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ARMIEN]

OVERVIEW

In Armenia the Technical regulation on ES and EE in residential multi-apartment buildings under construction as well as
in objects being constructed (reconstructed, repaired) at the expense of state means, passed into effect in 2018. These
norms and rules defined e.g. different measures on buildings envelope insulation. Nowadays there are no obligatiory
requirements to the energy efficiency of air-conditioning, ventilation and cooling systems, which in turn affect on the
application level of these technologies.

Armenia
Building envelope and glazing - retrofit Retoft T New consruction
MFB SFB CB PB I MFB SFB CB PB
3 3.1Building envelope and glazing
Insulation of external walls B B 8 B 2} 8 B 2}
Insualtion of attic/ground floor slab 3 3 3 3 3 3 3 3
2 Insulation of roof 3 3 3 3 2] 3 3 2]
Installation of new modern EE windows 3 3 3 2 8] 2 8] 8]
Arrangement of new entrance/entrance doors. 3 3 3 3 8 8 8 8
1 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 2 2 2 2 2 2 2 2
Installation of new diesel/oil boilers 1 1 1 1 1 1 1 1
0 Installation of new electrical boilers 2 2 2 2 2 2 2 2
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of \nstalation of new coal boilers 1 1 T 1 1 T 1 1
external walls  attic/ground floor modern EE new \nstalation of mew biomass bolers 1 1 T T 1 T 1 1
slab windows  entrance/entrance Installtion o solar collector system/solarcooling
doors systems 1 1 1 1 1 1
Installation of heat pumps 1 1 1 1 1 1
EMFB mSFB mCB PB 3.2.b Improvement of centralized heating source
Improvement of Centralized Heating Source 1 1 1 1 1 1 1 1
3.2.c Common measures
Insulation of pipes, equipment 1 1 1 1 1 1 1 1
::iiauon of balancing and individual thermostatic q 2 a q 2 a a 2
Installation of pumps, radiators, heat exchangers with 2 2 q 2 1 q 2 1
| high efficiency factor
Application of FCD for the heating, water pumps
Building envelope and glazing - new P e for gt saply e
taps, autoflush)
Waste water technologies for recuperation of heat for
3 DHW
Smart meters
3.3 Air conditioning, Ventilation and Cooling
2 Application of air recuperators. 1 1 1 1 1 1 1 1
Application of FCD for the pumps, fans, AHU control 1 1 1 1 1 1 1 1
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1 1 1
Application of variable flow cooling system
1 Insulation of distribution pipes 1 1 1 1 1 1
Installation of balancing and individual thermostatic
controls 1 1 1 1 1 1 1 il
o Solar cooling systems

. . X . 3.4 Appliance
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3
- EE appll
external walls  attic/ground floor modern EE new sppance
slab windows entrance/entrance 3.5 Lighting
doors Installation of new EE lamps (LED/CFL) 2 2 2 2 2 2 2 2
Occupancy/motion/ambient lighting sensors. 1 1 1 1 1 1
EMFB EmSFB mCB PB Exterior lighting control 1 1 1 1 1 1
Application of "day light” solution i architecture 1 1 1 1 1 1




Heating/Domestic hot water/cold water supply -
retrofit

Installation Installation Installation Installation Installation Installation Installation

of new gas- of new of new of new coal of new of solar of heat
fired boilers diesel electrical boilers biomass collector pumps
boilers boilers boilers system /
solar cooling
systems

EMFB mSFB mCB mPB

Heating/Domestic hot water/cold water supply - new

0 IIII III III IIII I I

Installation Installation Installation Installation Installation Installation Installation

[

of new gas- of new diesel  of new of new coal of new of solar of heat
fired boilers boilers electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

mMFB mSFB mCB mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy ~Waste water Smart meters

pipes, balancing and  pumps, FCDforthe  sensors for technologies
equipment  individual radiators, heating, water cold water for
thermostatic heat pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

mMFB mSFB mCB mPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancingand  pumps, FCDfor the sensors for technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

mMFB WmSFB mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

o]

Application of Application of Installation of Application of  Insulation of  Installation of
air recuperators FCDforthe VAC equipment variable flow  distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

EMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - new

o]

Application of ~ Application of Installation of  Application of  Insulation of  Installation of
air recuperators  FCDforthe  VAC equipment  variable flow distribution balancing and

pumps, fans, ‘with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

EmMFB WSFB m(CB WPB

Lighting - retrofit
El
2
1 — TR V—
[ I]I I]I I “
Installation of new EE lamps Occupancy/motion/ambient Exterior lighting control Application of "day light" solution
(LED/CFL) lighting sensors inarchitecture
WMFB mSFB BCB mPB
Lighting - new
3

PR
— I L -
Installation of new EE lamps Occupancy/motion/ambient Exterior lighting control Application of "day light'" solution

(LED/CFL) lighting sensors inarchitecture

BMFB BSF8 mCB npB




AZERBAIAN

OVERVIEW

Despite the absence of the clear requirements in the legislation, the complexes of energy efficiency measures, such as
buildings envelope insulation and installation of energy saving windows are frequently applied within the new
construction and retrofit of the residential and public buildings. At the same time implementation of such technologies,
as LED is not widely spread yet. The centralized heat- and hot water supply is also not widely implemented, which leads
to the application of various boilers units (mostly gas-fired).

Azerbaijan
Building envelope and glazing - retrofit Py T New consrocton
3 mes | ss | 8 | ps | wme | s | 8 | e
3.1Building envelope and glazing
Insulation of external walls 2 2 2 2 2 2
2 Insualtion of ttic/ground floor slab 2 2 2 2 2 2
Insaulation of roof 2 2 2 2 2 2
Istaltion of new modern € windous 2 2 2 2 2 2
1 Arrangement of new entrance/entrance doors 2 2 2 2 2 2
3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 2 2 2 2 2 2 2 2
0 ) ) ) ) nstalton of i 1 1 1 1 1 1 1 1
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of -
. Installation of new electrical boilers 2 2 2 2 2 2 2 2
external walls  attic/ground floor modern EE new
slab windows entrance/entrance Installation of new coal boilers 1 1 1 1 1 1 1 1
doors Instalaton of new biomass boiers 1 1 1 1 1 1 1 1
Installation of solar collector system / solar cooling systems 1 1 1 1 1 1
EMFB mSFB mCB mPB Installation of heat pumps 1 1 1 1 1 1
3.2b ing source
3.2.c Common measures
Insulation of pipes, equipment 2 2 2 2 2 2
Installation of balancing and individual thermostatic valves 2 2 2 2 2 2
Installation of pumps, radiators, heat exchangers with high
efficiency factor a 2 8 d d 8
BUlIdlng envelope and glazing - new Application of FCD for the heating, water pumps 2 2 2 2 2 2
Occupancy sensors for cold water supply system (water taps, a 1 2 a 1 2
3 autoflush)
|Was!e water technologies for recuperation of heat for DHW 1 1 1 1 1 1
ISmartmeters
3.3 Air d Cooling
2 applcation of i recuperstors 1 1 1 1 1 1
Application of FCD for the pumps, fans, AHU control 1 1 1 1 1 1
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1
1 Application of variable flow cooling system 1 1 1 1 1 1
Insulation of distribution pipes 2 2 2 2 2 2
Installation of balancing and individual thermostatic controls 2 1 2 2 2 1 2 2
o 3.4 Appliance
Insulation of Insualtion of  Insulation of roof Installation of new Arrangement of EE appliance | 2 | 2 | 2 | 2 | 2 | 2 | 2 | 2
external walls  attic/ground floor quem EE new 3.5 Lighting
slab windows  entra “;e/ entrance nstalation of new E€ mps (LED/CFL) 2 1 2 2 2 1 2 2
oors Occupancy/motion/ambient ighting sensors 1 1 1 1 1 1
mMFB ESFB mCB PB Exterior lighting control 1 1 1 1 1 1
Application of "day light" solution in architecture 1 1 1 1 1 1




Heating/Domestic hot water/cold water supply -

retrofit

Installation Installation Installation Installation Installation Installation Installation
of new gas- of new of new of new coal of new of solar of heat
fired boilers diesel boilers electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

2

EMFB MSFB W CB WPB

Heating/Domestic hot water/cold water supply - new

o

new ga;ﬁned
boilers

r\ewdlesgl new electrical  newcoal  new biomass solarcollector  heat pumps
bailers boilers boilers bailers  system / solar
cooling
systems

B MFB mSFB m(CB mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

es,
equipment

balancing and  pumps, FCDforthe sensors for technologies
individual radiators, heating, cold water for
thermostatic heat water pumps  supply  recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

EMFBE mSFB mCB mPB

Common measures - new

Insulation of
pipes,
equipment

Installation of Installation of  Applicationof ~ Occupancy  Waste water  Smart meters

balancing and pumps,

individual
thermostatic
valves

FCDforthe  sensors for cold technologies for
radiators, heat heating, water water supply recuperation of
exchangers with pumps system (water heat for DHW
high efficiency taps, flushing)
factor

®mMFB mSFB mCB mPB

of Installation of Installation of Installation of Installation of

Air conditioning, Ventilation and Cooling - retrofit

3
Application of Application of Installation of Application of Insulation of Installation of
air FCDfor the VAC equipment variable flow  distribution  balancing and
recuperators  pumps, fans, with high  cooling system pipes individual
AHU control efficiency thermostatic
factor controls
WMFB mSFB mCB mPB
Air conditioning, Ventilation and Cooling - new
3
Application of  Application of Installation of Application of Insulation of  Installation of
air recuperators  FCDforthe VAC equipment variable flow distribution  balancing and
pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls
EMFB mSFB mCB wmPB
Lighting - retrofit
3
2
| Ilj | 1
0 | L pt>
Installation of new EE lamps fmetion/smbi Exterior li o \pplication of “day ight™
(LEDYCFL) Eighting sensors solution inarchitecture

mMFB mSFE m(B w73

Lighting - new

]]IHIIJ i

Oceupancy/mation/ambient

Installation of new EE lamps
(LEDYCFL)

Application of “day light"
sdution inarchitecture

Exterior lghting contral
lighting sensors

mMFE wSF8 m(B wPB



BELARUS

OVERVIEW

Implementation of the various insulation technologies for buildings envelope while new construction and retrofit is
almost across the board in Belarus. The regulatory framework in this field defines the implementation of these
technologies both by new construction and capital repairs of the residential and public buildings. However, walls
insulation and installation of the modern energy saving windows are being seldom applied by the retrofit of the private
single-family buildings.

Belarus
Building envelope ang glazing - retrofit Retoft T New construction
3 ms | sie | e | e | wme | s | 8 | B
3.1Buildi lope and glazing
Insulation of external walls 3 1 3 B 3 2 3 3
5 Insualtion of attic/ground floor slab 3 1 8 ] 3 2 El |
Insulation of roof 3 1 ) 3 3 2 3 Bl
Installation of new moder EE windows 3 1 3 3 3 2 3 3
of new doors 3 1 8 Bl 3 2 3 3
1 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 2 2 2 2 2 2 2 2
0 Installation of new diesel/oil boilers 1 1 1 1 1 1 1 1
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of Installation of new electrical boilers 1 1 1 1 1 1 1 1
external walls  attic/ground floor modern EE new Installation of new coal bollers 1 1 1 1 1
slab windows entrance/entrance Installation of new biomass boilers 1 1
doors Instalation of solar collector system/ solar cooling systems 1
mMFB mSFBE mCB PB Installation of heat pumps 1
3.2, ting source
Improvement of Centralized Heating Source 1 . 1 1 1 . 1 1
3.2.c Common measures
Insulation of pipes, equipment 3 2 3 3 3 3 3 3
Installation of balancing and individual thermostatic valves 3 2 3 3 3 2 3 3
\ns(éllalion of pumps, radiators, heat exchangers with high 3 2 3 3 3 B 3 3
efficiency factor
Application of FCD for the heating, water pumps 3 2 3 3 3 2 3 3
Building envelope and glazing - new Ocupncy s o col vt supay sy vt s, | 1 N ) )
Jautoflush)
3 Waste water technologies for recuperation of heat for DHW 1 1 1
Smart meters 1 1 1 2 1 1
3.3 Air conditioning, Ventilation and Cooling
2 Application of air recuperators 2 1 2 2 2 2 2
Application of FCD for the pumps, fans, AHU control 1 2 2 1 1 1
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1
Application of variable flow cooling system
1 Insulation of distribution pipes 2 2 2 2 2 2 2 2
nstalaton of balancing and indvidualthemostaticconwals | 2| 2| 2 | 2 | 2 | 2 | 2 | 2
3.4 Appliance
s [ [ [ ] 5]
° . . . . 3.5 Lighting
Insulation of external Insualtion of Insulation of roof  Installation of new Arrangement of new
walls attic/ground floor modern EE windows entrance/entrance Instlation ofnew E lamps (LED/CFL) 2 2 2 1 2 2 2 1
slab doors (Occupancy/motion/ambient ighting sensors 1 1 1 1 1 1
EMFE ESFE mCB mPB Exterior lighting control 2 2 2 2 2 2
Application of "day light" solution in architecture 1 1 1 1 1 1




Heating/Domestic hot water/cold water supply - Air conditioning, Ventilation and Cooling - retrofit

retrofit 5
3
2
2
1
o Application of Application of Installation of Application of Insulation of  Installation of
Installation of Installation of Installation of Installation of Installation of Installation of Installation of airrecuperators FCDforthe VAC equipment variable flow  distribution  balancing and
new gas-fired new diesel new electrical new coal new biomass solar collector heat pumps pumps, fans with high cooling system pipes individual
boilers boilers boilers boilers boilers system / solar AHU cortrol efficiency factor thermostatic
cooling controls
systems
EMFE mSFB mCB mPB mMFB mSFB mCB mPB
Heating/Domestic hot water/cold water supply - new Air conditioning, Ventilation and Cooling - new
3
3
2
2
0 0
Installation of Installation of Installation of Installation of Installation of Installation of Installation of Application of air Applicationof Installationof ~ Application of ~ Insulationof  Installation of
new gas-fired new diesel newelectrical newcoal  new biomass solarcollector heat pumps recuperators FCDforthe  VAC equipment variable flow distribution pipes balancing and
boilers boilers boilers boilers boilers system / solar pumps, fans, with high cooling system individual
cooling AHU control  efficiency factor thermostatic
systems controls
EMFB mSFB m(CB ®mPB B MFB mSFB m(CB mPB
Commom measures - retrofit Lighting - retrofit
3 3
2
2 —
o 1 — . VR Ui J— e e
Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters
pipes, balancing and  pumps, FCDfor the sensors for technologies
equipment  individual  radiators, heating,  cold water for
thermostatic heat water pumps supply recuperation
valves exchangers system of heat for 0 =
with high (water taps, DHW Installation of new EE lamps  Occupancy/motion/ambient Exterior ighting contral Application of "day light"
efficiency flushing) (LEDYCFL) lighting sensors sdution inarchitecture
factor
mMFE uSF8 m(B wFB
EmMFB WSFB mCB WPB
Common measures - new nghting- new

[

L T

1 . e
Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters
pipes, balancing and pumps, FCD for the sensors for  technologies
equipment individual radiators, heatheating, water cold water for
thermostatic  exchangers pumps supply system recuperation 0 O
valves with high (watertaps,  of heat for
efficiency flushing) DHW Installation of new EE lamps  Occupancy/mation/ambient Exterior lighting contrel Application of “day ight™
factor (LEDYCFL) lighting sensors solution inarchitecture

EMFB mSFB mCB mPB mMFE 85F8 m(B wFg



OVERVIEW

GEORG

In Georgia there are no regulatory framework, adopted on the national level. There are also no specific requirements to
the energy efficient labelling of the household appliances. But despite the facts, mentioned above, installation of LED

lamps is obligatory for all commercial and public buildings.

Building envelope and glazing - retrofit

0

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of

external walls  attic/ground floor modern EE new
slab windows entrance/entrance
doors

m MFB mSFB m(CB PB

Building envelope and glazing - new

0

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of

external walls  attic/ground floor modern EE new
slab windows entrance/entrance
doors

mMFB mSFB mCB PB

Georgia
Retrofit I New construction
mis | sie | 8 | e | wm | s | 8 | B

3.1Building envelope and glazing

Insulation of external walls 1 1

Insualtion of attic/ground floor slab 1 1 1 1 1 1 1 1
Insulation of roof 1 1 1 1 1 1 1 1
Installation of new moden EE windows 2 2 2 1 2 2 2 2
Arrangement of new entrance/entrance doors 1 1 1 2 1 1 1 2

3.2 Heating/Domestic hot water/cold water supply

3.2.a Improvement of decentralized heating source

Installation of new gas-fired boilers

Installation of

Installation of new electrical boilers

Installation of new coal boilers

Installation of new biomass boilers

Installation of solar collector system / solar cooling systems

Instalation of heat pumps

3.2.b ting source

Improvement of Centralized Heating Source

3.2.c Common measures

Insulation of pipes, equipment

Installation of balancing and individual thermostatic valves

Installation of pumps, radiators, heat exchangers with high
efficiency factor

Application of FCD for the heating, water pumps

Occupancy sensors for cold water supply system (water taps,

autoflush)
|Wm watertechnologie for recuperaion of heat for DHW

[t meters
3.3 Air conditioni ilation and Cooling
Application of air recuperators 1 1 1 1
Application of FCD for the pumps, fans, AHU control 1 1 1 1
Installation of VAC equipment with high efficiency factor 2 1 2 1
Application of variable flow cooling system 1 1 1 1
Insulation of distribution pipes 1 1 1 1 1
Instalaton of balncing nd individualthemostaticeontols | 1| 1| 2 1 [ 1] [ 1
3.4 Appliance
EE appliance | 2 | 2 | 2 | 2 | 2 | 2 | 2 | 2
3.5 Lighting
Installation of new EE lamps (LED/CFL) 3 3
Occupancy/motion/ambient ighting sensors 2 1
Exterior lighting control 7 7
Application of "day light" solution in architecture 1 1
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Heating/Domestic hot water/cold water supply -
retrofit

Installation Installation Installation Installation Installation Installation Installation

of new gas- of new of new of new coal of new of solar of heat
fired boilers diesel boilers electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

EMFB MSFB mCB mPB

Heating/Domestic hot water/cold water supply - new

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gasfired newdiesel newelectrical newcoal  new biomass solarcollector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

EMFB ESFB mCB mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters
pipes, balancing and  pumps, FCDforthe sensors for technologies

equipment individual radiators, heating, cold water for
thermostatic heat water pumps  supply  recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

®MFB ®WSFB mCB mPB

Common measures - new

Insulation of  Installation of Installation of Applicationof ~ Occupancy ~ Waste water  Smart meters

pipes, balancing and pumps, FCDfor the  sensors for coldtechnologies for
equipment individual  radiators, heat heating, water water supply recuperation of
thermostatic exchangers with pumps system (water heat for DHW
valves high efficiency taps, flushing)
factor

wMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

3
2
0
Application of Application of Installation of Application of Insulation of  Installation of
air FCDforthe VAC equipment variable flow  distribution  balancing and
recuperators  pumps, fans, with high  cooling system pipes individual
AHU control efficiency thermostatic
factor controls
mMFB mSFB mCB mPB
Air conditioning, Ventilation and Cooling - new
3
2
o
Application of Application of Installation of Application of Insulation of  Installation of
air recuperators  FCDforthe  VAC equipment variable flow distribution  balancing and
pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls
EHMFB EMSFB mCB mPB
Lighting - retrofit
3
2

Lkl o

Installation of new EE lamps  Occupancy/m ctionfambient Exterior lighting cortrl Application of "day ght™
{LEDYCFL} Eghting sensors ;dullnn inarchitecture

mMFB mSFE n(B sP8
Lighting - new

th[

Installation of new EE lamps  Occupancy/motion fambient Exterior lighting contral Application of "day light"
(LEDYCFL) lighting sensors. sdution inarchitecture

mMFB wSF8 mCB wPE




OVERVIEW

KAZAKIAS TAN]

The range of legislative documents, which define the implementation of energy saving technologies for building
envelope within the new construction, was adopted on the national level in Kazakhstan. At the same time,
modernization of the air-conditioning, ventilation and cooling systems for the premises are not obligatory to follow and,
as a result, the energy efficient technologies in this field are not widely implemented.

Building envelope and glazing - retrofit

3
2
| I
0

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of
external walls  attic/ground floor modern EE new
slab windows entrance/entrance
doors

mMFB mSFB mCB mPB

Building envelope and glazing - new

3
2
| I
0

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of
external walls  attic/ground floor modern EE new
slab windows entrance/entrance
doors

= MFB mSFB m(CB PB

Retrofit | New construction

MFB SFB CB PB I MFB SFB CB PB
3.1Building envelope and glazing
Insulation of external walls 3 3 3 3 3 3
Insualtion of attic/ground floor slab 3 3 3 3 3} 5}
Insulation of roof B 2 B 3 ) )
Installation of new modern EE windows 3 3 3 3 3 3
Arrangement of new entrance/entrance doors 3 3 3 3 3 3

3.2 Heating/Domestic hot water/cold water supply

3.2.a Improvement of decentralized heating source

Installation of new gas-fired boilers

Installation of new diesel/oil boilers

Installation of new electrical boilers

Installation of new coal boilers

Installation of new biomass boilers

Installation of solar collector system / solar cooling
systems

Installation of heat pumps

3.2.b Improvement of centralized heating source

Improvement of Centralized Heating Source

3.2.c Common measures

Insulation of pipes, equipment

Installation of balancing and individual thermostatic
valves

Installation of pumps, radiators, heat exchangers with
Jhigh efficiency factor

Application of FCD for the heating, water pumps

Occupancy sensors for cold water supply system (water
taps, autoflush)

Waste water technologies for recuperation of heat for

JoHW

Smart meters

3.3 Air conditioning, Ventilation and Cooling

Exterior lighting control

Application of "day light" solution in architecture

Application of air recuperators 1 1 1 1 1 1
Application of FCD for the pumps, fans, AHU control

Installation of VAC equipment with high efficiency factor 3 3 3 3 3 3
Application of variable flow cooling system

Insulation of distribution pipes 2 2 2 2 2 2
Installation of balancing and individual thermostatic

controls 5 1 3 3 3 1 5} 5}
Solar cooling systems

3.4 Appliance

EE appliance 3 | 3 | 3 3 | 3 3 | 3 | 3
3.5 Lighting

Instalation of new EE lemps (LED/CFL) 2 [ 1 [ 2 2 | 2 1] [
Occupancy/motion/ambient lighting sensors 3 1 3 3 3 1 3 3
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Heating/Domestic hot water/cold water supply -

retrofit

Installation Installation Installation Installation Installation Installation Installation

of new gas-
fired boilers

of new of new  ofnewcoal of new of solar of heat
diesel electrical boilers biomass collector pumps
boilers boilers boilers system /
solar cooling
systems

mMFB mSFB mCB mPB

Heating/Domestic hot water/cold water supply - new

3

2

0
Installation
of new gas-
fired boilers

Installation Installation Installation Installation Installation Installation
of new diesel  of new of new coal of new of solar of heat
boilers electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

EMFB MSFB mCB mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancing and pumps, FCD for the sensors for  technologies
equipment  individual radiators, heating, water cold water for
thermostatic heat pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

m MFB mSFB mCB mPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancingand  pumps, FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

WmMFB WSFBE mCB W PB

Air conditioning, Ventilation and Cooling - retrofit

3

2

1 III
0

Application of Application of
air recuperators  FCD for the
pumps, fans,
AHU control

Installation of ~ Application of
VAC equipment variable flow
with high cooling system
efficiency factor

EMFB ®SFB mCB ®mPB

Insulation of
distribution
pipes

Installation of
balancing and
individual
thermostatic
controls

Air conditioning, Ventilation and Cooling - new

3

2

1 III
0

Application of  Application of Installation of ~ Application of  Insulation of  Installation of
airrecuperators  FCDforthe  VAC equipment variable flow distribution balancing and
pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls
mMFB mSFB m(CB mPB
Lighting - retrofit
3
2
1
(| .
Indallation af new EE mps /i famb Extarioe I d ] of"day Ight* soltion
(LEDYCFL| iy semiors In wrehitoctum
wMES gsFE o CB o F8
Lighting - new
3 -
: I|
1 Ir
0 I I
Indallation of new EE hmp Oteupeney/motion/umbient Exterior ghtngeontrad  Agplication of "y lght” soltion
JLEDYCRL) IikMing sensary hanhinciun

aMFE 52 oCB oM



KYRG@YZS TAN]

OVERVIEW

The measures on buildings envelope insulation are obligatory both for new construction and retrofit of the multi-
apartment residential, public and commercial buildings. However, such technologies, like various floor cooling systems
or waste water recuperators haven't found a broad application yet.

Kyrgyzstan
Building envelope and glazing - retrofit Retrofit New constructon
MFB SFB CB PB MFB SFB CB PB
3 3.1Building envelope and glazing
Insulation of external walls 3} 1 3 3 3 2 3 3
Insualtion of attic/ground floor slab 2} 1 8 3 8 2 B 5
2 Insulation of roof 3 1 3 3 3 1 3 3
Installation of new modern EE windows 3 2 3 3 3 2 3 3
rangement of newentrancefentance doors PR I 1 1 [0 | 1 1
1 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
I I I I Installation of new gas-fired boilers 2 2 2
Installation of new diesel/oil boilers 1 1 1
0 Installation of new electrical boilers 2 2 2
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of \nstallation of new codl bolers 1 1 1 1 1 1 1 1
external walls  attic/ground floor modern EE new Instalation of new biomass bolers
slab windows entrance/entrance
doors Installation of solar collector system / solar cooling systems | 2 2 2 2 2 2 2 2
Installation of heat pumps
mMFB mSFB mCB PB 3.2.b Improvement of centralized heating source
of Centralized 1 1 1 1 1 1 1 1
3.2.c C
Insulation of pipes, equipment 1 1 1 1 1 1 1 1
Installation of balancing and individual thermostatic valves 1 1 1 1 1 1 1 1
Installation of pumps, radiators, heat exchangers with high
efﬁmenc‘llacl:v ’ - ‘ 1 . i i . 8 8 8

Application of FCD for the heating, water pumps

Building envelope and glazing -~ new Occupancy sensors for cold water supply system (water

taps, autoflush)

3 Waste water technologies for recuperation of heat for DHW

Smart meters

3.3 Air il d Cooling
2 Application of ai recuperators

Application of FCD for the pumps, fans, AHU control

Installtion of VAC equipment with high efficiency factor

Application of variable flow cooling system

Insulation of distribution pipes

Installation of balancing and individual thermostatic

I I controls 1 1 1 1 1 1 1 1

0 Solar cooling systems

-

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of BOLED
external walls  attic/ground floor modern EE new EEappliance | J | e | ? | ? | 2 | g | 8 | 8
slab windows entrance/entrance 3.5 Lighting
doors Installtion of new EE lamps (LED/CFL) | 2 2

2

Occupancy/motion/ambient lighting sensors 1

EMFB mSFB mCB mPB Exterior lighting control [ 1
1

Application of "day light" solution in architecture |
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0

1

0

Heating/Domestic hot water/cold water supply -
retrofit

Installation Installation Installation Installation Installation Installation Installation

of new gas- of new of new of new coal of new of solar of heat
fired boilers diesel electrical boilers biomass collector pumps
boilers boilers boilers system /
solar cooling
systems

HMFB ESFB mCB ®PB

Heating/Domestic hot water/cold water supply - new
2

o

Installation Installation Installation Installation Installation Installation Installation

of new gas- of new diesel  of new of new coal of new of solar of heat
fired boilers boilers electrical boilers biomass collector pumps
boilers boilers system [
solar cooling
systems

EMFB EMSFB EM(CB ®mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancing and pumps, FCDforthe sensorsfor technologies
equipment individual radiators, heating, water cold water for
thermostatic heat pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

mMFB WmSFB mCB WPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancing and pumps, FCDfor the sensorsfor technologies
equipment  individual  radiators, heating, cold water for
thermostatic heat water pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

mMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

1

0 IIII IIII III III IIII

Application of Application of Installation of Application of  Insulation of  Installation of
air recuperators FCDforthe VAC equipment variable flow distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

EMFB EMSFB m(CB mPB

Air conditioning, Ventilation and Cooling - new

Application of  Application of  Installation of ~ Application of  Insulation of  Installation of
airrecuperators  FCDforthe  VAC equipment variable flow distribution balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

EMFB mSFB m(CB ®mPB

Lighting - retrofit

IIIIIII] nin

Installation of new EE lamps Oceupancy/motion/ambient Exterior fighting cortrd plnmlon of "day light" solution
(LED/CFL) lighting sensars in architecture

wMFE wSF8 mCE wPB

Lighting - new

1 JDIL 1

Installation of new EE lamps rior ghting ppl of "day light" saluion
(LEDYCFL) II;hlln; sensors in architecture

mMFB mSFE (B wPB




OVERVIEW

REPUBLIC QI
MOLDOWVA

According to the respective Law, application of the different energy saving technologies in new construction and capital
repairs of all buildings types is mandatory in the Republic of Moldova since 2014. However, there are no obligatory
requirements to the LED technologies implementation, though the customers mostly prefer the modern energy saving

lamps.

Insulation of
external walls

Insulation of
external walls

Building envelope and glazing - retrofit

3
2
1
(o}

Insualtion of

Insulation of roof

attic/ground floor

slab

EMFB ®mSFB ®mCB

Installation of new Arrangement of

modern EE new
windows entrance/entrance
doors

PB

Building envelope and glazing - new

3
2
1
0

Insualtion of

attic/ground floor

slab

m MFB EmSFB ®CB

Insulation of roof Installation of new Arrangement of

modern EE new
windows entrance/entrance
doors
PB

Republic of Moldova
Retrofit New construction

ms | si8 | e | e | we [ s | 8 [
3.1Building envelope and glazing
Insulation of external walls 3 3 3] ] 3 ) 3 3
Insualtion of attic/ground flor slab 3 3 3 3 3 ! 3 3
Insulation of roof 3 3 3 3 3 3 3 3
Installation of new modern EE windows 3 3 3 3 3 3 3 3
Arrangement of new entrance/entrance doors 3 3 ] 3 3 3 ) 3

3.2 Heating/Domestic hot water/cold water supply

3.2.a Improvement of decentralized heating source

Installation of new gas-fired boilers

Installation of new diesel/oil boilers

Installation of new electrical boilers

Installation of new coal boilers

Occupancy sensors for cold water supply system (water aps,

autoflush)
|wm water technologies for recuperation of heat for DHW

Installation of new biomass boilers
Installation of solar collector system / solar cooling systems 1 1 1 1 1 1 1 1
Installation of heat pumps 1 1 1 1 1 1 1 1
3.2.b ting source
Improvement of Centralized Heating Source 1 1 1 1 1 1
3.2.c Common measures
Insulation of pipes, equipment 3 3 3 3 3 3 3 3
Installation of balancing and individual thermostatic valves 3 3 3 3 3 3 3 3
Installation of pumps, radiators, heat exchangers with high

eonee s e 3 3 3 3 3 3 3 3
efficiency factor
Application of FCD for the heating, water pumps 3 3 3 3 3 3

[t meters

3.3 Air conditioning, Ventilation and Cooling

appicationof i recuperstors 1 [0 [ 1 1 1 [ o [ 1 1
Application of FCD for the pumps, fans, AHU control 2 2 2 2 2 2 2 2
Installation of VAC equipment with high efficiency factor 2 2 2 2 2 2 2 2
Application of variable flow cooling system 1 1 1 1 1 1 1 1
Insulation of distribution pipes 3 3 3 3 3 3 3 3
Installation of balancing and individual thermostatic controls 3 3 3 3 3 3 3 3
3.4 Appliance

ST [ [ [
3.5 Lighting

Installation of new EE lamps (LED/CFL) 2 2 2 2 2 2 2 2
Occupancy/motion/ambient lighting sensors 1 1 1 1 1 1
Exterior lighting control 1 1 1 1 1 1
Application of "day light" solution in architecture 1 1 1 1 1 1




Heating/Domestic hot water/cold water supply -

stallation
of heat
pumps

retrofit
Installation Installation Installation Installation Installation Installation In:
of new gas- of new of new of new coal of new of solar
fired boilers diesel boilers electrical boilers biomass collector
boilers boilers system /

solar cooling
systems

mMFB mSFB mCB mPB

Heating/Domestic hot water/cold water supply - new

[

2 I
0 III

Installation of Installation of Installation of Installation of Installation of

new gas-fired

boilers

new diesel
boilers

new coal
boilers

new electrical

boilers boilers

mMFB WSFB WCB WPB

Common measures - retrofit

Installation of

new biomass solar collector

system / solar
cooling
systems

Installation of
heat pumps

3

o
Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters
pipes, balancing and pumps, FCDfor the sensors for technologies
equipment  individual  radiators, heating, cold water for
thermostatic heat water pumps supply recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor
mMFB mSFE mCB mPB
Common measures - new
3
1
lation of ion of ionof Applicationof ~ Occupancy  Waste water  Smart meters
pipes, balancing and pumps, FCDforthe  sansors for cold technologies for
equipment individual  radiators, heat heating, water water supply recuperation of
thermostatic exchangers with pumps system (water heat for DHW
valves high efficiency taps, flushing)
factor
EMFB mSFB mCB WPB

3

0

~

[

0

Air conditioning, Ventilation and Cooling - retrofit

Application of Application of Installation of Application of
FCDforthe VAC equipment wvariable flow

air
recuperators

pumps, fans, with high  cooling system
AHU control efficiency
factor

EMFB ESFB m(CB HPB

Insulation of  Installation of
distribution  balancing and
pipes individual
thermostatic
controls

Air conditioning, Ventilation and Cooling - new

Application of Application of
air recuperators

FCDforthe VAC equipment variable flow
pumps, fans, with high cooling system
AHU control  efficiency factor

EMFB mSFB m(CB ®mPB

Lighting - retrofit

Installation of ~ Application of

Insulation of  Installation of
distribution  balancing and
pipes individual
thermostatic
controls

Installation of new EE lamps
{LEDYCFL}

Occupancy/metionfambient
lighting sensors

mMFB mSFE (B wP3

Lighting - new

ninin

Exterior lighting control

Appcation of “day lght”

sclution inarchitecture

Installation of new EE lamps

(LED/CFL)

Hinin

Exterior

of "day light"

lighting sensors

WMFE wSF8 m(B wPB

sdution inarchitecture




RUSSIAN FEDERAL

OVERVIEW

In Russian Federation the requirements to the buildings energy efficiency were adopted on the national level. However,
specific requirements to the buildings envelope insulation are obligatory for the new constructed buildings, while the
implementation of these technologies is optional. Production and distribution of the filament lamps is prohibited.
However, the proper regulatory framework to support LED technologies is still not adopted.

Russian Federation
Building envelope ang glazing - retrofit Retroft T New construction
MFB SFB CB PB I MFB SFB CB PB
3 3. and glazing
Insulation of external walls 2 1 2 2 B 1 ] B
Insualtion of attic/ground floor slab 2 i 2 2 3 i g Bl
2 Insulation of roof 2 1 2 2 Bl 1 3 Bl
Installation of new modern EE windows 2 2 2 2 3 2 3 3
Arrangement of new entrance/entrance doors 2 - 2 2 3 - 3 3
1 3.2 Heatingbomes!ic hot water/cold water supply
3.2.a Improvement of decentralized heating source
ion of new gas-fired boilers 2 1 1 1 Bl 2 3 3
o Installation of new diesel/oil boilers 1 1 1 1 1 2 1 1
) ) ) ) Instalation of new electrica boilrs 1 1 1 1 1 1 1 1
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of -
! Installation of new coal boilers 1 1 1 1 1 1
external walls  attic/ground floor mc_)dem EE new Installation of new biomass bollers
slab windows entrancefentrance Installation of solar collector system / solar
doors cooling systems
Installation of heat pumps 1
HMFB mSFB mCB PB 3.2.b Improvement of centralized heating source
3.2.c Common measures
Insulation of pipes, equipment 2 1 2 2 2 1 2 2
Installation of balancing and individual
valves 3 1 B B B 1 3 B
Installation of pumps, radiators, heat exchangers
with high efficiency factor B 1 B B B 1 Bl B
Application of FCD for the heating, water pumps
Occupancy sensors for cold water supply system
Building envelope and glazing - new {water tap, autofush) i
Waste water technologies for recuperation of heat
3 for DHW
Smart meters
3.3 Air conditioning, Ventilation and Cooling
Application of air recuperators 1 1
Application of FCD for the pumps, fans, AHU
2 control 1 1 1 1 3 1 3 3
Installation of VAC equipment with high efficiency
factor 1 i i i i 1 i
Application of variable flow cooling system 1 1 1 1 1 1
Insulation of distribution pipes 2 2 2 2 2 2
1 Installation of balancing and individual
controls 3] 2 8 8 8 2 2 2
Solar Cooling Systems
3.4 Appliance
0 S 151111511
Insulation of Insualtion of Insulation of roof  Installation of new Arrangement of new 3.5 Lighting
external walls attic/ground floor modern EE windows entrance/entrance nstallation of new EE amps (LED/CFL) 2 2 2 2 2 2 2 2
slab doors Occupancy/motion/ambient ighting sensors 1 1 1 1 2 1 2 1
EMFB ®SFB m(CB PB Exterior lighting control 1 1 1 1 1 1 1 1
Application of "day light" solution in architecture 1 1 1 1 1 1 1 1




Heating/Domestic hot water/cold water supply -

Air conditioning, Ventilation and Cooling - retrofit
retrofit

2
0

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

. . R Application of Application of Installation of Application of Insulation of Installation of
new gas-fired new diesel new electrical newcoal new biomass solar heat pumps . . . . .
. . . . . air FCDfor the WAC equipment variable flow  distribution  balancing and
boilers boilers boilers boilers boilers collector N X . . L
system / solar recuperators  pumps, fans, with high  cooling system pipes individual
cooling AHU control efficiency thermostatic
systems factor controls
= MFB mSFB mCB mPB mMFB mSFB mCB mPB

Heating/Domestic hot water/cold water supply - new Air conditioning, Ventilation and Cooling - new

Installation of Installation of Installation of Installation of Installation of Installation of Installation of
new gas-fired new diesel new electrical newcoal  new biomass solar collector heat pumps

)

-

Application of air Application of  Installation of ~ Applicationof  Insulation of  Installation of

recuperators FCDforthe  VAC equipment variable flow distribution balancing and

boilers boilers boilers boilers boilers system / solar pumps, fans, with high cooling system pipes individual
cooling AHU control  efficiency factor thermostatic

systems controls

EMFB MSFB M(CB mPB EMFB ESFB m(CB ®mPB

Commom measures - retrofit

Lighting - retrofit
3
3
2
1 I II I II 1
0 I I I I I I I I I I I
Insulation of Installation of Installation of Application Occupancy Waste water Smart meters 1
pipes, balancing pumps, of FCD for  sensors for technologies
equipment and radiators, the heating, cold water for
individual heat water pumps supply recuperation
thermostatic exchangers system of heat for 0
valves with high (water taps, DHW ~ . . ) ) . , "
efficiency flushing) Instalation ofnew EE lamps  Occupancy/mation/ambient Exterior ighting contral Application of "day light
factor (LED/CFRL) lighting sensors salution in architecture
mMFE WSFB mCB = PB mMFB mSFE m(B »PB
Common measures - new Lighting - new
3
3
2
1
0 I I I I I I I I 1 — I | 1 ¥ LN
Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters
pipes, balancing and pumps, FCDforthe sensors for technologies
equipment individual radiators, heatheating, water cold water for
thermostatic  exchangers pumps supply system recuperation
valves with high (watertaps, of heat for 0 % 7
efficiency flushing) DHW Installation of new EE lamps  Occupancy/mtionfambient Exterior lighting control Application of "day Rght™
factor (LED/CFL} Eghting sensors solution inarchitecture

EMFB EMSFB m(CB ®mPB mMFE mSFB n(B «P3



TAJIKISTAN]

OVERVIEW

In Tajikistan still operation the norms and rules, inherited from the former USSR, which are not conforming to modern
standards of energy efficiency. That is the reason why the technologies of buildings envelope insulation are not so
widely applied, especially in the private sector. At the same time there are mandatory requirements to the energy
efficiency labelling of the electric appliances.

Tajikistan
Building envelope and glazing - retrofit P— . pr——

3 ms | sie | e | e | wm | s | 8 | B
3.1Building envelope and glazing
Insulation of extemalwal 2 1 2 2 2 1 2 2
nsuaton of atic/gound floor lab 2 1 2 2 2 1 2 2
Insulaton ofroof 2 1 2 2 2 1 2 2
Installation of new modern EE windows 2 2 2 2 2 2 2 2
rangement of new ntrance/entrance doors 1 1 1 1 1 1 1 1

2
0

Insulation of Insualtion of
external walls  attic/ground floor
slab

Insulation of roof

mMFB mSFB mCB

Installation of new Arrangement of

modern EE new
windows entrance/entrance
doors
PB

Building envelope and glazing - new

2
0

Insulation of Insualtion of Insulation of roof
external walls  attic/ground floor
slab

mMFB mSFB mCB

Installation of new Arrangement of

modern EE new
windows entrance/entrance
doors
PB

3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source

Installation of new gas-fired boilers

Installation of new diesel/oil boilers

Installation of new electrical boilers

Installation of new coal boilers

Installation of new biomass boilers

Installation of solar collector system / solar cooling systems 1 1 1 1 1 1 1 1
Installation of heat pumps 1 1 1 1 1 i 1 1
32h ing source

Improvement of Centralized Heating Source 1 1 1 1 1 1
3.2.c Common measures
Insulation of pipes, equipment 1 1 1 1 1 1 1 1
Installation of balancing and individual thermostatic valves 1 1 1 1 1 1 1 1
Instalation of pumps, radiators, heat exchangers with high

reraton ofpump . € 1 1 1 1 1 1 1 1
efficiency factor
|Apphcatiun of FCD for the heating, water pumps

Occupancy sensors for cold water supply system (water taps,
autoflush;

Waste water technologiesfor recuperation of heat for DHW

Smart meters
3.3 Air conditioning, Ventilation and Cooling

Application of ar recuperators

Application of FCD for the pumps, fans, AHU control

Installation of VAC equipment with high effciency factor

Application of variable flow cooling system

Insulation of distrbution pipes

Installation of balancing and individual thermostatic controls
3.4 Appliance

€€ appliance
3.5 Lighting
nstallton of new E famps (LED/CFL) | 2 2 2 [ 2 [ 2 2 2 [ 2
Occupancy/motion/ambient lighting sensors 1 1 1 1 1 1

Exterorlighting control

Application of "day light" solution in architecture




Heating/Domestic hot water/cold water supply -

Installation
of new gas-

Installation
of new

fired boilers diesel boilers

retrofit

Installation Installation Installation Installation Installation

of new of new coal of new of solar of heat
electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

mMFBE mSFB mCB mPB

Heating/Domestic hot water/cold water supply - new

o

Installation of
new gas-fired
boilers

newdiesel new electrical  newcoal  new biomass solarcollector  heat pumps
bailers boilers boilers boilers system / solar
cooling
systems

Installation of  Installation of Installation of Installation of Installation of Installation of

mMFB mSFB mCB mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,
equipment

balancing and
individual
thermostatic
valves

pumps, FCDforthe sensors for technologies
radiators, heating, cold water for
heat water pumps supply recuperation
exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

mMFB WSFB mCB mPB

Common measures - new

Insulation of
pipes,
equipment

Installation of
balancing and

Installation of  Application of ~ Occupancy ~ Waste water  Smart meters
pumps, FCDfor the  sensors for cold technologies for

individual radiators, heat heating, water water supply recuperation of
thermostatic exchangers with pumps system (water heat for DHW
valves high efficiency taps, flushing)
factor

mMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

0

Application of Application of Installation of Application of Insulation of  Installation of
air FCDforthe VAC equipment variable flow  distribution  balancing and
recuperators  pumps, fans, with high  cooling system pipes individual
AHU control efficiency thermostatic
factor controls

HMFB ESFB m(CB ®mPB

Air conditioning, Ventilation and Cooling - new

0

Application of Application of Installation of Application of Insulation of  Installation of
air recuperators  FCDforthe VAC equipment variable flow distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

mMFB mSFB m(CB mPB

Lighting - retrofit
3
Y p— =
o . § B
Installation of new EE lsmps fr /: Exterior lighti d ion of "day ight”
(LEDYCFL} fighting sensors solution inarchitecture
EMFB WSFB uCB #P8
Lighting - new
3

2
] t[ll
o . L

Installation of new EE lamps  Occupancy/mation/ambient Exterior kghting contral Application of “day light"
(LEDfCFL} lighting sensors sdlution inarchitecture

WMFE wSF8 mCB wPB



TURKMIENISTAN

OVERVIEW

In Turkmenistan the requirements to the energy efficiency of building envelope in the new construction and retrofit,
adopted on the national level, are mandatory for both residential (multi-apartment) and single-family buildings. There
norms and rules were developed considering the various climatic zones in Turkmenistan. But for the public and
commercial buildings these requirements are prescriptive. However, despite the absence of the proper regulatory
framework, application of the range of energy efficient technologies is kindly wide-spread. Nowadays there are no
specific requirements to the LED technologies application.

Turkmenistan
Building envelope ang glazing - retrofit P T New constracton
1 ms | sie | e | e | wm | s | 8 | B
3.1Buildi lope and glazing
Insulation of external walls 3 3 2 2 3 3 2 2
2 Insualtion of attic/ground floor slab 3 3 2 2 3 3 2 2
Insulation of roof 3 3 2 2 3 3 2 2
Installation of new modern EE windows 3 3 2 2 3 3 2 2
Arrangement of new entrance/entrance doors 3 3 2 2 3 3 2 2
1 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 3 3 2 2 3 3 2 3
0 Installtion o new dieseoil boilrs
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of nstallatio of new electrical balrs 1 1 1 1 1 1 1 1
external walls  attic/ground floor modern EE new 5
slab windows entrance/entrance stlaton of o bolers
doors Installation of new biomass boilers
Installation of solar collector system/ solar cooling systems
mMFB mSFB mCB mPB Instalation of heat pumps 1 1 1
3.2.b ting source
Improvement of Centralized Heating Source 2 2 1 2 2 2 1 2
3.2.c Common measures
Insulation of pipes, equipment 3 3 2 ] 3 3 2 ]
Installation of balancing and individual thermostatic valves 3 3 2 3 3 3 2 3
\ns‘(ifllalion of pumps, radiators, heat exchangers with high 3 3 2 3 3 3 o 3
efficiency factor
g . Imin of FCD for the heating, water pumps 1 1 1 1 1 1 1 1
Building envelope and glazing - new |o=mmcysensms To ol vt supy sy T,
3 autoflush; ! !
Waste water technologies for recuperation of heat for DHW 1 1
Smart meters 1 1 1 2 1 1
3.3 Air conditioning, Ventilation and Cooling
2 Application of ai recuperators
Application of FCD for the pumps, fans, AHU control
Installation of VAC equipment with high efficiency factor
Application of variable flow cooling system
1 Insulation of distribution pipes
Installation of balancing and individual thermostatic controls
3.4 Appliance
0 €€ appliance
Insulation of external Insualtion of Insulation of roof  Installation of new Arrangement of new 3.5 Lighting
walls attic/ground floor modern EE windows entrance/entrance Installation of new EE lamps (LED/CFL)
slab doors Occupancy/motion /ambient ighting sensors
mMFB mSFB m(CB =PB Exterior lighting control
Application of "day light" solution in architecture




4]

Heating/Domestic hot water/cold water supply -

retrofit

Installation of Installation of Installation of Installation of Installation of Installation of Installation of
new gas-fired new diesel new electrical newcoal new biomass solar collector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

EMFB EMSFB mCB B PB

Heating/Domestic hot water/cold water supply - new

3

2

1 I

: i 11

Installation of Installation of Installation of Installation of Installation of Installation of Installation of
new gas-fired new diesel new electrical newcoal new biomass solarcollector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

EMFB HSFB m(CB mPB

Commom measures - retrofit

3
0

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancing and  pumps, FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps supply recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

mMFB mSFB mCB mPB

Common measures - new

3
0

Insulation of Installation of Installation of Application of Occupancy ~ Waste water Smart meters

pipes, balancing and pumps, FCDforthe  sensors for  technologies
equipment individual  radiators, heat heating, water cold water for
thermostatic  exchangers pumps supply system recuperation
valves with high (water taps, of heat for
efficiency flushing) DHW
factor

mMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

o]

Application of Application of Installation of Application of Insulation of  Installation of
airrecuperators FCDforthe VAC equipment variable flow  distribution  balancing and
pumps, fans, with high  cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

mMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - new

2
0 I II IIII

Application ofair Application of  Installation of ~ Applicationof  Insulation of  Installation of
recuperators FCDforthe  VAC equipment variable flow distribution pipes balancing and
pumps, fans, with high coaling system individual
AHU control  efficiency factor thermostatic
controls

EMFB ESFB m(CB mPB

Lighting - retrofit
3
2 —
{1 —
0 —
Installation of new EE lamps  Occupancy/mation/ambient Exterior Bghting contrdl Application of "day light"
(LED/CFL) lighting sensors sdution inarchitecture
mMFB wSF8 m(B wPB
Lighting - new
3
2
0 I L
Installation of new EE lamps  Occupancy/mation/ambient Exterior lighting contrel Application of “day kght™

(LEDYCFL) lighting sensors solution inarchitecture

mMFB uSF3 mCE wPE



OVERVIE

The modern building energy codes extends mostly to the multi-apartment residential buildings, while around 30% of all
households is shared of the private sector. Adopted the mandatory labelling of energy efficient household appliances,
began the transition to the LED technologies. However, application of the LED lamps is still not adopted on the national

level.

Insulation of
external walls

3
2
1
0

Insulation of
external walls

W

Building envelope ang glazing - retrofit

Insualtion of

2
| I
(o}

Insulation of roof Installation of new Arrangement of

attic/ground floor

slab

m MFB EmSFB mCB

modern EE new
windows entrance/entrance
doors

PB

Building envelope and glazing - new

Insualtion of
attic/ground floor
slab

Insulation of roof

EMFB ESFB mCB

Installation of new Arrangement of new
modern EE windows entrance/entrance
doors
PB

UIKIRA

Ukraine

Retrofit

New construction

ms | s | B |

pg | M | s |

CB

3.1Building envelope and glazing

Insulation of external walls

Insualtion of attic/ground floor slab

Insulation of roof

Installation of new modern EE windows

Arrangement of new entrance/entrance doors

wlw|w|w|w

wlw|w|w|w

wlw|w|w|w

wlw|w|w|w

wlw|w|w|w

3.2 Heating/Domestic hot water/cold water supply

3.2.a Improvement of decentralized heating source

Installation of new gasfired boilers

Installation of

Installation of new electrical boilers

Installation of new coal boilers

Installation of new biomass boilers

Installation of solar collector system / solar cooling systems

Instalatio of heat pumps

[F°) P [P PN PP Y P

[YF) P PP PN PP Y P
(Y0 ) PP N PN ) P

(90 i PR [N PNPY) ) P

[YF) P [P PN PP Y P

[0 N PR N FNPY) ) P

(Y0 N PP N PN ) P

[0 U PR [N PNPY) ) P

3.2.b ting source

Improvement of Centralized Heating Source

3.2.c Common measures

Insulation of pipes, equipment

Installation of balancing and individual thermostatic valves

Installation of pumps, radiators, heat exchangers with high
eficiency factor

Application of FCD for the heating, water pumps

Occupancy sensors for cold water supply system (water aps,

autoflush)
|Wasie water technologies for recuperation of heat for DHW

[t meters

3.3 Air conditioning, Ventilation and Cooling

Application of air recuperators

Application of FCD for the pumps, fans, AHU control

Installation of VAC equipment with high efficiency factor

Application of variable flow cooling system

Insulation of distrbution pipes

Installation of balancing and individual thermostatic controls

3.4 Appliance

EE appliance

3.5 Lighting

Installation of new EElamps (LED/CFL)

Occupancy/motion/ambient lighting sensors

Bxteriorlighting control

Application of "day light" solution in architecture
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Heating/Domestic hot water/cold water supply -
retrofit

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gas-fired new diesel new electrical new coal new biomass solar heat pumps
boilers boilers boilers boilers boilers collector
system /
solar cooling
systems

HMFB ESFB m(CB ®mPB

Heating/Domestic hot water/cold water supply - new

3

0 ““ ““ ‘l“ “‘l I I I

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

~

-

pipes, balancing and pumps, FCDforthe  sensorsfor technologies
equipment individual radiators, heatheating, water cold water for
thermostatic  exchangers pumps supply system recuperation
valves with high (water taps, of heat for
efficiency flushing) DHW
factor

EMFB ESFB mCB ®mPB

Commom measures - retrofit

Insulation of Installation ofInstallation of Application Occupancy Waste water Smart meters

pipes, balancing pumps, of FCD for  sensors for  technologies
equipment and radiators, the heating, cold water for
individual heat water pumps supply recuperation
thermostatic exchangers system(  of heat for
valves with high water taps, DHW
efficiency flushing)
factor

mMFB W SFB mCB mPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes, balancing and pumps, FCD for the sensors for  technologies
equipment individual radiators, heatheating, water cold water for
thermostatic  exchangers pumps  supply system recuperation
valves with high (water taps,  of heat for
efficiency flushing) DHW
factor

B MFB mSFE mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

2
0

Application of Application of Installation of Application of Insulation of  Installation of
air FCDforthe VAC equipment variable flow  distribution  balancing and
recuperators  pumps, fans, with high  cooling system pipes individual
AHU control efficiency thermostatic
factor controls

mNMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - new

0

Application of air Application of  Installation of ~ Applicationof  Insulationof  Installation of
recuperators FCDforthe  VAC equipment variable flow distribution balancing and
pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

~

EMFB WSFB m(CB mPB

Lighting - retrofit

0 —
Installation of new EE lamps  Oceupancy/mation/ambient Exterior ighting contral
(LEDYCFL) lighting sensors

mMFE wSF8 m(B wPB

Application of “day light"
sdution inarchitecture

Lighting - new

I“ Ininin

Installation of new EE lamps  Occupancy/metion/ambient Exterior lighting cortrdl Application of "day light"
(LED/CFL) Eghting sensors selution inarchitecture

mMFE wSF8 m(B wPE
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UZBEKISTAN

OVERVIEW

Nowadays the obligatory requirement to the efficiency of buildings envelope are applied in regard of the new
construction or retrofit of the multi-apartment residential or public buildings, while the most part of the housing stock
in Uzbekistan consists of the private sector (rural housing).

Uzbekistan
Building envelope and glazing - retrofit Retrofit T New construction
5 MFB_ | e | e | wm | s | 8 [ B

3.1Buildi | e

Insulation of external walls

Insualtion of attic/ground floor slab

2 Insulation of roof
Installation of new modern EE windows
Arrangement of new entrance/entrance doors

1 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers

0 Installation of new diesel/oil boilers

HmmwN
ol
el
el

- III o |

- AN
- el

Bl 3 3 8 Bl 3
1 1 1 1 1 1
Insulation of Insualtion of Insulation of roof Installation of new  Arrangement of Installation of new electrical boilers 1 1 1 1 2 1
external walls  attic/ground floor modern EE new Installation of new coal boilers 1 1 1 1 1 1
1 1 1 1 1 1

slab windows entrance/entrance Installation of new biomass boilers

doors

w

Installation of solar collector system /solar cooling systems
EmMFB mSFB mCB mPB Installation of heat pumps
3.2.b Improvement of centralized heating source

S8 |
1
1
1
1
1
2
1
1
1
1
1
Improvement of Centralized Heating Source 1 . 1 1 1
1

w

3.2.c Common measures
Insulation of pipes, equipment 2 2 2 2 2 2
Installation of balancing and individual thermostatic valves 2 2 2 2 2 2
Installation of pumps, radiators, heat exchangers with high
efficiency factor 2 2 2 2 2 2
Application of FCD for the heating, water pumps 2 2 2 2 2 2
Bu"ding enve|0pe and glazing - hew Occupancy sensors for cold water supply system (water - -
taps, autoflush) 1 1 1 1 1 1 1 1
3 Wast wte technologis forrecuperation of hest for W Q q q Q Q
Smart meters 1 1 1 i 1 1
3.3 Air itionil ilatil d Cooling
2 ppliaton of i recuperators 1 1 1 1 1 1 1 1
Application of FCD for the pumps, fans, AHU control 2 2 2 2 2 2
Installation of VAC equipment with high efficiency factor 2 1 2 2 2 1 2 2
1 Application of variable flow cooling system 2 1 2 2 2 1 2 2
Insulation of distribution pipes 2 2 2 2 2 2
Installation of balancing and individual thermostatic
I I I I I I I ool L L L L £ i L z
0 3.4 Appliance
Insulation of I.nsualtmn of Insulation of roof Installation of new Arrangement of E applnce | ) | ) | 3 | 3 | 3 | 3 | 3 | 3
external walls  attic/ground floor modern EE new
slab windows entrance/entrance 3.5 Lighting
doors Installtion of new EE lamps (LED/CFL) 2 1 2 3 2 2 2 3
Occupancy/motion/ambient lighting sensors 1 1 1 1 1 1 2 1
EMFB mSFB mCB PB Exterior lighting control 1 1 1 1 1 1 2 1
Application of "day light" solution in architecture 2
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Heating/Domestic hot water/cold water supply -
retrofit

Installation Installation Installation Installation Installation Installation Installation

of new gas- of new of new  of new coal of new of solar of heat
fired boilers diesel electrical boilers biomass collector pumps
boilers boilers boilers system /
solar cooling
systems

HMFB ESFB mCB mPB

Heating/Domestic hot water/cold water supply -

3 new
2
o (LU L

Installation Installation Installation Installation Installation Installation Installation

of new gas- of new diesel  of new of new coal of new of solar of heat
fired boilers boilers electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

EMFB ESFB m(CB HPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand  pumps, FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps supply system recuperation
valves exchangers (watertaps, of heat for
with high flushing) DHW
efficiency
factor

mMFE W SFB mCB wmPB

Common measures - new

Insulation of Installation of Installation of Application Occupancy Waste water Smart meters

pipes, balancing pumps, of FCD for  sensors for technologies
equipment and radiators, the heating, cold water for
individual heat water pumps supply recuperation
thermostatic exchangers system of heat for
valves with high (water taps, DHW
efficiency flushing)
factor

mMFB mSFB m CB wPB

Air conditioning, Ventilation and Cooling - retrofit

2
0

Application of Application of Installation of Application of Insulation of  Installation of
air recuperators FCDforthe VAC equipment variable flow  distribution  balancing and

pumps, fans, with high  cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

®mMFB mSFE m(CB = PB

Air conditioning, Ventilation and Cooling - new

0

Application of Application of  Installation of  Application of  Insulation of  Installation of
air recuperators  FCDforthe  VAC equipment variable flow distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

mMFB mSFB mCB mPB

Lighting - retrofit

Installation of new EE lamps Occupancy/metion/ambient Exterior lighting contrel Application of “day ight”
(LED/CFL) lighting sensors solution inarchitecture

WMFB mSFE m(B wP8

Lighting - new

| |||r|||'

Installation of new EE lamps Oceupancy/mation/ambient Exterior lighting contrel Apphication of "day ight”™
(LEDYCFL) lighting sensors solution inarchitecture

mMFE wSF8 m(B nPB




SUBREGION [E

Albania
Bosnia and Herzegovina
FYR of Macedonia
Montenegro
Serbia



ALBAN

OVERVIEW

The current legislation in the field of energy efficiency defines the requirements to the roof insulation only, as well as to
the installation of energy saving windows in residential and public buildings. Due to the prevalence of the decentralized
heat power supply systems, the major part of the considered energy efficiency technologies is not applied. The electric
boilers are frequently used for the hot water and heat power supply.

Albania
Building envelope ang glazing - retrofit o, T New consrocton
3 Mg | s | 8 | s | wB | s | 8 | B
3 and glazing
Insulation of external walls 2 2 1 2 2 2 1 2
2 Insualtion of attic/ground floor slab 1 1 1 1 1 1 1 1
Insulation of roof 3 3 2 2 3 3 3 3
Installation of new moden EE windows 3 3 2 3 3 3 3 3
of new d 3 3 3 3
1 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers
0 nstalation of i 2 2 2 2
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of nstallatio of mew electrica bollrs 3 3 3 3 3 3 3 3
external walls  attic/ground floor modern EE new -
slab windows entrance/entrance nstalaton ofnewcod bl
doors Installation of new biomass boilers 1 1 1 1
Installation of solar collector system / solar cooling systems 2 2 3 3 2 2 3 3
mMFE mSFB m(CB mPB Istalltion o het pumps [ 3 [ 3] 3 3 [ 3 [ 3 [ 3 3
3.2.b ting source
Improvement of Centralized Heating Source
3.2.c Common measures
Insulation of pipes, equipment 1 1 1 1
Installation of balancing and individual thermostatic valves
Installation of pumps, radiators, heat exchangers with high
efficiency factor
s . |A lication of FCD for the heating, water pumps
BUIIdmg envelope and glazmg - new |OZ(pupancysmsmsh)rcnldwat:supplysysl:m[waler(aps,
3 autoflush)
Waste water technologies for recuperation of heat for DHW
[t meters 1 1 1 1 1 1
3.3 Air conditioning, Ventilation and Cooling
9 Application of ai recuperators
Application of FCD for the pumps, fans, AHU control
Installation of VAC equipment with high efficiency factor 2 2 2 2 2 2 2 2
Application of variable flow cooling system
1 Insulation of distribution pipes
Installation of balancing and individual thermostatic controls
3.4 Appliance
0 EE appliance | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3
Insulation of external !nsualtion of Insulation of roof  Installation o.f new Arrangement of new 3.5 Lighting
walls attic/ground floor modern EE windows entrance/entrance nstlton of new E mps (LED/CF)
slab doors
Occupancy/motion/ambient lighting sensors
mMFB ®mSFB m(CB ®mPB ———
Exterior lighting control
Application of "day light" solution in architecture




Heating/Domestic hot water/cold water supply -
retrofit

Installation of Installation of Installation of Installation of Installation of Improvement Installation of
new gas-fired new diesel new electrical new coal new biomass of Centralized heat pumps

o

[

(4]

Heating
Source

boilers boilers boilers boilers boilers

W MFB WSFB mCB mPB

Heating/Domestic hot water/cold water supply - new

Installation of Installation of Installation of Installation of Installation of Improvement Installation of
new gas-fired new diesel new electrical  new coal new biomass of Centralized heat pumps
boilers boilers boilers boilers boilers Heating
Source

EMFB ESFB ® (B ®PB

Commom measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand pumps,  FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps  supply  recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

EMFB ESFB MCB mPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy  Waste water Smart meters

pipes,  balancingand  pumps, FCDforthe  sensorsfor technologies
equipment individual radiators, heatheating, water cold water for
thermostatic  exchangers pumps  supply system recuperation
valves with high (watertaps, of heat for
efficiency flushing) DHW
factor

EMFB ESFBE mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

2
0

Application of Application of Installation of Application of Insulation of  Installation of
air recuperators FCDforthe VAC equipment variable flow  distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls
EMFB mSFB mCB mPB
Air conditioning, Ventilation and Cooling - new
3
2
0
Application of air Application of FCD Installation of VAC ~ Application of Insulation of Installation of
recuperators forthe pumps, equipment with  variable flow  distribution pipes  balancing and
fans, AHU control  high efficiency  cooling system individual
factor thermostatic
controls
EmMFB mSFB m(B =PB
Lighting - retrofit
3
2
1
0
Installation of new EE lamps  Occupancy/mation/ambient Exterior Eghting coatrdl Application of "day light"
(LEDYCFL) lighting sensors sdution in architecture
mMFB n5F3 m(B wFE
Lighting - new
B
N | “"
0 — 4 ) ;

Application of “day Bght”
sclution inarchitecture

Installation of new EE lamps  Occupancy/m ctionfambient
(LED/CFL) lighting sensors

Exterior lighting control

mMFE 578 m(B wPB



BOSNIA AN
RERZEGOWVIN

OVERVIEW

In Bosnia and Herzegovina the legislation in the field of buildings energy efficiency in inextricably linked with the
regulatory framework of Serbia, which defines the mandatory requirements to the energy efficiency of buildings
envelope in new construction and retrofit of existing buildings. Nowadays on the national level are adopted specific
requirements to the EE labelling of appliances, including implementation of LED lighting, which has a significant impact
on the presense of such lamps in the buildings and on the streets.

Bosniaand Herzegovina
Building envelope ang glazing - retrofit P T New comswacton

3 M | si8 | e | e | we [ s | 8 [
3.1Building envelope and glazing
Insulation of external walls 3 3 3 3 3 3 3 3

2 Insualtion of attic/ground floor slab 3] ] ] 3 3 3 3 3
Insulation of roof 3 3 3 B 3 3 3 3
Installation of new modern EE windows 2 2 2 2 2 2 2 2
Arrangement of new entrance/entrance doors

: 3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 1 1 1 1 1 1 1 1

0 Installation of new diesel/oil boilers

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of Installation of new electical bollers 2 2 2 2 2 ) 2 2
external walls  attic/ground floor mo.dem EE new nstalation of new coal bolrs 2 7 7 7 7 ) 7 7
slab windows entrance/entrance - - -
doors Installation of new biomass boilers 1 1 1 1 1 1 1 1
Installation of solar collector system / solar cooling systems 1 1 1 1 1 1 1 1
mMFB mSFB mCB PB Installation of heat pumps 1 1 1 1 1 1 1 1
3.2b ing source
Improvement of Centralized Heating Source
3.2.c Common measures
Insulation of pipes, equipment
Installation of balancing and individual thermostatic valves
Installation of pumps, radiators, heat exchangers with high
efficiency factor
. . Imin of FCD for the heating, water pumps
Bmldmg envelope and glazmg - hew |Occupancysmsorsiwculdwatssupplysyslem(vmertaps,

3 autoflush)
Waste water technologies for recuperation of heat for DHW
Smart meters
3.3 Air conditioning, Ventilation and Cooling

2 Application of ai recuperators
Application of FCD for the pumps, fans, AHU control
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1 1 1
Application of variable flow cooling system

1 Insulation of distribution pipes 1 1 1 1 1 1 1 1
Installation of balancing and individual thermostatic controls
3.4 Appliance

0 EE appliance

Insulation of external Insualtion of Insulation of roof  Installation of new Arrangement of new 3.5 Lighting
walls attic/ground floor modern EE windows entrance/entrance nstallation of new £ lamps (LED/CFL)
slab doors Occupancy/motion/ambient lighting sensors
EMFB WSFB WCB WPB Exterior lighting control

Application of "day light" solution in architecture
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[

0

Heating/Domestic hot water/cold water supply -

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gas-fired new diesel new electrical new coal new biomass

boilers

boilers

retrofit

boilers boilers boilers

EMFB WMSFB mCB WPB

solar collector heat pumps
system / solar

cooling

systems

Heating/Domestic hot water/cold water supply - new

1 III
(4]

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gas-fired
boilers

0

new diesel
boilers

new electrical  new coal new biomass solarcollector heat pumps

boilers boilers boilers

EMFB ESFB ® (B ®PB

system / solar
cooling
systems

Commom measures - retrofit

Insulation of Installation of Installation of Application of Occupancy

pipes,
equipment

0

balancingand  pumps,  FCDforthe sensors for
individual radiators, heating, cold water
thermostatic heat water pumps  supply
valves exchangers system
with high (water taps,
efficiency flushing)
factor

EMFB EMSFB mCB mPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy

pipes,
equipment

balancing and
individual
thermostatic
valves

pumps, FCD for the sensors for
radiators, heat heating, water cold water
exchangers pumps  supply system
with high (water taps,
efficiency flushing)
factor

EMFB ESFB mCB mPB

Waste water Smart meters
technologies
for
recuperation
of heat for
DHW

Waste water Smart meters
technologies
for
recuperation
of heat for
DHW

Air conditioning, Ventilation and Cooling - retrof

0

Application of Application of Installation of Application of Insulation of  Installation of
air recuperators  FCDforthe VAC equipment variable flow  distribution  balancing and
pumps, fans, with high  cooling system pipes

AHU contral  efficiency factor

mMFB mSFB m (B mPB

individual
thermostatic
controls

Air conditioning, Ventilation and Cooling - new

3
2
0
Application of air Application of FCD Installation of VAC ~ Application of Insulation of Installation of
recuperators forthe pumps, equipment with  variable flow  distribution pipes  balancing and
fans, AHU control  high efficiency  cooling system individual
factor thermostatic
controls
= MFB mSFB m(B mPB
Lighting - retrofit
3
{, NS —
R
0 —
Installation of new EElamps  Occupancy/motion/amblent Exterlor lighting control Application of "day light""
(LED/CFL) lighting sensors solution in architecture

mMF8 mSFB mCB P8

2

Q

Lighting - new

Installation of new EE lamps
(LED/CFL)

Occupancy/motion/amblent Exterlor lighting control
lighting sensors

EMFB mSFB m(B wPB

Application of "day ight"
solutionn architecture



RSP /R OF MACEDONIA

A

OVERVIEW

Despite the fact that the requirements to the buildings energy efficiency are still not adopted on the national level, the
modern energy saving technologies of building envelope insulation are frequently applied both in new construction and
retrofits of existing buildings. In Macedonia, as well as in the whole Balcan region, there is almost no centralized heat
supply. Therefore, energy saving measures in the field of modernization of the heat distribution pipes and proper
equipment are not applied. For the decentralized systems need are mostly used various gar-fired and electric bioler
units, as well as oven heating.

The former Yugoslav Republic of Macedonia
Building envelope ang glazing - retrofit Retrofit I New construction
3 ms | ss | c8 | ps | wme | s | 8 | e
3.1Building envelope and glazing
Insulation of external walls 2 2 2 2 2
5 Insualtion of attic/ground floor slab 2 2 2 2 2
Insulation of roof 2 2 2 2 2
Installation of new moder EE windows 2 2 2 2 2
N Arrangement of new entrance/entrance doors - 1 1 1 1
3.2 Heating/Domestic hot water/cold water supply
I I 3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 2 2 2
0 Installtion o new diese/oil boil
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of nstallation of new dectrical boflers 2

external walls  attic/ground floor modern EE new N
N Installation of new coal boilers
slab windows entrance/entrance - - -
Installation of new biomass boilers
doors
Installation of solar collector system / solar cooling systems
EMFB mSFB mCB mPB Installation of heat pumps

3.2 ting source

Improvement of Centralized Heating Source

3.2.c Common measures

Insulation of pipes, equipment
Installation of balancing and individual thermostatic valves

Installation of pumps, radiators, heat exchangers with high
efficiency factor
Application of FCD for the heating, water pumps

Building envelope and glazing - new

Occupancy sensors for cold water supply system (water taps,

3 autoflush)
|Waste water technologies for recuperation of heat for DHW

Jsmart meters
3.3 Air conditioning, Ventilation and Cooling

2 Application of air recuperators
Application of FCD for the pumps, fans, AHU control
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1 1 1
Application of variable flow cooling system
Insulation of distribution pipes 1 1 1 1 1 1 1 1
Installation of balancing and individual thermostatic controls
3.4 Appliance

0 EE appliance | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3

Insulation of external Insualtion of Insulation of roof  Installation of new Arrangement of new 3.5 Lighting
walls attic/ground floor modern EE windows entrance/entrance
slab doors
®mMFB ®mSFB m(CB mPB

i

Installation of new EE lamps (LED/CFL)

2

(Occupancy/motion/ambient ighting sensors 1
Bxteriorlighting control 1
1

[EN [N PN PN
[N (R PO PNY

Application of "day light" solution in architecture
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Heating/Domestic hot water/cold water supply -

retrofit

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gas-fired new diesel new electrical new coal new biomass solar collector heat pumps
boilers boilers boilers boilers boilers  system / solar
cooling
systems

EMFB MSFB mCB B PB

Heating/Domestic hot water/cold water supply - new

2
0

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gas-fired new diesel new electrical  new coal new biomass solar collector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

= MFB mSFB m(CB mPB

Commom measures - retrofit

0

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand pumps,  FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps  supply  recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

EMFB ESFB mCB mPB

Common measures - new

0

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand  pumps, FCDforthe  sensorsfor  technologies
equipment individual  radiators, heat heating, water cold water for
thermostatic ~ exchangers pumps  supply system recuperation
valves with high (watertaps,  of heat for
efficiency flushing) DHW
factor

EmMFB mSFB mCB mPB

o]

1

0

Air conditioning, Ventilation and Cooling - retrofit

Application of Application of Installation of Application of Insulation of  Installation of
air recuperators FCDfor the VAC equipment variable flow  distribution  balancing and

pumps, fans, ‘with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

mMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - new

Application of air Application of  Installation of ~ Application of Insulation of Installation of
recuperators FCDforthe  VAC equipment  variable flow distribution pipes balancing and

pumps, fans, with high cooling system individual
AHU control  efficiency factor thermostatic
controls

EMFB mSFB m(B mPB

Lighting - retrofit

mtIIL[I

Application of “day light"
sdution inarchitecture

Installation of new EE lamps  Occupancy/motion/ambient
(LED/CFL} lighting sensors

Exterior ighting contral

mMFE wSF3 m(B wPE

Lighting - new

Exterior lighting contrel Apphication of “day Rght™
sclution inarchitecture

Installation of new EE lamps  Occupancy/mation/ambient
(LED/CFL) lighting sensors

mMFE u5F3 m(B wPB



OVERVIEW

[N}

.

0

MONTENEGRO

Since 2015 the minimal requirements to the energy efficiency of public and residential buildings entered into force.
These legislative documents define the special requirements to the insulation of buildings envelope, as well as
installation of the modern energy saving windows etc. However, due to the prevalence of the decentralized heat power
supply systems in this country, different measures of the proper systems modernization are frequently applied.

Building envelope ang glazing - retrofit

0

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of

external walls  attic/ground floor modern EE new
slab windows entrance/entrance
doors

mMFB mSFB mCB PB

Building envelope and glazing - new

Insualtion of Installation of new Arrangement of new
attic/ground floor modern EE windows entrance/entrance
slab doors

mMFB ®mSFB m(CB ®mPB

Insulation of external
walls

Insulation of roof

Montenegro
Retrofit | New construction

M | se | c8 | ps | wm | s | 8 | pB
3 and glazing
Insulation of external walls 3 3 3 3 3 3 3 3
Insualtion of attic/ground floor slab 3 3 3 3 3 3 3 3
Insulation of roof 3 3 ] 3 3 3 3 3
Installation of new moden EE windows 3 3 3 3 3 ] 3 3
rangamentof new entrancefntrance doors 1 o | 1 1 1 Lo | ¢ 1

3.2 Heating/Domestic hot water/cold water supply

3.2.a Improvement of decentralized heating source

Installation of new gas-fired boilers

Installation of new diesel/oil boilers

Installation of new electrical boilers 2 2 2 2 2 2
Installation of new coal boilers 1 1 1 1 1 1 1 1
Installation of new biomass boilers 1 1 1 1 1 1
Installation of solar collector system / solar cooling systems 2 2 2 2 2 2 2 2
Instalaton of hat pumps : [1 [ 2 2 : [ 1 [ 2 2

3.2.b ting source

Improvement of Centralized Heating Source

3.2.c Common measures

Insulation of pipes, equipment

Installation of balancing and individual thermostatic valves

Installation of pumps, radiators, heat exchangers with high
eficiency factor

Application of FCD for the heating, water pumps

Occupancy sensors for cold water supply system (water taps,

autoflush;
Waste water technologies for recuperation of heat for DHW

[t meters

3.3 Air conditioning, Ventilation and Cooling

Installation of balancing and individual thermostatic controls

3.4 Appliance

Application of air recuperators 1 1 1 1 1 1 1 1
Application of FCD for the pumps, fans, AHU control 1 1 1 1 1 1 1 1
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1 1 1
Application of variable flow cooling system 1 1 1 1 1 1
Insulation of distribution pipes 1 1 1 1 1 1 1 1

IEEapphance

3.5 Lighting

Instalation of new EE lamps (LED/CFL)

Occupancy/motion/ambient lighting sensors

Exterior lighting control

Application of "day light" solution in architecture
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Heating/Domestic hot water/cold water supply -

retrofit

Installation of Installation of Installation of Installation of Installation of Installation of Installation of

new gas-fired new diesel new electrical new coal new biomass solar collector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

EMFB mSFB mCB ®mPB

Heating/Domestic hot water/cold water supply - new

2
0

Installation of Installation of Installation of Installation of Installation of Installation of Installation of
new gas-fired new diesel new electrical  new coal new biomass solarcollector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

mMFB mSFB m (B mPB

Commom measures - retrofit

0

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand  pumps, FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps  supply  recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

EMFB ESFB mCB ®PB

Common measures - new

o

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

s,  balancingand  pumps, FCDforthe  sensorsfor  technologies
equipment individual radiators, heat heating, water cold water for
thermostatic  exchangers pumps  supply system recuperation
valves with high (watertaps,  of heat for
efficiency flushing) DHW
factor

EMFB ESFB mCB mPB

Air conditioning, Ventilation and Cooling - retrofit

1
0 III III IIII III IIII

Application of Application of Installation of Application of Insulation of  Installation of
air recuperators FCDforthe VAC equipment variable flow  distribution  balancing and
pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

EMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - new

0

Application of air  Applicationof  Installation of ~ Application of Insulation of Installation of

recuperators FCDforthe  VAC equipment variable flow distribution pipes balancing and
pumps, fans, with high cooling system individual

AHU control  efficiency factor thermostatic
controls

EMFB ESFB m(CB mPB

Lighting - retrofit

SN

Installation of new EE lamps Exterior
(LED/CFL) lighting sensors

gcorrd plcation o "dy ght
sdution inarchitecture

mMFE wSF8 m(B wP8

Lighting - new

ZIIILIII]II]][

Installation of new EE lamps  Occupancy/mation/ambient
(LED/CFL) lighting sensors

Exterior lighting control Application of "day git”
sclution inarchitecture

mMFE w8 mCE wPE



SERE

OVERVIEW

In Serbia action of buildings energy codes extend to all types of buildings from the private sector to municipal public
ones. However, due to the lack of centralized heat power supply systems, such technologies like individual heat points
with weather control are not applied. For need of decentralized heat power supply the different types of boiler
equipment are frequently used.

Serbia
Building envelope ang glazing - retrofit P T New constacton
5 M | se | c8 | ps | wm | s | 8 | pB
3 and glazing
Insulation of exteral walls 3 3 3 3 3 3 3 3
2 Insualtion of attic/ground floor slab 3 3 3 3 3 3 3 3
Insulation of roof 3 3 3 3 3 3 ) 3
Installation of new modern EE windows 2 2 2 2 2 2 2 2
Arrangement of new entrance/entrance doors 1 1 1 1 1 1 1 1
! 3.2 Heating/Domestic hot water/cold water supply
I I I 3.2.a Improvement of decentralized heating source
Installation of new gas-fired boilers 2 2 2 2 2 2 2 2
o nstalation of new dieseoi bolers 1 1 1 1 1 1 1 1
Insulation of Insualtion of Insulation of roof Installation of new  Arrangement of Installation of new electrical bollers 5 2 2 2 2 P 2 B
external walls  attic/ground floor modern EE new nstallation of new coal bolers 2 2 2 ) 2 ) 2 2
slab windows entra n;zﬁerr;tra nee Installation of new biomass boilers 1 1 1 1 1 1 1 1
Installation of solar collector system / solar cooling systems 1 1 1 1 1 1 1 1
mMFE mSFB mCB = PB nstalton of heat pumps 1 1 1 1 1 1 1 1
3.2b ing source

Improvement of Centralized Heating Source

3.2.c Common measures

Insulation of pipes, equipment
Installation of balancing and individual thermostatic valves
Installation of pumps, radiators, heat exchangers with high

eficiency factor
Application of FCD for the heating, water pumps

Building envelope and glazing - new

Occupancy sensors for cold water supply system (water taps,

3 autoflush;
|Wme water technologies for recuperation of heat for DHW
[t meters

3.3 Air conditioning, Ventilation and Cooling

2 Application of air recuperators 1 1 1 1 1 1
Application of FCD for the pumps, fans, AHU control 1 1 1 1 1 1
Installation of VAC equipment with high efficiency factor 1 1 1 1 1 1
Application of variable flow cooling system

1 Insulation of distribution pipes 1 1 1 1 1 1
Installation of balancing and individual thermostatic controls
3.4 Appliance

, [ S [ [ [ [ 11

Insulation of external Insualtion of Insulation of roof  Installation of new Arrangement of new 3.5 Lighting
walls attic/ground floor modern EE windows entrance/entrance Installation of new EE lamps (LED/CFL) 2 2
slab doors

Occupancy/motion/ambient lighting sensors
mMFB ®mSFB m (B PB Exterior lighting control

[EN) 5N N PNY

[EN) [N N PNY
[N [N N PN

[ 5N N PN
[N [ PN PNY
[N [ PN PNY

Application of "day light" solution in architecture
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Heating/Domestic hot water/cold water supply -
retrofit

Installation of Installation of Installation of Installation of Installation of Installation of Installation of
new gas-fired new diesel new electrical new coal new biomass solar collector heat pumps

boilers boilers boilers boilers boilers system [ solar
cooling
systems

EMFB ESFB mCB mPB

Heating/Domestic hot water/cold water supply - new

Installation of Installation of Installation of Installation of Installation of Installation of Installation of
new gas-fired new diesel new electrical  new coal new biomass solarcollector heat pumps
boilers boilers boilers boilers boilers system / solar
cooling
systems

mMFB mSFB m (B mPB

Commom measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand pumps,  FCDforthe sensorsfor technologies
equipment individual radiators, heating, cold water for
thermostatic heat water pumps  supply  recuperation
valves exchangers system of heat for
with high (water taps, DHW
efficiency flushing)
factor

EMFB ESFB mCB mPB

Common measures - new

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters

pipes,  balancingand  pumps, FCDforthe  sensorsfor technologies
equipment individual radiators, heat heating, water cold water for
thermostatic ~ exchangers pumps  supply system recuperation
valves with high (watertaps, of heat for
efficiency flushing) DHW
factor

mMFB WMSFB mCB mPB

0

1

0

Air conditioning, Ventilation and Cooling - retrofit

Application of Application of Installation of Application of Insulation of Installation of
air recuperators FCDforthe VAC equipment variable flow  distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic

controls

EMFB mSFB mCB mPB
Air conditioning, Ventilation and Cooling - new

Application of air  Applicationof  Installation of ~ Application of Insulation of Installation of
recuperators FCDforthe  VAC equipment variable flow distribution pipes balancing and

pumps, fans, with high cooling system individual
AHU control  efficiency factor thermostatic

controls

EMFB ESFB m(B mPB

Lighting - retrofit

Installation of new EE lamps  Oceupancy/mationfambient Exterior lighting contral Application of "day light"
(LED/CFL) lighting sensors sdution inarchitecture

mMFE wSF8 w(B wPE

Lighting - new

Installation of newEE lamps  Oceupancy/mation/ambient

LR LRE

solution inarchitecture

Exterior lighting contrel
(LEDYCFL) lighting sensors

mMFB w5F8 m(B wPB



SUBREGION [F

Turkey



TURIKEY

OVERVIEW

In Turkey on the governmental level operate were adopted the building energy codes, which oblige the developers to
implement different energy saving technologies within the new construction and retrofit both of multi-apartment
residential and municipal buildings. The range of TSN standards are harmonized with some of the EU buildings energy
codes. A special attention is paid to the implementation and promotion of energy efficiency labelling of the household
appliances.

Turkey
Retrofit I New construction
me | s8 | e [ ee | wme [ s [ 8 | e
a1 . - 3.1Building envelope and glazing
BUIIdIng envelope and glaZIng - retrofit Insulation of external walls B] 1 3] 3] ] 1 3] 3
3 Insualtion of attic/ground floor slab 3 1 3 3 3 1 3 3
Insulation of roof 3 1 3 3 3 1 3 3
Installation of new modern EE windows 3 2 ] 3 3 2 3 3
2 Arrangement of new entrance/entrance doors 1 2 1 1 2 1
3.2 Heating/Domestic hot water/cold water supply
3.2.a Improvement of decentralized heating source
1 Installation of new gas-fired boilers 2 2 2 2 2 2 2 2
Installation of new diesel/oil boilers 1 1 1 1 1 1 1 1
Installation of new electrical boilers 2 2 2 2 2 2 2 2
Installation of new coal boilers 1 1 1 1 1 1 1 1
0 Instaltionofnew biomass ks 1 1 1 1 1 1 1 1
Insulation of Insualtion of Insulation of roof Installation of new Arrangement of
external walls attic/ground floor modern EE new Installation of solar collector system / solar cooling systems. 2 2 2 2 2 2 2 2
slab windows entrance/entrance nstalation of heat pumps
doors 3.2.b Improvement of centralized heating source
m MFB mSFB mCB PB -
Improvement of Centralized Heating Source 3 3 3
3.2.c Common measures
Insulation of pipes, equipment 1 1 1
Installation of balancing and individual thermostatic valves 3 3 3
Installation of pumps, radiators, heat exchangers with high
efficiency factor

Application of FCD for the heating, water pumps
Occupancy sensors for cold water supply system (water
taps, autoflush)

Building envelope and glazing - new

Waste water technologies for recuperation of heat for DHW|

3
Smart meters
3.3 Air conditioning, Ventilation and Cooling
2 Application of air recuperators 2 1 2 2 2 1 2 2
Application of FCD for the pumps, fans, AHU control
Installation of VAC equipment with high efficiency factor 2 1 2 2 2 1 2 2
Application of variable flow cooling system 3 1 3 3 3 1 3 3
1 Insulation of distribution pipes 3 1 3 3 3 1 3 3
Installation of balancing and individual thermostatic
Jcontrols 3 2 3] 3] 3 2 3 3
0 3.4 Appliance

Insulation of Insualtion of Insulation of roof Installation of new Arrangement of EEappliance | B] | 3 | 3 | 3 | 3 | 3 | 3 | 3
external walls  attic/ground floor modern EE new 3.5 Lighting
slab windows  entrance/entrance Installation of new E€ lamps (LED/CFL) 2 2 2 3 2 2 2 3
doors Occupancy/mation/ambintIghtingsensors 1 i 1 1 1 1 1 1
Exterior lighting control 1 1 1 1 1 1 1 1
m MFB EmSFB mCB PB
nopliction of"day lght" soltion n architecure 1 o | 1 1 1 o |1 1
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Heating/Domestic hot water/cold water supply -

retrofit

Installation

Installation Installation Installation Installation Installation Installation
of new gas- of new diesel of new of new coal of new of solar of heat
fired boilers  boilers

electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

EMFB ESFB mCB mPB

Heating/Domestic hot water/cold water supply -

new

2
(4]

Installation Installation Installation Installation Installation Installation Installation
of new gas- of new of new of new coal of new of solar of heat
fired boilers diesel boilers  electrical boilers biomass collector pumps
boilers boilers system /
solar cooling
systems

pipes,
equipment

mMFB ®mSFB m(CB mPB

Common measures - retrofit

Insulation of Installation of Installation of Application of Occupancy Waste water Smart meters
balancing and  pumps, FCDforthe sensors for technologies

individual

thermostatic

valves

radiators, heating, cold water for
heat water pumps supply system recuperation
exchangers (water taps, of heat for
with high flushing) DHW
efficiency
factor

mMFB WMSFB mCB mPB

Common measures - new

Insulation of
pipes,
equipment

Installation Installation Application Occupancy Waste water Smart meters

of balancing of pumps, of FCD for  sensors for technologies
and radiators, the heating, cold water for

individual heat water pumps supply recuperation

thermostatic exchangers system of heat for
valves with high (water taps, DHW
efficiency flushing)
factor

mMFB mSFB mCB mPB

Air conditioning, Ventilation and Coocling - retrofit
3

0 IIII IIII ‘I“ ‘Il‘ ‘I“

Application of Application of Installation of Application of Insulation of  Installation of

(S}

[

air FCDforthe VAC equipment variable flow  distribution  balancing and
recuperators  pumps, fans, with high  cooling system pipes individual
AHU control efficiency thermostatic
factor controls

EMFB mSFB mCB mPB

Air conditioning, Ventilation and Cooling - new
3

2
0

Application of Application of Installation of Application of  Insulation of  Installation of
air recuperators FCDforthe  VAC equipment variable flow distribution  balancing and

pumps, fans, with high cooling system pipes individual
AHU control  efficiency factor thermostatic
controls

EMFB MSFB MCB MPB

Lighting - retrofit
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0 S
Instaiation of new EE lamps ion/! Exterior fghting i of "day light"
(LED/CFL) lighting sensors salution in architecture
mMFB mSFR (B #P8
Lighting - new
3

L —

Installation of new EE lamps  Oceupancy/moation /ambient Exterior lghting contral Application of "day light"
(LED/CFL) lighting sensors sdlution inarchitecture

mMFE mSFE n(B #P8




