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LEARNING OBJECTIVES
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Identify key strategies for integrating Smart Labs into laboratory design guidelines for new 
construction;

Understand the importance of performance-based goals in defining design guidelines;

Evaluate research needs, safety, sustainability, and cost considerations to inform strategic 
design guideline development;

Apply best practices and lessons learned to current and future new construction.



INTRODUCTION

Sandia is a multidisciplinary national 
security and engineering laboratory 
completing research and development in:

• Nuclear Deterrence

• National Security Programs

• Global Security

• Energy & Homeland Security

• Advanced Science & Technology
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SANDIA LABORATORIES SIZE

• Albuquerque- 690 buildings on 13,734 acres

• California- 71 buildings on 410 acres

• Tonopah- 81 buildings on 3,520 acres

• Kauai and Maui- 48 buildings on 133 acres

190 lab buildings 
2,800,000 ft2

How do we even start?
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IDENTIFY THE STAKEHOLDERS
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Whose support do you need?
Who owns specific program elements?
What can change, what can’t, and why?

• Laboratory ventilation system 
stakeholders at Sandia:
• Industrial Hygiene
• Radiation Protection
• Explosives Safety
• Fire Protection
• Facilities
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What Resources Already Exist?

MAN-004 Design Standards Manual
• To be used by Architectural and 

Engineering professionals
• Required codes, guidelines, manuals, 

and standards
• General design standards and procedures
• Civil design
• Landscape design
• Structural design
• Architectural design
• Fire protection design
• Mechanical design
• Electrical design

Smart Labs Design Guidelines

• General requirements

• Optimized ventilation

• Building efficiency

• Sensors and controls

• Operation
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SMART LABS DESIGN GUIDELINES
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High level guidance, requires design to follow:
• ANSI Z9.5 Laboratory Ventilation (latest edition)
• ASHRAE Laboratory Design Guide, Second Edition 
• ASHRAE Classification of Laboratory Ventilation Design Levels



SMART LABS DESIGN GUIDELINES
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Clear, performance-based requirements for the laboratory ventilation systems
• Based off of the Laboratory Ventilation Risk Assessment process
• Clear design goals determined by the hazard level of the laboratory space

From the I2SL Smart Labs Toolkit



SUCCESSES 
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Sandia is designing a new 130,000 ft2 laboratory building, first time new guidelines will 
be applied
• Will replace an older building, so lab activities are already well characterized
• Lab programs are know to be consistent with little change in hazard
• Design firm knew from the Smart Labs Guidelines that they must get ventilation 

requirements from ES&H
• ES&H is able to perform LVRAs on existing labs that will be moved into the new building

• Helped design firm group high hazard labs in one side and low hazard labs on the other
• Identified critical lab spaces that will require laminar ventilation design
• Identified which labs will need a general exhaust purge capability
• Firmed up design goals for the HVAC system

• Good acceptance of our ventilation requirements as based in most current standards and 
industry best practices 



CHALLENGES
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While ventilation requirements feel solid, other high-performance elements may be at risk 
when design reaches “value engineering”: 
• Additional sensors for the HVAC system
• Sensors for the general exhaust system
• Occupancy sensors, sash position sensors, etc.
• Electrified building utility options

Current design guidelines don’t explicitly define what we need to accomplish in a high-
performance lab building, so many of these elements feel like “extras”

Laboratory remodeling projects don’t fit current guidelines



FUTURE GOALS
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Clearly define design objectives for high-performance laboratory buildings

Clearly define specific design elements to be consistently applied across new buildings (e.g., 
fume hood type, controller type, minimum flow setpoints, etc.)

Clearly define ventilation system commissioning and how it will integrate with the future 
Laboratory Ventilation Management Program
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