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A Leader in the Simulation Market for 50 Years
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Ansys Offers the Only True Simulation Platform
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Bottom-Line Savings

Revenue Growth

Simulation Impact Offer more products

Launch right products
Rapid innovation

Faster time to market

PRODUCT Lower cycle time
LIFECYCLE

Reduced risks Cost Savings
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\_ nereased quality Improved R&D efficiency

Manage complexity

Fewer physical prototypes

Lower warranty costs
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Outline

ACOVIBLY: Effect and Response from Airline Industry

AHow Simulation can support disinfecting and cleaning solutions
1t Cabin HVAC & Air Quality
1t PPE Effectiveness
1t Disinfecting air and surfacedJV Light and Electrostatic Spray



Impact of COVIH29 on Commercial Air Travel

A The current global pandemic caused by CGMDas impacted
people around the world and has caused many industries to cor
to a halt due to the risks of transmission.
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A One key reason for the pandemic is the highly contagious natur:
of the virus particles. The three primary routes of coronavirus
transmission are:

Tt Airborne particles
1t Droplets from a cough or sneeze
1t Touching a surface with infected particles

Revenue Passenger Kilometers (trillions)

= Actual Traffic (RPKs) == = Scenario (RPKs) — Trend

A Air travel has been greatly affected by the pandemic because of
Tt Proximity of passengers in an enclosed environment and
Tt Long duration of flights

SourceBoeing 2020 CMO Report

Objective: Develop bee,.I[actices aAnd solutigns for the vneAmormvalAto restore
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http://www.boeing.com/commercial/market/commercial-market-outlook/

Multiple Solutions Required to Ensure Our Safety

A All routes of transmission will have to be considered as there is no single solution to disinfect the air we
breathe and the surfaces we touch

Heating Ventilation & Air Conditioning (HVAC) in the Surface disinfection via mobile or
vehicles will need to be studied and optimized installed UV systems or sprays

Computer simulation can provide guidance

Highfidelity, physicdbased engineering analysis can help optimize the design and

operation of existing ventilation systems as well as UV disinfection system of air a
surfaces.
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Ansys Solutions for Pathogens Neutralization Inside a Cabin

UV Sterilization Cabin HVAC System

Use UV light to sterilize - Analyze flow patters
recirculating air in HVAC Minimize recirculation
Design system for efficien Opt!m!ze vent operation
surface disinfection Minimize spread of
Ensure proper dosage to pathogens through air
neutralize virus load via scrubbing

\

Spray Disinfection <t PPE (e.g. Mask) Effect

- Spray formation S - Cough/sneeze droplets suppressio
- Evaluate spray dispersion and coverage | - Detail deposition pattern

- Optimize transfer efficiency via electrostatics P22 - Dispersion
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/ Case studies

Cabin HVAC system studies

Disinfection of cabin surfaces and HVAC air via U

Disinfection of cabin via electrostatic sprays

‘Ansys
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Case studies

HVAC Airflow and Control System Modeling
Effect of wearing mask in the cabin

'@. - Cabin HVAC system studies
~
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Problem setup for Flow Analysis inside Cabin

Outlet (Door) N
P..: = 0 Pa (Gauge) J

Outlet Vents (On Both Sides
P... = 0 Pa (Gauge)
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Airflow Within Cabin




Optimal Control Design of an Aircraft Cabin HVAC

Velocity

Solar Loag

[W/mA2]

Temperature PMV
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