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ASHRAE – Technical Resources

Design Manual         Design Guide            Journals                 Proceeding  

Handbook            Best Practices – Training Mat             Standard 
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Operating Theater
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Class 100 - Laminar Air Flow Diffuser
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Cleanrooms HVAC System

Cleanrooms HVACNormal HVACDescription

Hi Eff Filer – HEPA or 
ULPA – remove 
particle,  0.3micron

Standard Filter –
Remove Dust and 
Pollen

Air Filtration
Cleanrooms

HVAC
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Cleanrooms HVAC System

Cleanrooms HVACNormal HVACDescription

Precise Air Flow 
Pattern, Laminar 
Flow to minimize 
particle dispersion

Mixed air Flow 
Pattern – More 
Particle Movement

Air Flow Control
Cleanrooms

HVAC
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Cleanrooms HVAC System

Cleanrooms HVACNormal HVACDescription

High ACH (10-600) –
Remove 
contaminants and 
maintain Clean 
Environment 

Low ACH (2-4)– for 
comfort and air 
quality

Air Change Per Hour 
(ACH)
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Cleanrooms HVAC System

Cleanrooms HVACNormal HVACDescription

Maintain Positive 
Pressure – Prevent 
Infiltration of 
contaminants from 
surrounding Area

Does not typically 
require Positive 
Pressure

Room Pressurization
Cleanrooms

HVAC
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Cleanrooms HVAC System

Cleanrooms HVACNormal HVACDescription

Precise Control to 
maintain specific 
conditions for 
sensitive processes 
or products

Control for comfort –
the requirements are 
less stringent.

Temp and Humidity 
Control

Cleanrooms
HVAC
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Cleanrooms HVAC System

Cleanrooms HVACNormal HVACDescription

Advanced 
monitoring and 
control systems – to 
continuously 
monitor T, %RH, DP 
and Clean 
Environment

Simple Control to 
maintain basic 
comfort level

Monitoring and 
Control

Cleanrooms
HVAC
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Cleanrooms Innovative Technology

• Advanced Air Filtration Systems
• Energy Efficiency HVAC Systems
• Smart Control and Automation
• Sustainable Materials and Construction Practices
• Renewable Energy Integration

Innovation
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Advanced Air Filtration Systems

• Low Pressure Drop High Efficiency Particulate 
Air (HEPA) Filter 

• Molecular Filters
• Self-cleaning Filters

Innovation

23

24



11/5/2024

13

Overview

Cleanroom 
HVAC

Innovation

Conclusion

Energy Efficiency HVAC Systems

• Performance-Based Air Flow Management
• VAV (Variable Air Volume Systems) – Precise Control of 

airflow in different areas
• DCV (Demand Controlled Ventilation) – Adjust Airflow 

based on occupancy level
Innovation
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Energy Efficiency HVAC Systems

• High Efficiency & Precision Humidity 
Control
• Heat pump De-Humidification
• Air to Air Heat Exchanger
• Recovery Wheel

Innovation
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Flexibility for Future Change

• Oversize of ductwork and piping
• Provision of spare equipment capacity

– Hi Safety Factor
– Hi Fan Static Pressure
– Lower  Filter Face Velocity 

• Provision of space where equipment 
modification can occur with minimum 
impact

• Bacnet – Open Standard / Vendor 
Independent

Innovation
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Flexibility for Future Change

Space for future expansion / Maintenance

Innovation
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Smart Control and Automation

• iOT – Real-time data / anywhere / low data 
bandwidth

Innovation
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Smart Control and Automation

• Open Protocol

Innovation
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Smart Control and Automation

• Predictive Maintenance
• Uses time series historical and failure data to predict the 

future potential health of equipment and so anticipate 
problems in advance

Innovation
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Sustainable Materials and Construction Practices

• Passive / Energy-Efficient Building Design
• Optimal Insulation and Air Tightness

Innovation
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Sustainable Materials and Construction Practices

• Sustainable Building Materials

Innovation
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Sustainable Materials and Construction Practices

• Water Efficiency Equipment
• Waste-water management

Innovation
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Renewable Energy Integration

• Solar Energy
• Wind Energy
• Geo-Thermal Heat Pump

Innovation
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Cleanrooms Innovative Technology

• Energy Efficiency HVAC Systems
• Smart Control and Automation
• Sustainable Materials and Construction Practices
• Renewable Energy Integration

Innovation
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Conclusion – Advanced HVAC Cleanrooms System

Conclusion

SolutionsDescriptionNo

Maintaining Controlled Environments in 
industries like Semiconductors, 
Pharmaceutical, Medical and Healthcare 

Purpose1

- Utilize Hi Eff filtration, Precise Air Flow 
Control and energy-efficiency 
technologies

- Optimize air quality, T and %RH, by 
advanced HVAC System

- Employ Sustainable strategies

How2

- Reduce contamination risks and 
improve overall operational efficiency

Result3
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