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Mahindra Group

US$ 14.4 Billion (FY 2011-12)

Conglomerate with diversified v g,,
interests

Global excellence at
dramatically lower costs

Sustained leadership across
the sectors

7 mahmd;;; Mahindra — A microcosm of India Automotive Sector



www.mahindra.com

EVERY 2 MINUTES
A MAHINDRA IS BORN.
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Moving Force In India’s Progress...

NOT INDIA’S. s GOING WHERE
NOT ASIA’S. 4 ; ———— EVEN ROADS
THE WORLD’S T©© I REFUSE TO GO.

WHEN COMING
FIRST BECOMES
SECOND NATURE.
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Meeting BS4 Emission Norms with MDI DNA
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Approach
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PF Pump Selection

Parameter | Rotary CR PF Pump: m2DiCR | Remarks

1 Maximum 1600 bar 1600 bar No impact
Rail Pressure

2 Pumping Two Plunger Single plunger No impact
Chamber Single cam lobe Two Lobe cam

3 Drive Torque 40 N-m 57 N-m Better for F.E

4 Minimum 230 bar 230 bar No impact
Rail Pressure

5 Quantity 50 mg/st 50 mg/st No Impact
Balance
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Cam box Design

* Low Cost Common Rail System.

Cam Box Assembly
* Development of CR using traditional
PF Pump.

e Use of Inlet metering to have
better FE and Performance.

* Use of same MDI GD for 4 variants.
 Cam Box Design Patented
under M&M Flagship.

* First time in World, PF pump for
4 Cylinder engine.
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Turbocharger Optimisation
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Better Efficiency

Turbocharger Optimisation which confirms
the FE & Smoke

Improvement
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EGR Cooler Selection
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After Treatment Selection:

NOx - Soot
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Model Air Strategy: Air Mass Flow computing
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Model Air Strategy: EGR Mass Flow computing

Engine Speed —

MAP

Fuel Demand
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Model Air Strategy: Total Mass Flow Computing
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Selection : Emission KIT m2DiCR BS4

Technology

EGR Cooler

Waste Gate Turbo Lowest Cost
Vel Emission Kit for BS4
Unit Pump CR

Cost Savings
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Engine Test Results

Engine Torque
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Vehicle Test Results
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Test in Real World

v’ Composite Cycle Durability testing, to save the time w/o affecting the
Quality.

v’ Vehicle evaluated in all environmental condition. ( Sea Level, High altitude
Summer & Winter)

v RWFP ( Real World Failure Pattern Validation) initiated before launch of the
product ( Jaipur and Vishakhapatnam)
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Benefits accrued post Implementation

e Intercooler Deletion : * Scorpio : 50 % 0
Rs. XXXX/ Veh Month & .my
e Waste gate Turbo e Bolero:15% /r .<liability of MDI

charger in place of along with lower
VGT : Rs. XXXX/Veh 0 emission
e Low Cost Common & a e Better NVH, 15%

rail : Rs. XXXX/Veh better drive ability/
Performance Feel.

e Electrical Fan
Deletion : Rs XXX/vek “ e Theft protection

¢ |ntercooler TooIIV g e e Lower smoke

cost savings - e Cold start ability till -5
XX, XX, XX Deg C
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Key Achievements

%» World’ First 4 Cylinder engine with PF

FE Comparison : BS4 (Cold NEDC Cycle)

Pump.
16.5
3 < Scorpio, Bolero LCCR are only BS4 SUV/

—B3X S= mm

15.5 MPV without Intercooler, In India.

1> % Highest FE in the SUV/MPV segment in
14.5

1 BS4.
135 % MDI Engine life extension for next 10

B3 years.
12.5

1 < Standardization across 4 MDI platforms
11.5 (Scorpio, Bolero, BMT, LCV)

11 =

»  Metro market opening for Low End

>

D)

D)

Scorpio LCCR Competition A Competition B Bolero LCCR

(Scorpio MDI, Bolero MDI, BMT).
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Thank you

Visit our website at www.mahindra.com
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