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HEALTHCARE ROOM PRESSURE RELATIONSHIPS 

▪ What are room pressure relationships?

▪ Why are room pressure relationships required?

▪ Code requirements

▪ Space requirements

▪ Construction & Architectural impacts

▪ Testing & Balancing

▪ Other Considerations

OVERVIEW



What is a room pressure relationship?

- Difference in pressure between one space and 

the adjacent spaces around it.

How are room pressure relationships 

accomplished?

- Pressure differentials are created by airflow 

differentials within the space. Airflow always 

moves from higher pressure to lower pressure.

Image Source: sonicu.com
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Three Types

▪ Neutral

- Equal air in and out

▪ Positive

- More air in than out

▪ Negative

- More air out than in
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Neutral Positive Negative

100 CFM100 CFM
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▪ Contaminant Control

- Infection Control

- Odor Control

- Hazard Control

▪ Neutral (No Requirement)

- Where contaminants are not anticipated to pose a risk.

▪ Positive

- To keep contaminants from entering the space.

▪ Negative

- To keep contaminants from leaving the space.

Infection Control Risk Mitigation 

Recommendations (ICRMRs) from FGI
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▪ Create Air Movement from Cleanest Spaces to Dirtiest Spaces

Clean
( + )

Neutral
Dirty
( - )
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▪ State of Wisconsin SPS 364.0300 Health care facilities.

(1) This is a department rule in addition to the requirements in IMC 

chapter 3: In addition to the requirements in chs. SPS 361 to 366, the 

heating and ventilation systems for health care facilities only shall conform 

to the applicable provisions of FGI Guidelines for Design and Construction 

of Hospitals and Outpatient Facilities 2014, except as provided in sub. (2).

(2) 

(a) The requirements in parts 1 and 5 of FGI guidelines are not included as part of this chapter.

(b) This is a department rule in addition to the requirements in part 6 of the FGI guidelines: Addenda a, b, 

d, e and f for ASHRAE 170 are included as part of this chapter, except as provided in sub. 2.

(c) Substitute the following definition for the corresponding definition listed in ASHRAE 170 section 3: 

“Alteration”, has the meaning as givein in IEBC section 202.

Note: IEBC section 202 defines “alteration” as “any construction or renovation to an existing structure other 

than a repair or addition. Alterations are listed as Level 1, Level 2, and Level 3.”
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CODE REQUIREMENTS

https://docs.legis.wisconsin.gov/document/administrativecode/ch.%20SPS%20361
https://docs.legis.wisconsin.gov/document/administrativecode/ch.%20SPS%20366
https://docs.legis.wisconsin.gov/document/administrativecode/SPS%20364.0300(2)


▪ ANSI/ASHRAE/ASHE 170-2013 – Ventilation for Healthcare Facilities

- Included as part of 2014 FGI, as adopted by the State of 

Wisconsin.

- Most detailed HVAC information is located in this standard.
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▪ ASHRAE 170 – Table 7.1 Design Parameters
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▪ Spaces Requiring Negative Pressure per ASHRAE 170-2013
• Medical/anesthesia gas storage

• ER waiting rooms

• Triage

• ER decontamination

• Radiology waiting rooms

• Toilet rooms

• AII room (Airborne infectious isolation)

• Physical therapy

• Bathing room

• Darkroom (Radiology)

• Bronchoscopy, sputum collection, and pentamidine administration

• Laboratory (general, bacteriology, biochemistry, cytology, glasswashing, 

histology, microbiology, nuclear medicine, pathology, serology, sterilizing)

• Nonrefrigerated body-holding room

• Autopsy room

• Endoscope cleaning

• Hydrotherapy

• Dialyzer reprocessing room

• Nuclear medicine hot lab

• Nuclear medicine treatment room

• Sterilizer equipment room

• Soiled or decontamination room

• Warewashing

• Laundry

• Soiled linen sorting and storage

• Linen & trash chute room

• Bedpan room

• Bathroom

• Janitor’s closet

• Soiled workroom or soiled holding

• Hazardous material storage
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▪ Spaces Requiring Positive Pressure per ASHRAE 170-2013
• Operating room (Class B & C)

• Operating/surgical cystoscopic rooms

• Delivery room (Caesarean)

• Newborn intensive care (NICU)

• Trauma Room (crisis or shock)

• Laser eye room

• Procedure room (Class A surgery)

• Protective environment room (PE Room)

• Combination AII/PE room

• X-ray (surgery/critical care and catheterization)

• Laboratory (media transfer)

• Pharmacy

• Clean workroom

• Sterile storage

• Clean linen storage

• Clean workroom or clean holding
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▪ Pharmacies

- USP 797 – Pharmaceutical Compounding 

– Sterile Preparations

- USP 800 – Hazardous Drugs – Handling in 

Healthcare Settings
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▪ 7.2.1 Airborne Infection Isolation 

(AII) Rooms

▪ Sometimes referred to as 

“negative pressure rooms”

▪ Keep contaminants from infected 

patients away from all other areas

▪ Room Pressure Monitor required.
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▪ 7.2.2 Protective Environment 

(PE) Rooms

▪ Sometimes referred to as 

“positive pressure rooms”

▪ Keep contaminants away from 

immunocompromised patients
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▪ 7.2.3 Combination Airborne Infectious 

Isolation/Protective Environment (AII/PE) Rooms

▪ These are NOT “switchable” rooms

▪ Keep contaminants away from the public 

produced by immunocompromised patients
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▪ 7.4.1 Operating Rooms (Class B and C), 

Operating/Surgical Cystopic Rooms, and 

Caesarean Delivery Rooms

▪ Typically provided with Room Pressure Monitor for 

trending in the Building Automation System, and to 

alert users if there is an HVAC issue.
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▪ Other Space Requirements with Pressurization
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▪ Pharmacy Space Requirements

- Most stringent for pharmaceutical 

requirements.

- USP 797 & 800 Requirements

- Both negative (Hazardous Drugs Mixing) and 

positive (Sterile Compounding) spaces, 

interacting in close proximity with temperature, 

filtration, and humidity requirements.

- Airlocks & interlocking doors.

- Room Pressure Monitor requirements.

- Certified by 3rd party certifier every 6 months        

or if pressure relationships are lost for 60 mins.

USP-797

USP-800
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▪ Pharmacy Space Requirements

▪ Image Source: sonicu.com
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▪ ASHE ON COVID-19

- ASHE Temporary COVID-19 Facilities 

within a Healthcare Facility.

- Common requirement is negative 

pressure.

- No regulatory requirements. For how 

long?

- ASHRAE has COVID-19 

recommendations and statements 

for most other facilities

Source: https://www.ashe.org/negative-pressure-rooms

Negative pressure has become a hot button topic for all those in the front lines 

working with patients afflicted with the SARS-CoV-2 (COVID-19) virus. There is a 

significant amount of guidance from various organizations and regulatory 

agencies for temporary solutions along with explanations of why facilities 

should attempt to provide temporary negative pressure spaces. Specifically, 

the CDC recommends placing COVID-19 positive patients in a single patient 

room and keep the door closed. Additionally, the CDC recommends:

•Limiting transport and movement of the patient outside of the room 

to medically essential purposes.

•Housing patients in the same room for the duration of their stay.

•Whenever possible, perform procedures/tests in the patient’s room. 

•Reserve Airborne Infection Isolation Rooms (AIIRs) for patients who will 

be undergoing aerosol-generating procedures.

Even with these recommendations, the risk of aerosol propagation of COVID-

19 within the patient room increases. Temporary negative pressure rooms help 

mitigate the transmission of the aerosolized virus to adjacent spaces, 

containing contaminates and particles. How to achieve temporary negative 

pressure in a room will significantly depend on the design of the patient room 

and the ventilation system serving the patient room. The ASHE COVID-19 

Negative Pressure webpage offers different negative pressure room concepts.

Since these temporary negative pressure patient rooms and spaces are not a 

normally recognized health care space, there are not established 

requirements. As frontline clinical staff continue to be at the forefront of this 

battle with the virus, it is important that facilities leaders weigh the impacts of 

temporary negative pressure; what impact is it having on the building and how 

to continue to provide a safe environment while maintaining regulatory 

compliance if temporary negative pressure was implemented.
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▪ ASHRAE ON COVID-19

- “Layered Approach – A Variety of Options”

- Eight (8) options for temporary COVID-19 

patient rooms in hospitals

- Common requirement is negative pressure

- No regulatory requirements. For how long?

Source: https://www.ashrae.org/technical-resources/healthcare
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▪ Where required & where typically provided

▪ Types

- Past & current technologies

- Time Delays (30-45 seconds)

▪ Locations

- Inside room vs outside room

- Staff/Facility preference

▪ Uses

- Visual/audial notifications

- Logging

- Typically not used to control HVAC
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▪ Airflow calculations to meet room air change requirements + heating/ 

cooling loads

▪ Estimating room construction leakage

- Standard Practice: 100-150 CFM offset per door

- Is the space existing and leaks?

- We have seen as much as 700 CFM offset to maintain pressures.

- We have seen as little as 25 CFM offset to maintain pressures in clean 

room/pharmacy spaces

- Take our best estimate based on anticipated room construction

HEALTHCARE ROOM PRESSURE RELATIONSHIPS 

DESIGN REQUIREMENTS



What devices are utilized to maintain 

pressure relationships via airflow?

▪ Supply Air

-Air Terminal Unit (CAV,VAV Box or Air Valve)

-Balance dampers w/ reheat coils

▪ Return/Exhaust Air

-Air Terminal Unit (CAV,VAV Box or Air Valve)

-Balance dampers

Image Source: triatek.com
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▪ Sealing of Room

- Ceiling type (ACT, gasketed ACT, gypsum wall board)

- Gasketed/sealed light fixtures

- Sealing of back boxes and wall penetrations

- Door sweeps

- Epoxy Paint (especially in humidified spaces)

- Anywhere air can escape

- More critical in rooms where pressure is being monitored and 

required to be maintained at a certain level (±0.01”W.C.)
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▪ Testing & Balancing

- Values shown on drawings vs. balanced data

- Offset of supply vs. return/exhaust

- Additional sealing required

▪ DHS Compliance Statement – HVAC

- Need TAB Report

- Need Room Pressure Monitors to be functioning
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Design Parameters from 
FGI/ASHRAE 170

Design Assumptions Made 
& Construction Documents 

Produced by Engineer
Construction

Test & Balance

Balance back return in 
positive spaces and 
increase exhaust (or 
decrease supply) in 
negative spaces, if 

required

Final Test & Balance Report 
→ Occupancy
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▪ Why is my pressure relationship not being maintained?

- Supply air issue

- Return/exhaust air issue

- Doors held open too long

- VAV box actuator issue

- Sealing degradation

- Access panel leakage

- Room pressure monitor out of calibration

▪ Ongoing Maintenance

- Testing of rooms (monthly)

- Calibration of room pressure monitors (annually)
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▪ Zone pressurization

▪ Building pressurization impacts

▪ Maintaining pressure relationships

▪ Indoor Air Quality (IAQ) importance
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QUESTIONS/
ANSWERS

YOUR PARTNERS IN HEALTHCARE MEPT DESIGN
BROOKFIELD: 414.778.1700

MADISON: 608.733.5800


