Nanocoolants

Innovation labs

Liquid coolants have long been used in the manufacturing, metallurgical, automotive,
and other industries. Recently, they have been adapted for wider usage, such as in the
cooling of data center appliances and hybrid vehicles. Manufacturers are looking for
more efficient cooling technologies; the need is to increase overall system performance
while reducing financial and environmental impact.
An emerging area of research is to improve heat transfer efficiency of a heat transfer
fluid by dispersing nanoparticles in it. The challenge is to develop a cost-effective,
scalable process to produce stable dispersions with consistent performance over
heating-cooling cycles. TCS has developed novel coolants by dispersing a variety of
nanoparticles such as carbon nanotubes, metal, and metal oxides. Considering the
significant investment required for setting up coolant manufacturing facilities, we have
also made it possible to integrate our process with existing coolant manufacturing lines
with little modification.

Overview

Our Solution

The inherently low thermal conductivity of
conventional heat transfer fluids such as water,
mineral oil, and glycols has led to the search for
improved heat transfer liquids. The addition of
nanoparticles improves the thermal efficiency of
coolants while maintaining other coolant parameters
(for example, viscosity and foaming). This leads to
process improvements, cost reduction, and a lower
environmental footprint. In trying to add nanoparticles
to liquid coolants, the two primary challenges are the
ability to generate nanoparticles in large volumes, and
to suspend the particles in the base coolant such that
they do not coagulate.

We are pioneers in demonstrating that nanocoolants
can be produced commercially in large quantities, and
that they can be stable for years. Coolants based on
our proprietary technology have shown consistent
performance over several thousand heating/cooling
cycles. Our coolants utilize the dispersion of sub-100
nm nanoparticles — including carbon nanotubes,
metals, and metal oxides — in conventional heat
transfer fluids. This process increases the thermal
conductivity of the base fluid.

Our nanocoolant solution addresses both these
technical challenges. We have designed dispersants
based on our novel molecular modeling methodology,
which helps keep the nanoparticles suspended and
non-coagulated. Our proprietary process involves
high-energy milling of coarse particles in a cooling
fluid, along with dispersants, to produce a stable
coolant. With this process, converting an existing
coolant to a nanocoolant has only a marginal impact
on cost.

We have demonstrated the ability to produce stable
engine coolants in quantities exceeding 100 liters; our
process has demonstrated a 10 to 50 percent
enhancement in the heat transfer efficiency of a
commercial coolant. Our coolants have been proven to
remain stable for as long as 36 months; their
properties have been proven invariant for more than
3,000 cycles. In addition, our patented process can be
seamlessly integrated into existing coolant
manufacturing lines.
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An Overview of the Process of Creating Nanocoolants

Benefits

The TCS Advantage

Nanocoolants can be applied to various uses,
such as in the automotive, metal processing,
and manufacturing industries, and for IT infrastructure
cooling. Our solutions around automotive applications
envisage benefits such as:

The Process Engineering Innovation Lab at TCS
Innovation Labs holds several patents for nanocoolant
solutions. The Lab carries out research in areas such as:

n
Reduced costs: With improved heat transfer

efficiency, a lower-capacity coolant pump can be
used, reducing the quantity of coolant required.
Our solution thus reduces the cost of initial set-up as
well as operating costs.
n
Lower greenhouse gas emissions. The increased

thermal efficiency with our nanocoolants as
opposed to traditional cooling methods leads
to improved fuel efficiency and, therefore,
lower emissions.
For the automotive company, our solution provides
more efficient IC engine cooling at a marginally higher
cost; for the consumer, this translates into a more
fuel-efficient car.
Similar benefits are expected for other industries and
use cases as well. In addition, our patented process
can be seamlessly integrated into existing coolant
manufacturing lines with few modifications, requiring
little additional investment.

n
Nanotechnology and Nano-biotechnology

Initiatives
n
Scale-up of nanoparticle production
n
Design of performance chemicals and nanofluids

based on molecular modeling
n
Polymer-based drug delivery systems
n
Metals and Materials Innovation
n
Model-based optimization of industrial

operations
n
Integrated platform for metals processing

simulation and optimization
n
Integration of materials in the

manufacturing

process up to the design stage
n
Green Technologies
n
Energy-efficient data centers
n
Eco-cements from industrial wastes
n
Solid waste management for the minerals and

metals industries

About TCS Innovation Labs
The TCS Corporate Technology Office governs formal research and innovation in the company.
We have several disruptive innovations to our credit and we set up our first research lab in 1981
when the IT industry in India was just taking shape. We adopted model-driven development
and created toolsets for each phase of the application development lifecycle.
Today, TCS research is focused on Software, Applications, and Systems exploration. Our
Research and Innovation teams, through a global network of TCS Innovation Labs, work across
domains and new technologies to deliver a range of solution frameworks to help your
business to optimize, analyze, digitize, de-risk, and sustain.
In the true spirit of collaboration and open innovation, we have created a co-innovation
network, TCS COIN™ that connects with several entities in the innovation ecosystem such as
emerging technology companies, venture funds, academic research, strategic partners, and
key customers. The group co-innovates, capitalizing on the strengths of each, for the benefit
of all.

Contact
To know more about our TCS Innovation Labs – Process Engineering, contact
innovation.info@tcs.com

About Tata Consultancy Services Ltd (TCS)
Tata Consultancy Services is an IT services, consulting and business solutions organization that
delivers real results to global business, ensuring a level of certainty no other firm can match.
TCS offers a consulting-led, integrated portfolio of IT and IT-enabled infrastructure, engineering
and assurance services. This is delivered through its unique Global Network Delivery ModelTM,
recognized as the benchmark of excellence in software development. A part of the Tata Group,
India’s largest industrial conglomerate, TCS has a global footprint and is listed on the National
Stock Exchange and Bombay Stock Exchange in India.
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