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A Average Annual Temperature Range°Q035°C
A Average summer temperature 35 Maximum temperatures reach 4%.
A Minimum temperatures in winter between 2G- 15°C

A Summer daytime relative humidity between 20 to 60%
A Highest humidity in July and August (Monsoon). Daytime humidity betwe
60 to 80%

A Average annual wind speed@3 m/s
A Highest wind speeds in Malun, reaching 10 m/s. Wind direction W and S
A Monsoon winds from SW and winter winds from NE

A Avg. Annual daily global radiation: 5.8 kWh?%/rday
A Annual global radiation: 2100 kWhh?: Diffused radiation760 kWh /m?
A High number of sunshine hours: approximately 3100 hours

A Avg. rainy days in a year: 35
A Average annual rainfall: 750 mm
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Passive Design Strategies
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1 BUILDING MASSING AND ORIENTATION
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Building massing and orientation BEER
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A Massing is the overall shape and size of the building

A Orientation is the direction the building faces

E

Good building massing and orientation helps minimise external
energy loads and harness solar and wind energy for human comfort
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Sun exposure In different directions 'BEEP
e Summer
) ~ st
North facade /7 - \21 e
receives very 1

little direct Horizontal surface
radiation. Only receives the greatest Winter

in summer intensity 215t Dec

mornings and .y
evenings \;\ ~ ] E

7~

South facade is
highly exposed in

East and West facades
receive high amount of
radiation both in
summer and winter

winter, but less in
summetr.
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Remove / Reduce Internal Gains BEER

Daylight

Ventilation
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Significance of building envelope BEER
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The building envelope is the boundary between the conditioned

interior of a building and the outdoors.

| ] B | |
Ao 112 =}
15 e il

L L L
The building envelope is first a protection and shelter.

It should meet this need of the occupants while reducing energy
consumption.
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Heat transfer through Roof and Walls BEED
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Solar radiation

Radiation reflected
Convection

'

Surface heats up &

Radiation absorbed

Heat conducted

Insulate to reduce heat transfer
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When Hotter Outside When Colder Outside

© Claude-A. Roulet, Apples, 2015
Indo-Swiss Building Energy Efficiency Project




Thermal insulation SEEP
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A A material that restricts the transfer of heat

A In buildings, material that restricts the heat
transfer better than structure materials



Different Insulation Materials

Vermiculite Glass foam insulation

Mineral fibre insulation

Expanded Polystyrene (EPS) Extruded Polystyrene (XPS)

Polyurethane Foam (PUF) Autoclaved Aerated Concrete
(AAC)




How does a Material Insulat@ SEER

IIIIIIIIIIIIII
EEEEEEEEEEEEEEEEE

A Reduce the density of matter
to reduce conduction

A Using opague or even reflecting
materials to reduce radiation

B =@ AKeep the product dry to avoid
. ‘ evaporation -condensation

A Lock or suppress any fluid to
avoid convection




Locked Air: Main thermal insulation material in ||\
Buildings
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A Air is a poor thermal
conductor

A Air is locked in foam
bubbles or between
fibres , preventing
convection

A Bubbles walls and fibres
are themselves opaque
to thermal radiation


http://www.sciencephoto.com/image/99545/large/C0035319-_Cork_Wood,_SEM_-SPL.jpg
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Insulation Application ||\
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Thermal Conductivity
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Property denoting a materi al 0s
an intrinsic material property and is temperature dependent

I nh

g=-1—

Amount of heat transferred in
1 second through
1 m? of an homogeneous layer

1 metre thick, under atemperature
difference of

1 degree.

Smaller the thermal conductivity of a material, better is
the thermal insulation provided by it.
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Resi stance of a | ayer of mat er i al
R=- Rr = RitRTRARHR AR
A Higher R value, better :
insulation 0.13 m2K/W 0.04 m2K/W

A More material thickness,
higher R value

A Lower thermal conductivity,
higher R value

Indo-Swiss Building Energy Efficiency Project
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24-n. use bulldings,
hospitals, hotels, call
centers, etc.

| Day-time use bulldings

& other building types

Max Uvalue Min. Rvalue

Max Uvalue Min. Rvalue

Moderate
Cold

0.409
0.261

2.1
3.5

c
8_ = of insulation of insulation
% é alone alone
>
S S |climate Zone WIm2K)  m2KW | WIm2K) — m2K/W
Composite 0.261 3.5 0.409 2.1
Hot & Dry 0.261 3.5 0.409 2.1
(7))
DE’E Warm & Humid 0.261 3.5 0.409 2.1

0.409
0.409

2.1
2.1
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Composite

Hot & Dry
Warm & Humid
Moderate

Cold

0.440
0.440
0.440
0.440
0.369

2.10
2.10
2.10
2.10
2.20

0.440
0.440
0.440
0.440
0.352

2.10
2.10
2.10
2.10
2.35
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BUILDING
2 ENVELOPE WINDOWS
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Placement and Area (Window -Wall-Ratio)

Solar Protection

Glazing and Frame Properties




Placement & Area (WindowVall-Ratio) BLD
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- Summer
- - ~ \let Jun
North facade , s \
receives very
little direct 4 I Winter
rapliation. More | 21st Dec
windows here. — .
N < E
7~

South facade is
highly exposed in
winter, but less in

East and West facades
receive high amount of
radiation. Difficult to
shade. Hence less
windows here.

summer.
Windows can be
easily shaded here.
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Solar Protection BEEP
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2 st
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A North -facing windows receive almost no direct sunlight. Only in
summer mornings and evenings.
A Vertical fins or small recess into the wall can shade adequately



Solar Protection

Summer

0 Winter

Horizontal overhangs can effectively cut

direct solar radiation on the south facade
iIn summer
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INFOSYS, HYDERABAD
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