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Multi Family Apartment Dwellings
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CoViD19
• Importance of natural ventilation
• Avoidance of cross-contamination

FLOWS  ► Exterior Envelope ↔ Interior Partitions
• Airtightness of interior partitions
• Design of ventilation systems

• Change the total ventilation rate for the building/unit
• Impact the mixing of air and contaminants

IMPORTANT
• HVAC Energy use
• IAQ
• Occupant health and comfort.
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The Project
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OBJECTIVE
► Examine changes in air flow and contaminant transport
► CONTAM + Energy Plus

KEY PARAMETERS
► Apartment airtightness 
► Type of mechanical ventilation system

MODEL
► Mid-Rise building (4 stories)
► High-Rise building (10 stories)

SIMULATIONS
► Weather (US Climate Zones)
► Full year (with 3 minute time-steps)
► PM2.5 - CH₂O – Water Vapour - CO₂, etc.

FINAL GOAL
Assists code and standards
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Methodology
Simulation Framework ► CONTAM + Energy Plus

Prototype Building
• Mid-rise common corridor ► Pacific Northwest National Laboratory (PNNL) MF prototype models
• 4 Levels / 8 Apartments per level = TOTAL 32 Apartments
• Corridor, stairwell and elevator zones on each level
• 88.25 m2 (950 ft2), 3-bedrooms, 2-bathrooms and 4-occupants (two adults and two children)
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Flow From Adjacent Units
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Flow From Adjacent Units
Worst-Case Annual Mean Airflow Directly from Other Dwelling Units
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Shadow Contaminants
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Shadow Contaminants
Maximum Concentration of Each Shadow Contaminant
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Conclusions
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ASHRAE 62.2 VENTILATION STANDARD - COMPARTMENTALIZATION LEAKAGE
REQUIREMENT:
• Leads to very low air and contaminant transport between units in the building.
• Cross contamination increased with poorer compartmentalization.
• The type of ventilation system had only very marginal impacts on cross-contamination in

the building.
• Air and contaminant transport was largely vertical

FUTURE WORK
Future work will include investigation into the effects of window operation and varying activity
schedules from unit-to-unit, along with other prototypical building types, including a mid-rise
walk up and high-rise. The current results are based on long-term average flows and
concentrations, and future work will also investigate more transient effects at the time-step
level.
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Thank You…!
Questions?
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Staff Scientist 
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Brennan D. Less
Senior Scientific Engineering Associate
BDLess@lbl.gov 
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