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Defining Medical Gas Master Planning

• Part of overall master planning 
effort
• Existing Facility Medical Gas 

Master Planning
• New Construction Medical Gas 

Master Planning



Reasons to Master Plan

• Changing acuity and/or care needs
• Large scale projects with 

significant demand increase or site 
modifications
• Undersized Central Systems



Signs of Undersized Central Systems
• Cryogenic Fluid Central Supply Systems (CFCSS) Previously 

Bulk Oxygen System
• Bulk System fill required 2 weeks or less
• Frosted/frozen vaporizers
• Always best to work with the bulk gas supplier

• Medical Vacuum and Medical Air
• All compressors or pumps running
• Running compressors or pumps at higher pressures to achieve 

required outlet pressure

• Patient/Support Gases (O2, CO2, N2O, N2)
• Cylinder changeover weekly or more



Reasons to Master Plan

• Changing acuity and/or care needs
• Large scale projects with 

significant demand increase or site 
modifications
• Undersized Central Systems
• Pandemic Planning



COVID shook up the medical gas industry



Medical Vacuum (Suction) Use
• Used for suctioning of the airways

Occupancy Unit of Count Usage
(SCFM)

Med/Surg Patient Room Bed 0.1 
Critical Care / Intensive Care 

Patient Room
Bed 1.5



Medical Air & Oxygen Use
• Medical Air is used for blending with Oxygen for patient respiration
• The maximum volume that an adult can breathe is about 30 lpm
• It is not safe to breath pure Oxygen for long periods of time.

*Source: BeaconMedaes



Master Planning an 
Existing Facility



Assess Condition of Existing Systems
• Source Equipment

• What is the age of the equipment?
• What is the available capacity of the 

equipment?
• CFCCS – Consult with vendor

• Pipeline Sizing
• Any existing pressure issues?
• Are there too many rooms fed from 

small piping?
• What are the calculated system pressure 

losses?

• Valve Locations
• Where are the existing service valves?
• Where are they needed?
• Are there enough service valves for 

shutdown flexibility?



Plan to Address System Shortcomings
• Source Equipment

• Does old equipment need to be replaced?
• Does the available capacity meet needs?
• Would new equipment provide capacity and 

flexibility?
• CFCCS – Vendor recommended changes?

• Pipeline Sizing
• What piping changes can be made?
• What story do the calculations tell?

• Valve Locations
• Should service valves be added to 

existing piping?
• Can large shutdowns be avoided for new 

work?



Existing Facility Master 
Planning in Action



Existing Master Planning | Overview
950,000 SF Hospital in Central Wisconsin

Existing Conditions/Concerns
• Aging equipment
• Experiencing medical gas alarms
• Overcrowding due to COVID and Flu

Previous Design Motto: “tap into existing piping 
at the nearest location”



Existing Master Planning | A lot of work to be done
Current Project in Construction:
• ED Addition and Remodel

Upcoming Projects
• Inpatient Bed Addition
• Imaging Remodel
• Inpatient Bed Expansion
• ACU Expansion
• Surgery Remodel and Expansion



Existing Master Planning | A lot of work to be done

BEDS EXPANSION

BEDS EXPANSION

BEDS EXPANSION

BEDS EXPANSION



Existing Master Planning | System Analysis Overview



Existing Master Planning | System Analysis Overview



Existing Master Planning | System Analysis Results
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Existing Master Planning | Pandemic Response

Lower Level

Temporary CCU for 
COVID Overflow

Level One

Temporary CCU for 
COVID Overflow

Temporary ICU for 
COVID



Existing Master Planning | Pandemic Response
• Facility has 42 ventilators total
• Common to run 25-35 ventilators per day
• About ½ of the COVID patients were on ventilators, ½ HFNC

Level OneLower Level



Existing Master Planning | Pandemic Analysis Results
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Existing Master Planning | Piping Analysis Overview



Existing Master Planning | Piping Analysis Results
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Existing Master Planning | Piping Analysis Results

Level OneLower Level



• New custom Contactless Claw Pentaplex 
expandable to Heptaplex Stack mounted 
Medical Vacuum System
• Confirmed recently installed Medical Air 

System was adequately sized
• Setup for future independent connection 

for surgery suite
• New full sized distributed piping to 

addition to allow for load shedding of 
existing system

Existing Master Planning | Corrective Actions



Master Planning a New 
Project



Planning for Future Facility Needs
• Source Equipment

• What type of equipment best suits 
todays needs?  Tomorrows?

• What is our system capacity? 
• Does this system adapt to potential 

changing care needs?

• Pipeline Sizing
• What are the calculated system pressure 

losses?
• Can the piping system adapt to changing 

space use?

• Valve Locations
• Where are we locating service valves?
• Should valved connections be added now for 

future projects? 
• Do we have auxiliary source connections 

identified?



New Project Master 
Planning in Action



New Master Planning | Facility Overview
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New Master Planning | Facility Overview
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New Master Planning | Facility Overview
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New Master Planning | System Analysis Overview
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New Master Planning | System Analysis Overview
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New Master Planning | System Analysis Overview
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New Master Planning | System Analysis Overview
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New Master Planning | Piping Analysis Overview

• Grey – M/S Room Operation

• Purple – Pandemic Operation

• Additional 0.8 PSI drop for floor

• Roughly 20% of system allowable pressure 
drop 



New Master Planning | Summary
• Central Systems set up to 

accommodate future space 
usage and pandemic operation 
mode.
• Floors zoned and valved for ease 

of room conversion
• 8th Floor piping sized to handle 

pandemic operation



What does NFPA says



NFPA 99 | 2018
5.1.14.7.3
An annual review of bulk system 
capacity shall be conducted to ensure 
the source system has sufficient 
capacity.



NFPA 99 | 2018
5.1.3.6.3.9 (B)
Medical air compressors shall be 
sufficient to serve the peak 
calculated demand with the largest 
single compressor out of service. In 
no case shall there be fewer than 
two compressors.



NFPA 99 | 2018
5.1.3.7.1.1
Medical-surgical vacuum central supply 
systems shall consist of the following:
(1) Two or more vacuum pumps sufficient 
to serve the peak calculated demand with 
the largest single vacuum pump out of 
service.



NFPA 99 | 2021
5.1.14.1.2.1
The Responsible Facility Authority 
shall have primary responsibility for 
implementation of the piped medical 
gas and vacuum system requirements 
of this code for the Health Care 
Facility, including all medical gas, 
support gas, medical vacuum and 
WAGD systems.



NFPA 99 | 2021
5.1.14.1.3.1
The person designated as the 
Responsible Facility Authority shall be 
qualified to interpret, implement and 
advise on this Code



NFPA 99 | 2024 (proposed)
“The system designer shall size the 
piping such that the calculated 
pressure or vacuum losses across the 
piping as designed do not exceed 10% 
of the intended operating pressure at 
the source valve. The pressure drop 
calculations shall become part of the 
facility’s permanent records.”



Conclusion

• Defining Medical Gas Master 
Planning
• Existing and New

• Reasons to Master Plan
•Master Planning in Action
• NFPA Requirements



Questions?


