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Munters Group

Key facts
A Munters began trading in 1946 and incorporated in 195
A 3,000 employees

A 16 major Manufacturing Plants
A5 Logistics and Assembly Hubs

A53 sales and service centres serving
customers in more than 30 countries

A Headquarteins StockholBweden
A Over 300,008ir treatment systems install
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Munters Group

» Automotive
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¥ Education » Electronics
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» Pharmaceutical

» Retail & Supermarkets » Shipbuilding & Marine » Steel Industry
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» Commercial & Public » Data Center & Telecom
Buildings Cooling

» Food & beverage » General Industry/Production  » Greenhouse
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» Power Generation &
Distribution

» Pulp, Paper & Printing

» Storage, Preservation & » Water & Waste Water

Archives

» Temporary Structures
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Global Manufacturing & Logistics Support

16 Manufacturing Plants
@ Manufacturing plants 5 Logistic & Assembly Hubs
@ Logistic & assembly hubs 53 Sales & Service Centres
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Munters Core Competencies

A Dehumidification A Heating

A Humidification A Energy recovery

A Evaporative cooling A Mechanical separation
A Refrigeration liquid from gas
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Pharma Air TreatmefarTablet Manufacturing
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PharmaAir Treatment for Effervesiaiet Packaging
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PharmaAir Treatment feelatin€apsule Manufacturing

0 Drying of
gelatine

0 Production of
capsule shape

0 Capsule content

0 Packaging
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PharmaAir Treatment After freszeng
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PharmaAir Treatmefdr Cleanrooms
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Design Considerations

GMP Manufacturing Environ
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GMPrequirements for air treatrferaducProtection

AContaminatichroduct & staff

| Ensure air flows are not mixed between production areas unless the prop
precautions have been taken

ARisk assessméntarried with the customer
A Filtration

AProtectrom productosscontamination
| Ensure air flows are not mixed

ACorrect temperature haohidity

I Based on customerdés specificatior
conditions
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GMPrequirements for air treatrfeertsonnel Protection

APrevent contact veltist
I Very low probability in clean areas

ﬁPrevend:ontact witiaomes

| Ensure that fume extraction is working as specified and alarms are prope
configured

AAcceptabIe comfoonhditions

IBased o nspeciiicattorisared 6wi | | be i nfl uen
temperature and humidity requirements
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GMPrequirements for air treatrteméironment Protection

Aavoid dustischarge

| Use dust collectors and filters
| Ensure correct disposal of used filters

Aavoid fumeischarge

| Assess the content of fumes, are they harmful to the environment? If so, «
adding a treatment system to the exhaust airflow
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Air Treatment in Pharmaceutical Applications

A Controbf airflow between diffesesrs

A Specifizentilation requiremeatavoid crog®ntamination

A Differendemands on temperature and humidity

A Reliabl@rojects that meet the requirements foraooh&iguality
A Operationabst
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Pharmaceuticallearzone<LriterigGMP HVAC)

Finishing and building structure
A InfiltrationAofF|®iwr of peop
A Air exchanges Procedures

A - Room pressureé oQutdoor cond

A Airfl ow A State occupa
ATemperature A Type of prod
A Moisture A Cleaning pro

A Mafower i al
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Humidity
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The Composition Of Air

Air Pressure

101 kPa ~1% Noblgasesar,etc. Q

1013 mbar :
~21% O Oxygen Partial

/760 mm Hg

Q Pressures
V

Air
~78% N Nitrogen

Vapour
Pressure

Earth Surface



How To Quantify Humidity

AAbsolute Humidity (or fAHumid
I The amount of (kilo)grams of vegteuper kilograms of (dry)cskg(

A Relative Humidity

I The ratio (i) between the actual quantity ofwaptarm the air and the
maximum quantity of wapouthat the air can contain at a certain
temperature
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Humidity And Temperature

A Warm air can contain more water vapour than cold air

A Air at a certain temperature will have a corresponding maximu
content of water vapour

A When too much water vapour is in the air (attemoeesdture),
the air Iis Asaturatedo and t

A This can happen when the temperature falls
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Outdoor Relative Humidity

April  Juli  Oktober Eﬂ
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Psychrometrics

Which is the driest condition?

30° C and 50%R.H.
or
24° C and 70%R.H.
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Psychrometrics
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Psychrometric€Lalculated values

A 3CC Dry Bulb Temperature
A 50% Relative Humidity

A 22C Wet Bulb Temperature
A 18.4C Dewpoint Temperature
A 13.3g/kg Absolute Humidity
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Psychrometric€alculated values for driest condition

A 30°C Dry Bulb Temperature Aorc Dry Bulb Temperature
A 500 Relative Humidity A70% Relative Humidity

A 22CWetBulbTemperature A2crC Wet Bulb Temperature
A 18.4CDewpoint Temperature A18.2C Dewpoint Temperature
A 13.3g/kg Absolute Humidity A13.1g/kg Absolute Humidity
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Psychrometricqkeference values

Drytemp’C

Absolute Humid

a/kg

Stockholm 19.8 12.2
Riyad 22.9 13.0
Sydney 24.8 16.4
New York 26.8 17.8
Tokyo 28.0 20.4
Rio 30.1 21.5
Singapore 28.9 21.7
Shanghai 31.0 23.0
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Sources Of Humidity

¢
Evaporation from l/r:etﬁtr: It:il?ig?ll @
hygroscopical

materials

Unintentional .
ventilation Emission from

people

Diffusion Emission from Evaporation from
combustion engines water surfaces

¥ g
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Sources Of Humidity I n a

Humidity emitted dependmagctivitglothing and room
temperature

Average value at-Z5°C and normal clothing:
A High activity 200 g/h

A Medium activity 125 g/h
A Low activity 40 g/h

Emission from
people
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Does Humidity Cause Problems?

We will quickly walk through a list of humidity related procagsesidmaages,
guality loss and/or cost increases.
Condensation (water) and frost formatiore(icendensatibalow C)
Corrosion of metals
Influence of moistureasistance values (electronic malfunctions)
Mould affecting hygienducts, systensiildings and manufacturing processes
Property and quality change of materials and substances
I Storage and production processes thatastgirepptimal climate
I Product drying (delibenadésture reductianpiding too high temperatures)
Chemical reactions with moisture in the air
Special cases of humidity impact
I Comfort impact
I Energympact

To To To Do Do

To o
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VisibleHumidity Condensation oald surfaces orcmid air
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VisibleHumidityCondensation oald surfaces orcwld air

M Muntei's



