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Abstract: The publication presents the results of research on air humidity in the cabin of a passenger 
aircraft and develops a simplified model of absolute humidity during an aircraft flight as a function 
of time, number of passengers, aircraft cabin volume, number of air changes, moisture generated by 
passengers, initial air humidity and supply air humidity. Based on the measurement results and the 
developed model, the humidity generated by a single passenger was estimated at 35 g/h, while the 
number of air changes in the aircraft cabin ranged from 10 1/h to 19 1/h. In order to increase the 
humidity in the aircraft cabin, it was proposed to modify the ventilation system by adding a 
humidifier chamber to the supply duct, a controller with the developed model implemented, and a 
humidity sensor in the aircraft cabin and the supply duct. The value of absolute humidity of the air 
supplied behind the humidifier chamber can be determined based on the presented algorithm. The 
developed model based on the humidity balance in the cabin of a passenger aircraft can be used in 
algorithms for automatic regulation of ventilation in passenger aircraft. 

Keywords: humidity; passenger aircraft; humidity modeling; IAQ 
 

1. Introduction 

Air humidity is an important air parameter that significantly affects the air quality and comfort 
in closed rooms [1,2]. Research results in publications [3,4] indicate that air humidity may have a 
significant impact on the transmission of diseases through the air. The cabin of a typical passenger 
plane is usually characterized by a small volume in relation to the number of people in the cabin, and 
passengers are usually in a sitting position, therefore air humidity has a significant impact on the 
comfort of air travel. During a flight, there are specific conditions in the aircraft cabin, such as low 
pressure and low relative humidity [5-9] which cause a number of symptoms such as irritation of the 
eyes, nose and throat [10]. Minimum relative humidity values most often occur during long-haul 
flights [11]. The increase in relative humidity in the aircraft cabin can be increased by greater air 
recirculation in the aircraft cabin, as humidity emissions caused by passengers become less diluted 
by the dry air outside [12]. 

Humidity in an aircraft cabin can be predicted using computer simulations. Mass and heat 
transfer modeling can be divided according to the space dimension criterion: one-dimensional, two-
dimensional and three-dimensional models. Three-dimensional models are based on numerical 
methods such as the finite element method or the finite volume element method, require complex 
spatial meshes and are most often determined using commercial programs such as AnsysFluent or 
Comsol. The results of three-dimensional modeling in the cabin of a passenger aircraft are most often 
velocity fields [13-16] streamlines [14,15] temperature fields [15-17] vorticity distributions [13] and 
pollutant distributions and relative humidity fields [16]. The results of calculations of air parameters 
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in the cabin of a passenger aircraft allow for modifications to the existing ventilation systems in the 
cabin of a passenger aircraft. Two-dimensional problems are not used to simulate air parameters due 
to the lack of axisymmetricity in the aircraft cabin geometry. One-dimensional models are used to 
determine average air parameters [18-20]. There are few one-dimensional models in the literature 
intended for determining air humidity in the cabin of a passenger aircraft. In publication [5] a quite 
complicated model for determining relative humidity in the cabin of a passenger aircraft was 
developed, based on the steady-state conditions, which requires iterative calculations. 

The aim of the work is to conduct research and analyze air humidity in the cabin of a passenger 
aircraft and to develop a simplified model of air humidity based on the parameters of the supply air, 
the number of passengers, the cubic capacity of the aircraft cabin, the number of air changes and 
moisture generated by passengers. The developed simplified model of absolute humidity can be 
implemented in controllers intended to regulate air humidity in the cabin of a passenger aircraft, e.g. 
by using humidification chambers to increase air humidity. It should be noted that the air in the 
cabins of passenger aircraft is characterized by too low relative humidity. 

2. Materials and Methods 

According to the technical documentation of the Boeing 737 passenger aircraft [21] 50% of the 
volume flow of air supplied during the flight is taken from outside and 50% of the volume flow is 
recirculated air, which is filtered by HEPA filters. Ventilation operates continuously during the flight. 
During the flight, external air is taken from the engine compressors in front of the combustion 
chamber [21] so that exhaust gases do not enter the aircraft cabin. It is assumed that the external air 
taken at cruising altitude is very clean and dry. Due to low pressure and low temperature (-37°C), 
the external air at cruise altitude is compressed and the temperature is raised to the required value. 
The air in the aircraft cabin is blown through vents in the ceiling of the aircraft cabin (Fig. 1) and 
through additional supply vents with the possibility of adjusting the flow of air supplied individually 
by individual passengers (an example vent marked with a red circle in Fig. 1). Air is removed from 
the aircraft cabin through exhaust vents located in the lower part of the cabin. 

Measurements of relative air humidity and temperature were made using Testo type 175H1 
recorders [22]. Measurements were taken in the front and center of the aircraft. The sensor was 
located on the side wall of the cabin. The measurement range and accuracy of the temperature of the 
TESTO recorder is 20 to +55 °C ±0.4 °C, while in the case of relative humidity the measurement 
accuracy is ±2%RH (2 to 98%RH). The measurement of relative humidity and temperature of the air 
supplied from the diffuser was performed every 5 minutes by applying a sleeve with a diameter of 
30 mm and a height of 50 mm with a centrally mounted humidity and temperature sensor to the 
diffuser marked with a red line in Fig. 1. The adopted method of measuring humidity and 
temperature was modeled on measuring sleeves from Testo [22]. It should be noted that during an 
airplane flight it is not possible to measure the parameters of the air supplied inside the ventilation 
ducts. To measure absolute pressure, a Testo recorder with an absolute pressure probe with an 
accuracy of ±3 hPa was used [22]. 
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Figure 1. Air vents located in the ceiling of the aircraft cabin. The location of measurement of supply air 
parameters using the Testo recorder is marked in red. 

Fourteen measurement series of flights were tested during the research. The stages of travel on 
an airplane have been divided into three periods: the first period is the time from boarding the plane 
to the moment the plane takes off (the time spent on the plane before the plane takes off), the second 
period is the flight time and the third period is the time from the moment the plane lands on the 
airport runway to passengers exiting. Table 1 contains basic data of airplane flights for fourteen 
measurement series: plane model, flight date, route length, time spent on the plane, time spent on the 
plane divided into periods and the number of passengers. The length of the flight route was 
determined based on data from the FlightAware website [23]. 

Table 1. Basic data of airplane flights for fourteen measurement series: plane mode, route length, time spent on 
the plane, time spent on the plane divided into periods, number of passengers. 

No. 
series 

Air route 
Plane 
model 

Date 
Route 
lengt

h 

Time 
spent in 

the 
plane 

Time spent 
in the plane 
before the 

flight 

Flight 
time 

Time spent 
in the 

plane after 
landing 

Number of 
passengers 

m 

- - - - km min min min min - 

S1 Modlin-
Málaga 

Boeing 
737-800 

Nov. 
2021 

2633 234 10 212 12 180 

S2 Malaga-
Modlin 

Boeing 
737-800 

Nov. 
2021 

2840 260 40 209 11 171 

S3 
Modlin-
Catania 

Boeing 
737-800 

Mar. 
2022 1804 175 25 144 6 166 

S4 
Catania-
Modlin 

Boeing 
737-800 

Mar. 
2022 

1795 202 39 146 17 150 

S5 Modlin-
Bologna 

Boeing 
737-800 

May 
2022 

1195 133 30 93 10 160 

S6 
Bologna-
Modlin 

Boeing 
737-800 

May 
2022 1174 144 34 101 9 181 

S7 
Warsaw-

Kos 
Boeing 
737-800 

Jul. 
2022 1978 188 28 157 3 158 

S8 
Kos- 

Warsaw 
Boeing 
737-800 

Aug. 
2022 

1839 192 41 143 8 170 
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S9 
Modlin-
Alicante 

Boeing 
737-800 

Nov. 
2022 2358 226 26 194 6 185 

S10 
Alicante-
Modlin 

Boeing 
737-800 

Nov. 
2022 

2443 245 27 214 4 179 

S11 
Modlin-
Bolonia 

Boeing 
737-800 

Dec. 
2022 

1195 134 26 103 5 133 

S12 
Bolonia-
Modlin 

Boeing 
737-800 

Dec. 
2022 1196 130 19 104 7 169 

S13 
Warsaw-
Zahyntos 

Boeing 737 
MAX 8 

Aug. 
2022 1737 173 38 130 5 173 

S14 
Zahyntos-
Warsaw 

Boeing 737 
MAX 8 

Aug. 
2022 

1625 193 49 125 19 182 

 
Figure 2 shows the relationship between the total time spent on the plane and the duration of 

the flight depending on the route length (Table 1). Both the total time spent on the plane and the flight 
time are very strongly correlated with the route length, as indicated by the R2 coefficients, which are 
equal to 0.935 and 0.961, respectively. 

 

Figure 2. Dependence of the total time spent on the plane and the duration of the flight depending on the length 
of the passenger plane route for fourteen measurement series. 

3. Results and Discussion 

In order to assess the air quality inside the cabin of a passenger aircraft in terms of temperature 
and air humidity, the measurement results were averaged. Table 2 shows the average temperatures 
and relative humidity for fourteen measurement series for the periods before the plane takes off, 
during the flight, after landing and during the entire stay of passengers on the plane. Arithmetic 
mean value relative humidity and temperature from all measurement series were 22.76% and 
26.18°C, respectively. The average temperature values before the flight, during the flight and after 
landing are similar and are approximately 26°C. In the case of relative humidity, the lowest average 
values occur during the flight (17.75%), while the highest relative humidity values were observed in 
the period before the plane took off (36.17%). The lowest relative humidity extremes and the highest 
relative humidity extremes were 7.3% and 68%, respectively. Figure 3 shows a comparison of the 
minimum, average and maximum relative humidity values from fourteen measurement series with 
the test results in publications [5,9]. Airplane flight is characterized by low atmospheric pressure 
inside the cabin of a passenger plane [8]. The average absolute pressure values for measurement 
series 1-14 during the airplane flight were, respectively: 790.81 hPa, 782.23 hPa, 827.99 hPa, 832.88 
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hPa, 835.53 hPa, 839.69 hPa, 807.34 hPa, 827.64 hPa, 789.88 hPa, 796.49 hPa , 823.37 hPa, 838.41 hPa, 
812.55 hPa and 814.12 hPa. 

 

Figure 3. Comparison of minimum, average and maximum values of relative humidity in the cabin of a 
passenger aircraft with the literature [5-8]. 

Table 2. Average temperatures and relative air humidity in the cabin of a passenger plane. 

No. 
series 

Average temperature in airplane cabin Average relative humidity in airplane cabin 

Before the 
plane takes 

off 

In 
flight 

After the 
plane 
lands 

During the 
entire stay in 

the aircraft 
cabin 

Before the 
plane 

takes off 

In 
flight 

After the 
plane 
lands 

During the 
entire stay 

in the 
aircraft 
cabin 

Tavg Tavg Tavg Tavg avg avg avg avg 

- oC oC oC oC % % % % 

S1 23.10 26.55 26.10 26.47 49.60 17.01 30.70 18.94 
S2 27.54 25.96 26.10 25.95 51.14 15.98 30.42 23.57 
S3 24.73 26.43 26.10 26.27 33.19 14.24 28.67 17.42 
S4 27.97 26.98 26.10 27.28 42.61 15.90 26.34 21.91 
S5 27.67 25.23 26.20 25.83 31.29 14.17 28.29 18.68 
S6 30.36 26.73 26.20 27.70 43.52 20.11 33.04 26.40 
S7 25.48 26.60 26.60 26.41 43.73 16.74 32.70 21.00 
S8 26.97 24.55 26.40 25.09 59.37 19.85 34.93 28.87 
S9 22.95 26.53 26.50 26.17 22.95 17.11 34.52 22.75 
S10 26.51 26.40 26.50 26.44 26.51 16.50 30.81 23.16 
S11 24.67 25.89 26.60 25.68 24.67 11.90 22.57 16.49 
S12 25.37 25.03 26.60 25.28 25.37 22.63 30.00 27.35 
S13 26.21 25.29 26.50 25.52 26.21 19.85 29.82 25.63 
S14 25.96 26.75 26.60 26.41 25.96 26.41 37.51 26.41 

        Average  values        
 - 26.11 26.07 26.36 26.18 36.15 17.74 30.74 22.76 
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Figure 4. Dependence of the average temperature and average relative humidity during the flight as a function 
of the number of passengers. 

Figure 4 presents the relationship between the average temperature and relative humidity in the 
cabin of a passenger aircraft during the flight depending on the number of passengers. The average 
temperature in the aircraft cabin for fourteen measurement series ranged from 24.55°C to 26.98°C and 
was poorly correlated with the number of passengers (R2=0.0014). In the case of relative humidity, 
which for fourteen measurement series during the flight ranged from 11.9% to 26.46%, an average 
correlation (R2 = 0.432) with the number of passengers can be observed. 

The psychometric chart (Fig. 5) generated using the program 25 shows the average values of 
temperatures and relative humidity in the aircraft cabin for all measurement series. The marked green 
area is the comfort zone according to ASHRAE 1. The following assumptions were made to calculate 
the comfort field: average air speed equal to 0.1 m/s, clothing: trousers, business shirt, shoes (0.65 
clo), seated position of passengers with little activity (1.40 metre) and mean radiant temperature equal 
to 25.6°C. The arithmetic mean value of absolute pressure from all flights (series 1-14) was assumed 
for calculations, equal to 815.64 hPa. All points of the average temperature and relative humidity 
values of measurement series 1-14 are located outside the comfort zone. 

In publication [24], based on the combination of temperature and relative humidity in rooms 
where people stay, the air was categorized into "Good", "Intermediate" and "Bad". The air quality 
assessment based on the literature [24] is presented in Table 3. From the point of view of this 
categorization and average temperatures and relative humidity, the most frequently occurring 
assessment was the "Intermediate" assessment. The "Bad" rating appeared in measurement series no. 
2 and 9 during the period when passengers were in the aircraft cabin before take-off and in 
measurement series 4 and 6 after the plane landed. The reasons for the "Bad" ratings were too high a 
temperature in relation to the relative humidity (series 2, 4 and 6) and too low a relative humidity in 
relation to the temperature (series 9). 

It should be emphasized here that according to the literature [25], the minimum relative 
humidity for a temperature of 20°C should not be less than 30%, while according to the design 
standard PN-EN 13779:2007 [26], in winter the recommended relative humidity should not be less 
than 40% for a room temperature 26 °C. In the case of recommendations from the literature [25] and 
the PN-EN 13779:2007 standard [26], the air in the cabin of a passenger aircraft did not meet the 
above-mentioned conditions in most measurement series [25,26] due to too low relative air humidity. 
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Figure 5. Psychometric chart with marked points of average temperatures and relative humidity for all 
measurement series along with the designated comfort area according to ASHRAE [1], generated using the 
program [22]. 

Table 3. Assessment of air quality based on a combination of average values of temperature and relative air 
humidity in the cabin of a passenger aircraft based on the literature [24]. 

No. 
series 

Measurement period 
Before the plane 

takes off 
In flight 

After the plane 
lands 

During the entire stay in the 
aircraft cabin 

S1 Intermediate 
Intermedi

ate Good Intermediate 

S2 Bad Intermedi
ate 

Good Intermediate 

S3 Good 
Intermedi

ate 
Intermediate Intermediate 

S4 Intermediate Intermedi
ate 

Intermediate Bad 

S5 Intermediate 
Intermedi

ate Intermediate Intermediate 

S6 Intermediate Intermedi
ate 

Good Bad 

S7 Good 
Intermedi

ate Good Intermediate 

S8 Intermediate 
Intermedi

ate 
Good Intermediate 

S9 Bad 
Intermedi

ate 
Good Intermediate 

S10 Intermediate Intermedi
ate 

Good Intermediate 

S11 Intermediate 
Intermedi

ate Intermediate Intermediate 

S12 Intermediate Intermedi
ate 

Intermediate Intermediate 
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S13 Intermediate 
Intermedi

ate 
Intermediate Intermediate 

S14 Intermediate Intermedi
ate 

Good Intermediate 

Average values 

 Good 
Intermedi

ate Good Intermediate 

 
Figure 6 shows an exemplary course of changes in the altitude of the aircraft (series 10) based on 

data from the website FlightAware [23] and the measured courses of temperature, relative and 
absolute humidity in the aircraft cabin at the same time. Changes in air humidity trends in the aircraft 
cabin can be divided into several stages. The first characteristic trend of humidity changes starts from 
the moment of entering the plane and ends until the ventilation volume flow increases (stage 0-1 
marked in Chart 2). This period of several minutes (0-1, Fig.6) is characterized by an increase in 
relative and absolute humidity. Determining the value of humidity generated by a single passenger 
during this period is complicated because the physical activity of passengers is complex and involves 
taking seats and storing luggage in lockers. During this period, the doors to the plane are open. The 
second distinguishing stage is the period from increasing the ventilation volume flow to the start of 
taxiing of the aircraft and reducing the ventilation volume flow (1-2, Fig. 6). In the second period, a 
decrease in air humidity can be noticed, which is related to the nominal ventilation operation. The 
third stage (2-3, Fig. 6) is the period during aircraft take-off from reducing the ventilation volume 
flow to increasing the ventilation volume flow. In the third stage, reducing the ventilation volume 
flow causes an increase in the air humidity content. The fourth period (3-4, Fig. 6) is the time of take-
off of the plane and the simultaneous increase in the ventilation volume flow, which causes a decrease 
in air humidity in the aircraft cabin. The fifth period (4-5, Fig.6) is the time of climb and flight of the 
aircraft at a constant flight altitude. In the fifth period, a decrease in relative and absolute humidity 
can be observed, followed by a period of stabilization of the moisture content in the air. During this 
time, passengers sleep or perform minor physical activity, such as reading a book or eating a meal. 
The humidity generated by an individual person can be assumed based on data from sleeping and 
minor physical activity. When increasing the altitude of the aircraft, fluctuations in relative humidity 
can be noticed, which are caused by the variable humidity outside the aircraft occurring at an altitude 
of up to one kilometer [27]. The sixth period (5-6, Fig. 6) is the time from the moment the plane lowers 
its altitude to the moment the plane lands and stops at the airport. When the aircraft stops, the value 
of the ventilation volume flow decreases or the ventilation is completely turned off, which causes an 
increase in the moisture content in the aircraft cabin. The seventh period (6-7, Fig. 2) is the time 
interval from the moment the plane stops until the passengers leave the plane. Due to the high activity 
of passengers (getting up from their seats and taking their luggage from the shelves) and reducing or 
turning off the ventilation, a significant increase in humidity in the aircraft cabin can be observed in 
the sixth period. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 January 2025 doi:10.20944/preprints202501.2010.v1

https://doi.org/10.20944/preprints202501.2010.v1


 9 of 17 

 

 
Figure 6. An example of the course of changes in the altitude of the aircraft (series 10) based on data from 
FlightAware [23] and the measured courses of temperature, relative and absolute humidity in the aircraft cabin. 

4. Modeling humidity in the cabin of a passenger plane 

The developed one-dimensional model of absolute humidity in the cabin of a passenger plane is 
designed for the period from the plane's take-off to the moment of landing (period 4-5 in Fig. 6). In 
the case of the period of passengers staying in the aircraft cabin before take-off and after landing, 
determining the boundary conditions is difficult due to the complicated activity of passengers during 
this time. The humidity model in the aircraft cabin is based on the moisture balance, which takes into 
account the humidity generated by passengers Qg [g/h] and the humidity supplied from the supply 
air system or discharged through the exhaust ventilation Qn [g/h]: 

n g

d
V Q Q

dt


  , (1)

where  [g/m3] is the absolute humidity in the cabin of a passenger aircraft, t [h] is time, and V [m3] 
is the volume of the cabin of a passenger aircraft. For the calculations, the volume of the passenger 
aircraft cabin was assumed to be 203 m3, in accordance with the Boeing documentation [28]. 

Humidity supplied from the supply ventilation or removed from the aircraft cabin by the 
exhaust ventilation systems, described by the following formula: 

supply( )n iQ nV    , (2)

where: a [g/m3] is the absolute humidity supplied from the supply air installation, i [g/m3] is the 
absolute humidity inside the aircraft cabin, and n is the number of air changes in the cabin of a 
passenger aircraft. 

The absolute humidity supplied from the supply installation was determined based on humidity 
measurements from the supply vent, then the results were interpolated with the following rational 
function (Fig.7):  

2

supply 2 3

a bt ct

d et ft gt
  


  

, (3)

where t [min] is the time, and a, b, c, d, e, f, g are the coefficients of formula (3), which are presented 
in Table 4. Figure 7 shows the results of absolute humidity measurements at the outlet air vent from 
the moment the plane takes off and a formula interpolating the obtained test results. The Pearson 
coefficient is R2 = 0.863. 
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Table 4. Coefficients of equation (3). 

a b c d e f g 
6 -0.13 0.002 1 0.002 0.001 0.000003 

 

Figure 7. Absolute humidity in the supply air vent. 

Humidity generated by passengers in the aircraft cabin is described by the following 
relationship: 

g gQ mq , (4)

where qg [g/(h*person)] is the humidity emitted by a single airplane passenger. The amount generated 
by a single passenger depends primarily on the passenger's physical activity. During an airplane 
flight, passengers are in a seated position and their main activity is sleeping, eating meals, reading 
books or using applications on smartphones or tablets. Based on the literature [29,30], light activity 
and sleeping were assumed, where the estimated humidity emitted by a single person was 35 g/h. 

After taking into account dependencies (2) and (4) in formula (1), and then integrating equation 
(1), the following model of absolute humidity in the cabin of a passenger plane was obtained: 

supply 0 supply
g g nt

inside t

mq mq
e

nV nV
    



 
     

 
, (5)

where: t=0 is the initial absolute humidity at the moment of take-off, adopted on the basis of the 
experiment, and presented in Table 3 for individual measurement series. 

Figures 8-11 present a graphical comparison of the results of absolute humidity determined from 
model (5) with experimental results for fourteen measurement series. The relative error of model (5) 
was determined from the following relationship [31]: 

exp

exp

= 100%inside
inside

 





, (6)

where: exp are the values of absolute humidity from the experiment, while inside is the absolute 
humidity determined from formula (5). The average relative error of model (6) determined according 
to formula (6) for individual measurement series is presented in Tab. 5. 
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Figure 8. Absolute humidity as a function of time in the airplane cabin from the moment of take-off to the 
moment of landing for measurement series no. 1, 11, 12 – comparison with the developed humidity model. 

 

Figure 9. Absolute humidity as a function of time in the airplane cabin from the moment of take-off to the 
moment of landing for measurement series no. 2, 3, 10, 14 – comparison with the developed humidity model. 
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Figure 10. Absolute humidity as a function of time in the airplane cabin from the moment of take-off to the 
moment of landing for measurement series no. 4, 6, 7 – comparison with the developed humidity model. 

 

Figure 11. Absolute humidity as a function of time in the airplane cabin from the moment of take-off to the 
moment of landing for measurement series no. 5, 8, 9, 13 – comparison with the developed humidity model. 

 

Table 5. Initial value of absolute humidity at the moment of take-off, the determined number of air changes 
based on the developed model and the average relative error of the model for individual measurement series. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 28 January 2025 doi:10.20944/preprints202501.2010.v1

https://doi.org/10.20944/preprints202501.2010.v1


 13 of 17 

 

No. 
serie

s 

The initial value of absolute humidity at 
the moment of take-off of the plane 

Number of 
air changes 

Relative error of absolute 
humidity according to (9) 

t=0 n inside 

- g/m3 1/h % 
S1 9.84 12 6.67 
S2 11.48 13 7.86 
S3 7.62 17 7.38 
S4 9.85 11 7.48 
S5 8.91 19 7.95 
S6 12.75 12 5.75 
S7 9.28 15 7.12 
S8 12.62 15 7.57 
S9 11.64 12 6.15 

S10 11.09 13 5.84 
S11 7.50 15 6.20 
S12 9.14 10 2.63 
S13 11.03 11 3.83 
S14 8.71 11 8.39 

According to the recommendations [32] of Boeing experts, the recommended number of air 
changes in the cabin of a passenger aircraft ranges from 10 to 20 1/h. This condition was met in all 
measurement series (Table 5). The minimum number of air changes was 10 1/h, and the maximum 
was 19 1/h. 

 

Figure 12. An example of a cross-sectional diagram of a passenger aircraft cabin of a technical solution for 
increasing air humidity by using an air humidification chamber. 
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The developed model (5) of absolute humidity can be used to regulate air humidity in the aircraft 
cabin in automatic air ventilation controllers. The intake of dry air from outside during a flight is 
associated with a decrease in air humidity in the aircraft cabin and most often occurs when the aircraft 
reaches cruise altitude. The problem of too low air humidity in passenger aircraft cabins was reported 
in many publications [5-8], which was also confirmed in this work. One way to increase humidity 
may be to use a chamber to humidify the air supplied to the aircraft cabin, which can be mounted on 
the supply system (Fig. 12). The purpose of the humidification chamber is to increase the supply 
humidity supply in the supplied air, which will increase the humidity inside inside the passenger 
aircraft cabin. The humidification chamber is controlled by the regulator (Fig. 12), in which the model 
(5) is implemented. 

The value of the required absolute humidity supply of the supply air supply can be 
determined directly from the transformed formula (5): 

0

supply 1

g g nt
inside t

nt

mq mq
e

nV nV

e

 







 
   

 
 ,              

(7) 

where inside is the absolute air humidity read from the humidity sensor mounted inside the aircraft 
cabin (Fig. 12). Absolute air humidity sensors inside the cabin can be installed in the locations 
presented in the publication [16]. If the air humidity inside in the cabin read from the air humidity 
sensor mounted on the cabin wall is too low, the controller determines, based on equation (7), the 
required absolute humidity supply of the supply air, which is achieved by switching on the 
humidification chamber (Fig. 12). Humidity is controlled supply using a humidity sensor installed in 
the supply duct behind the humidification chamber. In order to reduce the humidity inside in the 
aircraft cabin, the humidification chamber is turned off and the volume flow of dry external air in the 
mixing chamber increases. 

5. Conclusions 

The results of research on air humidity in the cabin of a passenger plane indicate three 
characteristic periods of people staying in the cabin of a passenger plane during air travel. The first 
period from the moment of boarding the plane to the moment of take-off is characterized by a large 
fluctuation in relative humidity, which is mainly due to the large variability of the physical activity 
of passengers. In the second period, from the moment the plane takes off to the moment the plane 
lands, the value of relative humidity depends on the altitude of the plane. The relative humidity in 
the cabin of a passenger plane stabilizes when the plane reaches its full cruising altitude. In the third 
period, from the moment the plane lands until the passengers leave the aircraft cabin, the relative 
humidity increases rapidly, which is associated with increased physical activity and a reduction in 
the volume flow of supply ventilation. 

Based on the research conducted and the developed model of air humidity in the cabin of a 
passenger aircraft, it can be assumed that the average value of humidity generated by a single 
passenger is 35 g/h. The number of air changes in the cabin of a passenger aircraft for fourteen 
measurement series ranged from 10 to 19 1/h. 

During an airplane flight, the relative humidity is low (below 30%), which also confirms the 
relative humidity results from previous known studies in the literature. In this work, a simplified 
model of absolute air humidity in the cabin of a passenger aircraft was developed, which can be used 
to regulate air humidity in the aircraft using an air humidification chamber installed in the supply 
duct. The proposed ventilation scheme in an airplane with a humidification chamber, together with 
the developed model, may contribute to increasing the humidity in the airplane cabin and thus 
increasing the comfort of air travel. 
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Nomenclature 

m number of passengers in the cabin of a passenger plane (person) 

n air change rate m (h-1)  
qg internal moisture generated by an aircraft passenger (g/(h*person)) 
Qg the internal sum of moisture emitted by all passengers in an airliner (g/h) 
Qn moisture added or removed by mechanical ventilation (g/h) 
Tavg average temperature in the cabin of a passenger plane (oC) 
t time (min) or (h) 
V passenger aircraft cabin volume (m3) 

 Greek symbols 

avg average relative humidity in the cabin of a passenger plane (%) 

inside internal absolute humidity in the cabin of a passenger aircraft determined using 
equation (5) 

supply absolute humidity of the air supplied from the supply ventilation (g/m3) 

t=0 initial value of absolute humidity in the cabin of a passenger aircraft at the moment 
of take-off (g/m3) 
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