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How We Unlocked ~$300K in Annual Energy Savings for our
Client with Next-gen Battery Thermal Management Systems

A global automotive player partnered with leB to evaluate next-generation t
management solutions for mobility applications, with a specific focus on &k
Ob- e Ctive thermal management systems. The objective was to assess advanced techno

J that improve heat dissipation, optimize climate control, and enable reliable t
regulation across electric and autonomous vehicles, while enhancing energy effic
sustainability, and system performance.

Our Strategic Approach

To deliver measurable gains in battery energy efficiency, leB applied a technology-led, application-focused
framework to evaluate next-generation thermal management solutions across the mobility ecosystem,
aligning performance requirements with energy optimization and scalability.

Battery Thermal Management Assessment

Evaluated state-of-the-art battery thermal management architectures, including liquid cooling, phase-change
materials, and integrated thermal loops. Assessed their effectiveness in maintaining optimal battery operating
temperatures, improving safety, and extending battery life under varied operating conditions.

Heat Dissipation & Climate Control Optimization

Analyzed heat dissipation strategies across power electronics, battery packs, and cabin systems. Evaluated
opportunities to optimize HVAC integration and reduce parasitic energy losses associated with cooling and
heating processes in EVs and autonomous platforms.

Autonomous & Multi-Application Thermal Regulation

Assessed thermal regulation requirements for autonomous vehicle systems, including sensors, computing
units, and energy storage. Identified adaptable thermal solutions capable of serving multiple emerging
applications such as EVs, stationary energy storage, and next-generation mobility platforms.
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Emerging Battery Management Systems
The most efficient and cost-friendly methods to implement in a BMS include the balancing of the battery pack charging and dischargin

control and temperature monitoring, which help improve the performance of the battery ILLUSTRATIVE

Key Functions and Innovations around Battery Management Systems
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This engagement translated thermal innovation into measurable efficiency and growth outcomes by:

@ Delivering ~12% improvement in overall energy efficiency, resulting in approximately $300,000 in
annual energy cost savings.

@ Enabling the client to develop a scalable thermal management solution applicable across 5-10
emerging use cases, including EVs, energy storage systems, and autonomous mobility platforms.

@ Strengthening the client’s positioning as a provider of efficient, reliable, and sustainable thermal
management solutions for future mobility.

Cconclusion B

Through a focused evaluation of battery thermal management, heat dissipation, and system-level
optimization, leB helped the client identify high-impact opportunities to reduce energy consumption
and enhance system efficiency. The insights supported the development of versatile thermal
management solutions, enabling the client to address emerging mobility applications while delivering
tangible cost and performance benefits.
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Ingenious e-Brain is a global research advisory and management consulting firm
that helps businesses future-proof their operations by addressing complex
challenges with sustainable, strategic, and expert-led solutions. With a global
network of industry experts, analysts, scientists, and consultants, we bring
world-class research capabilities and a proven track record of delivering 5,000+
projects across various industries.

With over 13 years of proven excellence, we have successfully tackled complex
business challenges for Fortune 500 and Global 1000 corporations, industry
leaders, manufacturing giants, startups, investors, universities, and leading
companies across domains including automotive, energy, chemicals, advanced
materials, life sciences & chemistry, healthcare, medical technology, personal &
home care, sustainability, consumer packaged goods, and hi-tech industries.

Our services empower organizations to accelerate innovation, optimize R&D portfolios, and navigate complex intellectual
property (IP) challenges, all while scaling operations with resilience. We support clients at every stage of the innovation process,
from product launches and IP co-creation to market intelligence, consumer sentiment analysis, and gathering actionable
customer insights through surveys.
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