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CONCLUSION

Based on the results of thermal conductivity properties tests of the multistore
building No. 234, Block 3, at the Red Army prospectus in the town of Sergiyev
Posad, Moscow district.
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1. Input data of multistore building

Facility — multistore building No. 234, Block 3, Red Army prospectus, town
Sergiyev Posad, District of Moscow.
Number of floors — 14, a technical basement, attic. floor, number of entrances: 3.

Plinth. Ceramic tile finish material. The area of the plinth is 280m2.

Exterior walls. The masonry wall material made of expanded concrete with thickness
of 320mm. The surface area of the wall above the ground zero level is 6620 m2. The
surface area of glassed loggias in the amount of 1112m2 (80% of all loggias) has
been excluded from the total surface area of the wall. The surface area of glassed
balconies of 416 m2 (80% of all balconies). The surface area of light windows is
1312 m2.

The total length of the intrapanel fillets is 3555 I.m.

The area of outer window slopes is 152m2.

16 January 2013

CONCLUSION




ALLNT A

TEnmnoy

PN

2. Data of testing of thermal conductivity characteristics before work
execution.

The reason for this testing were numerous complaints and reports by the tenants
about low air temperatures in the apartments and condensation of moisture on
exterior walls in the apartments during the heating season.

Thermal imaging camera snapshot on 5 of March, 2013. The outside
temperature was -20°C.
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Based upon the results of thermal imaging camera snapshot (Annex 1),
calculations have been made, which determine the real thermal resistance of the
building fence structure (envelope).
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The calculation is based on the average outside wall surface temperature. The average
outside wall surface temperature was -10,7°C.

The design heat transfer thermal resistance of the outer fencing of the tested building —
1,51 m2°C / W.

The actual heat transfer thermal resistance of the outer fencing of the tested building is -
maximum 0,90 m2°C / W.

The required design heat transfer thermal resistance of the outer fencing of the tested
building according to sanitary standards is -1,38 m2°C / W.

The required heat transfer thermal resistance of the outer fencing (envelope) of the
tested building according to energy saving standards phase-1 is -1,83 m2°C / W.

The tested multistore building is not aligned to the sanitary standards. It is
necessary to increase insulation of all outer fencings (envelopes) of the building.

3. Description of the executed works

In the period from August to September 2013, thermal insulation was applied to the
outer fencing (envelope) of the building. The insulation material used was the ultra-thin
thermal insulation coating TEMP-COAT-101. The manufacturer - TEMP-COAT®
Brand Products, LLC, USA. The supplier and contractor of works - ZAO
"Teploenergo".

The thickness of the insulation layer and insulated surface are presented in the table No.1.

Table 1
Facility Area, m?2 Insulation thickness, mm.
Insulated building facade 6620 1,0
Window slopes 152 1,2
Plinth 280 0,5

TEMP-COAT® thermal insulation coatings also have anti-corrosion, waterproofing and
sound insulation properties. The total thermal resistance of the 1.0 mm coating layer is 1.0
m2°C / W. The amount of working man-hours spent on coating application is proportional
to the amount of working man-hours necessary for painting. The materials could be
applied with a spray gun, brush or roller. The thermal insulation working life during
normal operation is at least 20 YEARS. The coating is waterproof, so it is easy to clean
when smudged. The coating has low vapor permeability resistance.

TEMP-COAT® is a liquid, latex, ceramic form of insulation. Differs from other types of
insulation that retain only the conductive (transmissible) and convective heat flow. The
product consists of billions of ceramic spheres. The charged gas in the spheres creates a
barrier to cold and heat. Processes which take place in the coating, are known as the
emissive and reflective ability of the spherical surfaces, as well as low thermal
conductivity of the mixtures from the vacuum spheres.
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The complete technical information on the coating is presented in Technical requirements
TU-5768-001-62595647-2009.
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4. Data of testing of insulation thermal conductivity characteristics after
work execution.

Schematic diagram of temperature measurement points:
1. Outside air temperature

* / building
/ *‘ Measurement point
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Temperature measurements were performed at distance of 2 meters from the
surface of the building wall and at a height of 2 meters from the ground level.

2. The temperature of the inner surface of the outer building fencing (envelope).

| Window

* /*/
)¢ Yo —— | Measurement
point
3. The temperature of the window slope inner surface.
I 1 Measurement
point

\.\

[ Window

4. Air temperature in the room. Relative air humidity in the room.

[ Window

X Measurement
point

The air measurements were performed on a distance of 2m from the outer room
wall surface and at a height of 2m from the floor level.
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Temperature and humidity measurements in apartments on 29 January 2014. Air
temperature was -23°C.

Apartment 353, 6 floor.

Kitchen, plastic window.

Point 5
Point1 | Point2 Point 3 Point 4 Upleft | Point 6
Middle of Up Down Up right Down slope right
Measurement the room left left right slope
Humidity
(%) 26 26,1 26 27 27,4 26,9 26,8
Temperature
(Q) 21 20,8 20,9 20,4 19,9 19 19,2
Sleeping room , plastic window
Point 5
Point 1 Point 2 Point 3 Point 4 Upleft | Point 6
Middle of Up left Down Up right Down slope | right
Measurement | the room left right slope
Humidity
(%) 26,2 25,6 25,5 22,5 26 26 26,3
Temperature
(Q) 22,7 22,1 21,8 22 19,4 21 21,3
Dining room, plastic window
Point 5
Point 1 Point 2 Point 3 Point 4 Upleft | Point 6
Middle of Up left Down Up right Down slope right
Measurement | the room left right* slope
Humidity
(%) 25,7 25,8 27,9 27 25,8 26,3 26
Temperature
(C) 22,5 20,9 20,5 22,8 23,7 22,5 22,9
Apartment 301, 7t floor.
Kitchen, wooden window
Point 5
Point1 | Point2 Point3 | Point4 | Upleft | Point 6
Middle of Up left Down Up right Down slope right
Measurement | the room left right* slope
Humidity**
(%) 16,1 16,1 16,1 16,1 16,1 16,1 16,1
Temperature
(Q) 21 19,1 18,6 18,7 18,5 18 18,1

CONCLUSION m




Bedroom, wooden window

Point 5
Point1 | Point2 | Point3 | Point4 | Upleft | Point 6
Middle of Up Down Up Down slope | right
Measurement| the room left left right right slope
Humidity
(%) 19,4 19,4 19,4 19,4 19,4 19,4 19,4
Temperature
(Q) 22,2 20 19 19 18,5 18,2 18,2
Apartment 280, 2nd floor.
Kitchen, plastic window
Point 5
Point1 | Point2 | Point3 | Point4 | Upleft | Point 6
Middle of Up Down Up Down slope | right
Measurement| theroom left left right right slope
Humidity
(%) 33,9 33,9 33,9 33,9 33,9 33,9 33,9
Temperature
(@] 22 21,2 18,6 20,2 20,5 19,6 19,3
Bedroom, plastic window
Point 5
Point1 | Point2 | Point3 | Point4 | Upleft | point 6
Middle of Up Down Up Down slope | right
Measurement| theroom left left right right slope
Humidity
(%) 24,2 24,2 24,2 24,2 24,2 24,2 24,2
Temperature
(C) 22,7 22,3 21,3 22,9 22,7 22,2 22,8
Dining room, plastic window
Point 5
Point1 | Point2 | Point3 | Point4 | Upleft | Point 6
Middle of Up Down Up Down slope | right
Measurement| theroom left left right right slope
Humidity
(%) 25,2 25,2 25,2 25,2 25,2 25,2 25,2
Temperature
(Q 22,2 21,8 21,8 21,2 204 20,9 20,7
CONCLUSION
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Working room, plastic window

Point 5
Point1 | Point2 | Point3 | Point4 | Upleft | point 6
Middleof | Up Down Up Down slope | right
Measurement| theroom left left right right slope
Humidity
(%) 28,9 28,9 28,9 28,9 28,9 28,9 28,9
Temperature
(@] 21,9 23,2 21,6 20,8 19 21,8 21,8
Note:

* The high wall surface temperature more than the room temperature is result of
the presence of the heating radiator near to the measuring point. These values are
not taken into account during calculations.

**Apartment No. 301. The humidity in the apartment is below the average value of
the measurements in the other apartments. This is due to the non-hermetic
installation of wooden windows. The natural ventilation increases due to the supply
of outside air through the non-hermetic windows. As a result, there is an increased
cooling of the outer wall of the room.

Thermal imaging camera snapshot on 22th January 2014. The outside
temperature was -20°C.

22/01/2014

220172014,
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Based upon the results of thermal imaging camera snapshot (Annex 2), calculations
were made, that determine the actual thermal resistance of the outer fencing of the
building. The calculation is based on the average temperature of the outside wall
surface.

The outside average surface temperature of the outer wall -17°C was accepted.

The design heat transfer thermal resistance of the outer fencing of the tested building
now is 1,51 + 1,0 = 2,51 m2°C / W. (the value was taken according to the designed
calculation).

The actual heat transfer thermal resistance of the tested building outer fencing - over
2,51 m2°C [ W.

The required heat transfer thermal resistance of the tested building outer fencing
according to sanitary standards is — 1,38 m2°C / W.

The required heat transfer thermal resistance of the tested building outer fencing
according to energy saving standards for the first phase is -1,83 m2°C / W.

5. Comparative data of testing of thermal characteristics

Before thermal insulation (5.03. 2013) After thermal insulation (24.01.2014)
Outside air temperature -20°C. Outside air temperature -20°C.

|
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After thermal insulation(24 January
2014). Outside air temperature -20°C.

Before thermal insulation (5 March
2013). Outside air temperature -20°C.
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After thermal insulation (5 March After thermal insulation (24 January
2013). Outside air temperature -20°C. ~ 2014). Outside air temperature -20°C.

05/03/201'3

2401 J2004)

05/03/2013

24/01/2014
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Before thermal insulation (5 March After thermal insulation (24 January
2013). Outer air temperature -20°C 2014). Outer air temperature -20°C.
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Before thermal insulation (5 March After thermal insulation (24 January
2013). Outside air temperature -20°C 2014). Outside air temperature -20°C.

- % ‘ 2

05/03/2013 14:17:27 VioIl24/01 /2014 o g‘l‘.;‘*.-
Plan of thermal imaging camera snapshot
Before thermal insulation (5 March 2013)
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After thermal insulation (24 January 2014)

toto 88 toto 85 toto 78 toto 69
thoto 67
thoto 94
thoto 68
toto 82 toto 83 toto 84
toto 66  ¢oto 61
tdoto 91 doto 93

CONCLUSION



AAAAAA

6. Conclusions

Before execution of thermal insulation works on the building:

The design heat transfer thermal resistance of the outer fencing of the tested building
—1,51 m2°C/W.

The actual thermal resistance of the outer fencing heat transfer of the tested building
IS - maximum 0,90 m2°C / W.

The required heat transfer thermal resistance of the outer fencing according to
sanitary standards is -1,38 m2°C / W.

The actual air temperature in the room is +18 °C.

The inner surface temperature on the outer fencing is +13°C.

Numerous complaints and reports by the tenants about low air temperatures
in the apartments and inner condensation of moisture on exterior walls in the
apartments during the heating season.

After completion of the thermal insulation works:

The required design heat transfer thermal resistance of the outer fencing of the
tested building according to energy saving standards for phase-1 (for multistore
buildings after reconstruction) is -1,83 m2°C / W.

The insulation material used was the thermal insulation coating TEMP COAT-101.
The manufacturer - TEMP-COAT® Brand Products, LLC, USA. The supplier and
contractor of works - ZAO "Termoenergo". The thickness of the insulation layer
is 1,0mm. Additional thermal resistance — 1,0m2°C / W.

The design heat transfer thermal resistance of the outer fencing of the tested
building, taking into account the actual thermal resistance, is 0.90 + 1.0 =1.90
m2°C / W.

The actual heat transfer thermal resistance of the tested building outer fencing— is
higher than 1.90 m2°C / W.

According to the results of thermal conductivity properties tests of
the multistore building No. 234, Block 3, at the Red Army
prospectus in the town of Sergiyev Posad, Moscow district, the
building meets sanitary and energy-saving standards for residential
buildings after reconstruction.
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