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Humidity and Aerosol Humidity and Aerosol 
TherapyTherapy

Respiratory Therapist ProgramRespiratory Therapist Program
Allegany College of MarylandAllegany College of Maryland

Cumberland, MarylandCumberland, Maryland

What is humidity?What is humidity?

Water in gaseous form or vaporWater in gaseous form or vapor
Cannot be seenCannot be seen
Used to add water vapor to anhydrous gasUsed to add water vapor to anhydrous gas
Used to raise Used to raise relative humidityrelative humidity
Prevents retained secretionsPrevents retained secretions
Loosens thick secretionsLoosens thick secretions

HumidityHumidity

Importance to the pulmonary systemImportance to the pulmonary system
Maintains fluidity of Maintains fluidity of mucomuco--ciliaryciliary escalatorescalator
Maintains moisture and compliance of lung Maintains moisture and compliance of lung 
parenchymaparenchyma

Amount of humidity lost per day is 500 ml/24hrAmount of humidity lost per day is 500 ml/24hr
250 ml recaptured by nasal pharyngeal mucosa250 ml recaptured by nasal pharyngeal mucosa
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Inhalation of dry gases could result in:Inhalation of dry gases could result in:

Impaired Impaired ciliaryciliary abilityability
Slowed mucus movementsSlowed mucus movements
Inflammation and necrosis of pulmonary Inflammation and necrosis of pulmonary 
epitheliumepithelium
Retention of thick secretions and incrustationsRetention of thick secretions and incrustations
Bacterial infiltrations of mucosaBacterial infiltrations of mucosa
AtelectasisAtelectasis
PneumoniaPneumonia

What is aerosol?What is aerosol?

Aerosol is the suspension of particulate water in Aerosol is the suspension of particulate water in 
a gasa gas
Aerosols are generated by Aerosols are generated by ““aerosol generatorsaerosol generators””
such as such as nebulizersnebulizers..
Two types of aerosols:Two types of aerosols:

BlandBland
MedicationMedication

Factors that affect the area of Factors that affect the area of 
depositiondeposition

Size (smaller ones travel faster)Size (smaller ones travel faster)
Gravity (larger particles Gravity (larger particles ““rain outrain out””))
ViscosityViscosity
Kinetic energy Kinetic energy 
Particle inertiaParticle inertia
Composition of particlesComposition of particles

HypertonicHypertonic
HypotonicHypotonic
isotonicisotonic
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Purposes (goals) of humidity and Purposes (goals) of humidity and 
aerosol therapyaerosol therapy

To aid in bronchial hygieneTo aid in bronchial hygiene
Hydrate dried secretionsHydrate dried secretions
Promote coughPromote cough
Restore mucous blanket (membrane)Restore mucous blanket (membrane)

Humidify dry gasesHumidify dry gases
Deliver medicationsDeliver medications
Induce sputum for lab studiesInduce sputum for lab studies

Clinical ApplicationsClinical Applications

Need to always humidify a dry gas to prevent adverse Need to always humidify a dry gas to prevent adverse 
reactionsreactions
Impaired ability to cough and move secretionsImpaired ability to cough and move secretions
Presence of thick, abundant amounts of secretionsPresence of thick, abundant amounts of secretions
Delivering medications such as bronchodilators, Delivering medications such as bronchodilators, 
mucolyticsmucolytics, etc, etc……
Evaluation of effectiveness of therapyEvaluation of effectiveness of therapy

Listen to breath soundsListen to breath sounds
Clearing on chest Clearing on chest xrayxray

HumidifiersHumidifiers and and NebulizersNebulizers

Purpose is to deliver a gas with maximum Purpose is to deliver a gas with maximum 
amount of water vapor contentamount of water vapor content
May be heated or unheatedMay be heated or unheated
Most can deliver 80Most can deliver 80--100% relative humidity100% relative humidity

Relative humidity = Relative humidity = actualactual X 100X 100
absoluteabsolute
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Factors affecting efficiency of the Factors affecting efficiency of the 
devicedevice

TemperatureTemperature –– as temperature rises, more water as temperature rises, more water 
molecules escape into gas, adding molecules escape into gas, adding humidtyhumidty
Time of exposureTime of exposure between gas and water, the between gas and water, the 
longer exposure, the better the chance for longer exposure, the better the chance for 
evaporationevaporation
Surface area involvedSurface area involved –– the greater the surface area, the greater the surface area, 
the more water exposed to evaporationthe more water exposed to evaporation
Gas flowGas flow –– high gas flow decreases exposure of high gas flow decreases exposure of 
gas to watergas to water

Types of HumidifiersTypes of Humidifiers

Pass over humidifierPass over humidifier

Types of HumidifiersTypes of Humidifiers

Bubble humidifierBubble humidifier
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Types of HumidifiersTypes of Humidifiers

JetJet--typetype

Types of HumidifiersTypes of Humidifiers

WickWick

NebulizersNebulizers

Purpose to produce an aerosolPurpose to produce an aerosol
Use the Bernoulli principle Use the Bernoulli principle –– velocity increases velocity increases 
and lateral wall pressure decreasesand lateral wall pressure decreases
Operation Operation –– capillary tube immersed in fluidcapillary tube immersed in fluid

Decreased pressure draws fluid up the tubeDecreased pressure draws fluid up the tube
Gas passes over the jet Gas passes over the jet nebulizernebulizer (baffle) particles(baffle) particles
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NebulizersNebulizers

PneumaticPneumatic

NebulizerNebulizer

CentrifugalCentrifugal

NebulizerNebulizer

UltrasonicUltrasonic
Amplitude (output)Amplitude (output)
Frequency (size of Frequency (size of 
particles)particles)
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SmallSmall--Volume Volume NebulizersNebulizers

Mainstream or Mainstream or SidestreamSidestream nebulizersnebulizers
Commonly administered drugsCommonly administered drugs
Monitoring for effectivenessMonitoring for effectiveness
Hazards and complicationsHazards and complications

HMEHME


