
Ricardo Software’s advanced CAE products 
have long been a key enabler for leading 
global automakers in the fast-to-market 
achievement of world-class powertrain 
performance, durability, fuel efficiency, 
refinement and emissions. Recognizing 
India’s emerging market and their growing 
impact on the global automotive landscape 
for light duty vehicles, Ricardo Software has 
focused on expanding front-line support, 
expert engineering services, and training. As 
a result of these efforts, Ricardo Software 
has seen outstanding success and growth 
in the number of licensed users along with 
overall positive customer engagement. 

“With an engaged audience and growing 
user base, our expanding local presence is 
enabling customers to take advantage of our 
technology like never before” says Yogesh 
Umbarkar, responsible for India business. 
Our 2015 India User Conference experienced 
rising participation with nearly 100 
attendees and more than a dozen customer 
presentations. We recently announced a 
partnership with local training company, 
Wren & Pecker, to create an educational 
platform for students at engineering 
colleges in India, to gain hands-on software 
experience. 

Ricardo Software is committed to investing 
in the growth of India and creating an 
engaged hands-on environment in which 
future generations can learn and thrive in 
advanced automotive engineering fields. 

Our impact with clients: 
Mahindra and Mahindra, one of India’s 
leading automakers and a company with 
growing international reach is currently 
using Ricardo Software products for 
powertrain Noise, Vibrations, and Harshness 

(NVH) assessment to 
meet regulatory and 
brand sound targets. 
Nitish Wagh, Vice 
President, Mahindra 
says “Early simulation of 
performance for various 

systems and subsystems plays a significant 
role in lowering the carbon footprint in the 
markets that one operates in. Using front 
loading tools effectively for NVH design, 
while meeting other powertrain and vehicle 
performance requirements, can enable 
companies to offer affordable, refined and 
fuel efficient vehicles to customers.” 

In conjunction with Mr. Wagh’s comments, 
Mahindra’s Deputy 
General Manager, Vishal 
Chaudhari, added, 
“Ricardo Software’s WAVE 
has become an integrated 
tool in our intake and 
exhaust design process 

for reducing system noise. Once models 
are ready and correlated, critical design 
decisions are possible within a day’s time.”

For the last eight years, TATA Motors 
Powertrain Design team has successfully 

simulated engine thermal and combustion 
performance using Ricardo Software’s 
robust 1D/3D CFD toolchain. TATA routinely 
applies our tools to ensure uniform exhaust 
gas recirculation (EGR) distribution to all 
cylinders, optimize fuel spray, and model 
flow through ports and manifolds as part 
of their engine development process.
For instance, proper EGR balancing has 
delivered improved emission margins on 
new generation TATA engines. TATA plans 
to further expand application of Ricardo 
Simulation software to include co-simulation 
for advanced thermal and NVH applications. 
Equipping engineers with the skills to 
complete complex combustion powertrain 
simulation is a priority at TATA’s Motors, this 
is also aligned with the trend we see in the 
Indian CAE market where clients appreciate 
our ability to transfer advanced CAE methods 
developed at Ricardo. “The need to reduce 
the time to market necessitates a reduction 
in time consuming testing iterations. We 
have found Ricardo simulation software like 
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Merging business and culture: Ricardo Software's India 
location participates in Ricardo100 Global Challenge
The Ricardo100 Global Challenge, run as part of 
the company’s 100th anniversary celebration, 
had teams of Ricardo employees taking part 
in a relay that traveled around the world using 
vehicles of significance to Ricardo’s past and 
present. The teams raised money for local, 
national and international charitable causes. 

For the Indian leg of the Ricardo100 Global 
Challenge, the team drove a New Generation Scorpio from Mahindra & 
Mahindra Ltd. The vehicle’s 5MT320 five-speed manual transmission, 
the result of a design and development collaboration between Ricardo 
and Mahindra engineers, is a part of the new-generation platform on 
which Mahindra has built its New Generation Scorpio. 

 

“Mahindra and Ricardo have collaborated 
successfully in India for many years”, said Rajan 
Wadhera, president and CEO of Mahindra Truck & 
Powertrain, and head of the Mahindra Research 
Valley. “Our two companies share a very strong 
engineering ethos, a passion for excellence 
and a laser-like focus upon delivering customer 
satisfaction in our product engineering efforts. I 
wish the Ricardo100 Global Challenge teams the 

very best with their charitable endeavors and am pleased to have been 
able to donate the loan of a Mahindra vehicle, featuring a transmission 
co-developed with Ricardo, for the Indian leg of the challenge.”

A full list of the charities supported can be found on the Ricardo100 
web site, www.ricardo100.com.

It was a life-changing 
experience and this drive 
will remain engraved in my 
memory forever.

WAVE and VECTIS for thermodynamic and 
CFD analysis, FEARCE for thermo mechanical 
analysis, with the co-simulation ability 

between them very useful 
towards the end. The 
application of these tools 
has helped to improve 
the efficiency of system 
development by providing 
better understanding of 

the system behavior. Use of such software 
tools has reduced the time to generate and 
optimize concepts and to improve the design 
quality” says Rajendra Petkar, Head- Power 
Systems Engineering, Tata Motors

TAFE Motors & Tractors Limited’s (TMTL) 
Engine Centre of Excellence is committed 
to producing best in class products. 
To minimize the number of prototypes 
developed and ensure speed to market, the 
Center of Excellence team evaluated various 
state-of-the-art engine simulation software 
products for reliability, ease of use, speed of 
solutions, customization capability, flexibility 
in licensing, support service, and value. 
Ricardo Software’s suite of tools fulfilled 
these stringent requirements and was 

selected as TMTL’s powertrain CAE platform. 
The extensive use of our suite, including 
the complete range of fluid dynamics, 
structural dynamics and FEA products has 
enabled TMTL’s team to quickly carry out a 
large numbers of simulation scenarios with 
short turnaround times. “The use of Ricardo 
Software’s tools have impacted the way 
our Engine Centre of Excellence operates. 

We have integrated the 
use of the software into 
our daily operation and 
the team is able to solve 
many of the critical issues 
using the simulation 
scenarios. We have found 

that almost every aspect of the engine is able 
to be optimized and we’re looking forward 
to working together on some of the most 
challenging applications to advance TMTL’s 
future technology projects” says Anand 
Patil, Associate Vice President, Centre of 
Excellence, TAFE Motors & Tractors Limited.

In an effort to bridge the gap between 
simulation software and our customer’s 
engineering objectives Ricardo Software 
introduced Application Engineering as a 

service. Designed specifically to assist 
customers develop in-house capabilities; 
we are able to accelerate the engineering 
process and know-how of customer 
applications. Recently, a lead engineer 
from a global research business in 
India commented “Under severe time 
constraints for a new product, we were able 
to successfully collaborate with Ricardo 
Software’s Application Engineering team to 
develop a piston model. The collaboration was 
essential for quickly establishing a baseline 
performance as well as overcoming all of 
the technical challenges presented. We look 
forward to progressing our relationship and 
developing our in-house capabilities.”

For more information about Ricardo 
Software’s growing presence in India, 
contact rs_support@ricardo.com.

Ankush Bhayekar  
Ricardo Software, 

Application Engineer.

We look forward to progressing 
our relationship and developing 
our in-house capabilities. 
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In a recent collaboration, Ricardo Software 
worked alongside Volkswagen to develop new 
methods for design and optimization of waste 
heat recovery systems in future vehicles. 
The application of recovering exhaust gas 
and converting it into usable mechanical and 
electrical energy represents an emerging 
automotive technology for increasing fuel 
economy and reducing CO2 emissions. 

Successful simulation of waste heat 
recovery systems requires analysis of critical 
interdependent operation of multiple vehicle 
sub-systems. This type of complex analysis 
often requires multiple CAE software tools, 
each modeling different sub-systems. 
This approach can be cumbersome, costly, 
inefficient, and error-prone. Recognizing this 
challenge, Ricardo Software launched its new 
model-based design CAE software IGNITE, 
with the sole purpose of creating the most 
efficient, accurate, and effective toolset for 
simulation of next generation fuel-efficient 
and low-carbon-emission vehicles.

To accomplish the goal of designing waste 
heat recovery systems, Volkswagen required 
a methodology that could combine multiple 
domains into a single integrated system, 
including: a transient engine, 2-phase flow 
waste heat recovery system, and a full vehicle 
model capable of drive-cycle simulation.

Using IGNITE, the project started with modelling 
the complete vehicle (Figure 1) in order to 
confirm boundary conditions and overall vehicle 
performance. This initial concept-level model 
included a map-based engine model, physics-
based plant models of the transmission 
& driveline, and a longitudinal dynamics 
capable vehicle. It also included drive-cycle 
specific vehicle controllers for driver behavior, 
transmission, shift and engine strategies. Using 
IGNITE, this type of high-level vehicle model is 
capable of performing drive-cycle based vehicle 
performance and fuel consumption predictions 
up to 1000x faster than real time. 

Figure 1

IGNITE was designed with dynamic model 
fidelity in mind, meaning the tool makes it 
very easy to move from high-level concept 
components to fully detailed physical plant 
models. For this application, VW required 
more advanced transient engine exhaust 
gas boundary conditions to accurately model 

waste heat recovery system performance. 
Using the industry standard Functional Mock-
up Interface (FMI), engineers rapidly added 
new and more comprehensive sub-system 
models including a transient 1D gas dynamics 
engine; exported from Ricardo Software’s 
WAVE-RT toolset using the FMI standard. 
Figure 2 shows the updated IGNITE model 
incorporating the transient engine plant.

Figure 2

With a transient engine integrated directly 
within the vehicle, the next step was to add an 
in-depth waste heat recovery system. Using 
TLK-Thermo’s TIL-Suite library, Volkswagen 
built a physics-based model of an organic 
Rankine system, which included models 
for the pump, evaporator, expander and 
condenser operation. Similar to WAVE-RT, 
the TLK model was exported as a FMU and 
imported directly into the IGNITE environment 
to be combined with the engine and vehicle 
models. Figure 3 shows the next step in the 
evolution of the base IGNITE model, now 
including the transient engine and waste heat 
recovery components. 

Figure 3

Direct connections available between the 
FMUs and native models in IGNITE 
provide a robust method for 
creating a single integrated 
model in which parameters, 
variables, and data signals can 
be easily exchanged between 
sub-systems during simulation 
(Figure 4). 

Tapping into the energy that is 
typically lost via hot exhaust gas offers an 
opportunity for automotive manufacturers 
to increase the overall fuel efficiency of 

their vehicles by using recaptured energy 
to power auxiliary electrical systems 
or provide mechanical power back onto 
the crank shaft. Volkswagen, a leader in 
advancements for fuel economy and engine 
design is harnessing various technologies 
to explore the realms of possibility. Using 
IGNITE’s integrated platform, Volkswagen 
engineers are better equipped to control key 
parameters and attributes of the system 
and components, explore dynamics and 
interdependencies, and rapidly perform 
“what-if” analyses that impact design. 

This application is an example of the distinct 
advantage of IGNITE in terms of quality 
of design, implementation, and the cost 
effective virtual approach. IGNITE represents 
a step forward in vehicle simulation, offering 
comprehensive libraries, variable component 
fidelity, and integration of Ricardo's 
proprietary technology. Additionally, the 
direct integration of design of experiments 
and optimization tools allows users to make 
important engineering decisions quickly.

Figure 4

For more information on Ricardo Software’s 
IGNITE product and this application contact 
rs_support@ricardo.com

Ricardo software collaborates with Volkswagen to 
deliver detailed waste heat recovery system analysis

mailto:rs_support@ricardo.com


In early May, Ricardo Software released 
version 2015.1, which includes a variety of 
enhancements for the entire product lineup.

In the fluid products, both VECTIS and WAVE 
now offer multi-fuel modelling capabilities 
that allow the simulation of advanced 
combustion systems such as natural gas 
with a diesel pilot, water-cooled combustion 
systems, and many more. VECTIS enhanced 
its GUI with improved visualizations, 
error checking, and additional modelling 
objects; WAVE introduced multi-cylinder 
heat release analysis, semi-automated 
multi-component Wiebe fitting, and VGT 

2015.1 release

Software sales:  RS_Sales@ricardo.com 
Software support:  RS_Support@ricardo.com 
Or visit  www.ricardo.com

For further information about Ricardo Software 
productions and support services, please contact:

Ricardo Software’s powertrain analysis products are used by 
thousands of students, researchers, and faculty worldwide. 
Dedicated to promoting careers in STEM through applied learning, 
Ricardo Software offers low-cost academic licensing grants as 
well as free-of-charge licensing for Formula SAE (FSAE) teams. 
Throughout the 2014–15 year, Ricardo Software sponsored more 
than 170 universities and teams and provided nearly 1,000 licenses. 

Virginia Tech Motorsports, recipient of a Ricardo Software grant 
and participant in the Formula SAE Michigan competition, plans to 
continue utilizing Ricardo Software's WAVE to simulate acoustics 
of their engine for next year’s FSAE competition at the Michigan 
International Speedway. After a rule change in 2015, all teams are 
now limited to a sound level of 100 dBC at engine idle, which presents 
an enormous constraint on the exhaust package. Creating basic 
1-D models of the engine will help determine the effects of intake 

volumes and geometries, essential for designing a less restrictive 
system while meeting the sound requirement. 

Choosing a STEM career focus without much experience or exposure 
can be intimidating, but as Mitchell Fink, Virginia Tech Motorsport 
Engine team member, pointed out: “Students looking into the 
engineering field should strive to be hands-on. Ricardo Software’s 
WAVE was the first software simulation tool I used to model engines 
and because of that hands-on experience I have advanced my 
education in mechanical engineering and am prepared for a career in 
the automotive industry. I never would have chosen an automotive 
career path without FSAE and Ricardo Software.”

To learn more about Ricardo Software’s academic licensing program 
visit www.ricardo.com/software

performance maps for post-processing, 
along with new example models and tutorials.

In the mechanical products, the RS portfolio 
expands its FMI compatibility; VALDYN now 
offers the users the opportunity to export a 
VALDYN model as an FMU for co-simulation 
and IGNITE offers a more robust import of 
FMUs from other software. Both PISDYN and 
RINGPAK can now take advantage of the Run 
Distribution Module (RDM) for distributed 
simulations, making optimization attainable 
in short turnaround times. ENGDYN offers 
a new thermal bearing model to improve 
prediction of temperature variations within 

Providing software to promote careers in Science, 
Technology, Engineering and Mathematics (STEM)

the bearing and includes heat transfer to the 
surrounding shaft and bearing material. SABR 
also includes various new features, such as 
raceway profiling, export of shaft geometry as 
CAD, and export of bearing stiffness. Lastly, 
FEARCE builds upon the WAVE loading feature 
released in 2014.2 with improved mapping of 
internal surfaces, enhancing the capability 
to model gas loads on the inside surfaces of 
complex, multi-volume mufflers.

Visit www.ricardo.com/software  
for all the details, including numerous other 
enhancements.

I never would have chosen an 
automotive career path without 
FSAE and Ricardo Software.

http://www.ricardo.com/software
http://www.ricardo.com/software

