
E N E R G Y  E F F I C I E N T  B U I L D I N G
PROBLEMS AND SOLUTIONS FOR EFFICIENT AND ECONOMICAL USE OF ENERGY

Buildings consume one third of the energy pro-
duced on the planet. Heat and electricity are 
the main energy services that we need in buil-
dings. Because of futile waste and inefficient 
use of energy, we pay its excessive supplies. 
Excessive energy consumption leads to exces-
sive production of energy mainly by burning 
fossil fuels. This leads to increased emissions 
of carbon dioxide and pollutants into the at-
mosphere, to growing greenhouse effect and 
to climate change. 

The main types of energy consumed in residential and public buildings 

ENERGY IS LOST AT ITS PRODUCTION, ITS TRANSPORTATION, AND ITS CONSUMPTION 

Losses of heat Losses of electricity

ASSESMENTS FOR LOSSES OF THERMAL ENERGY IN BUILDINGS

More energy services with a lower cost:
energy saving — saving money — comfort — care for nature and climate 

LOSSES OF ENERGY - RESERVES FOR ENERGY EFFICIENCY IN BUILDINGS 

Roof 10–15 %

Windows, exterior doors 

and drafts  15–25 %

Ventilation 10–35 %

Sewage 15–20 %

Floor  5–10 %

Exterior walls

15–25 %

Heat
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 heat
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Electricity losses due to ineffi  cient 
appliances and ineffi  cient use of 
them can reach 30–40 % of electri-
city consumption. 

Energy losses in buildings can ac-
count for up to 70 %. These los-
ses can be reduced by owners or 
management companies. Basical-
ly these are losses of heat. 



DECREASE OF HEAT LOSSES

Thermal insulation and reduction of losses from drafts and ventilation saves up to 90 % 

of the energy used for heating in buildings! Entrance doors

Installing insulated doors
Exterior walls

Installation of layers of insulation 

materials and ventilated facade 

Entrance doors

Installation of door closers, 

building tambours

Windows

Installing double-panes and insulation 

using a grooved sealing technology

Roof and attic

Insulation of attic fl oor and roof 

Floor of the bottom storey

Insulation of the fl oor of the bottom storey and basement 

Reducing heat losses 
through walls behind radiators

Mounting aluminum foil 

on foam insulation material behind radiator

Using local conditions
Planting trees and constructing outbuildings 

by the windward side of the house, locating the house under elevation 

WHAT TO BEGIN WITH?

To fi nd the «weakest» points in terms of energy 
effi  ciency, it is necessary to perform a simple infrared 
survey of the building. Spots of yellow and red show 
where heat is lost to the atmosphere. These spots need 
to be insulated in the fi rst place. 

Thicknesses of building materials needed 
for wall insulation according to current standards. 

Choose materials for thermal insulation of your apartment or house 
with the least toxicity to protect your health and the environment! 

Expanded clay light-
weight concrete

Reinforced concrete

Aerated concrete

Wood

Brick 150–250 сm

Mineral wool

Expanded 
polystyrene 

100–200 сm

40–65 сm

35–60 сm

10–17 сm

8–15 сm

1. Steel casing

2. Door frame of profi le pipe

3. Seal

4. Frame of profi le pipe

5. Steel casing

6. Door (steel sheet)

7. Interior fi nishing

8. Stiff ening rib

9. Insulation 

Insulating “sandwich” with mineral wool 

Bearing wall

Adhesive solution

Insulation —
Mineral wool

Front umbrella-plug

Adhesive layer

Reinforcing fi berglass

Plaster layer
(decorative layer)

Ridge Lath

Counter-lath

Insulation
Waterproofi ng

Rafters 

Lath

E
x

te
ri

o
r 

w
a

ll

E
x

te
ri

o
r 

w
a

ll

H
e

a
ti

n
g

 r
a

d
ia

to
r

H
e

a
ti

n
g

 r
a

d
ia

to
r

H
e

a
t-

re
fl 

e
ct

in
g

 s
cr

e
e

n

Vapor barrier

Interior 
fi nishing

Roof 
covering

Floor covering
Cement-sand mixture
Polyethylene fi lm
Penoplex
Vapor barrier
Concrete

Floors on the ground Floors of the bottom storeys

Floor covering
Cement-sand mixture
Waterproofi ng
Penoplex
Layer of sand
Crushed stone
Ground

Area of low air 
mobility

Heat released 
to premises 
from heated wall 

Wall accumulates 
heat of solar radiation

Сanopies protect 
rooms from over-
heating in summer

Plants shield the house 
from the northern strong wind
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450–550 сm

SUMMER

WINTER

Glassed section 
of the southern 
facade 
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1. Vapor-permeable sealing tape

2. Anchor plate (for wooden box)

3. Decorative cap for wall screws (grommets)

4. Vapor-permeable sealing tape, noise reduction gasket

5. Protected by silicone sealant

6. Plastisol, galvanization etc.

7. Windowsill

8. Windowsill groove 

9. Protected with silicone sealant

10. Vapor-proof tape 



EFFICIENT AND ECONOMICAL HEAT SUPPLY

In theory, central heating is more energy effi  cient than the individual one. 

But in practice, there are considerable losses of energy both at production and transportation of heat to a consumer. 

Therefore it is reasonable to consider local sources of heat

THE EFFICIENCY OF HEAT SUPPLY IN BUILDINGS CAN BE IMPROVED 

by installing a heat control unit with automatic adjustmnt of the heat transfer agent temperature 
in dependence on the outside temperature. 

Savings reach 50 %. 

INDIVIDUAL HEAT CONTROL INCREASES COMFORT AND REDUCES COSTS

The experience of European countries and Russia shows that heat savings 
due to individual control and monitoring reach 20–35 %, average reduction of payments — 25–55 %, 

and for some tenants — up to 70 %. 

Local gas boilers
Experience shows that the cost of a heating season 

with a local boiler is two times lower and the pay-back period is 3.7 years 
(4 heating season) 

Heat pump
The use of heat accumulated outside (in the air, water, or soil) 

for heating. 1 kWh of electrical energy consumed by a heat pump 
produces 3 to 5 kWh of thermal energy

Local boilers on biofuel
Disposal of waste (pallets and briquettes 

from waste wood, paper, wood chips, and bark) 
and eliminate the warehousing or destruction costs. 

The effi  ciency is up to 85 % at the 100 % burning 

Solar collectors
Allow to accumulate and convert solar energy 

into heat transferring it to heat carrier

Antifreeze circulates 
in the system taking 
the heat from the earth 
and is supplied to the 
heat pump input 

Powerful pump increases the pressure 
of refrigerant by several times, increasing 
its temperature 

The refrigerant gives its heat 
to the heating system of the building

Heat in water is converted into heat 
in the air by means of radiators 
or warm fl oorsHeated refrigerant 

expands and cools

Air recuperator
Flow-exhaust ventilation system with heat exchanger between the incoming 

and outgoing air holds 25 to 35 % of heat and allows to save on heating 

Water recuperator
Heats tap water by heat of wastewater from sinks 

and shower (35–37 °C), returns up to 65 % of wastewater heat

Water recuperator uses 
thermal energy of wastewater 

to heat cold water entering 
the hot water system

Warm water

Sewage pipe

Heat exchanger

TapTank 
for hot water

Supply air fi lterBypass

Recuperator 
(heat exchanger)

Exhaust 
air fi lter

Outside 
air 

Exhaust 
air 

Exhaust fan Heater
Supply fan

Supply air 
+20 °С

Exhaust air 
+22 °С
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EFFICIENT AND ECONOMICAL USE OF ELECTRICITY

Energy effi  cient use of the fridge 
 (locate it in a most cool place, 

do not put hot food in it)

Installation 
of motion detectors in common areas

(entrances, staircases and so on). 
They turn off  the light in the absence of movement

Application of timers, dimmers, 
switches with a delay and circuits 

with several switches

The use of electrical appliances only 
with energy class A or higher

Bright fi nish of walls and ceiling

AUTONOMOUS POWER SUPPLY

Additional measures to enhance energy efficiency of building 
include installation of solar photo-voltaic sources and wind 
turbines. Typically, photo-voltaic elements are mounted 
on the roof, but there are options for their placement on the 
walls and even on the road surface. Wind turbines are rational 
for remote individual houses in the open countryside or on 
hills at the distance from the power lines more than 500 m. 

Complete shutdown of electrical appliances 
from the network, avoiding the use of stand-by mode

The use of LED lamps 
instead of incandescent lamps 

The maximum use of natural lighting
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Water-saving appliances
Choose home appliances that save water. For example, 

a dishwasher is though an expensive, but eff ective way to save water 
and energy by washing dishes. Toilets with two fl ushing modes 

also help to save water 

Behavioral methods to save water:

— monitor the state of plumbing in your apartment and timely repair failures, especially repair leaking taps;
— when choosing faucets give preference to lever ones;
— washing dishes, do not keep the tap water running constantly. One can wash dishes in the sink with 

closed drain fi lled with water;
— use dishwasher and washing machine only when fully loaded;
— when brushing your teeth or soaping in the shower, turn off  the water;
— take shower; it needs 5 to 7 times less water than taking a bath. 

SAVING WATER

Saving water is both savings energy spent on water treatment 

and transportation, sewage and wastewater treatment and saving energy spent on water heating 

Aerator
Aerator adds air in water, thus keeping the water jet 

pressure strong, but signifi cantly reducing water fl ow. 
Aerator saves water when being installed on the shower 

by 60 %, on the tap in washing sink — by 70 %, 
in kitchen sink — by 50 % 

Portion taps
Automatically shut off  water in a shower 

or tap after a set time period. Good for use 
in public buildings

Closed-circuit water supply
Possible only for industrial buildings 

and private homes. Allows to use wastewater 
again, for technical purposes only 

Water-saving (massage) shower head
Reduces water consumption by controlling shower holes. 

This increases the water pressure, produces massage eff ect and gives the feeling 
of water supply adequacy. Water-saving shower head allows to save up to 50 % 

of consumed water when taking shower 

Water taps with photosensors
Switch on water only when hands are close 

to the tap and switch it off  otherwise. 
Taps with motion sensors prevent wasting many liters 

of water, even if one constantly forgets to shut 
the water off  when brushing teeth or washing hands 
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