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Abstract: A new trend combining the concept of "green" buildings with the idea of preserving and strengthening peoples’ 
health in order to eliminate sick building syndrome and building related illnesses has been observed worldwide. The COVID 
– 19 pandemic consequences outlined the necessity of updating the regulatory framework considering health preserving 
built environment principles in order to create sustainable and comfortable living environments. Indoor air quality directly 
correlates with human health: exposure to polluted air increases the risk of cardiovascular disease, myocardial ischemia, 
angina pectoris, hypertension and heart disease. It is known that indoor air quality depends not only on ambient air quality, 
but also on indoor sources of chemical and biological pollutants. Existing regulatory framework does not cover the civil 
buildings indoor sources of air pollution topic. This article discusses the terms of the Russian national technical and hygienic 
standards concerning the indoor air quality. A comparative analysis of the Russian Federation regulatory framework that 
refers the civil buildings indoor air quality with international "green" standards was carried out. Based on the analysis, the 
necessity to update the Russian regulatory framework is highlighted.

Keywords: sustainable development, environmental safety, regulatory framework, green standards, design criteria, 
comfort, health preserving.
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Аннотация: Сегодня во всем мире формируется новый тренд в строительстве, объединяющий концепцию «зеле-
ного» строительства с идеей сохранения и укрепления здоровья людей, целью которого является борьба с «син-
дромом больного здания» и «болезней, связанных со зданием». Последствия пандемии COVID – 19 подчеркнули 
необходимость актуализации нормативно-технической базы с учетом принципов здоровьесбережения для создания 
устойчивой и комфортной среды жизнедеятельности человека. Качество воздуха внутренней среды зданий напря-
мую связано со здоровьем: воздействие на человека загрязненного воздуха увеличивает риск сердечно-сосудистых 
заболеваний, ишемии миокарда, стенокардии, гипертонии и заболеваний сердца. Фактически, известно, что помимо 
качества наружного воздуха, качество воздуха в помещении также зависит от наличия внутренних источников за-
грязнения, концентрации химических и биологических загрязнителей. Существующая нормативно – техническая 
база не охватывает тему внутренних источников загрязнения воздуха в гражданских зданиях. 
В статье рассмотрены требования российских нормативно-технических и санитарно-эпидемиологических норма-
тивных документов в отношении качества воздуха внутренней среды гражданских зданий. Проведен сравнительный 
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INTRODUCTION

Currently, the professional construction 
community information field worldwide is largely 
filled with the topic of creating a comfortable 
living environment. Within the framework of 
the renovation of the housing stock under the 
renovation program, as well as the federal projects 
"Housing" and "Ensuring a sustainable reduction 
of unsuitable housing stock" of the national 
project "Housing and the Urban Environment", 
the Government of the Russian Federation 
sets the task of creating a comfortable living 
environment. Analyzing the regulatory and 
technical base, research, scientific publications 
of leading experts in the field of design and 
construction, as well as feedback from users of 
buildings, it is noted that the setting of the task 
of creating a comfortable living environment and 
the methods of its implementation are interpreted 
in different ways by different specialists, which, 
often leads to unsatisfactory results. Thus, 
the design of space-planning and engineering 
solutions for a comfortable indoor environment 
of premises is currently difficult due to the lack 
of  formed conceptual framework that reveals the 
meaning of the term "comfort" and the concept of 
"comfortable environment", as well as a criteria 
list that determines the indoor environment quality 
in the Russian Federation regulatory and technical 
framework. 

Sick Building Syndrome and Green Buildings. 
According to the World Health Organization 
(hereinafter WHO), a person spends about 90% of 
the time indoors. Accordingly, the quality of life, 
health and well-being of a person directly depends 
on the quality of the internal environment of the 

buildings in which we spend a significant part 
of our life. The main factors forming the indoor 
environment quality (IEQ) are indoor air quality 
(IAQ); thermal comfort; water quality; visual 
comfort; acoustic comfort; spatial comfort (space-
planning solutions); finishing materials. IEQ can 
negatively affect occupants’ physical health (e.g., 
asthma exacerbation and respiratory allergies) 
through poor air quality, extreme temperatures, 
excess humidity, and insufficient ventilation 
and psychological health (e.g., depression and 
stress) through inadequate lighting, acoustics, and 
ergonomic design [1-4].
The term "sick building syndrome" (SBS) is 
used to describe situations in which building 
occupants experience acute health and comfort 
effects that appear to be linked to time spent in a 
building, but no specific illness or cause can be 
identified. The complaints may be localized in a 
particular room or zone or may be widespread 
throughout the building [1, 5, 18].  In contrast, 
the term "building related illness" (BRI) is 
used when symptoms of diagnosable illness are 
identified and can be attributed directly to airborne 
building contaminants [3, 5]. Studies have shown 
that employees with such health conditions are 
absent more often, lose more work hours, and 
are less productive than employees without these 
conditions [6-8].
 A new trend in construction is now formed 
worldwide, combining the concept of "green" 
buildings with the idea of preserving and 
strengthening people's health. Designing a new 
building, architects, and engineers strive to take 
into account not only environmental factors, 
reduced energy consumption, but also how built 
environment affects the health, wellbeing, mood, 
and performance of building users. To solve these 
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анализ отечественных нормативно-технических и санитарно-эпидемиологических нормативных документов с 
международными «зелеными» стандартами, на основании которого показана необходимость актуализации рос-
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problems, interdisciplinary teams are created, in 
which, in addition to architects, engineers, builders, 
designers, medical experts and psychologists are 
involved. Health-preserving approach is a great 
contributor to designing socially, economically 
and ecologically sustainable buildings.  
The lockdown due to COVID-19 pandemic 
has outlined that sustainable and comfortable 
indoor environment is crucial for a person to 
maintain physical and psychological health during 
several months of “individual isolation”. The 
consequences of the pandemic, and the imminent 
risk of its repetition, highlight the necessity to 
apply a new concept of health, in terms of indoor 
well-being, to housing policy and building sector 
[9]. Moreover, COVID-19 pandemic has showed 
the need to rethink approaches to the design 
of the human life environment and the need to 
implement tools for integrating the concept of 
“health preservation” into the existing design, 
construction and building operation paradigm.
British Research Establishment Environmental 
Assessment Methodology (BREEAM) 1990 and 
Leadership in Energy and Environmental Design 
(LEED) 1993 were established as constantly 
improving and dynamically developing systems 
of design, construction and building operation 
regulations to construct sustainable, comfortable, 
energy effective, high performance buildings. 
To regulate the design of health-saving (health-
improving) buildings’ indoor environment, in 
2014, the United States Green Building Council 
(USGBC) established the WELL Building 
Standard based on synergy of medical and 
engineering science. The Well Standard focuses its 
attention specifically on building users’ health and 
wellbeing and consists of 115 design and building 
operation strategies criteria (59 design-referred 
criteria and 56 operation and management-referred 
criteria) divided in 10 concepts: air; water; 
nourishment; thermal comfort; sound; materials; 
mind; community; innovation. Compared to 
the widely used BREEAM and LEED building 
certification schemes the WELL Building 
Standard is the most precise and scrupulous in 
covering health and wellbeing topic [10].

In 2018, the Government of the Russian Federation 
approved the passport of the national project 
“Housing and Urban Environment”, which 
includes four federal projects: Mortgage, Housing, 
Formation of a Comfortable Urban Environment, 
and Ensuring Sustainable Reduction of Unfit 
Housing. Within the framework of the indicated 
national project, the goal is to increase the volume 
of housing construction by 120 million square 
meters per year, with the following tasks: 
• To update, by 2024, 279 units of existing 
regulatory and technical documents for the 
introduction of advanced technologies and the 
establishment of restrictions on the use of obsolete 
technologies in design and construction.
• Introduce, by 2024, 115 new regulatory and 
technical documents in construction to phase out 
the use of outdated technologies in design and 
construction. 
Moreover, to accomplish the national project 
“Housing and Urban Environment” tasks, the 
Russian Government established the “Regulatory 
guillotine” in 2019. The “Regulatory Guillotine” 
is a tool for large-scale revision and cancellation 
of regulatory legal acts that negatively affect the 
overall regulatory environment.
By order of the Russian Federal Agency for 
Technical Regulation and Metrology dated 
September 15, 2016 №1315 Technical Committee 
for Standardization №366 “Green” technologies 
of the living environment and “green” innovative 
products” (ТК 366) was created.  TK 366 
acts in order to form "green" standards for the 
advanced standardization of the promising 
technological base of the living environment and 
to ensure advanced technological development 
and accelerated implementation of scientific 
developments in production, conduct a full 
innovation cycle of research and development 
works, including the creation of samples of a 
"green" living environment [11]. TK 366 works on 
accomplishment of the national project “Housing 
and Urban Environment” tasks of developing 
new technical documents and updating existing 
technical regulatory framework. Today, the main 
TK 366 project is the development of Russian 
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National “Green” Standards system as a free and 
accessible tool for implementing sustainability 
approaches in the Russian building sector. The 
Russian Federal Agency for Technical Regulation 
and Metrology approved the development 
of a GOST R standard “Assessment of built 
environment parameters’ effects on human health” 
under the TK 366 by order dated March 18, 2020 
№579, which is planned to be a regulatory tool 
of implementing health- preserving approaches 
in design, construction and building operation.

Indoor Air Quality in Russian Regulatory 
Framework. 
In the Russian Federation, building sector 
regulatory framework is represented by both 
technical and hygienic standards. With regard to 
indoor air quality (IAQ) ventilation rates and air 
filtration requirements in different premises is 
regulated by “SP” while thresholds for particulate 
matters, volatile organic and volatile inorganic 
compounds is regulated by hygienic guidelines. 
In this article, a comparative analysis between 
Russian technical regulations, WELL and LEED 
concerning office building ventilation rates 
was conducted. SP 60.13330.2016 regulates 
minimal ventilation rates for public buildings’ 
premises. The LEED v4 and WELLv2 regulations 
concerning indoor air quality are based on 
ASHRAE 62.1-2010, which is why the analysis 
office building ventilation rates will be conducted 
using SP 60.13330.2016 and ASHRAE 62.1-2010. 
According to LEED v4, ventilation rates should 
match ASHRAE 62.1-2010. According to WELL 

v2, ventilation rates have to exceed ASHRAE 62.1-
2010 by 60%. The ASHRAE 62.1-2004 standard 
edition announces a new approach in determining 
the calculated air exchange for public buildings. 
The ventilation rate is calculated by summing 
up the need, taking into account the occupant 
density, to supply fresh outside air directly for the 
breathing of a person and for diluting pollutants 
emitted in the room where a person is located. 
Oddly enough, the air exchange rate per person 
for the most typical public buildings’ premises has 
become lower than recommended in ASHRAE 
62.1-1999 [12]. According to retrospective 
analysis, ventilation rates regulations in ASHRAE 
62.1 – 2004/2010/2019 are identical for office 
premises as shown in table 1 below. In ASHRAE 
62.1-1999 the air exchange rate in office premises 
was accepted as 10 (l/s) which is 36 (m3/h per 
person) with an area rate of 14 (m2/person) is:

               36 / 14 = 2.6 (m3/h*m2 of area)        (1)

In the ASHRAE 62.1 – 2004/2010/2019 versions 
exchange rate in office premises is 2,5 (l/s per 
person) which is 9 (m3/h), adding 0,3 (l/s per m2 
of area) or 1.08 (m3/h per m2 of area), which at the 
same rate of 14 m2/person is:

        (9 + 1.08 * 14) = 24 (m3/h per person)    (2)
             24 / 14 = 1.7 (m3/h*m2 of area)           (3)

Air exchange rate for office premises in ASHRAE 
62.1 – 1999 compared to ASHRAE 62.1 – 
2004/2010/2019 versions is 1,5 times less.

Table 1. ASHRAE ventilation rates regulations retrospective analysis.

Premise 
name

Ventilation rate  
ASHRAE 62.1-1999

m3/(pers*hour)

Ventilation rate  
ASHRAE 62.1-2004

m3/(pers*hour)

Ventilation rate  
ASHRAE 62.1-2010

m3/(pers*hour)

Ventilation rate  
ASHRAE 62.1-2019

m3/(pers*hour)

Office 36 24 24 24
Breakrooms 30 12 12 12

Indoor Air Quality Requirements for Civil Buildings in Russian Regulations in Comparison With International Green 
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The trend towards a decrease [13] in the 
calculated air exchange for most public buildings, 
which reveals the resource and energy efficiency 
approach in ASHRAE and LEED standards, 
is obvious. Considering this background, the 
air exchange rates in SP 60.13330.2016 are 
overestimated for office premises. The ventilation 
rate for office premises in SP (60 m3/h per 
person) exceeds ASHRAE 62.1-2010/LEED v4 
(24 m3/h per person) 2,5 times, which doesn’t 
correspond to the energy efficiency approach. 
On the contrary, taking into account the building 
users’ health and wellbeing approach, the SP 

60.13330.2016 ventilation rate requirement 
(60 m3/h per person) exceeds WELL v2 (39 
m3/h per person) by 1,5 times, which perfectly 
fits the health- preserving principles (Table 2). 
However, due to improper distribution of such 
large volumes of air in office premises workers 
may feel uncomfortable because of drafts [12]. 
Often, implementation of green practices results 
in poor IAQ: energy efficiency strategies that 
increase indoor pollutants, location of buildings 
near transportation emissions, and the use of 
natural ventilation in areas with elevated outdoor 
pollution [14].

Table 2. Ventilation rates regulations comparison.

Premise name
Ventilation rate 

SP60.13330.2016 
m3/(pers*hour)

Ventilation rate 
WELL v2

m3/(pers*hour)

Норма воздухообмена по 
ASHRAE 62.1-2010

(LEED v4)
m3/(pers*hour)

Office 60 39 24
Breakrooms 60 19 12

According to “Regulatory guillotine” mechanism 
approved by the Government of the Russian 
Federation, 108 hygienic standards were decided 
to be revised, in order to introduce the unified 
hygienic standard “Hygienic standards of 
environmental factors” (HS 1.2-20) on 01.01.2021. 
In particular the hygienic standard “Threshold 
limit value (TLV) of pollutants in ambient air of 
urban areas” (HS 2.1.6.3492-17), which regulates 
threshold limit values (TLV) of particulate 
matters, volatile organic compounds (VOCs), 
semi-volatile organic compounds (SVOCs) and 
volatile organic compounds (VOC) is revised. 
Ambient air quality and indoor air quality are in 
direct correlation [14,15]. The migration of dust 
and toxic substances contained in the atmosphere 
is due to the aerodynamics of the airflows 
movement. When ventilating buildings by natural 
or mechanical ventilation, hazardous contaminants 

of ambient air enter the premises. Therefore, 
TLVs of pollutants in ambient air is crucial for 
IAQ. It is necessary to note that among others the 
hygienic standard “Threshold limit value (TLV) 
of pollutants in working zone air” HS 2.2.5.3532-
18 is revised due to the “Regulatory guillotine”. 
However, HS 2.2.5.3532-18 regulates IAQ of 
industrial buildings and cannot be implemented 
for civil ones, as sources of exposure for these 
building types are different. Long - term exposure 
to  VOCs cause acute symptoms such as nose, 
throat, and eyes irritations, headaches, allergic skin 
reactions, nausea, dizziness. Moreover, several 
VOCs and SVOCs  may not be immediate hazards 
but can lead to chronic health risks such as liver 
and kidney damage, the development of cancerous 
tumors, hematopoietic organs and the central 
nervous system damage, vascular atherosclerotic 
changes, chromosomal aberrations [16–21].
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Table 3. Improved and worsened TLVs of airborne contaminants.

 Compounds
HS 2.1.6.3492-17 (mg/m3) HS1.2-20 (mg/m3)

TLVom TLVda TLVom TLVda
Benzene 0,3 0,1 0,3 0,06

1,3-Butadiene 3 1 3 0,02
Hexachloroethane 0,05 - - 0,05

Tetrachloromethane 4 0,07 4 0,04
1-Phenylethanone 0,01 - 0,003 -

Butylethylene 0,4 0,985 0,4 0,085
1-Hydroxy-4-chlorobenzene 0,0015 0,003 0,015 0,003

Dimethylbenzene-1,2-
dicarbonate 0,03 0,007 0,03 0,01

Potassium chloride 0,03 0,01 0,3 0,1
Ozone 0,16 0,03 0,16 0,1

Acrolein 0,03 0,01 0,1 0,04
Allyl acetate 0,4 - 0,04 -

Propyl pentanoate 0,003 - 0,03 -
Mercury - 0,0003 0,0006 0,0004

Selenium dioxide 0,1 0,05 0,25 -
Odorant mixture of natural 

mercaptans with a mass content 
of ethanethiol 26 – 41%, 

isopropane-thiol 38 – 47%, sec-
butanethiol 7 – 13%

0,00005 - 0,012 -

Tripropylamine 0,4 0,02 - 0,25
Chloroform 0,1 0,03 0,15 0,03

Trichlorofluoromethane 100 1 100 10
1,1,1-trichloroethane 2 0,2 2 1

Carbon monoxide 5 3
(8 h) 23 10

(8 h)
Hydrofluoride 0,02 0,005 0,02 0,014
Chloroprene 0,02 0,002 0,02 0,007
Chloroethane - 0,2 30 -
Vinyl chloride - 0,01 0,18 0,04

Comparative analysis of hygienic standard 
HS 1.2–20 addenda 1 “Ambient air of urban 
areas” and HS 2.1.6.3492-17 was conducted, 
the results are shown in table 3. TLVs for 
15 compounds were introduced. Out of 658 

compounds, TLVs were increased for 19 
compounds and decreased for 6. TLVs of 618 
compounds remained unchanged compared to 
HS 2.1.6.3492-17. For 62 compounds, average 
annual TLV (TLVaa) was established based on the 
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additional probability of developing malignant 
neoplasms (cancer) in an individual throughout 
his life (an individual carcinogenic risk at the 
level of 1 x 10-4, corresponding to 1 additional 
case of cancer per 10 thousand population). 
Daily average TLV (TLVda) of benzene was 
decreased from 0,1 to 0,06 mg/m3, which 
corresponds to the LEED v4 threshold. TLVda 
of tetrachloromethane was decreased from 0,07 
to 0,04 mg/m3, which corresponds  to the LEED 
v4 threshold, comparative analysis between HS 
2.1.6.3492-17, WELL v2 and LEED v4 was 
conducted in previous researches [21]. TLVda 
of trichlorofluoromethane was increased from 1 
to 10 mg/m3. TLVda of trichlorofluoromethane 
was increased from 0,2 to 1 mg/m3, however 
the study [22] showed that 0,02 mg/m3 is the 
most stringent requirement compared to WELL 
and LEED. TLVs of carbon monoxide were 
dramatically increased. One time maximum TLV 
(TLVom) was increased from 5 to 23 mg/m3. 
TLVda (8 hour exposure) of carbon monoxide 
was increased from 3 to 10 mg/m3.
Hygienic standard HS 1.2-20 are developed 
in coherence with federal law № 52-FL 
"On the sanitary and epidemiological well-
being of the population" dated March 30, 
1999. According to Article 38, Clause 2, the 
development of sanitary rules should provide 
for conducting comprehensive research, 
determining sanitary and epidemiological 
requirements, calculating and assessing risk 
to human health, establishing safety criteria, 
analyzing international experience, establishing 
grounds for revision of hygienic and other 
standards, forecasting the social and economic 
consequences of the application of sanitary 
rules. However, in hygienic standard HS 1.2-20 
project no research results justifying changes 
have been released. 
The analyzed hygienic standard regulate 
“ambient air,” the term has been interpreted 
as “outdoor air,” or air external to buildings, 
excluding indoor air. While outdoor air quality 
can affect the indoors, and indoor air contains 

pollutants from both outdoor and indoor origin 
[14]. The indoor air pollutant sources are 
construction work, furniture, textile, clothes, 
carpeting, and wood processing household 
appliances, particle board, painting, plywood. 
Existing regulatory framework does not cover the 
indoor air pollutants topic although concentration 
of chemical and biological pollutants is a crucial 
IAQ indicator.
Another key indicator of air quality is the 
concentration of particulate matter PM10 – 
inhalable particles, with diameters that are 
generally 10 microns and smaller, and PM2.5 
– fine inhalable particles, with diameters that are 
generally 2.5 microns and smaller. Ammonia, 
organic and elemental carbon, sulfates, nitrates, 
chloride ions, sodium, potassium, zinc, calcium, 
iron, magnesium and copper ions, crustal 
minerals, particle-bound water, polycyclic 
aromatic hydrocarbons are the most common 
chemical components of PM10 and PM2,5. 
These components are absorbed by alveolar 
macrophages (as it is one of the main lung 
functions), which causes inflammation of lung 
tissue, resulting in chronic hypoxemia. Besides, 
chronic exposure to PM 2.5 causes the DNA 
damage itself and influence the DNA repair [23]. 
Overall, these processes lead to cancerogeneses, 
which results in increased lung cancer mortality 
[24, 25]. According to the 2013 WHO report 
"Health Exposure to Particulate Matter" PM2.5 
accounts for approximately 3% of deaths from 
cardiopulmonary pathology and 5% of deaths 
from lung cancer. The research [26] found that 
every 0.01 mg/m3 increase of PM10 stands 
for respiratory mortality increase by 0.58%. 
Table 4 shows the result of a comparative 
analysis of the TLVda of particulate matter in 
HG 2.1.6.3492-03; HS 2.1.6.3492-17; WELL 
standard; LEED standard and maximum 
permissible threshold value recommended 
by WHO for the concentration of suspended 
particles PM10; PM2.5. The values of the 
required TLVs are reduced to a single dimension 
– mg/m3.
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Table 4. Comparison of TLVs of particulate matters РМ10, РМ2,5.

Particulate Matter Thresholds PM10 PM2.5
TLVda in HS 2.1.6.3492-03 (mg/m3) Not regulated Not regulated
TLVda in HS 2.1.6.3492-17 (mg/m3) 0,06 0,035

TLVda in HS1.2-20 (mg/m3) 0,06 0,035
WELLv.2 (mg/m3) 0,02 0,01

TLVda in WHO guidelines (mg/m3) 0,05 0,025

The most stringent requirements for the particulate 
matter thresholds PM10; PM2.5 are imposed by 
the WELL Building Standard. TLV regulated by 
HS1.2-20 PM10 particles is 3 times higher than 
the WELL requirements, and PM2.5 particles are 
3.5 times higher.
 

CONCLUSIONS

1. Ambient air quality directly affects indoor air 
quality. However, indoor air contains both external 
and internal pollutants and is not dependent only 
on outdoor air. Emissions from furniture, finishing 
materials, household chemicals and their impact on 
the state of the indoor air quality of civil buildings’ 
premises and  are currently not standardized by 
either technical or sanitary - epidemiological 
regulations in the Russian Federation. The hygiene 
standards do not consider the indoor air quality of 
civil buildings as a separate category.
2. Research results justifying changes in threshold 
limit values of several VOCs and SVOCS  have 
not been released. Threshold limit values of 
several VOCs and SVOCS should be reconsidered 
within a view to international “green” standards 
WELL and LEED. Based on article 38, clause 
2 of Federal Law № 52 the development of 
sanitary rules should provide for conducting 
comprehensive research, determining sanitary 
and epidemiological requirements, calculating 
and assessing risk to human health, establishing 
safety criteria, analyzing international experience.
3. It is crucial to create interdisciplinary teams 

consisting of researchers and practitioners, experts 
of various fields: architects, structural engineers, 
engineers, builders, medical professionals and 
psychologists in order to solve the problems 
of maintaining and improving the health and 
wellbeing of building users. Interdisciplinary 
teams should not only be involved in design 
but also take part in developing building sector 
regulatory framework.
4. It is important to consider a little shared 
vocabulary between disciplines and absence 
of interdisciplinary building sector regulatory 
documents aimed at regulating design, construction 
and operation of buildings in accordance with 
sustainable and health preserving principles, since 
buildings and are multi-dimensional systems 
influenced by trends and processes operating 
at local, national and global levels. Since the 
building sector regulatory framework in Russia 
is represented by both technical and hygienic 
standards, in order to create an accessible tool to 
design and build comfortable living environments, 
the Technical Committee for Standardization №366 
“Green” technologies of the living environment 
and “green” innovative products” should work on 
development of interdisciplinary standards based 
on health preserving built environment principles.
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