
 
 
 
 

Validating Airflow Performance: 
Testing, Certification & Maintenance Best Practices 

Airflow validation is fundamental to safety and compliance with standards in laboratory and 

controlled environments. Laminar flow hoods and containment devices rely on measured 

airflow to protect operators, products, and the environment. This white paper provides an 

overview of best practices for testing, certifying, and maintaining these systems to ensure 

ongoing reliability and performance. 

Confirming Standards & Performance 

Validation begins by referencing recognized industry standards that define acceptable 

performance and testing methods. For device-specific guidance, ANSI/ASHRAE 110 outlines 

fume hood containment testing, while NSF/ANSI 49 defines biosafety cabinet field 

certification. IEST Recommended Practices, such as RP-CC002, RP-CC034, and RP-CC006, 

provide detailed methods for testing unidirectional airflow devices and HEPA/ULPA filters. 

Testing and Certification Procedures 

Testing and certification ensure airflow systems perform as designed. When the equipment 

is at full working condition, or operational stage, testing evaluates real-world performance 

under expected contamination loads, ensuring that procedures, personnel practices, and 

equipment interaction maintain required cleanliness and containment levels. 

Laminar Flow Hoods and Biosafety Cabinets. Laminar flow hoods protect products by 

maintaining a continuous, unidirectional stream of filtered air. Testing involves measuring 

airflow velocity uniformity across the work surface, performing smoke visualization, and 

conducting filter integrity checks. Biosafety cabinets (BSCs) require more complex 

verification under NSF/ANSI 49, including inflow and downflow velocity tests, HEPA filter 

integrity testing, and alarm functionality testing. 

Fume Hood Containment Verification. Chemical fume hoods are tested in accordance with 

ANSI/ASHRAE 110-2016 to confirm containment performance. Tracer gas tests simulate a 

user's breathing zone exposure, while smoke visualization helps assess airflow patterns. 

Although average face velocity (typically 80–120 fpm) is a helpful indicator, it alone does not 

confirm containment efficiency. Regular testing, proper sash positioning, and unobstructed 

exhaust flow are essential to maintaining personnel protection. 

Cleanroom Airflow Qualification. Cleanroom qualification involves confirming that airflow 

volumes and flow patterns meet the design intent and ISO classification limits. Tests such as 

air velocity mapping, particle counting, and smoke visualization confirm that the 

unidirectional or turbulent airflow maintains proper cleanliness levels. Pressure differential 

monitoring between clean and less-clean areas ensures directional airflow and prevents 



 
 
 
 

contamination migration. All instruments used for qualification should have current 

calibration certificates, and all data should be recorded and reviewed to confirm compliance 

with ISO 14644-2 and IEST guidelines. 

 

 

Maintenance and Requalification 

Effective maintenance extends the life and reliability of airflow systems. Prefilters should be 
replaced periodically to prevent HEPA overloading, and motors or blowers should be 
inspected for proper performance. Requalification is necessary after any significant 
maintenance, equipment modification, or observed performance drift. All service records, 
test results, and corrective actions must be documented to ensure traceability and 
compliance with internal quality systems. 
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