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HARSH CLIMATE 
Long, cold winters and short, cool summers. 

Winter temperatures can drop below ī50 °C. 

Average winds in winter, averaging 7 to 12 

m/s. Some parts of the Arctic are covered by 

ice (sea ice, glacial ice, or snow) year round, 

and nearly all parts of the Arctic experience 

long periods with some form of ice on the 

surface.  

 

INFRASTRUCTURE PROBLEMS 
Icing of infrastructure, corrosion of pipelines, 

coastal and landscape erosion, remoteness, 

etc. (Arctic Regions: Concerns, Threats and 

Potential Challenges, 2010) 

 

IMPACTS OF CLIMATE CHANGE 
Greening of the Arctic - about one third of the 

Arctic has become substantially greener since 

the early 1980s (Larsen et al. 2014). The 

permafrost is getting warmer and less stable, 

making some of the Arctic coasts prone to 

erosion, forcing villages to consider relocation. 

(Annika E Nilsson 2014 ñArctic Environmental 

Challengesò) 

 

ñArctic  is  a  region  of  vast natural resources and a clean environmentò ????? 



Extreme living conditions in the Arctic 

Photoperiodic (Long polar night and polar day) 

The ice cover of the seas and 

rivers  for more than six 

months 

The fragility and vulnerability of the 

natural balance of ecosystems, etc. 

Permafrost 

Strong winds and blowing 

snow  

Sharp fluctuations of climatic 

parameters 



The principle of thermal zoning 

inner housing space.  

Premises where possible low 

temperatures, surrounded by 

buildings, which requires a higher 

temperature. 

 

Building compactness principle. 

Building expertise developed 

limiting the distance between the 

houses, equal to three and a half 

its height. Ample accommodation 

of residential buildings created a 

zone of continuous wind shadow. 

 

The use of natural sources of 

energy - wind and sun. 

Throughout the northern region, 

there were a large amount of water 

and wind mills. 

The basic principles 
of planning arctic 
urban space 

The principle of compact space-

planning solutions. This principle 

makes it possible to reduce heat 

loss by reducing the area of the 

cooling surface. 

Combining all residential and 

business premises around the 

indoor or well protected courtyard. 

 

The orientation of buildings on a 

sunny and the snow stream. The 

direction of the prevailing winds was 

taken into account when choosing 

methods of wind and snow 

protection of buildings, the device of 

buffer zones, and blank walls on the 

windward side. 

North-Arctic regions 



Optimization of the system ñMan-Material-
Environment" 

Controlling of the  emotional and 

psychological state of a person 

Using of "green" composite materials 

(composite binders, industrial wastes, energy-

saving materials, etc.) for construction 

Expansion of the range and coloristic of the 

architectural forms Material 

Man 

Environment 



0 Architectural 

Geonics 
New scientific trend "Architectural Geonics" has 

emerged as being the most important one for the 

territories of the North-Arctic regions. The main 

provisions of this trend are  primarily aimed at the 

improvement in human existence by designing 

structures which should organically fit into the 

environment in accordance with geomorphology, 

climate, cultural traditions and the use of "green" 

composite materials (composite binders, industrial 

wastes, energy-saving materials, etc.) for 

construction.  



SOURCE OF MATERIAL 

Rapidly renewable source or reuse of 

agriculture/ industrial waste (preferably local 

available source of material).  

EMBODIED ENERGY 

Minimum scalar total of energy input required 

to produce the product including transporting 

them to the building site. 

.  

ENERGY EFFICIENCY 

Materials with great insulating properties can 

significantly reduce building heating costs. 

DURABILITY 

The longer the life of a material the lesser it is 

required to replace and thus reduces the 

quantity required to produce. 

Properties of Eco-Friendly Building 
Materials 





Lab of research and 

analysis on composite 

building materials 

Lab of environmental 

assessment of building 

materials 

Lab of assessment and 

quality control of 

building and finishing 

materials 

Labs facilities 



Lab of  mechano- 

activated raw materials 
Remote experimental 

laboratory 
Lab of fire and technical 

expertise of  building and 

finishing materials 

Labs facilities 





Experience in creating green composite materials 

at the department 

NArFU, Department of composite materials and environment engineering 

Fine-grained concrete with saponite-containing modifier 

Wood-mineral composites based on wood bark and finely 
dispersed basalt  



  

  

The process of filling the wood matrix with highly dispersed basalt 

Sample 
ɟbulk., 

kg/m3 

ɚ, 

W/mĿK 

Rw, 

dB 

Ssp, 

m2/kg 

P, 

cm3/g 

Initial bark  185 0,0547 24,6 41887 0,257 

Modified bark  313 0,0651 28,5 70311 0,093 

The effect of modification on the properties of pine bark 

Bark before and after modification 

Filling scheme 

1 2 

3 4 

Preparation of plant materials Mechanical activation of bark 

Filling the bark with mineral suspension Agglomeration and fixation of particles 

The size distribution of particles after modification 

Bark 

Basalt 



Stage 1 - Homogenization of Components Stage 2 - Bark Modification Stage 3 - Transition of the system from free 
to coherent-dispersed state 

Samples of finished wood-mineral composites in the form of blocks and plates 

The sequence of the formation of wood-mineral composite 


