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Vehicle Test Cell Facility Requirements Checklist

Introduction
In the highly specialized domain of vehicle testing, the design and operation of test cell facilities

are pivotal to ensuring precision, safety, and reliability. Such facilities host a diverse array of testing

activities—ranging from dynamometer runs of powertrains to complex battery assessments—

requiring meticulous planning and robust infrastructure. This document provides a comprehensive

checklist of facility requirements, covering infrastructure design, utilities, environmental controls,

safety measures, control systems, and maintenance support. The checklist aims to guide facility

planners, engineers, and stakeholders towards establishing a state-of-the-art test cell environment

aligned with contemporary automotive testing demands.
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Infrastructure & Facility Design
The physical layout and structural integrity of the test cell facility set the foundation for safe and

ef�cient testing operations. Adequate spatial planning must accommodate the test cell itself,

control rooms, and ancillary support areas, ensuring clear work�ows and accessibility.

  Provide suf�cient area for test equipment, control stations, and

support functions with logical separation to optimize process �ow.

Floor Space and Layout: 

  Floors and mounting points must support heavy equipment such

as dynamometers, battery packs, engines, and powertrains, preventing any risk of structural

failure.

Structural Reinforcement: 

  To protect personnel and sensitive equipment,

implement acoustic barriers and vibration dampening systems, minimizing noise pollution

and mechanical interference.

Soundproo�ng and Vibration Isolation: 

 

Design HVAC systems to facilitate

adequate air exchange, avoiding

accumulation of hazardous gases and

maintaining clean air quality.

Ventilation and Air�ow Management:

  Install advanced �re

suppression tailored to test articles,

especially focusing on battery and fuel

testing hazards.

Fire Suppression: 

  Ensure large

entryways and overhead clearance

accommodate the installation and removal of bulky test items such as vehicles and engines.

Equipment Access: 

  Implement physical barriers and access control to

restrict unauthorized entry and protect personnel from operational hazards.

Safety Barriers and Controlled Entries: 
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Reliable and conditioned utilities are critical for uninterrupted test operations and equipment

longevity.

Utilities & Power

  High-capacity, stable electrical feed with power conditioning to protect

sensitive instrumentation.

Electrical Supply: 

  Uninterruptible power

supplies (UPS) and generators to maintain

operation during outages.

Backup Systems: 

  Closed-loop

systems or chillers to dissipate heat

generated by equipment effectively.

Cooling Water Supply: 

  Clean, dry compressed air

system for pneumatic controls and

instrumentation.

Compressed Air: 

  Facilities for safe storage and handling of diverse fuels including

gasoline, diesel, hydrogen, and e-fuels.

Fuel Storage and Delivery: 

  Systems designed to capture and treat emissions safely, maintaining air

quality and compliance with environmental regulations.

Exhaust Extraction: 
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Environmental & Thermal Control
Maintaining precise environmental parameters is essential for test repeatability and equipment

protection.

  Capable of sustaining stable temperature and humidity levels within the test

cell.

HVAC Systems: 

  Incorporates heat exchangers, chillers, and coolant loops to regulate

equipment temperatures.

Thermal Management: 

  Optional hot/cold soak chambers and environmental chambers enable

testing under extreme conditions, replicating real-world scenarios.

Climate Simulation: 
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  Proper anchoring and structural support to ensure precision and

safety.

Dynamometer Foundations: 

  High-speed, low-latency systems for real-time

monitoring and control.

Data Acquisition and Control Networks: 

  Organized cable trays and patch panels to facilitate maintenance

and minimize signal interference.

Instrumentation Wiring: 

  Dedicated areas with reference standards to ensure measurement

accuracy.

Sensor Calibration: 

  For sensitive electronics and electric vehicle systems, electromagnetic

compatibility shielding is critical.

EMC Shielding: 

Safety Systems
Comprehensive safety provisions are non-negotiable in facilities handling �ammable fuels, high

voltages, and heavy machinery.

Robust measurement and control capabilities underpin the accuracy and reliability of test data.

Test & Measurement Infrastructure

  Redundant stop triggers accessible throughout the facility.Emergency Stop: 

  Various agents—such as inert gases, water mist, or foam—selected

based on test article requirements.

Fire Suppression Systems: 

  Sensors for hydrogen and

natural gas to promptly identify and

address leaks.

Leak Detection: 

  Systems to detect thermal

runaway and protect against explosions.

Battery Safety: 

  Capable of clearing

exhaust gases and hazardous leaks swiftly.

Ventilation Purge: 

  Prevent unauthorized or unsafe access to operational zones.Access Control and Interlocks: 
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  Soundproofed with clear visual access—either physical windows or video

feeds—to the test cell.

Control Room: 

  Human-machine

interfaces (HMI) with integrated safety

monitoring.

Operator Stations: 

  Robust servers and

backup solutions to securely store test

data.

Data Management: 

  Protection of networked

equipment against unauthorized access or

cyber threats.

Cybersecurity: 

  Capability to observe and control tests offsite, enhancing �exibility and

safety.

Remote Monitoring: 

Support & Maintenance
Sustaining facility operations requires dedicated resources and spaces for upkeep and logistics.

Ef�cient control and oversight are vital for safe, consistent, and secure test execution.

Control & Monitoring

  Equipped areas for maintenance and repairs.Workshops: 

  Organized spaces for parts, fuels, lubricants, and consumables.Storage: 

  Onsite calibration facilities to maintain sensor and instrument accuracy.Calibration Lab: 

  Systems for safe disposal and treatment of coolants, oils, exhaust

byproducts, and hazardous materials.

Waste Handling: 
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Summary and Recommendations
Establishing a vehicle test cell facility demands a holistic approach integrating structural

robustness, precise environmental controls, advanced measurement capabilities, stringent safety

protocols, and ef�cient operational support. This checklist not only helps identify core requirements

but also encourages proactive planning to future-proof facilities amid evolving testing

technologies and regulatory landscapes. Stakeholders are advised to tailor these general guidelines

to their speci�c contexts, ensuring compliance with local codes and standards while fostering

innovation and safety.

At A&D Technology, we help vehicle manufacturers take the guesswork out of planning and

operating their test facilities. Our  test automation and control software seamlessly integrates

with both new and existing third-party equipment to provide precise, �exible test execution. Paired

with , our lab asset and process management platform, we enable manufacturers to

optimize utilization, streamline work�ows, and maintain full visibility across their operations. In

addition, A&D offers advanced testing solutions including , 

(HILS) simulation systems, , and 

 and , giving engineers the ability to validate performance,

ef�ciency, and compliance under real-world conditions. Whether you’re building a new test cell or

upgrading your current setup, A&D provides the tools and expertise to design a solution that

accelerates development and ensures your facility runs at peak ef�ciency.

iTest

LabWorX

dyno controllers hardware-in-the-loop

combustion analysis tools,battery testing platforms emissions

measurement calibration equipment

 today to start planning your vehicle test cell. Contact A&D Technology

Follow A&D Technology on LinkedIn

 A&D's services and solutions overview brochure.Download

Watch our Company Overview Video

https://aanddtech.com/
https://aanddtech.com/itest-automation/
https://aanddtech.com/labworx/
https://aanddtech.com/dyno-controller/
https://aanddtech.com/2018/06/05/helios/
https://aanddtech.com/2018/03/05/phoenix-am-rt/
https://aanddtech.com/applications/itest-battery/
https://aanddtech.com/2018/03/05/bex-1000ft/
https://aanddtech.com/2018/03/05/bex-1000ft/
https://aanddtech.com/products/automated-calibration/
https://aanddtech.com/contact-us/
https://www.linkedin.com/company/aanddtech
https://237905.fs1.hubspotusercontent-na1.net/hubfs/237905/Website%20Collateral/Why-A&D.pdf
https://youtu.be/SnAuLd-P5x4
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