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Summary 

In Poland, the requirements which have to be fulfilled by doctor’s offices, whether in 
individual medical practices or in health-care clinics employing large personnel, are 
stipulated in the Directive of the Minister of Health [6]. The present research involved 
15 rooms belonging to 6 different medical practices. Measurements were conducted during 
three seasons of the year: in summer, autumn and winter. The observed minimum air 
change rate in a room equalled 0.55 with the amount of ventilation air amounting to 
25.20 m3/h, which according to standards provides a ventilation air stream sufficient for 
a single person. It has been proved that the temperature and humidity in the investigated 
doctor’s offices were conformed to the standards, whereas the CO2 concentration was close 
to the permissible upper limit or in some cases exceeded it (the maximum 1580 ppm). 
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1 Introduction 

Small doctor’s offices exist all around the world. Turns out that regardless of the country 
they are located in the conditions prevailing inside them are actually comparable. Usually 
no one controls the quality of air inside the office, the conditions prevailing inside are 
arbitrarily dictated by the doctor occupying it. 

In Poland, the Directive of the Minister of Health [6] concerning sanitary and 
technical requirements which have to be met by rooms and devices in medical care centers 
specifies the conditions that should be fulfilled by doctor’s offices. In particular, this 
regulation makes clear that every room in a health care institution should be fitted with 
a ventilation system. Such a system should ensure at least 1.5 air changes in an hour’s time. 

Minimum sanitary requirements relating to conditions in a room, defined as 
minimum amount of ventilation air for a person remaining in the room for 1 hour, which 
ensure a comfortable stay are understood differently in different countries and by various 
standards. For instance, in Germany, according to DIN 1946-2 [4] this minimum amount 
equals 50 m3; WHO [12] generally recommends the amount of 36 m3, and ASHRAE [1] – 
35 m3. The Polish standard PN-83/B-03430 [8], which is still in effect, determines the 
minimum value at 20 m3, but at the same time the PN-EN 13779 [9] suggest the values 
between 22–54 m3. Swedish regulations admit the value as low as 9 m3, and English opt 
for 25 m3 [10]. American Society [2] say that buildings like „primary (neighborhood) 
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outpatient facilities” should be ventilated in natural or mechanical way, but they do not 
give values of minimum air changes per hour or air quality. The principles [3] developed 
by U.S. Department of Defense for Medical Military Facilities are more or less the same. 

The impact of CO2 concentration inside public buildings on human health has been 
an investigated by the authors of [11]. These researchers have established the maximum 
level of CO2 concentration in the air at which there are no negative effects on human health 
and overall well-being at 800 ppm. It has to be remarked that this value is actually lower 
than described in the ASHRAE [1], WHO [12], PN-EN 13779 [9] standards. The authors 
[7] have proved that with proper frequency of brief airings a considerable improvement in 
both IAQ and thermal comfort as understood by 2002/91/EC [5] Directive can be noticed. 

In the course of the present research it has been discovered that some of the offices 
have not undergone any sort of inspection during the past 15 years. It turns out, that 
doctor’s offices are usually checked-up only once, before they are put into use, and this 
applies to offices in large health clinics as well. 

2 Description of the investigated offices 

Several doctor’s offices located in different facilities and used by various number of 
personnel have been analyzed. All rooms have access to gravity ventilation. 

▪ Office no. 1: single-person practice 1, there are no doors, the rooms are separated by 
partition walls. 

▪ Office no. 2: small family practitioners clinic – 2 doctor’s rooms 2a, 2b, a nurses’ room 
(2c), and an ECG room 2d. 

▪ Office no. 3: independent medical practice in a huge state-owned clinic, comprising 
a doctor’s rooms 3a, 3b connected with a reception desk 3c. The door are permanently 
open. 

▪ Office no. 4: single medical practice 4a situated in a clinic, with reception desk 
occupying a separate room 4b. 

▪ Office no. 5: small family practitioners clinic – 2 doctor’s rooms 5a, 5b, nurses’ room 
5c, constituting a separate part of a local health centre. 

▪ Office no. 6: medical practice – a corridor which serves as a waiting room 6a, and 
a doctor’s room 6b. 

3 Discussion of the results 

The following measurements were taken during the research: average velocity of the air 
stream flowing out through gravity ventilation grates, as well as the dimensions of the 
grates; of the investigated rooms with the purpose of calculating their cubic capacity; 
indoor temperature, humidity and CO2 concentration. 

Basic indoor air parameters in the doctor’s offices in July conformed to the 
recommended standards [1], [9], [12]. In the single case of room 4a, the concentration of 
CO2 was exceeded, mostly due to the fact that before the measurements were conducted 
the air conditioning system had been operating which – as it later turned out – only had 
cooled down the air, without providing any kind of air change, and this (taking into 
account closed windows in the room) ultimately caused the violation of the recommended 
standards in terms of the CO2 concentration. In all the other rooms windows had been open 
before the measurement commenced (Fig. 1, Fig. 2). 

2 



Central Europe towards Sustainable Building 2013 
Integrated building design 

 
Fig. 1 CO2 concentration inside rooms Fig. 2 Air change rate in rooms 

 
In November, only in few of the offices subject to research air parameters were within the 
recommended levels. In offices 2c, 3b, and 3c a transgression of CO2 concentration limit 
was observed, which was directly related to the malfunctioning of gravity ventilation 
system. In all rooms of the Office no. 2, as well as in rooms 5b, 5c, 6a and 6b indoor 
temperature was too low. In Offices 5 and 6 the air was too dry (Fig. 1, Fig. 2). 

In February, in all the offices in question indoor air was dry. In rooms 3b and 3c the 
parameters of indoor air failed to meet the standards. CO2 concentration was exceeded, and 
both air temperature and humidity were too low. Rooms 2b and 5c happened to be 
particularly interesting: the air change rates inside them fell under the recommended value 
in the Directive [6], but indoor air parameters still conformed to the norms [1], [9], [12]. 

Office no. 6 is exceptional. Its owner’s concern about the conditions prevailing 
inside effected in very good quality of indoor air. Hence, the quality of air in the office 
always adhered the standards (Fig. 1, Fig. 2). 

4 Conclusions 

The minimum air change rate in such facilities as doctor’s offices should equal 1.5 [6]. It 
can be seen that in practice not in all of the analyzed rooms this condition was satisfied 
(Fig. 2). The minimum measured air change rate in the whole research was 0.55. Thus, 
gravity ventilation did not operate properly in each of the rooms. 

It has to be remembered, though, that none of the referential values, i.e.: 
▪ ventilation air stream as recommended by the standards [1], [9], [12]; 
▪ air change rate as mentioned by Recknagel [10], the Directive [6]; 
▪ CO2 concentration limit according to standard [1], [9], [12]; 

are reliable, and cannot be used for authoritative confirmation of the fact that in a given 
room a proper indoor air quality is maintained. One instance of incoherence between the 
standards are the results of July measurements carried out in room 4a: air change rate equal 
1.91, ventilation air stream at 88.2 m3/h, and CO2 concentration amounting to 1457 ppm. 

That is why certain legislative measures should be undertaken in order to work out 
a comprehensive system for evaluation of indoor air quality in public buildings. Such 
a system should precisely stipulate the measured parameters, as well as the frequency of air 
quality probing. The authors of the present paper holds the opinion that the concentration 
of CO2 is the parameter which allows the most accurate evaluation of indoor air quality.  
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New technologies should help make use of the public facilities friendly to users and 
the environment. The aim of sustainable buildings is the convenience of users in the 
healthy conditions.  
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