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FIRM OVERVIEW

45 YEARS 375+ PEOPLE

7 US OFFICES 30” HIGH

Rich History Expert Resources

National Presence Opus, our mascot
SERVICES

KEY MARKETS

• Architecture
• Interior Design
• Engineering

• Master planning
• Branding + Env. Graphic 

Design

• Workplace Strategy
• Facility Information 

Consultancy

Mission Critical

Corporate Distribution Education

Retail + Mixed UseMulti-Family Science + Technology

Health + Life Sciences Hospitality
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Rajan Battish, PE, ATD, LEED AP
 Principal, Mission Critical.

 30 years experience in innovative design. 

 Pioneered Battery Storage Systems for data 
centers.

 Published numerous papers on energy 
efficiency and data center resiliency.
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Data has become the currency of our generation, so 
our goal is to create secure, resilient and flexible 
facilities that safeguard a way forward
-Rajan Battish



Background Noise
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Basics of Noise Transmissions

 Sound Levels: Measured in Decibels (dB).

 Frequency Dependent
 Lower frequencies travel further than 

higher frequencies.

 Signal power decreases at higher 
frequencies.

 Conversation speech 60 dB.  
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Basics of Noise Transmissions

 CDC recommends 65 dB.

 Above 85 dB can lead to hearing 
damage.

 OSHA requires hearing protection at 85 
dB and greater.
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Technical Background

Combination of sound levels is not additive
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Technical Background

Sound levels decrease logarithmically over distance (Inverse Square Law)
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Sound Reduction
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MEP Equipment – Typical Noise

500 Ton Air Cooled Chiller up to 105 dB

500 Ton Cooling Tower up to 82 dB
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2 MW Load Bank up to 95 dB

2 MW Generator up to 126 dB



Sound Mitigation Techniques

 Cooling Tower Enclosure
 Acoustic Paneling and walls on all sides 

of towers.

 Provides up to 17 dB reduction in 
sound.

 Chiller Sound Enclosure
 A sound enclosure with 4 walls and 

intake/exhaust silencers.

 Provides up to 30 dB reduction in 
sound.
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Sound Mitigation Techniques

 Generator Level 2 Enclosure
 Generator installed within full enclosure

 Provides up to 45 dB reduction in sound

 Load Bank
 No standard sound mitigation
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Sound Mitigation Techniques

 Sound Engineering Study

 Identify high noise areas

 Evaluate mitigation strategies
 Noise Barriers  
 Custom Equipment Enclosures 
 Site Layout Recommendations 
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Sound Over a Distance
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Steady State Emergency Operation Maintenance Operation



Sound Over a Distance w/ Sound Attenuation
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Steady State Emergency Operation Maintenance Operation



Efficiency Metrics
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Power Usage Effectiveness (PUE)

 Quantifies energy efficiency.

 Ratio of total power use vs IT dedicated 
power - (Power (in)/ Power (IT).

 Impact on Efficiency.
 Mechanical Systems
 Parasitic Loads
 Electrical Systems
 IT Load Profile
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Water Usage Effectiveness (WUE)

 Quantifies water needed for IT power

 Ratio of water usage annually vs IT 
power consumption

 Air-cooled chillers provide improved 
WUE vs Water-cooled chiller solution 
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Water Usage Effectiveness (WUE)



Future of Data Centers

© 2023 RSP ARCHITECTS, LTD     



Fuel Cells

 DER application

 Hydrogen powered

 Used for backup generation

 Zero- carbon emissions

 COGEN possibilities
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Bloom Energy Fuel Cell



Long Duration Battery Storage
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 Multi Day
 Pumped Hydro
 Hydrogen

 Intra-day
 Metal Anode
 Flow Battery



Battery Storage System

 Reduces utility demand

 Lithium-ion batteries (Sodium?) 

 24/7 “always on” power

 Integrated with renewable resources 
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AES Battery Storage System



Advanced Small Modular Reactors

 Generate 10MW to 300 MW

 Operate up to 10 years w/o refueling

 Up to 60-year life expectancy 

 Self-adjusting - passive safety systems
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Thank You
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