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HVAC
Heating, Ventilation and Air Conditioning

 Air handling units are the core elements of HVAC systems

 HVAC systems condition and circulate the air throughout the 
hospital

 Central air handling units connect ducts that run through the 
building

 Air filters are built into the heating and cooling systems

 The air filters reduce airborne contaminants

 Humidity, temperature and pressure (through ducts) sensors
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SPECIAL HEALTHCARE SETTINGS
(Airborne Infection Isolation-AII)

 Planning new or renovating AII units 
 Directed airflow: exhaust air to the outside, away from air-

intake and populated areas (IC)

 Well-sealed room (IB)

 Room-air pressure:  Maintain continuous negative room with 
respect to corridor; monitor air pressure periodically (IB).; 
install self-closing doors (IC)

 Room-air changes:  Maintain at >12 per hour (IB)
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Calculate Air Changes Per Hour

 Air changes per hour is a calculation of how many times per hour 
the entire volume of air in a room  is replaced with supply air. 

 ACH = CFM x 60m / volume (l x w x h of space) of room ft3

 To calculate room air changes, measure the supply airflow into 
a room, multiply the CFM times 60 minutes per hour. Then 
divide by the volume of the room in cubic feet (just changing 
CFM into Cubic Feet per Hour (CFH).

 For example, 200 CFM x 60 m/h =12,000 CFH

 If room is 12 ft x 10 ft x 10 ft =1200 cubic feet

 12,000 CFH/1200 CF = 10 AC/hour

Air Quality
System Mgmt 
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Air Quality
System Mgmt 

Hospitals
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Residential Buildings

Recommendations for Cleaning and Disinfecting of Noncritical Surfaces 
and Medical Devices in COVID-19 Patient Care

Kanamori, Weber, Rutala, Clin Infect Dis, https://doi.org/10.1093/cid/ciaa1467, 28 September 2020

 Standardize cleaning/disinfection of environmental 
surfaces and medical devices in rooms occupied by  
COVID-19 patients.

 Follow CDC recommendation for letting room remain 
empty after discharge for the specified time period.

 Provide education and training for cleaning/disinfecting 
staff on proper donning and doffing of PPE as 
recommended by CDC.
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Air changes/hour (ACH) and time required for 
airborne-contaminant removal by efficiency *

Time (mins.) required for removal
99.9% efficiency

Time (mins.) required for removal
99% efficiencyACH § ¶

2071382

104694

69466
+

52358

412810
+

352312
+

281815
+

211420

8650

Table B.1. Air changes/hour (ACH) and time required for airborne-contaminant removal by efficiency *

Paul Brown, CDC, https://www.csun.edu/~vchsc00b/466B/particles_101.pdf 
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Environmental Infection Control for 
Special Health Care Settings

Environmental Infection Control for 
Special Health Care Settings
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Environmental Infection Control for 
Special Health Care Settings

Minimum Efficiency Reporting Value
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Minimum Efficiency Reporting Value

Heating, Ventilation and Air Conditioning
MERV 8 (30-35% in 3-10µ)
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Heating, Ventilation and Air Conditioning
MERV 8 (30-35% in 3-10µ)

Heating, Ventilation and Air Conditioning
MERV 11 (60-65% in 1-3µ)
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Heating, Ventilation and Air Conditioning
HEPA (High Efficiency Particulate Air)

Heating, Ventilation and Air Conditioning
Activated Carbon Filter-removes organic compounds and odors
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Heating, Ventilation and Air Conditioning
MERV 14 (90-95% in 0.3-1µ)

Heating, Ventilation and Air Conditioning
Four HVAC Systems In Cancer Hospital
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Heating, Ventilation and Air Conditioning
Supply Air from Outside

Heating, Ventilation and Air Conditioning
Filter Bank of MERV 8
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Heating, Ventilation and Air Conditioning
Removal of MERV 8 from Filter Bank

Heating, Ventilation and Air Conditioning
Air from Patient Rooms Recirculated
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Heating, Ventilation and Air Conditioning
Return Air Hits Wall and Directed to Filters

Heating, Ventilation and Air Conditioning
Return Air with Diffusion Screen and MERV 11
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Heating, Ventilation and Air Conditioning
MERV 11 with Activated Carbon Filter

Heating, Ventilation and Air Conditioning
Magnehelic Gauge Used to Measure Pressure Differential
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Heating, Ventilation and Air Conditioning
Filtered Air is Conditioned

Heating, Ventilation and Air Conditioning
Filtered Air is Conditioned

37

38



20

Heating, Ventilation and Air Conditioning
Filtered Air is Conditioned (Cooled) Causing Condensate with Antimicrobial Tablets

Heating, Ventilation and Air Conditioning
Filtered Air is Conditioned (Cooled) Causing Condensate with Antimicrobial Tablets
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Heating, Ventilation and Air Conditioning
Supply Fan

Heating, Ventilation and Air Conditioning
Roughing Filter with MERV 14
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Heating, Ventilation and Air Conditioning
Back Side of MERV 14 with Humidification Rods

Heating, Ventilation and Air Conditioning
Filtered and Conditioned Air Supplied to Patient Rooms
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Heating, Ventilation and Air Conditioning
Supply Air to Hospital Patient Rooms

Heating, Ventilation and Air Conditioning
Exhaust Fans on Roof
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Thank you
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