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ABSTRACT 

The material presents an analysis of the impact that the parameters of air hyperbaric exposure 

have on the time remaining to the beginning of the first ventilation, as calculated with two mathe-

matical models. The research has been conducted in the form of simulations that take into account 

standard parameters of exposure. Differences between the analysed models have been indicated, 

and the influence of the changes of particular input values in the analysed models on the output 

values has been defined. 
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INTRODUCTION 

The research connected with the operation of hyperbaric facilities, especially 

decompression chambers, has been conducted by the Department of Underwater 

Works Technology of the Naval Academy in Gdynia (DUWT) for several years now. 

One of the main areas of such research is related to the methodology of atmosphere 

ventilation in the decompression chamber. The person who pioneered these works 

was the first head of the DUWT, Cpt. Medard Przylipiak. The rudiments of the theory 

of ventilation in hyperbaric facilities were laid out in 1971 in a collective work edited 
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by W. Poinc entitled Underwater works [7]. He developed this issue in a publication 

entitled Equipment and diving works — a handbook, 1981 [8]. Cpt. Przylipiak laid 

the foundations of the theory and postulated a series of experimental studies related 

to its verification and its final development. Sadly, his sudden death interrupted 

these ambitions. The studies were continued by Cpt. Ryszard Kłos, PhD, Eng. (re-

serves) and Cdr. Zbigniew Talaśka, PhD, Eng (reserves) who defended their doctoral 

dissertations in 1990 and 1994 on subjects related to ventilation in hyperbaric 

facilities, whereas neither of the investigated issues was related to air atmosphere 

in the decompression chamber [3, 9]. Cpt. Kłos spent a great many years on a coherent 

theory of ventilation in hyperbaric chambers, which culminated in his successful 

defence of the postdoctoral dissertation at the Gdańsk University of Technology in 

2007 on the subject. He published the results of his research in a number of publi-

cations and papers [1, 2]. The last of the doctoral dissertations related to the theory 

of ventilation that was defended at the department was a dissertation on the meth-

odology of ventilation in the decompression chamber during air hyperbaric expo-

sures, which was defended in 2004 and published as a monograph in 2007 [5, 6]. 

The three mentioned doctoral dissertations were reviewed by Prof. Adam Charchalis.  

The present paper presents the results of the analysis of time value changes 

before the beginning of the first ventilation during air hyperbaric exposures in a de-

compression chamber, calculated with an equation developed by Cpt. Przylipiak 

and Cpt. Kłos. For the purposes of the present paper, the theory developed by  

Cpt. Przylipiak is referred to as model 1, whereas the theory developed by Cpt. Kłos, 

model 2. 

ISSUE 

The methodology of the decompression chamber operation for air expo-

sures provides for the possibility of conducting the process of ventilation of the 

chamber with the use of two mathematical models [6], where the time remaining to 

the beginning of ventilation is defined with the following equations (1), (2):  

𝜏1 =
𝑉𝑘𝐶𝐶𝑂2𝑚𝑎𝑥𝑝

𝐶𝐶𝑂2𝑤𝑦𝑑𝑉̇𝑝𝑘𝑝0

, (1) 

where:  

𝜏1 — time remaining to the beginning of the first ventilation of the decompression  

  chamber compartment [min]; 
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𝑉𝑘 — the volume of the decompression chamber [dm3]; 

𝐶𝐶𝑂2𝑚𝑎𝑥 — permissible content of carbon dioxide in the chamber's atmosphere at  

a given depth of exposure [%]; 

p — pressure of the exposure in the chamber [KG/cm2]; 

𝐶𝐶𝑂2𝑤𝑦𝑑 — the content of carbon dioxide in the air exhaled by the diver [%]; 

𝑉̇𝑝 — minute ventilation of the diver's lungs with air [dm3/min]; 

k — number of divers staying in the compartment of the ventilated chamber [–]; 

𝑝𝑜 — atmospheric pressure of [KG/cm2]; 

𝜏1 =
𝑉𝑘

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑝𝑥1

𝑝0
), (2) 

where:  

𝑉̇𝑂2
 — oxygen consumption by one diver staying in the ventilated compartment 

of the decompression chamber [m3/min]; 

𝑝𝐶𝑂2𝑚𝑎𝑥 — maximum permissible partial pressure of carbon dioxide in the atmos-

phere of the ventilated decompression chamber [kPa], 

𝑥1 — the initial molar ratio of carbon dioxide in the atmosphere of the venti-

lated decompression chamber [mol/mol], 

the remaining determinations as for the equation (1). 

 

At times, some divers use the mnemonic version of the equation to quickly 

evaluate the time remaining to the beginning of the first ventilation of the chamber (1):  

𝜏1 =
𝑉𝑘

50𝑘
. (3) 

It is possible only when one bears in mind that this form of equation is used 

for strictly defined conditions of the exposure that allow only for standard parame-

ters related to the effort of the divers who are staying in the chamber. Equation (3) 

is derived from equation (1) by substituting for 𝐶𝐶𝑂2𝑚𝑎𝑥 the following relationship:  

𝐶𝐶𝑂2𝑚𝑎𝑥 =
100%𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝
. (4) 

Then equation (1) becomes:  

𝜏1 =
𝑉𝑘100%𝑝𝐶𝑂2𝑚𝑎𝑥

𝐶𝐶𝑂2𝑤𝑦𝑑𝑉̇𝑝𝑘𝑝0

. (5) 
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Next, introducing to the relationship (5) standard parameters: the content 

of carbon dioxide in the air exhaled by the diver (𝐶𝐶𝑂2𝑤𝑦𝑑) at the level of 5 [%],  

a minute ventilation of the diver’s lungs (𝑉̇𝑝) at the level of 15 [dm3/min], maximum 

permissible partial pressure of carbon dioxide in the chamber’s atmosphere 

(𝑝𝐶𝑂2𝑚𝑎𝑥) at the level of 0.015 [KG/cm2] and atmospheric pressure (𝑝0) equal to  

1 [KG/cm2] (on account of the period of time in which the above methodology of 

ventilation was developed and the correctness of the future calculations, an old 

system of units has been applied here). On the completion of calculations the fol-

lowing result has been obtained:  

𝜏1 = 0,02
𝑉𝑘

𝑘
=

𝑉𝑘

50𝑘
. (6) 

Therefore, the equation form (1) expressed with the relationship (3) easily 

absorbed by divers, but correct only in the existence of figures in the parameters 

used in equation (5). However, for the evaluation of the impact of input parameters in 

the equations on the change of the time value remaining to the first ventilation, 

only the equation form expressed by the relationship (1) may be used. 

METHODOLOGY 

The impact of the parameters in hyperbaric exposure on the time remaining 

to the first ventilation during air exposure was analysed with the use of basic 

mathematical theorems derived from Lagrange’s theorem [4]:  

𝑖𝑓 
𝑑𝑦

𝑑𝑥
> 0 ⇒ 𝑖𝑓 𝑥 ↗⇒ 𝑦 ↗; (7) 

𝑖𝑓 
𝑑𝑦

𝑑𝑥
= 0 ⇒ 𝑖𝑓 𝑥 ↗⇒ 𝑦 = 𝑐𝑜𝑛𝑠𝑡; (8) 

𝑖𝑓 
𝑑𝑦

𝑑𝑥
< 0 ⇒ 𝑖𝑓 𝑥 ↗⇒ 𝑦 ↘. (9) 

Next, for each analysed equation 𝑦 = 𝑓(𝑥, 𝑥1, 𝑥2, … . 𝑥𝑛−1, 𝑥𝑛) its form was 

determined by reducing it with regard to the analysed parameter (x) and reducing 

it to the relationship directly defining the function 𝑦 = 𝑓(𝑥). The next step was  

to examine the sign of the first derivative of such function and use the theorems 

(7), (8) and (9). Next, standard parameters of the exposure were assumed and  
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the value of function 𝑦 = 𝑓(𝑥, 𝑥1, 𝑥2, … . 𝑥𝑛−1, 𝑥𝑛) was calculated for 𝑥 ≠ 𝑐𝑜𝑛𝑠𝑡, 𝑥1 =

𝑐𝑜𝑛𝑠𝑡, 𝑥2 = 𝑐𝑜𝑛𝑠𝑡, … … 𝑥𝑛−1 = 𝑐𝑜𝑛𝑠𝑡, 𝑥𝑛 = 𝑐𝑜𝑛𝑠𝑡. On that basis differences between 

analysed models were defined and the impact of the parameters of hyperbaric ex-

posure on the time remaining to the first ventilation was determined, as calculated 

by model 1 and model 2. 

THE ANALYSIS OF MODEL 1 

In equation (1) there are seven input values, three of which will be constant 

regardless of exposure conditions (𝐶𝐶𝑂2𝑚𝑎𝑥 , 𝐶𝐶𝑂2𝑤𝑦𝑑, 𝑝𝑜), two are linked by function 

(𝑉̇𝑝 = 𝑓(𝑘)), where this relationship is directly proportional and if 𝑘 ↗⇒ 𝑉̇𝑝 ↗, then 

the impact of the changes of these values on input value will be similar. The re-

maining three input values (𝑘, 𝑉𝑘 , 𝑝) in equation (1) are changeable and dependent 

on the conditions of the exposure. For these values an analysis of the impact of 

these changes on the input value from equation (1) will be conducted. Analysing 

the impact of the changes in the volume of the chamber on the time value remain-

ing to the first ventilation from equation (1), one may assume that:  

𝑎 =
𝐶𝐶𝑂2𝑚𝑎𝑥𝑝

𝐶𝐶𝑂2𝑤𝑦𝑑𝑘𝑉̇𝑝𝑝0

. (10) 

Then equation (1) becomes:  

𝜏1 = 𝑎𝑉𝑘 . (11) 

Hence 

𝑑𝜏1

𝑑𝑉𝑘
= 𝑎 ⇒ 𝑖𝑓 𝑉𝑘 ↗⇒ 𝜏1 ↗. (12) 

Whereas when analysing the impact of the number of divers on the time 

value remaining to the first ventilation from equation (1), one may assume that:  

𝑏 =
𝑉𝑘𝐶𝐶𝑂2𝑚𝑎𝑥𝑝

𝑉̇𝑝𝐶𝐶𝑂2𝑤𝑦𝑑𝑝0

. (13) 

Then equation (1) becomes:  

𝜏1 =
𝑏

𝑘
. (14) 
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Hence  

𝑑𝜏1

𝑑𝑘
=

−𝑏

𝑘2
⇒ 𝑖𝑓 𝑘 ↗⇒ 𝜏1 ↘. (15) 

When analysing the impact of changes in exposure pressure on the changes 

of input values in equation (1) one should note that in this equation this value is in 

the nominator of the fraction, but it is multiplied by values, of which one is dependent 

on this parameter:  

𝑥𝐶𝑂2𝑚𝑎𝑥 =
𝐶𝐶𝑂2𝑚𝑎𝑥

100%
→ 𝐶𝐶𝑂2𝑚𝑎𝑥 = 100%𝑥𝐶𝑂2𝑚𝑎𝑥; 

𝑝𝐶𝑂2𝑚𝑎𝑥 = 𝑥𝐶𝑂2𝑚𝑎𝑥𝑝 → 𝑥𝐶𝑂2𝑚𝑎𝑥
=

𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝
. 

(16) 

Then 

𝐶𝐶𝑂2𝑚𝑎𝑥 =
100%𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝
. (17) 

Maximum permissible partial pressure of carbon dioxide (𝑝𝐶𝑂2𝑚𝑎𝑥) in the 

chamber’s atmosphere is a constant value independent of the conditions of expo-

sure. It is a changeable value in the function of a molar fraction of carbon dioxide in 

the chamber’s atmosphere (𝑥𝐶𝑂2𝑚𝑎𝑥) and the exposure pressure (𝑝), which means 

that with the pressure increasing it will be achieved with a lower molar fraction of 

this component in the chamber’s atmosphere. However, in equation (1) this phenome-

non will not be manifested, for when we substitute the equation (17) we obtain:  

𝜏1 =
𝑉𝑘

100%𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝 𝑝

𝑉̇𝑝𝐶𝐶𝑂2𝑤𝑦𝑑𝑘𝑝0

→ 𝜏1 =
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑉̇𝑝𝐶𝐶𝑂2𝑤𝑦𝑑𝑘𝑝0

, (18) 

where: 

𝑝𝐶𝑂2𝑚𝑎𝑥 = 𝑐𝑜𝑛𝑠𝑡. (19) 

Taking into account the above we obtain 

𝑑𝜏1

𝑑𝑝
= 0. (20) 

Which means that the change in pressure has no influence on input values 

of equation (1). 
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THE ANALYSIS OF MODEL 2 

In equation (2) there are also seven input values, two of which are constant 

(𝑝0, 𝑝𝐶𝑂2𝑚𝑎𝑥); two others are linked to the function relationship (𝑉̇𝑂2 = 𝑓(𝑘)) and 

four values are dependent on the parameters of exposure (𝑉𝑘 , 𝑘, 𝑝, 𝑥1). For these 

values an analysis of the impact of these changes on the output value from equation 

(2) will be conducted.  

Analysing the impact of the changes in the volume of the decompression 

chamber on the time value remaining to the first ventilation from equation (2), one 

may say that:  

𝜏1 =
𝑉𝑘

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑝𝑥1

𝑝0
) = 𝑉𝑘 [

1

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑥1𝑝

𝑝0
)] ; (21) 

 

𝑖𝑓 𝑎 =
1

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑥1𝑝

𝑝0
) → 𝜏1 = 𝑉𝑘𝑎. (22) 

Then 

𝜏1 = 𝑉𝑘𝑎 →
𝑑𝜏1

𝑑𝑉𝑘
= 𝑎 ⇒ 𝑖𝑓 𝑉𝑘 ↗⇒ 𝜏1 ↗. (23) 

Similarly, when analysing the changes in the number of divers one may say that: 

𝜏1 =
𝑉𝑘

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑝𝑥1

𝑝0
) =

1

𝑘
[

𝑉𝑘

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑥1𝑝

𝑝0
)] ; (24) 

 

𝑖𝑓 𝑎 =
𝑉𝑘

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑥1𝑝

𝑝0
) → 𝜏1 =

𝑎

𝑘
. (25) 

Then 

𝜏1 =
𝑎

𝑘
→

𝑑𝜏1

𝑑𝑘
= −

𝑎

𝑘2
⇒ 𝑖𝑓 𝑘 ↗⇒ 𝜏1 ↘. (26) 

But when analysing the changes in exposure pressure in the chamber one 

may say that:  

𝜏1 =
𝑉𝑘

𝑘𝑉̇𝑂2

(
𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑝𝑥1

𝑝0
) =

𝑉𝑘 (
𝑝𝐶𝑂2𝑚𝑎𝑥−𝑥1𝑝

𝑝0
)

𝑘𝑉̇𝑂2

=

𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0
−

𝑉𝑘𝑥1𝑝
𝑝0

𝑘𝑉̇𝑂2

; (27) 
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𝜏1 =

𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0
−

𝑉𝑘𝑥1𝑝
𝑝0

𝑘𝑉̇𝑂2

=

1
𝑝0

(𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑉𝑘𝑥1𝑝)

𝑘𝑉̇𝑂2

; (28) 

 

𝜏1 =

1
𝑝0

(𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑉𝑘𝑥1𝑝)

𝑘𝑉̇𝑂2

=
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑉𝑘𝑥1𝑝

𝑝0𝑘𝑉̇𝑂2

; (29) 

 

𝜏1 =
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥 − 𝑉𝑘𝑥1𝑝

𝑝0𝑘𝑉̇𝑂2

=
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0𝑘𝑉̇𝑂2

−
𝑉𝑘𝑥1𝑝

𝑝0𝑘𝑉̇𝑂2

; (30) 

 

𝑖𝑓 𝑎 =
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0𝑘𝑉̇𝑂2

𝑖 𝑏 =
𝑉𝑘𝑥1𝑝

𝑝0𝑘𝑉̇𝑂2

→ 𝜏1 = 𝑎 − 𝑏𝑝. (31) 

Then 

𝜏1 = 𝑎 − 𝑏𝑝 →
𝑑𝜏1

𝑑𝑝
= −𝑏 ⇒ 𝑖𝑓 𝑝 ↗⇒ 𝜏1 ↘. (32) 

Analysing the influence of changes of the initial content of carbon dioxide in 

the chamber’s atmosphere which is manifested in equation (2) through molar frac-

tion (𝑥1), the equation (27) may be expressed:  

𝜏1 =
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0𝑘𝑉̇𝑂2

−
𝑉𝑘𝑥1𝑝

𝑝0𝑘𝑉̇𝑂2

=
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0𝑘𝑉̇𝑂2

−
𝑉𝑘𝑝

𝑝0𝑘𝑉̇𝑂2

𝑥1; (33) 

 

𝑖𝑓 𝑎 =  
𝑉𝑘𝑝𝐶𝑂2𝑚𝑎𝑥

𝑝0𝑘𝑉̇𝑂2

𝑖 𝑏 =
𝑉𝑘𝑝

𝑝0𝑘𝑉̇𝑂2

→ 𝜏1 = 𝑎 − 𝑏𝑥1. (34) 

Then  

𝜏1 = 𝑎 − 𝑏𝑥1 →
𝑑𝜏1

𝑑𝑥1
= −𝑏 ⇒ 𝑖𝑓 𝑥1 ↗⇒ 𝜏1 ↘. (35) 

CONCLUSIONS 

The present paper provides an analysis of two mathematical models which 

enable a determination of time remaining to the beginning of the first ventilation of 

atmosphere in the decompression chamber during air hyperbaric exposures. A basic 

observable difference between the analysed models is the lack of model 1 sensitivity 
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to the changes in the pressure of hyperbaric exposure in the compartment of the 

ventilated decompression chamber (fig. 1). Although in equation (1) this value is 

present as an input variable, then next to it, in the nominator of the equation, there 

is a maximum permissible content of carbon dioxide which, as follows from the 

relationship (4) and (17) is also dependent on the value of exposure pressure, which 

follows from relationship (16). Such an equation pattern (1) means that theoreti-

cally a change in the exposure pressure has no impact on the value of the calculated 

time remaining to the beginning of the first ventilation. In the case of the model 2, 

one may clearly notice a negative correlation between the time remaining to the 

beginning of the first ventilation and hyperbaric exposure pressure in the chamber 

(fig. 1). With the increasing pressure, the values calculated with equation (2) will be 

decreasing, which follows from relationship (31). Equation (2) does not allow for 

the permissible content of carbon dioxide in the chamber's atmosphere, but the maxi-

mum permissible partial pressure of that component and its initial molar fraction 

in the atmosphere of the ventilated chamber. In this manner the boundaries of  

a safe composition of atmosphere in the decompression chamber are defined in 

terms of carbon dioxide, by determining when and in what initial conditions a maxi-

mum permissible content of this component will be reached. Together with the 

increase of exposure pressure the value will be reached with an increasingly lower 

molar fraction of carbon dioxide, which is clearly demonstrated in Fig. 1 and fol-

lows from the relationship (34) and has been demonstrated in figure 2. 

 

 
Fig. 1. The change of time remaining to the first ventilation in the function of exposure pressure 

changes in the decompression chamber (𝜏1 = 𝑓(𝑝)) when 𝑝 = 200[kPa], 𝐶𝐶𝑂2𝑚𝑎𝑥 ∈ (0,25 ÷ 0,75) [%], 

𝐶𝐶02𝑤𝑦𝑑  = 5[%], 𝑉𝑘 = 10000 dm3, 𝑝0 = 100 [kPa], 𝑉̇𝑝 = 15 [dm3/min]; 𝑘 = 2, 𝑉̇𝑂2
 = 0,00075 [m3]  

for 𝑝 ∈ (200 ÷ 600) [kPa] [own work] 
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Fig. 2. The change of time remaining to the first ventilation in the function of changes in the initial 
content of carbon dioxide in the decompression chamber (𝜏1 = 𝑓(𝑥1)) when 𝑝𝐶𝑂2𝑚𝑎𝑥 = 1,5 [kPa], 

𝑝0 = 100 [kPa], 𝑉̇𝑂2
 = 0,00075 [m3], 𝑉𝑘 =15 [m3], 𝑘 = 2, 𝑝 = 200 [kPa],  

for 𝑥1 ∈ (0,0003 ÷ 0,0063) [mol/mol] [own work] 

 
In the case of the remaining parameters (𝜏1 = 𝑓(𝑉𝑘)) and (𝜏1 = 𝑓(𝑘)) the 

differences between the analysed models are not significant (fig. 3 and 4). While 

the time values remaining to the first ventilation calculated by equation (2) are 

shorter than time values calculated by equation (1). 

 

 

Fig. 3. The change of time remaining to the first ventilation in the function of changes  
in the volume of the decompression chamber (𝜏1 = 𝑓(𝑉𝑘)) when 𝑝 = 200 [kPa], 𝑝𝐶𝑂2𝑚𝑎𝑥 = 1,5 [kPa], 

𝑝0 = 100 [kPa], 𝑉̇𝑂2
 = 0,00075 [m3], 𝑘 = 2, 𝑥1 = 0,0003 [mol/mol], 𝐶𝐶𝑂2𝑚𝑎𝑥= 0,75 [%], 

𝐶𝐶02𝑤𝑦𝑑  = 5[%],𝑉̇𝑝 = 15 [dm3/min] for 𝑉𝑘 ∈ (1 ÷ 15)[m3] [own work] 
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Fig. 4. The change of time remaining to the first ventilation in the function  

of changes in the number of divers in the decompression chamber (𝜏1 = 𝑓(𝑘))  

when 𝑝 = 200 [kPa], 𝑝𝐶𝑂2𝑚𝑎𝑥 = 1,5 [kPa], 𝑝0 = 100 [kPa], 𝑉̇𝑂2
 = 0,00075 [m3],  

𝑉𝑘 = = 3, 𝑥1 = 0,0003 [mol/mol], 𝐶𝐶𝑂2𝑚𝑎𝑥= 0,75 [%], 𝐶𝐶02𝑤𝑦𝑑  = 5[%], 

𝑉̇𝑝 = 15 [dm3/min] for [m3] 𝑘 ∈ (1 ÷ 11) [own work] 

 

This follows directly from the fact that equation (2) allows for the initial 

state of atmosphere in the ventilated decompression chamber in the form of a molar 

fraction of carbon dioxide at the beginning of hyperbaric exposure in the chamber. 

The average time remaining to the first ventilation in the function of changes of 

chamber’s volume is calculated with equation (2), and it is shorter than the time 

calculated with equation (1) by about 3 minutes. While with increasing volume of 

the chamber the differences increase reaching up to 6 minutes (fig. 3). In the case of 

the impact of changes in the number of divers the tendency is reversed, the average 

differences between time values calculated by equations (1) and (2) are also equal 

to approximately 3 minutes, but the largest differences occur with the smallest 

number of divers in the chamber (max. 12 minutes), which then decrease to about 

1 minute with the maximum number of divers in the chamber (fig. 4).  

Regardless of the demonstrated differences, both models have been employed 

in the Naval Forces of the Republic of Poland for years. However, model 2, which 

was developed with the advent of technical possibility of indirect measurements of 

carbon dioxide content in real time, is used more often, as it is safer in use. In addi-

tion, it indirectly contributed to the changes that took place in the construction of 

panels for monitoring the atmosphere of the decompression chamber on which 
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systems for computerised analysis of atmosphere composition appeared. Model 1 

is currently most frequently employed in the form of relationship (3) for a quick 

and approximate estimation of time remaining to the beginning of the first ventila-

tion, which is later defined by equation (2). 
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WPŁYW  PARAMETRÓW   
P O W I E T R Z N E J  E K S P O Z Y C J I  H I P E R B A R Y C Z N E J  

N A  C Z A S  D O  ROZPOCZĘCIA  P I E R W S Z E J   
W E N T Y L A C J I  K O M O R Y  D E K O M P R E S Y J N E J  

STRESZCZENIE 

W artykule przedstawiono analizę wpływu parametrów powietrznej ekspozycji hiperbarycznej 

na czas do rozpoczęcia pierwszej wentylacji liczony za pomocą dwóch modeli matematycznych. 

Badania przeprowadzono jako symulacje uwzględniające standardowe parametry ekspozycji. 

Wskazano różnice pomiędzy analizowanymi modelami i zdefiniowano, jaki jest wpływ zmian 

poszczególnych wielkości wejściowych analizowanych modeli na wartości wielkości wyjściowej.  

Słowa kluczowe:  

prace podwodne, komory dekompresyjne, inżynieria morska. 


