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Introduction 

Everybody agrees – humidity is vital to 

human wellbeing. The moisture in the air we 

breathe is essential to life, as our respiratory 

system would collapse without humidity in 

the air. Aircraft cabin air is extremely dry. In 

fact, an aircraft is by far the most 

dehydrating environment on Earth. 

 

 

Questions are: 

● What is the humidity threshold for 

good health and wellbeing? 

● At what humidity levels will our 

immune system still function and 

protect us? 

● At what humidity levels is our natural 

virus and bacterial defense system 

still effective? 

● At what humidity do we start to feel 

discomfort and unease? 

 

Based on several scientific studies as well as 

discussions with recognized experts on 

indoor air environment, all included in this 

paper, one can conclude that a good indoor 

environment in a temperature of 23°C, 

requires a humidity above 20 percent relative 

humidity for human health and wellbeing. 

The results of several studies also suggest 

and point out the relationship between 

insufficient humidity and the transmission of 

infections, such as COVID-19. One study has 

investigated the effect of humidification 

systems in aircraft, with the results that such 

systems and the increased humidity they 

cause, indeed bring passengers and crew 

members better comfort. 

 

 

Respiratory System 

With alveoli surface taking up 70 square 

meters of the human body – and the daily 

amount of 15 kg air being in- and exhaled by 

every person, it is fair to say that good air 

quality is a crucial factor to quality of life. In 

the air of an aircraft cabin, the mix of 

constituents is very complex and includes 

ultrafine particles (UFP), ozone, volatile 

organic compounds (VOC), CO2 from outside 

air and other emissions. However, the most 

important factor is relative humidity 

(hereinafter RH).  

In this text, we will present several scientific 

perspectives on the importance of humidity 

in the air of an aircraft cabin. Without 

humidifying systems, such as the Humidifier 

Onboard from CTT, the in-cabin air is not 

only extremely dry, but even dryer than any 

other environment on earth. The World 

Health Organization declares that the 

humidity in aircraft cabin air is as low as 

below 20 percent, compared to over 30 

percent humidity in the indoor air of a home 

(ref. 1). A research paper conducted by 

Martin B. Hocking and Harold D. Foster (ref. 

2), declares the typical RH level in aircraft 

cabins for flights longer than one hour as low 

as below 10 percent. In long haul flights, it 

can even drop to lower than 5 percent.  
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The scientific perspectives on the importance of humidity covered in this text will include the 

effects on our immune system and well-being. The group of scientists giving their perspectives on 

the topic include professor Bertil Forsberg, environmental medicine at Umeå University and 

professor Magnus Svartengren, occupational and environmental medicine at Uppsala University. 

It also includes Lidia Morawska, director of the International Laboratory for Air Quality and Health 

in Australia and professor of atmospheric aerosol science at Queensland University of Technology. 

All of the scientists have been interviewed directly by CTT for this text. Additionally, the text will 

refer to studies conducted by several other scientists and the reference list also gives suggestions 

on further reading. 
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Health effects 

The human immune system is built up by a network of proteins and cells, defending us from 

infections (ref. 3). One important part of the complex system is our mucous membranes that cover 

the eye conjunctiva and various inner surfaces, such as the respiratory and digestive tracts. With 

mucous membranes lining our pharynx, larynx, trachea, bronchi and lungs, these areas are 

provided with both chemical and mechanical mechanisms for cleansing and protection against 

environmental toxic insults (ref. 4). By extension, the mucosal immune system plays a highly 

important part in protecting us from infections.  

 

However, in order for the mucosal membrane to be able to function with optimal capacity, it 

needs humidity. According to Bertil Forsberg, professor in environmental medicine at Umeå 

University, low humidity harms the mucous membranes in our airways which reduces the primary 

defense against airborne pathogens and potential infections. The fact that many respiratory virus 

infections have a seasonal pattern – where they are much more common during winter – depends 

partly on the low humidity in the air during those months, professor Bertil Forsberg explains. Dry 

air, as in the aircraft cabin environment with RH dropping down to 5 to 20 percent, therefore 

increases the risk of exposure to viable virus particles and other airborne pollution – and 

consequently, infectious diseases. Additionally, Magnus Svartengren, professor in occupational 

and environmental medicine at Uppsala University, points out the fact that dry air also creates 

an environment where droplets remain airborne longer, and therefore possibly can transmit 

infections to a larger extent.  

 

In the end of the respiratory system inside our lungs, there are air sacs called alveoli. Inside the 

alveoli there are macrophages, taking care of particles and other emissions. However, if there is 

too much exposure to pollution, the alveoli die, which enables viruses to easily pass the barrier. 

When the alveoli die it also start producing hormones spreading to the blood system and causing 

potentially severe problems. 

  

(Optimal Aircraft Humidity, ref. 6) 
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When comparing different indoor air qualities and levels of RH, studies show that a virus is five 

times more infectious in an environment with a RH level of 5 percent than in an environment with 

a RH percentage level of 25. However, if the levels of RH are as high as 45-65 percent, the lifetime 

of a virus in ambient air could be prolonged, shows a study conducted by Lidia Morawska (ref. 5). 

This calls for a controlled and therefore potentially optimal indoor air quality in aircrafts, with a RH 

level equivalent to the green zone in the diagram below, and with the amount of ozone and other 

emissions within a reasonable level. 

 

Infection prevention 

The previously mentioned research paper by Martin B. Hocking and Harold D. Foster also 

concluded that our immune system and its capability to defend us from virus and bacteria 

infections, is in direct relation to the humidity in the air that we breathe. In the paper, Hocking and 

Foster draw the conclusion that it therefore seems more likely that the higher incidence of colds 

reported by recent aircraft passengers, may be due to a decline in their ability to resist infections 

while flying. Our mucous membrane thickens when the air is dry, and becomes less effective in 

beating viruses and bacteria. In turn, this enables more viruses and bacteria to cause respiratory 

tract infections. Good aircraft quality with appropriate levels of relative humidity could therefore 

help prevent infections (ref. 2). 

The evidence studied in the paper suggests that passengers of aircrafts seem to develop colds with 

a higher frequency than normal, in the week after their exposure to aircraft cabin air. It also 

suggests that it is the low relative humidity that increases our susceptibility to infections, rather 

than a high viral load. However, to further ensure a scientific relation, an attempt to correlate 

transmissions of colds with the lengths of flights using the exact same humidity and airflow of 

outside air per person could provide further useful answers (ref. 2). 
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Additional studies  

The effect of humidification systems in aircrafts 

Several scientific studies have been conducted to investigate the human perception of the cabin 

air quality. Dan Norbäck, professor in occupational and environmental medicine at Uppsala 

University, has conducted one of them. His study aimed to investigate and evaluate the effect of 

air humidification systems in the aircraft cabin, with the conclusion that those are solutions that 

could bring better comfort to the crew and passengers, by increasing the RH. The study also 

concluded that the particle concentration in the air could be reduced (ref. 7).  

 

 

 

 

 

Humidity and SARS-CoV-2 transmission 

Another study, conducted in 2020 by Michael P. Ward, Shuang Xiao and Zhijie Zhang, focused on 

the correlation between humidity and transmission of SARS-CoV-2 (ref. 8). It aimed to investigate 

the relationship between climatic factors, such as humidity, and cases of COVID-19 in different 

areas in New South Wales, Australia. The investigation took place during the southern 

hemisphere’s summer and autumn period of 2020, both in the exponential and declining phases of 

the epidemic. The results pointed out humidity as a consistent climatic factor contributing to the 

transmission of the virus – while other climatic factors such as temperature, rainfall or wind speed 

showed no such connections. More specifically, it was proved that a 1 percent decrease in relative 

humidity was associated with a 7-8 percent increase in cases of COVID-19 infections. This negative 

relationship between cases and relative humidity was seen in both the exponential and the 

declining phase of the epidemic, once again proving the importance of humidity in the air that we 

breathe (ref. 8). 
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About CTT 

CTT is the leading producer, designer and supplier of products that solves the humidity paradox in 

aircraft. Available for retrofit and line-fit on commercial aircraft as well as private jet completions. 

 

CTT offers humidifiers and dehumidifiers for absolute control of humidity in an aircraft. Humidifier 

Onboard is improving wellbeing and wellness in flight deck and crew rests on more than 1,000 

widebody commercial airliners and close to 100 VIP aircraft. This highly appreciated climate 

feature has started to migrate to the premium passenger cabin and large-cabin, long-range 

business jets. 

 

The weight cutting Anti-Fuselage-Condensation system is a green technology and the only 

measure that tackles the root-cause of condensation – reducing fuel consumption and cutting CO2 

emissions. 
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