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 Controlled Environment, Battery production Guidance  
 HEPA filter- Design & dimensioning, integrity & factory testing
 Installation option supply and exhaust housings

AGENDA
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CONTROLLED ENVIRONMENT
 Supply & Exhaust air

 Pressure difference

 Temperature, sound level and Humidity

 Leakage rate for the room

 Air movement and recovery times

 Ventilation efficiency

 Particles  
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Cleanrooms and associated controlled environments

STANDARD 
ISO 14644-(1-16)
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Slurry
Mixing Coating Calendering

Electrodes
Cutting

Cell 
Stacking

Electrolyte
Filling

EN ISO 14644-1 CLASSIFICATION BY PARTICLES 



BATTERY BUSINESS EVENT

EN ISO 14644-1 CLASSIFICATION BY PARTICLES 
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VIDEO HEPA-LAB
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CLASSIFICATION

 EPA: Efficient Particulate Air filter
 HEPA: High Efficiency Particulate Air filter
 ULPA: Ultra Low Penetration Air filter

EN 1822 ISO 29463 MPPS Eff. 

Filterklasser Filterklasser (%)
E10 ≥ 85

E11 ISO 15 E ≥ 95

ISO 20 E ≥ 99

E12 ISO 25 E ≥ 99,5

ISO 30 E ≥ 99,9

H13 ISO 35 H ≥ 99,95

ISO 40 H ≥ 99,99

H14 ISO 45 H ≥ 99,995

ISO 50 U ≥ 99,999

U15 ISO 55 U ≥ 99,9995

ISO 60 U ≥ 99,9999

U16 ISO 65 U ≥ 99,99995

ISO 70 U ≥ 99,99999

U17 ISO 75 U ≥ 99,999995
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MPPS 
– MOST 
PENETRATING 
PARTICLE SIZE 



VIDEO – MANUFACTURING SITE TROSA 
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   m3/s
m/s =      ---------   

     m2



FACTORY &
INTEGRITY TEST
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ISO 29463 & EN 1822
 Part 1 (EN 1822) Classification required tests
 Part 2 (ISO 29463) Aerosol Production
 Part 3 (ISO 29463) Flat sheet media testing
 Part 4 (ISO 29463) Flat leak testing (scan method)
 Part 5 (ISO 29463) Filter efficiency testing



VIDEO – LABORATOR TESTS 



VIDEO - FACTORY SCANNING
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INTEGRITY TEST ISO 14644-3
 1-100 mg/m3 upstream concentration
 100% port / upstream
 +-15%
 Max penetration 0,01 %
 Gasket
 Fitting Hepa and housing
 Media damage



INSTALLATION OPTIONS 
SUPPLY AND EXHAUST 

APPLICATION HOUSINGS
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CAMFIL FFU PRODUCT PORTFOLIO
 Wide range of Cleanroom Products available
 Filter Fan Units
 Ceiling Grid System
 Blank panels
 Lighting
 Control Systems
 Air Showers
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• First choice = CamFFU HP-EC
− “high performance”
− Best for unidirectional airflow
− Suitable for ISO 1 to ISO 8
− Lowest possible sound power level 

• Second choice = CamFFU BP2-EC
− “basic performance 2”
− Best for turbulent ISO 3 to ISO 8
− Low sound power level
− Low Energy consumption

• Third choice = CamFFU SP-EC
− “start performance”
− Very competitive price
− Very low energy consumption

CamFFU Portfolio
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ACCESSORIES FOR FILTER FAN UNITS 

Nozzle Air Outlet for High Cleanrooms

 Perforated sheet for higher flow speed

Cooling Coils

Pre-/AMC-Filters
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CLEANSEAL V3 
 2 mm mild steel fully welded body and upstream needed ports

 Dubbel layer owenbaked epoxy powdercoating

 Adjustable clamping retainer  (MD/MX/MG)

 Positioning features for filter before clamping 

 No tools needed 

 Different gasket options

 Integrity version



VIDEO - CLEANSEAL EXHAUST INTEGRITY  
EXHAUST HEPA HOUSING 
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CAMSAFE 2 – EXHAUST CONTAMINATION CONTROL



CAMSAFE 2 – EXHAUST CONTAMINATION CONTROL



PRODUCT DEMO
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QUESTIONS
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