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MODERN SOCIETY EXPECTANCE
OFFICE //RESIDENCE

HOT & SCORCHING HUMAN COLD & CHILLING
SUMMER 45°C COMFORT WINTER 0-4°C

-




ENVIRONMENT HEAT IMPACT ON
BUILDING

7z

A High ambient affects
roof continuously with
heat ingress

CLIMATE ZONE MAP OF INDIA

PANL

A High ambient heats up
at least 2 walls facing
afternoon sun

& 5 | A Low ambient conditions
’ always affects walls
with cold ingress

Composite
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| LOWER "WTEMPERATURED®G

Schematic illustrations of Heat Flow
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Heat Load Components:

Composite Climate (New Delhi)

| Summer Heat Flow (May)

Weather Conditions

Roof: 31% Temperature Min.: 18.7C,Max.: 42.6C,
‘ Avg.: ~32C
Wall: 32% Relative Min.: 13%, Max.: 978&g.:
m) Humidity  ~50%

Windows: Net heatflow per unit area

31%
—> Roof (15 rf) 24.6 KWh/n?
Wall (47.6 nd) 8.1 KWh/m
Infiltration: 6% Window (8.4 n) 43.3kWh/n?

Infiltration (based on 5.0 kWh/m2
*Direct heat gain from windows not accounted floor area 15 n’-) m



WHAT THERMAL INSULATION CAN D¢

4 4 4 Pa 7z PaN
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* Maintains at least 89 degrees temp. difference

* Maintains controlled temp. for longer periods

* Human comfort & —

* High Quality of Lifet




Role of Thermal Insulation

The Science : \

1. Heat always flows from high to low temperature

2. Insulation materials do not transfer heat well: thus
reduce the heat transfer.

522,
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% Thermal
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Role of Thermal Insulation

Thermal Resistance =
RT(Roof): R1+ R2+ R3+ R4+ I:%s-ext) + I:%s-int)
Rrwany™R Rt Rsexty T Rsint)

Exterior o Virtual air film (ext.)

«——— Finishing layer
e e e e e ;
e e el e Protective layer

e T R T SO e A S I A e A A

= |Insulation layer

Concrete slab

-

- Virtual air film (int.)

Interior

Thermal resistances of layers of different building materials in roof



Impact of Insulation:
Composite Climate (New Delhi)

Summer: Heat in-flow (May)

ECBC compliant roof & wall

Business-as-usual construction

Roof U-value: 4.2 W/m2.K Roof U-value: 0.261 W/m?.K
Wall U-value: 2.1 W/m2.K Wall U-value: 0.44 W/m?2.K
Roof: 24.6 kWh/m?2 Roof: 2.1 kWh/m?

Wall: 2.3
kWh/m?2

=

Wall: 8.1
kWh/m?2

Reduction in heat in-flow through roof D 90%

Reduction in heat in-flow through walls D 70%
Source: BEEP analysis



Impact of Roof & Wall Insulation

Wl
Wl

50.00

45.00

40.00

35.00

30.00

25.00 -

20.00

Typical summer day in Composite climate (Delhi)
With a 50mm Envelop insulation.

Maximum Temperature Difference is 1388 @ 14:hrs

= External
= Jninsulated

Insulated




WHAT THERMAL INSULATION CAN DO

TYPICAL HOT SUMMER ROOF SITUATION

DAYTIME AMBIENT | WORKING INSULATED
TEMP. FLOOR ROOF
(DEG.C) TEMP. WORKING
(DEG.C) FLOOR TEMP.
(DEG.C)

10 AM i 12PM 39 35 30
12PM -2PM 41 37 32
2PM-4PM 41 37 32
APM-6PM 40 36 31

Normal building with 150mm RCC, Water Proofed, Brick Wall

11




WHAT THERMAL INSULATION CAN DO

L In atropical country with high ambient conditions
roof is mostly heated up so roof insulation is
prevalent.

L In a cold country wall is critical as cold remains
at ground level, so wall insulation plays major roll
In cold ingress.

1 Roof & wall insulation creates a major impact on
iIndoor temperature and comfort in a building

12



IMPACT OF ROOF INSULATION

Temperature (°C)
= [ ] L L =y ~ L
(9] o L o (9] o (9] o

=
o

A Up to 6-7°C cooler than ambient

A Up to 4-5°C cooler than RCC

==+—40 mm PUF insulation with metal cladding

=#=150 mm RCC slab

=== Ambient Temp.

7

12:00 AM

3:00 AM

6:00 AM

9:00 AM

Time

12:00 PM

3:00 PM

6:00 PM

9:00 PM

12:00 AM



HEAT INGRESS CALCULATION

Design Conditions

Ambient Temperature 40°C
QOutside Surface Temperature 42°C
Indoor Temperature 35°C
Component Area 10 m2
Thermal Conductivity of Fibrous / Rockwool 0.035 W/mK
Thermal Conductivity of Rigid / PUF 0.023 W/mK
1 Metal Sheet - 0.5mm 7.27
2 Metal Sheet - 0.5mm + Fibrous / Rockwool 50mm 1.174 84%

3 Metal Sheet - 0.5mm + Rigid / PUF 50mm 0.816 89%



HEAT INGRESS CALCULATION-

RCC - 150 mm 5.532
2 RCC - 150mm + Fibrous / Rockwool 50mm 1.117 80%
3 RCC - 150mm + Rigid/ PUF 50mm 0.7888 86%
1.73 W/mK

Note: Thermal Conductivity of RCC

1 Brick - 150mm 4.343 -

2 Brick - 150mm + Fibrous / Rockwool 50mm 1.058 76%

3  Brick - 150mm + Rigid / PUF 50mm 0.759 82%
0.808 W/mK

Note: Thermal Conductivity of Brick
10
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Insulation Benefits

Industry & Society require Low-emission Buildings, Energy-
Efficient Architecture & Sustainable solutions

AStop heat / cold ingress from AEffective insulation lowers AHuman Comfort i
outside heating or cooling bills, improves the efficiency of
ASaves on fossil fuel thus no longer being occupier/user.
AReduces emission of GHG. affected by rising energy AProvides fungus-free and
ALower energy losses; avoid costs microbe-free healthier
the danger of oversized AMaintains controlled temp. environ, due to absence
heating or cooling systems for longer periods. of cold walls

that works hard to
compensate for the heat or
cold losses through the
building envelope.




Various-ApplicationcMethods

20LT6718

External Wall Insulation with
Fibrous / Rockwool slabs

Rigid / PU External Roof & Wall Spray
Insulation

18



Various-ApplicationcMethods

Rigid Roof Insulation with

water proofing membrane

19




THERMAL INSULATION'FOR
BUILDINGS

ROOF UNDERDECK INSUALTION

Fibrous / Rockwool Insulation

Rigid / PIR Insulation



THERMAL INSULATION'FOR
BUILDINGS

ROOF OVERDECK INSULATION

5
:

.......
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FIXING OF PRE- FORMED RIGID /
POLYURETHANE SLABS OVER RCC

21



THERMAL INSULATION'FOR
BUILDINGS

ROOF

OVERDECK INSULATION WITH SPRAYED SYSTEM OVER RCC

SPRAYED / RIGID PUF 42+2 KG/M3

22



THERMAL INSULATION'FOR'
BUILDINGS™

ROOF

OVERDECK INSULATION WITH SPRAYED SYSTEM OVER RCC

HOMOGENOUS JOINTLES SURACE

23



THERMAL INSULATION'FOR
BUILDINGS

EXTERNAL WALL INSULATION




THERMAL INSULATION'FOR
BUILDINGS

INTERNAL WALL INSULATION

WITH RIGID / RW INSULATION BOARDS




THERMAL INSULATION'FOR
BUILDINGS

WALL INSULATION BEHIND STONE /
ALUMINIUM COMPOSITE PANEL

Adhesive

Rockwool Insulation Carianit
Framework ‘

Cement
Plaster

Stone /
Aluminium
Composite

2011706718



THERMAL INSULATION'FOR
BUILDINGS

OUTSIDE WALL INSULATION WITH' ROCKWOOLBOARDS
AND FINISHED WITH DECORATIVE/PANELS

DECORATIVE PANEL ABSORBS HEAT & CONDUCTED
INSIDE" - RW STOPS HEAT PASSAGE

27



THERMAL INSULATION'FOR
BUILDINGS

EXTERIOR WALL INSUALTION

PUF Insulation Reinforced
Exterior
Adhesive Cement | Plaster

Brick Wall A=

Final

Cement

Plaster Finish

LATEST CONCEPT
LARGELY PRACTISED IN CHINA




THERMAL INSULATION'FOR
BUILDINGS

WALL INSULATION'WITH PUF / PIR'SLABS




THERMAL INSULATION'FOR
BUILDINGS

CAVITY WALL INSULATION WITH PUF CAST-IN-SITU

30



THERMAL INSULATION'FOR

BUILDINGS

PUF SPRAY INSULATION WITH STONE CLADDING

31



Is

THERMAL INSULATION'FOR =
BUILDINGS

Type of Insulation Application preferably for
Commercial Buildings, Central AC

U Roof Overdeck Insulation and Exterior Wall
Insulation

Type of Insulation Applictaion for Residential
House
U Individual rooms with Window AC

u Roof Underdeck & Interior Wall Insulation for
Instant cooling effect

32



THERMAL INSULATION FOR
BUILDINGS

Roof with Over-deck Insulation

Water proofing Protective
and finishing layer Exterior layer
St S

RCC
slab

Interior Interior
finishing

Roof with Under-deck Insulation

Water proofing and I
finishing layer Exterior

e

RCC
slab

‘\

P“I’teC“"e Interior Interior
it sl finishing

Insulation
layer

Insulation
layer




i THERMAL INSULATION FOR CENTRALLY " —%
AIR -CONDITIONED BUILDINGS =

Solar Heat Incidence Homogenous Exterior
@ @ @ jointless Roof
Insulation
v
< Cool RCC
g g g g g <€ Exterior
f Wall Insulatior
i Cool
cooL ﬂ | Brick Wall
‘ e MOSPHER | =
Heat ﬂ Heat

N

RCC Roof & Brick wall acts as Cold Storage,
emits out cold, Energy Savings



Is

THERMAL INSULATIONIFOR =
INDIVIDUAL CHAMBERS IN'BUILDINGS -5

Solar Heat Incidence

@ ﬂ ﬂ Hot RCC, more
than ambient

\4

=== |Nnternal Insulation

g g g g g = slabs on roof

nternal Insulation
i~ I:> COOL <:I 2 - onlwall :

~  ATMOSPHERE A

Hot Brick Wall,
i more than

ﬁ q ambient

Instant Cooling Effect




Is

THERMAL INSULATION'FOR =
BUILDINGS

EXTERNAL INSULATION FOR CENTRALLY AIR

CONDITIONED BUILDINGS

When Heat Stopped at source

Wl

ol

—

TR TR TR | TR

RCC & Brick wall not heated up / exposed to
environment

Central AC will cool down the roof & wall through
absorption

After some time Roof & Wall will act as cold
storage

Cold will be radiated back inside

More effective AC

Energy conservation, Electricity saving
Life of RCC & Brick wall increases



Is

THERMAL INSULATION'FOR =
BUILDINGS

INTERNAL INSULATION OF RESIDENTIAL HOUSES

Tl

RCC & Brick wall heated up and during winter
wall is cooled down

Insulation stops spread of conducted heat & cold

Individual chambers / rooms get cooled down
faster

Window AC system will have cooling effect faster
as the cool air will not come in contact with the
solid brick / RCC roof.

Insulation reverts back and circulates the air

37



Is

THERMAL INSULATION'FOR
BUILDINGS

FLOOR INSUALTION

Rockwool Board Insulation

38



