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Operating Room Air Distribution Systems
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Importance of Air Distribution Systems
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• 25-35 CFM/ft2
laminar flow

• 70% coverage 
with diffusers

• 20 ACH

ASHRAE 170 Requirements for OR
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ASHRAE 170 Requirements

Critical Environments

• System Sizing Example:
– 480 ft2 O.R.
– 10ft ceiling
– 20 ACH = 1600cfm



ASHRAE 170 Requirements

Critical Environments

• Maximum of 30% non-
diffuser equipment

• (3) 24”x48” diffusers
– 25 cfm/ft2 = 600 cfm
– 30 cfm/ft2 = 720 cfm
– 35 cfm/ft2 = 840 cfm

• Need more than just (3) 
diffusers for 20 ACH and 
1600 cfm



ASHRAE 170 Requirements
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• Need more than just (3) 
diffusers for 20 ACH 
and 1600 cfm

• Add 4 additional 
diffuser for seven total



• Laminar Flow Systems
– Laminar diffuser array concentrated above surgical zone
– Displace particulates to low-level returns

Operating Rooms
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• Laminar Flow Systems

Operating Rooms
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• Typical Laminar Diffuser Layout

Operating Rooms
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• Diffuser mounted HEPA filters
– Room-side replaceable with gel seal
– Eliminates concern of upstream duct cleanliness
– Lower pressure drop vs. HEPA in Air Handler

Operating Rooms
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• Air Curtain Systems
– Smaller laminar array (30-40% of total airflow)
– Perimeter slot at 25 to 45 cfm/ft (60-70% of total airflow)
– Displace particulates to low-level returns

Operating Rooms
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• Air Curtain System

Operating Rooms
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• Benefits of Air Curtain Systems
– Smaller laminar array
– Easier integration with other ceiling equipment

Operating Rooms
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Operating Rooms

Critical Environments

• Ductwork simplification with continuous plenum



Operating Rooms

Critical Environments

• Avoid gaps in air curtain, pathway for contaminants



• Return/Exhaust Grilles
– Min. two low-level exhaust grilles, 4 recommended
– Mounted symmetrically in center of walls, or in each corner
– Optional second set at mid to high level mounting
– Sized for 500fpm

Operating Rooms

Critical Environments



• Laminar System
– Ideal for smaller OR, 

moveable tables, and 
hybrid OR w/ imaging 
equipment

– Allows for HEPA filter 
integration

– Lower profile design, ideal 
for low ceiling plenum 
heights

Operating Rooms

Critical Environments

• Air Curtain Systems
– Good option for large 

OR, or where large 
airflow is required

– Reduces overall 
diffuser sizes in ceiling 
and frees up ceiling 
space

– Reduces tapering 
effect of center laminar 
array



Modern Operating Room Challenges
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Operating Room Trends
• Larger rooms
• More equipment and higher cooling loads
• Hybrid surgery/imaging rooms
• Congested ceilings layouts
• Congested ceiling plenums

Modern OR Challenges
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• Larger OR spaces, requiring more airflow/diffusers
– 480 ft2 at 20 ACH = 1600 CFM (7 diffusers)
– 600 ft2 at 20 ACH = 2000 CFM (9 diffusers)
– 600 ft2 at 25 ACH = 2500 CFM (11 diffusers)

• Hybrid/Imaging OR
– 1000 ft2 at 20 ACH = 3400 CFM (15 diffusers)

*Based on 10ft. Ceiling height and 24x48 diffusers @ 30cfm/ft2

Modern OR Challenges
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• Hybrid OR, Interventional Radiology, Catheterization
– Ceiling level rails or Unistrut®

– Facilitates mounting of C-Arm support tracks

Modern OR Challenges
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• Additional equipment and congested ceilings

Modern OR Challenges

Critical Environments

Diffusers
Equipment 

Rails

Imaging 
Equipment

Ceiling Grid

Light Boom

Ceiling Level 
Unistrut®



Modern Operating Room Strategies
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• Maintaining room pressure integrity is critical
– Gasket T-bar grid is a great option
– Framing for diffusers, lights, infill panels
– Provides easy access to ceiling plenum and equipment

Operating Room Strategies

Critical Environments



Ceiling Systems
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Patented Ceiling Clip
• Turn every panel into an access panel



Ceiling Systems
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• Optimizing layouts, reduce gaps between laminar diffusers

34 framed openings                        1 framed opening



Ceiling Systems
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Ceiling Systems
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• Use common plenum to reduce ductwork and height

Operating Room Strategies
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Operating Room Strategies
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• Ships as modular components to site for final assembly



Operating Room Strategies
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Operating Room Strategies
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• Easy to clean and nice aesthetic with flush face assembly



• Hybrid OR: Custom diffuser sizes are common, maximize 
size between main horizontal equipment rails

Operating Room Strategies

Critical Environments



• Do not cover laminar diffusers with equipment rails

Operating Room Strategies

Critical Environments



Ceiling Systems
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• Use Engineered ceiling grid between ceiling-level rail

Operating Room Strategies
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• Careful coordination with imaging equipment

Operating Room Strategies
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• Integrated Design team; design coordination between 
Engineers, Architect and equipment suppliers is key

Operating Room Strategies
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Case Study – Common Plenum
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• Challenge: 
– Low ceiling plenum height, 12” height limitation
– 798 ft2, 20 ACH, 2700 CFM
– 14 laminars, no room for top inlet diffusers 
– Two light booms w/ med gas, one equipment boom
– 11 perimeter light troffers

University Health Care System – Augusta, GA
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University Health Care System – Augusta, GA
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• Solution: 
– 11” tall common plenum laminar array, 4 modules, 4 inlets
– (x10) 24x48 and (x4) 24x36 laminar, 26 CFM/ft2

– Welded grid for lights and boom locations

University Health Care System – Augusta, GA
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New Innovations
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Ultrasuite
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Ultrasuite

Critical Environments

• High performance 
LED lighting

• High performance 
laminar array

• Fully customizable



Ultrasuite

Critical Environments

• Equalized lighting where needed – above surgical table
• Shadows eliminated



Ultrasuite
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New Innovations

Critical Environments

• Fully equalized laminar airflow for contaminant removal
• 12” low profile common plenum laminar array
• Reduced inlet connections and ductwork complexity



Ultrasuite
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New Innovations

Critical Environments

• Designed to meet 300+ ft-candles at table
• 24x48 Module – 17,400 Lumens
• 24x24 Module – 10,200 Lumens
• Photometric IES files available, IESNA LM-79



New Innovations
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• L80 > 60,000 hours
• IP67 rated LED, impervious to dust and liquids
• 100+ Lumens per watt



New Innovations
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• Emergency battery backup
• 90 min. operation on critical circuit



New Innovations
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• Optional glare-reducing green surgical lighting



New Innovations
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• Color Rendering Index (CRI) 90+

• Selectable colors; 2500k to 6100k, 5100k typical



New Innovations
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• Remote LED driver cabinet
– Normal and Critical Circuit
– Factory wired for quick installation
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Ultrasuite

Critical Environments

• Winnipeg and Atlanta demos



www.pricecriticalenvironments.com
criticalenvironments@priceindustries.com

Questions?


