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Trucks

• Mining & construction

• Long haul

• Distribution trucks

• Captain series

Buses

• City bus

• Staff & school buses

• Sub-urban buses

• Special Buses

Defens
e

Light 
vehicl

es

• Dost 

• Partner

• Stallion 

• Super Stallion 

• Rhino 6x6

• Special purpose vehicles

Ashok Leyland
Product Portfolio



AL – P15 Engine

A Brand New Addition to 

Ashok Leyland

Ready for Wide applications (Truck, Van, Car, Industrial, Genset , CNG, etc.)
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1. Endless powertrain advancement 

2. Autos on a severe diet 

3. Autonomous driving on horizon 

4. Power shift to mega suppliers 

5. New entrants afoot 

6. Connected cars and shared mobility 

7. Shift to emerging markets

7 megatrends will dominate the global auto industry's future?

Business Pleasures : Safety , environmental  protection , Cost , 

Customer delight
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Auto Industry Transformation …advanced 

powertrains, materials and electronics….. Emerging 

trend

Technology Drives Change… Application oriented.. like 

2W, 3W, Car , buses(Mini, macro), trucks(SCV,LCV,ICV , 

M&HCV), tractor , Defence , special vehicles , Mining , 

Infrastructure many more

The pace of vehicle technology change is accelerating. 

Vehicles are Designed  as a 

• Response to consumer taste and expectations

• Higher safety standards

• Drive toward a low-carbon future including green 

transportation

• Affordable , operable and maintainable

• Entertaining
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Virtual Reality Sweeps Auto Industry, From Designing Cars to Driving Them

• From R&D labs to factories to showrooms (Online Factory

tour)

• Car companies are putting on the goggles building VR

into apps for Customisation.. Technology and experience

in real time

• Trying to push the technology to new limits in search of an

edge over current practice—and the competition.

• Paint colors, wheel and tire packages, brake kits and

more, according to Road & Track, or take a digital glimpse

behind the real-life sheet metal
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Now The Target shifts 
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Through the session
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• On an average 51% of the of 
the total NOx in the ambient is 
from vehicular emissions.

• Trucks and Buses contribute 
29%.

• On an average 18% of the of 
the total SPM in ambient 
(PM10) is from vehicular 
emissions.

• Trucks and Buses contribute 
only 8%

• PM Norms can be re-
looked 

Emission Source Apportionment

11
Source: Air quality monitoring, emission inventory and source apportionment study for Indian cities, CPCB, Feb 2011.
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Army fleet accounts to
0.14% of the overall
vehicle population.

Total Vehicle 

Population

Sector wise 

Emission %

Source: MoRTH Annual Report 2010-11 Source: Source: IPCC (2014); based on global emissions from 2010

Even this Impacts  Army Also

12

Army’s usage is 1/10th
as that of other

commercial vehicles

Why ?

Here Mobility is 

Important

Bs3 enough 

https://www.ipcc.ch/report/ar5/wg3/
https://www.epa.gov/epahome/exitepa.htm
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Is euro6 is new ???
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Displayed at Hannover
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Under body Packaging  Mirrored
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BS VI norms – recap – challenging !!!!

Norm Year NOx CO HC PM PN Test Cycle

Bharat Stage I 2000 8.0 4.5 1.1 0.36 - R 49

Bharat Stage II
2001/2005
(*)

7.0 4.0 1.1 0.15 - R 49

Bharat Stage III 2005/2010 5.0 2.1 0.66 0.10 - ESC

Bharat Stage IV 2010/2017 3.5 1.5 0.46 0.02 ESC

Bharat Stage VI 2020 - 0.40 1.5 0.13 0.01 6 x 1011 WHSC

NOx 90% redn. PM 50% redn.
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BS VI from EURO VI –
Implementation Timeline  ??!!

BS Nationwide

Norm 
stage

Year

BS I 2000

BS II 2005

BS III 2010

BS IV 2017

BS VI 2020

EURO Norms

Norm stage Year

EURO 1 1992

EURO 2 1998

EURO 3 2000

EURO 4 2005

EURO 5 2008

EURO 6 2014

CHALLENGE TECHNOLOGY IMPLEMENATATION vs TIMELINE

EURO 4 – EURO 6  9 years

BS IV – BS VI  3 years 

Till date dual norm existed for sometime upto BSIV before all over 

india however now BSVI pan india across to be implemented
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BS VI norms – Reduction Trend
How low are the emissions ?
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Drastic reduction from BS IV to BS VI in lowest time frame 
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Why Nox regulated ?

Courtesy: http://www.zoombd24.com/
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Particulate Sizing Estimate
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Why PM & PN is regulated ?
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Emission Introduction 

Oxygen Banks?
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Emission Introduction 
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Accepted  New Tests & 
Challenges

Tests BS - VI BS-IV

Test cycles WHTC, WHSC, WNTE ETC, ESC

Particulate Number (PN) Measurement Yes No

Crank case emissions Yes No

OBD (BS VI-A in 2020 / VI B in 2023) Yes (WWH-OBD) Yes (OBD-II)

IUPR- (Probability of OBD monitoring  happening in 
Real driving cycles – Min 10%) *

Yes No

In-service conformity (w/ PEMS) * Yes No

PEMS demo test during type approval * Yes No

Requires – Engine Test Bed cycle change, Additional equipment, Emission protection 
throughout life and calibration throughout map, Control strategy robustness 

* - From 2023
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Steady state cycle Changes

Low operation zone – challenge for emission 

conversion due to lower temp
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Transient Cycle yet to get    
experienced

TRANSIENT CYCLE

Low operation zone – challenge for emission 

conversion due to lower temp
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BS VI Off Cycle Emission

Emission to meet all points at stringent 

limits – challenge for transient operation all 

through
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EURO VI vs BS VI Fuel

Source: http://www.theicct.org/

Impact of PAH to be taken care during engine development due to 

agglomeration of soot , PM , HC. Uncertainty due to non-availability of 

commercial fuel . Commercial fuel also shows gap.
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BS VI – Implementation 
Fuel Requirements

• BS VI Fuel Required for

Development from 2017

in India without

Importing (for lower

cost)

• Fuel Adulteration to be

eradicated

• Parallel pan India

implementation to be

done before April 2020
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Emission Legislation Heavy 

Duty Diesel Engines

BSIV to BSVI there is 88% reduction in NOx emissions and 50% reduction in  PM

There is an additional Particulate No limit which is new for BSVI.
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BS VI Summary – Recap –Why paradigm shift 
(70% of added Components, Suppliers, technology, test bed systems, 
software and controls all are new  to India and AL)

Source : FEV

7,00,000 km

RDE - Part of type 

approval from 

2023
Margins stringent 

Severe Torque limiter for 

anomaly – crawl (limp) home ?

Customer irritant

To be made available 

for all vehicles

Vehicle from 

dealership will 

be scrutinized

WHTC, 

WHSC, WNTE

90% NOx

50 % PM

• Engine Test cycle changes warrants test bed software updates and additional equipment 
• Emission compliance for life and OBD efficiency - to be demonstrated from 2023 only

Tougher for NOx Conversion &

PM regeneration

Courtesy : FEV
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BS VI – Impact on OEM

Courtesy : Newsflicks.com
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BS VI – Tech way forward

ADVANCED ENGINE 

TECHNOLOGY with 

FUEL ECONOMY

ADVANCED EXHAUST 

TECHNOLOGY

ADVANCED CONTROL TECHNOLOGY,

SENSORS & ACTUATORS
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BS VI – Adv. Engine Technology
Effective Combustion 

High Injection Pressure 

Increased Combustion

Control

- Targeted Engine Out Emission

- Efficient Combustion

- Best Air Path Management

- Best Fuel Efficiency

Adv Turbo control

Variable Valve Actuation
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BS VI – Adv. Engine Technology 
Thermal Management

Exhaust Throttle

Intake Throttle

- Temperature control for exhaust system 

- DPF regeneration

- SCR Temperature control

Hydrocarbon Injection
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BS VI – Sensors to be focussed

Air Mass Flow Sensor

High Temp Sensor

Differential Pressure 

sensor
NOx sensor 

PM sensor 
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BS VI – Calibration Effort
Stringent OBD & IUPR

Courtesy : AVL

• Calibration Effort and Timeline  2017 – 2020 – Steep development 

process  Huge resource requirement for man and material  

• Full Fleet of vehicle up gradation means parallel deployment
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Post BS VI Towards Future
Fuel Economy

Engine Efficiency 

Improvement 

Combustion 

efficiency 

improvement 

Parasitic 

loss 

reduction 

(Friction / 

Accessory 

loads)

Heat 

transfer 

reduction Exhaust 

heat    

recovery Modified 

engine 

combustion 

cycles

Engine 

control 

strategy 
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Electric 

water pump

Smart 

Alternator

Post BS VI Towards Future
Fuel Economy
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BS VI – Adv. Control Systems
Sensors & Actuators
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BS VI Adv. Exhaust
Layout Parts & Sensors

Courtesy : JM

Preferably Make in India !!
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DOC & DPF Working

Regeneration of soot and cleaning

of ash critical for DPF sizing, 

loading 
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SCR Working Principle
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BS VI Implementation –
published info. recollect

Courtesy : TOI
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BS VI Implementation –
Concluding Statements

 BS VI implementation – Requires significant changes to Engine & 

After treatment systems

 Extensive calibration effort is required for latest OBD and IUPR 

standards

 BS VI commercial fuel quality & availability is critical for completion of 

development on time

 Public awareness and strict implementation required to ensure the 

practical success of BS VI norms pan India

 Make in India initiatives on all new technologies to have less impact 

on cost and availability.

As already said impact on vehicular emission alone 

cannot curb ambient air pollutants !!
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Emission Introduction 
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Future Vehicle
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Finally at year 2020

• If all our vehicles have not complaint to  Bs6 
then ….

All will have value of Rs.500 and Rs1000 
note Booklets of today.

This makes a sense of urgency and hurry up to 
be sustainable ..
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• Back up
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• Boss
• U-Truck
• eComet
• Hy-Bus
• Eagle
• JanBus
• JanBus Midi

• Dost
• Dost Xpress
• Stile
• Partner
• Mitr (F24 Bus)

• APC
• Stallion
• Super Stallion
• Ambulance
• MPV
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Buses

Ashok Leyland
51

City

Intercity

School

Staff

Tarmac

Tourist

Ambulance

Small

Stag Jan Bus Midi Lynx

Large
Viking

FE SLF CoachRE SLF

JanBus ULE

Very

Large

Vestibule Double Decker
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Pioneering “           ”ways

Ashok Leyland 52

1967 - Double Decker

1979 - Rear engine buses

1980 - Integral buses

1982 - Vestibule buses

1997 - CNG Bus

2002 - Hybrid Electric Bus

2010 - CNG Hybrid Plug-in Bus

2012 - World’s first front engine
single step full flat floor bus

Continuing the legacy ….

Upcoming – EV

2005 – FE Semi low floor
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BS VI Adv Exhaust Technology
Complexity increase

Courtesy : Bosch
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BS VI Adv. Exhaust > 3.5 T  
After treatment Parts 


