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• Professional Engineer

• 35 years of healthcare  Engineering

• Henneman Engineering Inc

• Professional Engineer

• 30 years of Healthcare Engineering

• ASHRAE TC 9.6 & Standard 170 Committee

• ASHE Conf. Panel co-presenter ” Ask the Code Experts”

• Erdman Company



Agenda

• Humidity Basics 

• Stakeholders and why humidity levels are important

• Codes, Guidelines, and Accreditation requirements

• History and Trends in Humidity standards

• Specialty areas within Healthcare

• Compliance Challenges

• Controllability Between Spaces

• Humidification Equipment
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Basics

Relative Humidity

Ratio of Moisture in the 
air to the highest 
amount of moisture the 
air can hold at that 
temperature 
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Vapor Pressure

Pressure exerted by 
vapor in the air

Dew Point

Temperature where the 
water vapor in air will 
condense to a liquid

Psychrometric Chart

Graphic representation 
of the properties of air 
at various conditions
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Stakeholders
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Patients Physicians/Clinicians Infection Control Facility Staff



Why are Humidity Levels Important?
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Infection Control

Equipment and supplies Building Envelope

Comfort



Why are Humidity Levels Important?
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Comfort

4 Environmental Factors
1. Air temperature
2. Radiant temperature
3. Humidity
4. Air Speed

2 Personal Factors
1. Metabolic Rate 
2. Clothing Insulation



Why are Humidity Levels Important?
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Comfort



Why are Humidity Levels Important?
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Comfort

Mora,R.; Meteyer, M. Thermal Comfort in Health-Care Settings, ASHRAE Journal July 2019 
https://www.nxtbook.com/nxtbooks/ashrae/ashraejournal_201907/index.php#/p/10

Thermal Comfort Factors Medical and Support Staff Patients Visitors/Caregivers 

Environmental: 
Air temperature, radiant 
temperature, air speed, 
humidity 

Medical/support service 
specific 

varied control of the thermal 
environment: multi-occupant to 
individual, high air speeds in 
some medical procedures 

Medical service specific 

Some control of the thermal 
environment by staff and 
caregivers 

Common seasonal 
thermal adaptation 

Personal: 
Metabolic rate, clothing 
insulation 

Medical/support service 
specific 

Limited personal thermal 
adaptation   
Required clothing/uniform 

Activity: steady – transient 

Medical service specific 

Gowning / bedding  
Personal thermal adaptation 

Standing, sitting, lying, 
sleeping, immobilized 

Common seasonal 
thermal adaptation 

Other: 
Psychological, work 
related, health-condition 
related 

Mental stress, fatigue, 
workload, performance, 
arousal, health condition, well-
being 

Anxiety, length of stay, 
health/wellness condition, 
age, medication impact, 
healing, overall comfort 

Anxiety, short stay, 
support 

 

“Thermal Comfort in Health Care Settings” 



Why are Humidity Levels Important?
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Infection Control



Why are Humidity Levels Important?
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Infection Control



Why are Humidity Levels Important?
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Infection Control

DHS chart for COVID-19 surface stability

https://www.dhs.gov/science-and-technology/sars-calculator

https://www.dhs.gov/science-and-technology/sars-calculator


Why are Humidity Levels Important?
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Infection Control

Sterling Chart

• ASHRAE Handbook

• Most referenced in HVAC

• Findings are being challenged

• RANGE 40-60% suggested practice



Why are Humidity Levels Important?
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Building Envelope



Why are Humidity Levels Important?
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Equipment and supplies 

Equipment
• Not below 30%
• Electrostatic Discharge
• Integrated circuit damage

Supplies
▪ Not below 30%
▪ The Joint Commission suggests an 

ideal level for sterile supplies of 
50% with a “Never exceed of 70%
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Accreditations

• AAAASF, ABCS,  AORN, CMS, TJC, etc…

Codes

• Wisconsin Administrative Code

• IBC, IMC, etc…

Standards and Guidelines

• ASHRAE

• NFPA

• FGI

• CDC

• ASHE

Codes, Guidelines, and Accreditation Requirements
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Wisconsin Administrative Code

Department of Safety and 
Professional Service 

SPS 364.0300  (HVAC) Health care 
facilities 

FGI Guidelines Chapter 6 

ASHRAE Standard 170

Codes, Guidelines, and Accreditation Requirements
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Codes, Guidelines, and Accreditation Requirements

• Continuous Maintenance

• Standing Standard Committee SSPC 170

• Ranging Committee Membership

• Code – Minimum requirement

• Not best practice

• Design Standard not an Operational Standard

Humidity Requirements 
ASHRAE Standard 170
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Codes, Guidelines, and Accreditation Requirements

Footnote 
k. The RH ranges listed are the minimum and/or maximum allowable at any point within the desig
n temperature range required for that space.
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Codes, Guidelines, and Accreditation Requirements

# of Spaces Relative Humidity

9 20-60%

4 30-60%

1 40-60%

22 max 60%

2 max 65%

43 No requirements

ASHRAE Standard 170 Table 7.1  Summary of RH Ranges
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Codes, Guidelines, and Accreditation Requirements

Cesarean Delivery room

Emergency department trauma/resuscitation 
room 

Laser eye room

Operating room 

Operating/surgical cystoscopic rooms

Phase I PACU and Phase II recovery 

Procedure room 

Treatment room

Gastrointestinal endoscopy procedure room 

20% to 60% RH 30% to 60% RH

Continued care nursery 

Critical care patient care station 

Neonatal intensive care 

Newborn nursery 
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Codes, Guidelines, and Accreditation Requirements

Wound Intensive Care (burn unit) 

40% to 60% RH Max 65%

Emergency department public waiting area 

Physical therapy
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Codes, Guidelines, and Accreditation Requirements

Examples of Max 60%
(22 space types)

Nursery workroom 

Patient room 

General examination room

Imaging (diagnostic and treatment)

Treatment room

Pharmacy Services: Pharmacy Areas

Clean assembly/workroom

Examples of No Requirement
(43 space types)

Patient care area corridor

Patient toilet room 

PE anteroom 

Sterile processing room 

Bronchoscopy, sputum collection

Dialysis treatment area

Endoscope cleaning
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Codes, Guidelines, and Accreditation Requirements

ASHRAE Std 170 Subcommittee
• Reviewing Temps & RH’s requirements
• Rooms of interest in potentially changing



• Operating Rooms

• Sterile Compounding

• Decontamination

• Other

• Do you use the BAS system data trend logging?

• What do you do when the humidity is outside the range
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Compliance Challenges



For Operating Rooms

• Describes protocol for when RH is outside the desired range 

• AVOID decision making during an event
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https://www.ashrae.org/file%20library/technical%20resources/bookst
ore/whitepaper_tc0906-humidcontroleventsinperiopcareareas.pdf

Compliance Challenges

https://www.ashrae.org/file%20library/technical%20resources/bookstore/whitepaper_tc0906-humidcontroleventsinperiopcareareas.pdf


• Establish Facilities Humidity Ranges

• Cross functional team

• Protocols for Humidity Events

• Response consistent with severity / consistency

✓How far out of range

✓How long out of range

✓What is risk (comfort, infection, building, supplies)

• Follow protocol and document response
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https://www.ashrae.org/file%20library/technical%20resources/bookst
ore/whitepaper_tc0906-humidcontroleventsinperiopcareareas.pdf

Compliance Challenges

https://www.ashrae.org/file%20library/technical%20resources/bookstore/whitepaper_tc0906-humidcontroleventsinperiopcareareas.pdf


• Vapor Pressure

• Barriers

• HVAC System Zoning
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CONTROLLABILITY  
BETWEEN SPACES



Humidification 
Equipment
• Steam Dispersion

• Pad/Adiabatic



Steam 
technologies
Isothermals add steam



Adiabatic
Adding water droplets



Dehumidification

• Cool/Reheat as part of HVAC 
system

• Desiccant

• Exhaust/OA
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Summary 
thoughts

• Humidity Impacts Comfort, Infection 
Control, Building Envelope , Equipment, 
and Supplies

• Additional research is needed

• Standards and guidelines have changed 
over the years and likely to change again

• Don’t use code requirements as Design 
Criteria

• 40-60% “best” guidance for most areas

• Have appropriate protocols & response 
plans for humidity control events 
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and Resources
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