards for Bharat Stage VI (BS-VI)
 for category M and N vehicles having Gross Vehicle Weight not exceeding 3500kg, 

manufactured on or after 1 April 2020 for all models, as per GSR 889 dt. 16 Sept 2016.

PI = Positive Ignition, CI = Compression Ignition
(1)   For positive ignition, particulate mass and number of particles limit shall apply only to vehicles with direct injection engines.

12(2)   Until three years after date of implementation for new type approvals and new vehicles, particle number emission limit of 6.0 X 10  /km shall 
       apply to BS VI gasoline direct injection vehicles upon choice of the manufacturer.

Number of
Particles (PN)

Reference Mass
(RM) (kg)

Mass of Carbon
Monoxide (CO)

Mass of Total
Hydrocarbons

(THC)

Mass of 
Non-Methane
Hydrocarbons

(NMHC)

Mass of
Oxides of

Nitrogen (NOx)

Mass of
Particulate
Matter (PM)

L1
(mg/km)

L2 
(mg/km)

L3
 (mg/km)

L4 
(mg/km)

L2 + L3
(mg/km)

L5
(mg/km)

L6
(numbers/km)

Category

M (M1 &
 M2)

N1

N2

Class PI           CI  (1) PI      (1) (2)PI       CI  CI  

All                  1000    500          100      __                            68      60      80                170                4.5       4.5         
6.0X

1110
6.0X

1110

I                    1000    500          100   __                            

90       

60      80                170                4.5       4.5         
6.0X

11
10

6.0X
1110

II                    1810    630          130      __                            

108      

75 105            195                4.5       4.5         
6.0X

1110
6.0X

1110

III                    2270    740         __                       

108       

82      125              215              4.5       4.5         
6.0X

1110
6.0X

1110

RM < 1305

1305<RM
< 1760

1760<RM

All     __ 2270    740 160      __   82      125             

68      

215              4.5       4.5         
6.0X

11
10

6.0X
11

10

__                            

__                            

__                            

__                       

__   

__                            

__                            

__                            

__                       

__   

PI           CI  PI           CI  PI           CI  PI           CI  

__

160      

Particle Number 
 (PN)CO THC NMHC

 
HC + NOx

Particulate
Matter (PM)

Assigned Deterioration Factor
Engine Category

Positive Ignition

Compression Ignition

1.5

1.5

1.3

__

1.3

__

1.6

1.1

1.0

1.0

1.0

1.0

__

1.1

Note: Alternatively the vehicle manufacturer may opt for vehicle ageing test of 1,60,000 km or bench ageing durability test

Deterioration Factor shall be as given below: BS VI

30M & N Category Vehicle with GVW< 3.5 tons : BS VI



31M & N Category Vehicle with GVW< 3.5 tons : BS VI

Reference Mass
(RM) (kg)

Mass of Carbon
Monoxide (CO)

Mass of 
Non-Methane
Hydrocarbons

(NMHC)

Mass of
Oxides of

Nitrogen (NOx)

Mass of
Particulate
Matter (PM)

(mg/km)  (mg/km) (mg/km) (mg/km)

Category

M (M1 &
 M2)

N1

N2

Class PI           
(1)

PI       CI  

-                     All                  1900  1750          170  150      

I                    1900 1750           

225  

150

II                    3400  2200       

270 

190

III                    4300 2500 

270

210

RM < 1305

1305<RM
<1760

1760 < RM

All     __ 4300 2500 210

170  

290

290

320

350

350

180      

180

220

280

280

25

25

25

30

30

25

25

25

30

30

On-Board Diagnostic (BS VI - OBD-I) Threshold : BS VI

stOBD Threshold for BS VI Vehicles Manufactured on or after 1  April 2020 :

(1) 
For positive ignition, particulate mass limits apply only to vehicles with direct injection engines

 

Reference Mass
(RM) (kg)

Mass of Carbon
Monoxide (CO)

Mass of 
Non-Methane
Hydrocarbons

(NMHC)

Mass of
Oxides of

Nitrogen ( )NOx

Mass of
Particulate
Matter (PM)

(mg/km)  (mg/km) (mg/km) (mg/km)

Category

M (M1 &
 M2)

N1

N2

Class PI           CI  
(1)

PI       CI  

-                     All                  1900  1750          170  90     

I                    1900 1750           

225  

90

II                    3400  2200       

270 

110

III                    4300 2500 

270

120

RM < 1305

1305<RM
<1760

1760 < RM

All     __ 4300 2500 120

170  

290

PI           CI  PI           CI  

290

320

350

350

140      

140

180

220

220

12

12

12

12

12

On-Board Diagnostic ( BS VI- OBD- II ) Threshold : BS VI

stOBD Threshold for BS VI Vehicles Manufactured on or after 1  April 2023 :

(1)
For positive ignition, particulate mass limits apply only to vehicles with direct injection engines

 

12

12

12

12

12

32M & N Category Vehicle with GVW< 3.5 tons : BS VI

CI  PI           CI  PI           CI  



Application of Test Requirements for Type-Approval – BS VI

Vehicles with CI engines 
including hybrids

33M & N Category Vehicle with GVW< 3.5 tons : BS VI

(1)  When a bi-fuel vehicle has ex fuel  option, both test requirements are applicable. Vehicle tested with E100 need not to be tested for E85.
(2)  Only NOx emissions shall be determined when the vehicle is running on Hydrogen.
(3)  Reference Fuel is 'Hydrogen for Internal Combustion Engine' as Specied in page 83
(4)  For Positive ignition, particulate mass and number limits for vehicles with positive ignition engines including hybrids shall apply only to vehicles with direct injection engines.
(5)  Vehicle fuelled with Bio diesel blends up to 7% will be tested with reference diesel (B7) & vehicles fuelled with Bio diesel blends above 7% will be tested with respective blends.
(6)  CO  emission and fuel consumption shall be measured as per procedure laid down in AIS 137 and as amended time to time.2

Yes
(gasoline only)

34M & N Category Vehicle with GVW< 3.5 tons : BS VI

continued....

H CNG2

(Hydrogen
+CNG)



36M & N Category Vehicle with GVW< 3.5 tons : BS VI

35M & N Category Vehicle with GVW< 3.5 tons : BS VI

Type 1: Part 1

o T = 293 K ± 2K (20 ± 2 C)) for at least 6 hours

oTmin = 296 K(23 C) Hot Soak Test  
o

Tmax = 304 K(31 C) HC measurement 
60 min ± 0.5min

oFuel temperature:283K to 287K (10-14 C))
o40% ±2% of nominal tank capacity Ambient temperature :293K to 303K (20-30 C)

Butane /Nitrogen mixture loading at 40 g butane/hr to breakthrough of canister

oFuel temperature: 291K ± 8K (18 ± 8 C)) 40% ± 2% of nominal tank capacity 
oAmbient temperature 293K - 303K (20-30 C)

o1 X Part 1 + 2 X Part 2 of Type I test cycle T = 293 K to 303 K (20-30 C)   start 

o  Ambient temperature: 293K  to  303 K (20-30 C) Oil and coolant  temperatures must 
oreach soak area temperature within ±3 K (±3 C)

oType 1 test cycle T = 293 K to 303 K (20-30 C)     start 

o o1 Diurnal temperature prole with  Tstart= 293 K (20 C)) and Tmax = 308 K (35 C))
begins within 10 min after closing of the SHED together with initial HC - measurement.
Final diurnal test HC measurement after 24hrs  ± 6 min

Soak

Hot Soak Test

Diurnal Test

Vehicle placed into SHED within 7 min. after end of conditioning 
drive and 2 min. after Engine off 

Vehicle moved to soak area with engine “off”

Vehicle placed in SHED

Dynamometer test (2nd conditioning drive)
Max 2 min.

6-36 h

Start

Canister aged on vehicle (min 3000km) 
or by articial procedure before test

Fuel drain & rell with 
reference fuel

Repeated heat build to
canister breakthrough

(gasoline)

Butane loading to canister breakthrough

Fuel Drain & Refill

Preconditioning drive

Dynamometer test (1st conditioning drive)

Soak

End

Vehicle placed on chassis dynamometer

Vehicle placed in soak area within 5 min

Vehicle placed in SHED within 1 h

Max 1 h

12-36 h

Type VI Test : Evaporative Emission Test

DRIVING CYCLES
Type I Test 



Type I Test :   Mass emission Test Cycle: MIDC

Type II Test :  Spark Ignition – idling CO & HC and high idle CO and l, 
                       Compression Ignition – Free acceleration smoke 

For Diesel vehicles, the emission of visible pollutants (smoke) shall not exceed the limit value of 
smoke density,when expressed as light absorption coefcient for various nominal ows as given on 
page No.77 when tested at constant speeds over the full load.

Determination of evaporative emission (gasoline vehicles)
(Hot Soak Loss Test -1 hr +Diurnal loss Test – 24hr) Limit :2g / test

Type III Test : Crankcase emission from  vehicle is not permitted

Type IV Test :

38M & N Category Vehicle with GVW< 3.5 tons: BS IV, III

37M & N Category Vehicle with GVW< 3.5 tons : BS VI

Engine Type Engine 
Type

All ±2 

Rated net 
power(%) 

Type Approval

Other measurement 
points on the curve (%)

Tolerance for 
engine speed (%)

±4 ±2 

Engine Net Power Measurement Tolerance

1 April 05 -NCR
11 Cities
1 Oct 10- Nationwide

2010.04     NCR,13 cities

2015.07     Above plus 29 cities mainly in the states of Haryana, Uttar Pradesh, Rajasthan  and Maharashtra

2015.10     North India plus bordering districts of Rajasthan (9 states)

2016.04     Western India plus parts of south and East India 

2017.04     Nationwide 

For BS IV

1 April 10 - NCR
13 Cities

Notes :

st
During type approval and COP applicable from 1  April, 2020, real world driving cycle emission measurement

st
using PEMS shall be carried out for data collection and from 1  April, 2023 real world driving cycle emission
conformity shall be applicable.

stIUPRm for BS-VI Vehicles manufactured on or after 1  April 2023 shall be greater than or equal to 0.1 .

Note: The engine power shall be measured on engine dynamometer and the measured power shall conform to the powerspecied 
in AIS 137 as amended from time to time, when tested as per the procedures laid down in AIS 137as amended from time to time



40M & N Category Vehicle with GVW< 3.5 tons : BS IV

39M & N Category Vehicle with GVW< 3.5 tons : BS IV, III

1 April 05 -NCR
11 Cities
1 Oct 10- Nationwide

2010.04     NCR,13 cities

2015.07     Above plus 29 cities mainly in the states of Haryana, Uttar Pradesh, Rajasthan and Maharashtra

2015.10     North India plus bordering districts of Rajasthan(9 states)

2016.04     Western India plus parts of south and East India 

2017.04     Nationwide 

For BS IV

1 April 10 -NCR
13 Cities

On-Board diagnostic (OBD) from BS IV 



42M & N Category Vehicle with GVW< 3.5 tons : BS IV

41M & N Category Vehicle with GVW< 3.5 tons : BS IV

 
Type I Test :
Exhaust emissions (MIDC)

Scope: M and N1 
class I, II & III

Type II Test
Spark Ignition-Idling CO & HC, High Idle CO & l 
Compression Ignition-Free acceleration smoke

Type III Test
Crankcase emission from gasoline vehicle is not permitted

Type IV Test
Evaporative emissions measured in the SHED from gasoline vehicles. 
(Hot soak loss -1hr  +Diurnal loss test  -24hrs) Limit:-2g/test

Type V Test
The durability of Anti Pollution Device  is determined either by an 
actual durability run over 80,000 km or 
by application of a xed deterioration factor 

Fixed Deterioration Factors 

 Emission Standards for Passenger Cars & Light Commercial Vehicles ( BS IV )

Type 1: Part 1

o T = 293 K ± 2K (20 ± 2 C)) for at least 6 hours

oTmin = 296 K(23 C) Hot Soak Test  
oTmax = 304 K(31 C) HC measurement 

60 min ± 0.5min

oFuel temperature:283K to 287K (10-14 C))
o

40% ±2% of nominal tank capacity Ambient temperature :293K to 303K (20-30 C)

Butane /Nitrogen mixture loading at 40 g butane/hr to breakthrough of canister

o
Fuel temperature: 291K ± 8K (18 ± 8 C)) 40% ± 2% of nominal tank capacity 

oAmbient temperature 293K - 303K (20-30 C)

o1 X Part 1 + 2 X Part 2 of Type I test cycle T = 293 K to 303 K (20-30 C)   start 

o  Ambient temperature: 293K  to  303 K (20-30 C) Oil and coolant  temperatures must 
oreach soak area temperature within ±3 K (±3 C)

oType 1 test cycle T = 293 K to 303 K (20-30 C)     start 

o o
1 Diurnal temperature prole with  Tstart= 293 K (20 C)) and Tmax = 308 K (35 C))
begins within 10 min after closing of the SHED together with initial HC - measurement.
Final diurnal test HC measurement after 24h  ± 6 min

Soak

Hot Soak Test

Diurnal Test

Vehicle placed into SHED within 7 min. after end of conditioning 
drive and 2 min. after Engine off 

Vehicle moved to soak area with engine “off”

Vehicle placed in SHED

Dynamometer test (2nd conditioning drive)
Max 2 min.

6-36 h

Start

Canister aged on vehicle (min 3000km) 
or by articial procedure before test

Fuel drain & rell with 
reference fuel

Repeated heat build to
canister breakthrough

(gasoline)

Butane loading to canister breakthrough

Fuel Drain & Refill

Preconditioning drive

Dynamometer test (1st conditioning drive)

Soak

End

Vehicle placed on chassis dynamometer

Vehicle placed in soak area within 5 min

Vehicle placed in SHED within 1 h

Max 1 h

12-36 h

Type IV Test : Evaporative Test

CO HC NOx HC+NOx PM

1.2 1.2 1.2 NA

1.1 NA 1 1 1.2

Gasoline/Gaseous fuelled engines

Diesel Engines

Engine category

NA

(Hot soak loss -1hr  +Diurnal loss test  -24hrs) 
Limit :- 2g/test



BS II Norms

Category CO
(g/km)          Class RM (kg)

M (GVW ≤ 2500 

or upto 6 seater) 
- - 1.00 0.70

PM
(g/km)           

0.08

st
1  Apr 2000 & 2001 for M & N1
 respectively in National Capital

st
Region, 1  Jan 2001 in Mumbai,  

st1  Jul 2001 in 
Calcutta & in Chennai
and in other case on and after 

st1  April 2005

N1 & M (GVW>2500

 or above 6 seater) 

I RM ≤ 1250 1.00 0.70

II 1250<RM≤1700 1.25 1.00

III 1700< RM 1.50 1.20

0.08

0.12

0.17

44M & N Category Vehicle with GVW< 3.5 tons : BS II, I

43M & N Category Vehicle with GVW< 3.5 tons : BS II, I

PM
(g/km) 

0.14

0.19

0.25

0.97

1.40

1.70

CO
(g/km) 

2.72

5.17

6.90

Passenger Cars and Light Commercial Vehicles ( Diesel ) Emission Standard History

RM ≤ 1250

1250<RM ≤ 1700

1700< RM

Category
RM (kg)

st1  June 1999 in National 
capital region of Delhi 
and in other case

st
on and after 1  April 2000

BS I Norms

PM 
(g/km )

-

-

-

-

-

-

-

PM
(g/km) 

-

-

-

-

-

-

-

2.00

2.20

2.50

2.70

2.90

3.50

4.00

4.7
5.1

5.4

5.8

6.2

6.5

6.9

st1996 Norms  From 1  Apr 1996

CO 
g/km)

5.00

5.70

6.40

7.00

7.70

8.20

9.00

CO
(g/km)

14.3

16.5

18.8

20.7

23.0

24.9

27.1

st1992 Norms  From1  Apr 1992

(

1020 < RM ≤ 1250

1250 < RM ≤ 1470

1470 < RM ≤ 1700

1700 < RM ≤ 1930

1930 < RM ≤ 2150

1020 < RM ≤ 1250

1250 < RM ≤ 1470

1470 < RM ≤ 1700

1700 < RM ≤ 1930

1930 < RM ≤ 2150

RM ≤ 1020

RM ≤ 1020

2150 > RM

2150 > RM

Category

RM (kg)

Category

RM (kg)
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45M & N Category Vehicle with GVW< 3.5 tons : BS IV, III, II, I

sec

km
p
h

1180 sec
0

20

40

60

80

100

195 400195195195

Part I
Part II 

(EUDC)

1. Modied Indian Driving Cycle - For BSIII and BS IV 
(Bharat stage Norms)

Total test time: 1180 sec 

Total distance: 10.647 km

Max. speed: 90 km/h
2Maximal Acceleration: 0.833 m/s
2 

Maximal Deceleration:1.389 m/s

2. Indian Driving Cycle for 4W 
(1991, 92, 96 & 98 Norms) 

0

10

20

30

40

50

0 20 40 60 80 100 120

108 sec

km
ph

DRIVING CYCLES
Type I Test 

6 sample cycles (108 sec each)

Total Test Time :                      

Total Distance :

Max speed :

Maximal Acceleration :        

Maximal Deceleration :        

Cold Start

Dual Fuel Diesel – CNG Engine

ARAI upgraded an existing SUV diesel 
engine to operate on diesel-CNG dual fuel 
mode. Dual fuel engine was optimized on 
chassis dynamometer. Diesel replacement 
was achieved in the range of  20 – 60% and 
average diesel consumption reduced by 5%.

Tractor Engine
Design & Development 

(for an Indian OEM)                                

ARAI designed and developed a new 4 Cylinder 
Tractor Diesel Engine from clean sheet for an 
Indian OEM to meet US EPA Tier-4 (MY 2013) 
Off-road Emission Norms. The emissions are met 
without  DPF and SCR. 

ARAI is designing and developing a family of 
new Tractor Diesel Engines from clean sheet 
for an overseas OEM to meet basically Tier3 
emission norms with future upgradability to 
US EPA Tier-4 and Tier 5 Off-road Emission 
levels. Tier 3 emissions have been 
demonstrated on initial prototype engine for 
one conguration

Tractor Engine                               
Design & Development 
(for an Overseas OEM)

Note: BS I and BS II : 40 sec Idle will be added to cycle at start (Total test time:1220 sec)
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47Heavy Duty Commercial Vehicle Engines : BS VI

The Emission Standards for Bharat Stage VI (BS-VI) 
for category M and N vehicles having Gross Vehicle Weight 

st th exceeding 3500kg., manufactured on or after 1 April 2020 for all models, as per GSR. 889(E) dt. 16 Sept 2016

Notes :
PI = Positive Ignition
CI = Compression Ignition

Limit values for M&N category vehicles : BS-VI

BSVI - OBD - I  threshold for BS VI vehicles 
manufactured on or after 1st April 2020 

Heavy Duty Commercial Vehicle Engines : BS VI
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Applicability of Test Requirements for BS-VI

Heavy Duty Commercial Vehicle Engines : BS VI

Heavy Duty Commercial Vehicle Engines : BS VI
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WHSC: World Heavy Duty Steady-State Cycle

Heavy Duty Commercial Vehicle Engines : BS VI

Heavy Duty Commercial Vehicle Engines : BS VI



54

53Heavy Duty Commercial Vehicle Engines : BS VI

Heavy Duty Commercial Vehicle Engines : BS VI

st(a)  During type approval and COP applicable from 1  April, 2020, emission measurement on vehicles using PEMS
stshall be carried out on road for data collection and from 1  April, 2023 in-service conformity factor shall be

applicable. The detailed procedure is laid down in AIS137 and as amended from time to time

(b)  The type approval vehicle used for the PEMS demonstration test shall be representative for the vehicle category
intended for the installation of the engine system. The vehicle may be a prototype vehicle or an adapted production vehicle.

(c)  For PEMS demonstration test at type approval, vehicle shall meet the requirements of in-service compliance
stfrom 1  April, 2023.

st
The vehicles  manufactured on or after 1  April, 2023 shall have the capability of
assessing the in-use performance of on-board diagnostic, as per procedure laid down in AIS 137 and as amended
time to time.

Idle Emissions:

(b) The vehicles equipped with CI engine :  Page No. 76

Note :

±2 
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Heavy Duty Vehicles (GVW > 3500 kg)

a - Only for Diesel Engines.

b - For engines having swept vol. <0.75 liter per cylinder &

      rated power speed  >3000 rpm.

c - A manufacturer may choose to measure the mass of THC instead of NMHC

d - Only for CNG vehicles.

Emission Standards for Heavy Duty Commercial Engines

Category Test cycle THC
(g/kWh) 

NOx
(g/kWh) 

NMHC
(g/kWh) 

CH4
(g/kWh) 

2.10 0.66 5.00 NA NA 2.45

5.45 0.78 5.00 NA NA 2.45

1.50 0.46 3.50 NA NA 1.62

4.00 - 3.50 0.55
c

1.10
d

0.80

0.80

0.50

NA NA

Diesel, 

CNG

or 

LPG 

Engines

1.04.05

 BS-III

Diesel, CNG or LPG vehicles

 with GVW >3500

Diesel , CNG or LPG  vehicles 
with GVW >3500 with advanced 
exhaust after treatment system

Only Diesel vehicles 
with GVW >3500 

Diesel, CNG or LPG vehicles
 with GVW >3500

Engine Steady state 

cycle (ESC)

Engine Transient 

Cycle (ETC)

Engine Steady state

cycle (ESC)

Engine Transient

Cycle (ETC)

CO
(g/kWh)

Free accl. 
smoke 

-1 a
(m )  

ELR
smoke 

-1 a
(m )  

Effective 
date

1.04.10 

BS-IV

0.16/ 
0.21b

0.02

0.03

0.10 / 

0.13
b

ii ) Alternatively, vehicle manufacture may opt for evaluation of deterioration factor 
by minimum service accumulation period

i ) Vehicle manufacture may opt for xed deterioration factor

Deterioration Factor

Heavy Duty Commercial Vehicle Engines : BS IV, III

Heavy Duty Commercial Vehicle Engines : IV, III

PM
(g/kWh) 

a

1.05

2010.04     NCR,13 cities

2015.07     Above plus 29 cities mainly in the states of Haryana, 
                  Uttar Pradesh, Rajasthan and Maharashtra
2015.10     North India plus bordering districts of Rajasthan(9 states)

2016.04     Western India plus parts of south and East India 

2017.04     Nationwide 

For BS IV
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57Heavy Duty Commercial Vehicle Engines : BS II, I

Heavy Duty Commercial Vehicle Engines
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59Heavy Duty Commercial Vehicle Engines

Laboratory level prototype of Real-time 
Simulator for EV / HEV systems

Prototype of Real-time Simulator

This is a portable system which can be tted on the 
vehicle dash board and run on 12 V DC power supply 
from vehicle battery. The system is easy to use and 
any drive cycle / pattern can be programmed using 

simple tools like MS Excel.

Battery Health Monitoring System 

 
This BHMS has varied applications ranging 
from traction batteries, SLI batteries, 
UPS/inverter batteries, etc. It can be 
integrated on the battery, to monitor and 
evaluate battery performance & use pattern 
in terms of voltage, current, abuse, etc

Portable on-board driver’s aid system
‘SAARATHI-OTG’ (SAARTHI – On The Go) 
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61CNG / LPG Driven Vehicles

Analyze Vehicle Response for :
      Damper Evaluation 

      Suspension Optimization
      Ride and Handling

Category Applicable Emission Norms

Prevailing gasoline norms

Prevailing diesel norms** 

OE CNG / LPG Category M and Category N Vehicles with GVW ≤ 3500kg, 
3 wheelers and 2 wheelers

CNG / LPG Category M and Category N Vehicles with GVW ≤ 3500kg,
3 wheelers and 2 wheelers retro tment from Gasoline

CNG / LPG Category M and Category N Vehicles with GVW ≤ 3500kg,
3 wheelers and 2 wheelers retro tment from Diesel

CNG / LPG Category M and Category N Vehicles with GVW > 3500kg, 
stmanufactured upto1  April 2010

CNG / LPG Category M and Category N Vehicles with GVW > 3500kg,
stmanufactured on and from 1  April 2010

Prevailing gasoline norms *

Prevailing diesel engine norms based on 13-mode steady-state engine
dynamometer test or 13 -mode Engine steady state cycle as applicable **

Prevailing diesel engine norms **



P    560

646

63
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65Off-Road Vehicles / Engines - Diesel : BS IV, V

Off-Road Vehicles / Engines - Diesel
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67Off-Road Vehicles / Engines - Diesel

The durability of engine is determined either by an actual durability run as per below table on engine dynamometer or by application of a xed deterioration factor 

Emission Standards for Construction Equipment Vehicle (CEV)

CO HC NOx PM

1.1 1.05 1.05 1.1

Fixed Deterioration Factor

Category 
(Power Band)

Useful life (hrs)
(Emission 

Durability Period)

<19kW 3000

19 < kW ≤ 37 
(constant speed)

19 < kW ≤ 37 
(variable speed)

> 37kW

3000

5000

8000

- - 18.01.96 14.00 3.50 18.00 - - 3.25

- - 28.07.00 14.00 3.50 18.00 - - 3.25

kW<8
01.10.08

8.00 1.30 9.20 - 1.00

3.25

8 ≤ kW<19 6.60 1.30 9.20 - 0.85
19 ≤ kW<37

01.10.07

6.50 1.30 9.20 - 0.85
37 ≤ kW<75 6.50 1.30 9.20 - 0.85

75 ≤ kW<130 5.00 1.30 9.20 - 0.70

130 ≤ kW<560 5.00 1.30 9.20 - 0.54

kW<8

01.04.2011

8.00 - - 7.50 0.80

3.25

8 ≤ kW<19 6.60 - - 7.50 0.80

19 ≤ kW<37 5.50 - - 7.50 0.60

37 ≤kW<75 5.00 - - 4.70 0.40

75 ≤kW<130 5.00 - - 4.00 0.30

130 ≤kW<560 3.50 - - 4.00 0.2

ISO 8178-4 "C1" 
8 mode cycle

ISO 8178-4 "C1" 
8 mode cycle

ISO 8178-4 "C1" 
8 mode cycle

 for Variable Speed
 Engines or

ISO 8178-4 "D2" 
5 mode cycle 

for Constant Speed
 Engines

ISO 8178-4 "C1" 
8 mode cycle 

for Variable Speed
 Engines or

ISO 8178-4 "D2" 
5 mode cycle

for Constant Speed 
Engines

Bharat 
Stage 
Norms

Category
Effective 

date 
Test cycle

CO 
(g/kWh)

HC 
(g/kWh)

NOx 
(g/kWh)

HC+NOx  
(g/kWh)

PM 
(g/kWh)

BS-II

BS-III

80% of 
full load 
smoke (m   )-1   

Off-Road Vehicles / Engines - Diesel



70Genset Engines

69

Genset Application : Dedicatedly  NG or LPG driven Engine (Up to 800 kW)

Genset Application : Petrol and NG or Petrol and LPG (Up to 19 kW) 
Powered by SI Engines (up to 400 CC)

Genset run on Diesel and Natural Gas (NG) or Diesel and 

Liquid Petroleum Gas (LPG) (Up to 800 kW)

Emission Standards for Generator Sets

Generator Sets (upto19 kilowatt) run on Petrol and Kerosene 

Genset Engines

Emission Standards for Genset Application 
th

as per GSR 281(E) dt. 7  march 2016

(g/kW-hr)

CO 
(g/kW-hr)

HC + NOx
(g/kW-hr) Test Cycle

D1 -3 mode Cycle 

specified

under 

ISO-8178-Part 4



72Test Cycles

71Genset Engines

Test  Cycles for Agriculture Tractors, CEV, Power Tiller Vehicles and Genset Engines

Diesel Engines up to 800 kW, for Gensets Applications 

Note: 1) * Smoke shall not exceed above value throught the operating load of the test cycle

THC
(g/kW-hr)  

CO
(g/kW-hr)

PM
(g/kW-hr)

Smoke (m   ) 
at full load   

-1NOx+THC
(g/kW-hr) 
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Genset

Conformity of Production

Conformity of Production

Conformity of Production

Conformity of Production

and Quadricycle (BS-IV)

Note: For Quadricycle where the production of volume in 6 months is less than 250 per model including its variant the provisions contained in the provisos to rule 126A shall apply.

2,3 Wheeler and Quadricycle

3 Wheeler and Quadricycle

3 Wheeler and Quadricycle
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75Emission Control - In-Use Vehicles ( PUC )

PUC Tests – Revised Norms from 1st October 2014

Emission Control From In-Use Vehicles

Pollution Under Control ( PUC ) Tests:

Idle CO HC Emission Test for Gasoline vehicles
PETROL/CNG/LPG DRIVEN VEHICLES

Emission Control - In-Use Vehicles ( PUC )

Emission Control From In-Use Vehicles

Pollution Under Control ( PUC ) Tests:

stTwo wheelers (2/4 -stroke) (Vehicles manufactured on and before 31  March 2000)

st st
Two wheelers  (2 -stroke) (Vehicles manufactured between 31  March 2000 and 31  March 2010)

and 31  March 2010)
st st

Two wheelers (4 -stroke) (Vehicles manufactured between 31  March 2000 

 31  March 2010)stTwo wheelers  (2 -stroke) (Vehicles manufactured after

Two Wheelers (4 - Stroke) (Vehicles manufactured after 31  March, 2010)
st

Three Wheelers (2/4 - Stroke) (Vehicles manufactured on and before 31 March, 2000)st 

Three Wheelers (2 - Stroke) (Vehicles manufactured after 31  March, 2000)st

Three Wheelers (4 - Stroke) (Vehicles manufactured after 31  March, 2000,
st

Four Wheelers manufactured as per pre-Bharat Stage II emission norms

Four Wheelers manufactured as per Bharat Stage-II or Bharat Stage-III Emission norms



77Smoke Density
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ARAI has developed capability for SEA based high 
frequency noise simulations aided by conventional CAE 
tools to provide much needed complete frequency range 
solutions for automotive and non-automotive applications.

This is one of the largest anthropometric survey in India for civilian 
population. It has  Anthropometric measurements of more than 
5000 people, more than 100 body dimensions along with 3-D 
surface data for every subject . a comprehensive report providing 
detailed analysis of Size India Survey is available

SIZE INDIA – Anthropometrical Data of 
Indian Driving Population Acoustic Enclosure Design using SEA



80

79

BS VI Reference Fuel Specication

BS VI Reference Fuel Specication

ASTMD 1319
ASTMD 1319

EN 12177
ASTM 1319

En237
ASTMD 3231

EN 1601 / EN 13132



82

81BS VI Reference Fuel Specication

BS VI Reference Fuel Specication
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83BS VI Reference Fuel Specication

BS VI Reference Fuel Specication
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Reference Diesel Fuel Specication for BHARAT STAGE (Non Road) 
BS IV & BS V

BS V/IV Reference Fuel Specication:Non Road

BS VI Reference Fuel Specication

Method of Test
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87BS IV Reference Fuel Specications

BS IV Reference Fuel Specications

1.0
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89BS IV Reference Fuel Specications

BS IV Reference Fuel Specications
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91BS III Reference Fuel Specications

BS III Reference Fuel Specications



93BS III Reference Fuel Specications
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Material Compatibility and Emission Performance Measurement with Alternate Fuels

 
Field trials
on vehicles

 

 

Laboratory Evaluation through 
Immersion Study

Piston crown

Engine system component evaluation for wear rating



95Fuel Consumption Calculation

96Fuel Consumption Calculation



97Fuel Consumption Calculation

98Fuel Consumption Calculation



99Fuel Consumption Calculation

Transmission & Gearbox Test Center 
(TGTC) at HTC

Transmission & Gearbox Test Centre at  ARAI-Homologation & 
Technology Centre, Chakan is a state-of-the-art transmission 
development lab in the country, engaged in research, development & 
evaluation of all types of transmission systems, such as Manual, 
Automatic, Continuously Variable (CVT), Automated Manual (AMT), 
Dual Clutch, and Hybrid Driveline for vehicles ranging from three 
wheelers, passenger cars, light & heavy commercial vehicles, tractors 
and earth movers.

100



101IMO Emission Regulation for Marine Engines

AdBlue Specications 102
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National Ambient Air Quality Standard (CPCB)   

National Ambient Air Quality Standard (CPCB)   

continued..
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105National Ambient Air Quality Standard (CPCB)   

Global Warming Potential of Green House Gases (GHGs)
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107Details of Health Effects of Various Air Pollutants

Details of Health Effects of Various Air Pollutants
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109Details of Health Effects of Various Air Pollutants

Details of Health Effects of Various Air Pollutants
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State-of-art utilities for temperature & humidity control in all test areas, central gas handling system,
eco friendly re ghting system and emergency power back-up

ARAI Kothrud Test Facility

ARAI Kothrud Test Facility
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ARAI Kothrud Test Facility

ARAI Kothrud Test Facility

It is equipped with Chassis dynamometer ,CVS system with PM measurement, Emission analyzer 
system & Weather control with temperature conditioning test cell. 
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ARAI Kothrud Test Facility

ARAI Kothrud Test Facility

Steady state dynamometer facility  is equipped with Engine dynamometer, Raw emission analyzer 
bench ,Partial ow PM sampling system, Dynamic fuel meter, Fuel and coolant conditioning unit, 
Smoke meter.
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117ARAI HTC Test Facility

ARAI HTC Test Facility



VV-VT  SHED for Evaporative Determination

Capacity to Test the Gasoline and Ethanol fuelled 3wh and 4wh vehicle as per Euro III and Euro VI Regulation

Volume Compensation System: Movable roof with test volume range from 47 cu-m to 54.0 cu-m

Temperature Range : 10°C to 60°C, Controllability : +/- 0.3°C

SHED Chamber Size : 6500mm(L) x 2600mm(W) x 2500mm(H)

Independent, Sequential and Multiple Canister Loading Bench with Auxiliary Canister and scale for Breakthrough Test,
having feature for Certication and Development purpose

Onboard Refueling Vapor Recovery (ORVR) Test facility

Fuel Cart with adjustable Fuel Conditioning

Temperature Range : 10°C to 32°C

Adjustable ow rate : 3-12 Gallons per minute 

119ARAI HTC Test Facility

Glossary 120

SHED                Sealed Housing Evaporative Determination  

Glossary
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