or Eco Housing
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ARCHITECTURE

cfure IS The , correct and
cent play of volumes collected
under the light”.
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IVhy Save energy?

Simply as it would
save money!!

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



| ZardANAAAIN |
I; L\"“‘.‘Y-“/A Why save energy?

Global Warming

Address the
National Crisis

Sustainability

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



grating daylight with Artificial
gh for Energy Efficiency

en day lighting
ed with artificial

ng systems the lighting power densities
Ices can be saved up fo 0.2 W/sg.m.
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2.2.2. Day-lighting

Ensure glare free & adequate day-lighting

Factors that affect Visual
comforts inside the
buildings

= Visibility

= Clarity

= Glare-free Light

m Window Design

m Shading

m Daylighting

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



prvalert wind direction to be determinad through appropriste wind rosa

diagram.

-Total ama of operings (inlet and outlet] should ba & mirimum of 30% of Aoor

ana.

- Frovide & gap betwsen horicontal Louver and wall Take min protection.

- Frovide werandasbaloanies {any projection xtending from building that is

acceszible and is minimum 1.2 m wida), which ars opan on thras sides.

- Mant hedgas at a distance of 2 m from building on the leswand sida.
Zubmittal Requiremant:  Harrstive {maximum 523 words with supporting drawings and skatches)

should include diimate rasponsive strategias for 1) natural ventilation

2 daylighting 2) solar comtrol to ansura macimum thermal and vizual comfort

To anabla snergy efficiency, thamal and visual comfort

Roof should be protected against esceassive heat gain by appropriate 10
insulation to give U-walua as spacified by Oraft Enargy Consarvation
Building Code 2005, Alternataly provide roof garden for 200% of coposed roof
area or provide 100 shading for 100% of wposed roof area

Zubmittal Requiremant:  Bill of quantities with roof spacifications

[ntant: To prasvart rocf haat gain

* Appiicoblz osly if spoce under the rogf 5 @ regafonly ocoopied spoce

4 Design for following daylight factors:
- Kitchan: 2.5

- Living room: 0.625
- Study room: 1.2

32 | Mo-HOUGHG ASSECUSENT CRITERLE
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Eco Housing & daylig

Dusign for following daylight factors:
- Kitchan: 2.5

- living room: 0.825

-Study room: 1.2

-Circulation: ©.313

-1 Daylight Factor = 53 lu

- Demonstrata conplianca by using an appropriats simulation tool
Submittal Raquireamant + Daylight bazad design

+ Simulated daylight Lavals urdar ovarcast sky conditions for a typical summar day
Intant: Adaquate daylight

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



esign Objectives

Cdour
Rendering

Highlight
m Revedl

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



ighfing Strategies

cepfual Design
arding

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



hiing Strafegies

esign Phase

jon of systems and services
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r lighting Strategies
fruction & Commissioning

ing of lighting systems
-ation and Measurement
tenance

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



Background Sfudy

Inderstanding Light

shortwave
7 AM

fo*— 10° 1 ot 10
~ . Wavelength (meters)
——

Visible Light =
.

500 600
Wavelength (nanometers)

The spectrum of visible light ranges from wavelength of 0,00078
mm or 780 nm (nanometer) to a wavelength of 0,00038 mm
(380 nm).

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



ch is available??

0.00005 lux
Moonless overcast night sky
0.001 qu

0.25|
400 lux

lu> Sunlight on an average day (min.)
100000

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



much can be made
le in an enclosed space?

_ 2refore combine such simple
ds with statfistical weather data that is available for a

Methods that determine relative illuminance.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



Direct sunlight is the
most powerful source.

A summer sun can
provide as much as

1000 W/m? of radiation
measured in a plane
normal to the sun's
direction.

)aylight or natural light which is visible radiation can reach is in
three different ways:

O

= Direct sunlight,

= Skylight which is sunlight that has been scattered in the
atmosphere,

= Sunlight or skylight that has been reflected off the ground.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



= The reflection of the outside ground is usually in the order of 0.2 or
20%. This means, that in addition to the sunlight and skylight, there is
also an indirect component which can make quite a significant
contribution to the light inside a building, especially since the light

reflected off the ground will hit the ceiling which is usually very
bright.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



e with analysis methods that produce
1ce values is that the results are
urally occurring fluctuations of the

>enarios can be easily
ven for different sites.

pical example is the daylight factor approach

> drawback is, however, that no statement about the
absolute illuminance can be made unless the sky
condifions are well-defined, in which case absolute
ilflumination method applies.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



: r (DF) is a very common and easy fo use
iective daylight quality in a room.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



e can be considered as the sum of three

DF = DC + ERC + IRC
= DC- dlrecf component /SC (sky component)
= ERC - externally reflected component

» |RC - internally reflected component

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



mponent /SC (sky component)

rom the point under consideration
ity of glass,external obstruction

_ the win
frees etc.)

externally reflected component

f the external surface visible from the point under
sideration as well as the reflectance of these surfaces.

ternally reflected component

Areq of the room,the ratio of the walls to the window area
and the reflection of the wall surfaces

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



IARDISED SKY MODELS

nd move through the sky, the distribution of
oSt minute by minute. This means that
for any specific distribution, but must

| s distributions under different sky conditions - of
he three most common are clear, uniform and
st

As a worst-case, the overcast sky condition is usually used.
However in some tropical regions the uniform sky is

considered

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



omponent (SC) and the externally
| mponen’r (ERC) are found by
daylight protfractors

s | protractor to be used fo predict SC
>r clear sky, fropical conditions.

2S5 2 protractors should be used In overcast
nditions.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



ofractors are available for
iIndow configurations:

cal glazing
ontal glazing
1g sloped 30° to horizontal
_g sloped 60° to horizontal
ed vertical openings

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



BRE protractors

The Building Research Establishment BRE (formerly the Building Research
Station BRS) developed a set of protractors which give direct reading of the
sky component in percentages. There are ten nos. of such protractors, of
which five are for the uniform sky and five for the CIE sky:

2

4
(SECOND SERIES) (SECOND SERIES)

2
20 ENT (%) FOR (g,
coMPORETE T NG

35
15 so
%) FOR (o,
iy e QNENT (Z NGy, of
o Poy, N ooy,

v\ 19, o %0 ):;J e
AL
,\010 ”\G\-E OF ELEVAT/O~ a‘,o

NVId NO 081 NVHL SS:

NVid NO 081 NVHL SS31
ONIONILENS SMOANIM HO4 ONIONILENS SMOTNIM ¥Od
S¥OLOVi NOILIIHYOD SHOLOVS NOILOIYHOD

BRS Sky Component Protractor for Vertical BRS Sky Component Protractor for
Glazing Horizontal Glazing

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



ram for checking the illumination
evel for a given task point

S fo be used as bedroom, measuring 4m

required illumination level at a working plane in the room at
a distance of 2m from the window and I m from one of the
~ longer sides, as prescribed in NBC.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



FINAL SKY COMPONENT
= (INITIAL SKY COMPONENT x CORRECTION FACTOR)

TO FIND OUT THE INITIAL SKY COMPONENT...............
A SECTION THROUGH THE WINDOW AND ‘A’ SIDE OF THE
‘ 'E_PROPRIATE BRE PROTRACTOR NEEDS TO BE USED.

TO FIND OUT THE CORRECTION FACTOR....................
A PLAN AND ‘B’ SIDE OF THE APPROPRIATE BRE
PROTRACTOR NEEDS TO BE USED

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



4.00

WA

— i e} p =g b
s ';1
I N U apoNNT IR R Long

]
L LT BT WHL 55331
THITNILANS EAMDCHLS HOd

\ SHOLIT) NOILI TG 2L

(SECChO SERES)

l'l{ :"= S .___,-" -
R‘&‘}x\%‘_ui.()\f\‘}n“# L (‘{Q"‘:},«i—-—-"‘;}; /f

ﬁ'ﬂ Ly

i) INITIAL SC = READING X - READING Y

INITIAL SC = (5.6 -0.1) =5.5

The steps to be taken in establishing
the sky component are :

Take a section of the room,
draw the working plane and on
it the point to be considered

(0).

Connect the limits of aperture
(or edges of obstruction) to
point O, i.e., lines PO and RO.

Place the protractor with scale
A uppermost, base line on the
working plane with the centre
on point O.

Read the values where lines PO
and RO intersect the perimeter
scale: the difference of the two
values is the initial SC.

Read the altitude angles where
lines OP and RO intersect the
'‘angle of elevation' scale and
take the average of the two
readings.

ii) AVERAGE OF ANGLE ‘a’ AND ‘b’
(36 + 3)/2 =19.5 degrees

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



. Take the room plan and mark position of the
4,00 point to be considered (O).

Connect the limits of aperture with point O,

AT ANGLE 19.5 . i.e., lines MO and NO.

Place the protractor with scale B towards the
window, base line parallel to the window
with the centre on point O.

Point O on

Workin . Four concentric semicircles are marked on

g the protractor 0 deg, 30 deg, 60 deg and 90

deg. Select the one according to the
corresponding elevation angle obtained in
step 5, if necessary interpolating an
imaginary semi-circle. Unless the reference
point is very close to the window, this will
normally be well below 30 deg and will not
have much effect.

Where Lines MO and NO intersect this
semicircle read the values along the short
curves on the scale of the inner semicircle.

If the two intersection points are on either
side of the centre line, add the two values
obtained: if they are on the same side, take
the difference of the two values. This will be
a correction factor.

iii) CORRECTION FACTOR
=(c-d)
= (0.41 - 0.07) = 0.34

ISHETE CRoI3E)

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



Multiply the initial SC (step i) by the correction
[ACTOr (step Il ) to obtain the sky component.

iv) THEREFORE FINAL SKY COMPONENT
= (5.5 X 0.34)

= 1.87

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



ERC

sfructions outside the window, there will be no

objects higher than the line RO, the light
=cts will reach the point considered, and

' equivalent SC, which would be obfained from the same area of
ore [f not obstructed, following the steps described above.

this value

= [fseries 1 (uniform sky)by 0.5 times the average reflectance of
obsfructing surfaces, or if this is unknown, by a factor of 0.1.

= [f series 2 (CIE sky) by average reflectance of opposing surface or a
value of 0.2

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



AS We have used BRE Profractor series 2 we can
multiply the Final sky component ( step iv) by
0.2 as prescribed in order to obfain the
EXTERNALLY REFLECTED COMPONENT (ERC)

v) THEREFORE ERC = (1.87 X 0.2)

= 0.374

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



IRC-Internally Reflected Component

B Much of the light entfering
through the window will
reach the point considered
only after reflection from the
walls, ceiling and other
surfaces inside the room.

(] = ﬂﬂq-ua

@ The magnifude of this
confribution fo the day
lighting of the point
considered is expressed by
the IRC. This will normally be
fairly uniform throughout the
room, thus for most problems
it is sufficient to find the
average IRC value. The
simplest method uses the

nomaogram.

e

8
¥ o7
o8
o5
Li 2
g 0
i
&
s
g

1
o000
o8
oor
008
005
04
003
002
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ctance Value is a measure of
s reflected from a coloured

S A percentage where

0% and black has a

2rial. It s
has a value
of 0%.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



Find the window area and find the total room
surface area (floor,ceiling and walls, including
windows) and calculate the ratio of window to
fofal surface area. Locate this value on scale A of

the nomogram.

i) WINDOW AREA =(1.20 X 1.20)
=1.44

i) TOTAL ROOM SURFACE AREA = 80 sg.m.
iii) RATIO 1.44/ 80 =.0.018

8
«©
2
£
2
5
8
o
[+}
g
5
'y
&

IRC of/ DF - with obstruction : %

Scale ‘A’ and ‘E’ of
Nomogram

Head, Department of Environmental Planning and Architecture,BNCA




Find the area of all the walls and calculafe the
ratio of wall to fotal surface area. Locate this
value in the first column of the small table
(alongside the nomogram).

Locate the wall reflectance value across the top
of this table and read the average reflectance at
the intersection of column and line (interpolating,
if necessary, both vertically and horizontally). Or
calculate an area-weighted mean reflectance
(assume glass reflectance is 20%).

iv) WALL AREA = 48 SQ.M.
v) RATIO OF WALL AREA TO TOTAL SURFACE

AREA = 48/80 = 0.6

IRC of DF — no obstruction %

vi) THEREFORE AVERAGE REFLECTANCE =

56%

Scale ‘B’ and ‘C’ and Table for
reflectance calculation

§ § 288383

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA
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Average reflectance

Wall reflactance:%
10 |30 | 50| 70

Wall: total surface

03

33 /38|43 48

0-4

303744 | 51

05

26|36 |44 | 54

o8

23|34 45 | 56

o7

20 (33|48 | 59

Locate the average
reflectance value on scale B
and lay a straight- edge from
this point across to scale A (to
value obtained in step iii).

Where this intersects scale C,
read the value which gives the
average IRC if there is no
external obstruction.

vii) THEREFORE
AVERAGE IRC
VALUE = 0.75

Case without external
obsitruction

vironmental Planning and Architecture, BNCA




If there is an external obstruction,

020 2 .
.'.L_H locate its angle from the
A I E c horizontal, measured at the
16— 15 v centre of window, on scale D.
+ 8 44—
. 74 B
L “1. Lay the straight-edge from this
41 I point on scale D through the
34 . point on scale C and read the
€0 average IRC value on scale E.
2 == # o
v — 50
:
4040
- 3T
f o p == fl
g ostJ 2 F
E T 30— ©
; 03 4+
:_ o2 -: 26 eoe
S| viii) THEREFORE AVERAGE IRC
1) B
- ﬁ T —— m?;“m: VALUE = 0.60
gg: 1 Wall reflactance:%
L 10 |30 | 50| 70 °
A nnmny Case with external
o6~ 015 o o
003 - § wearnell obstruction
A E ooa L |= 08|23(34]|45 |58
c 3 o7|20]33]46] 50

A
o= ot vironmental Planning and Architecture, BNCA




DF = SC + ERC + IRC

= (1.87 + 0.374 +0.40)
= 2.844

Average External llumination in Indian context is taken to be
8000 lux

Therefore, the Internal illumination at the point on working plane,

DF = Internal illumination X 100
External illumination
Internal illumination = 2.844 X 8000 = 227.52 LUX
100

AS PER NBC, LUX LEVEL REQUIREMENT FOR BEDROOM IS 200 LUX.
HENCE SUFFECIENT ILLUMINATION

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



An Externally Reflected Component (ERC) is modified by:

* luminance of the sky it would have hit

» reflectance of the material assigned to the external object

= relative surface angle and glazing transmittances




The Solar Altitude Angle [y) :

It is the vertical angle at the Bdc[(ground SfUdy

point of observation between

the horizontal plane and the line o
connecting the sun with the | 1Udy Of 'ﬂ’]e o UN
observer. The solar alfifude

angles are represented by

concentric circles on the solar

chart, the exterior angle being 0° /[ }-Zenith

and the angles increasing S

fowards the interior ending with

90° in the center. é"w-qrenf Position

The Solar Azimuth Angle (o) :

It is the angle af the point of
observation measured on A
horizontal plane between the
northerly direction and the point
on the horizon circle where it is
intersected by an arc of the
vertical circle, going through the
zenith and the sun’s position.
These are represented by angle
markings on the outer circle of
the solar chart.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA
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W ANGLES

nd vertical shadow angles describe the length of shadows on any wall

Horizontal shadow
angle

The Horizontal Shadow Angle (§) :

This angle can be found out by the difference
efween the solar azimuth angle (o) and the
all azimuth (direction of the wall measured in
ngles from a northerly direction).

S =a -Wa

IS angle is used for designing vertical shading
devices.

The Vertical Shadow Angle () : This is found
out by the following equation :

tane =tany xsec 6

This angle is used for the designing of the — L ;jrf,ﬂ
horizontal shading devices and is measured on | % /s
a vertical plane. ==t =

P M

- i

>

i =7 E i

5, r e -
o i £ |
F. 8 i

7 1

Ly
3 J

Y = soiar aititude angle
£ = wertical shadow angle

Ar. Poorva Keskar Head, Department of Envirg tan€ = tan¥ x sec & CA



kY o
-Q«-
1

solar
altitude —

perpendicular
to window <«——

perpendicular north
to window
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Feasibilty Study

ulate the predicted
io (WWR) for a typical

or office.

nown, use 0.35 for a typical,
rately strip-glazed building. If larger
WS are anficipated, use

r smaller punched windows, use
0.25.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



Generic Glazing type (1/4" panes) Typical VT | Generic Glazing type (1/4" panes) Typical VT

Single pane clear Double pane tint - bronze 0.47
Single pane tint - green or blue-green Double pane tint - gray 0.39
Single pane tint - blue Double pane light reflective 0.30
Single pane tint - bronze 53 Double pane medium reflective 0.20
Single pane tint - gray Double pane high reflective 010
Single pane tint - extra dark Double pane low-E clear 0.70
Single pane light reflective Double pane low-E tint - green or blue-green 0.63
Single pane medium reflective Double pane low-E tint - blue 0.49
Single pane high reflective Double pane low-E tint - bronze 0.45
Double pane clear * Double pane low-E tint - gray 0.37
Double pane tint - green or blue-green Suspended low-E film products 0.27-0.60
Double pane tint - blue

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



3 .Estimate the obsfruction factor (OF).

[W '

< 50% obstructad = 50% obhstructed
OF =1 OF = 0.85

= 70% obstructed = 00% obhstructed
OF = 0.65 OF = 0.40

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



ulate the feasibility factor.

OF Feasibility Factor

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



. ly that day lighting will be a cost-
~ effective energy-saving strategy.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture, BNCA



5. STUDY AREA SPECIFICATIONS

3 WINDOWS ON THE EAST VOLUME 715 CU.MTS.
3 VENTILATORS ON THE SOUTH LIBRARY AREA | 170 SQ.MTS.

WALL AREA 220 SQ.MTS.
WALL AREA 45 SQ.MTS.
OCCUPIED BY

BOOK SHELVE

WINDOWS 9.75 SQ.MTS.
VENTILATORS | 4.50 SQ.MTS.
DOOR 3.75 SQ.MTS.
TOTAL (W) 14.25 SQ.MTS. (8.38%)

FLOORING — LIGHT IVORY CERAMIC
TILES (MATT)

WALL PAINT — OFF WHITE
CEILING PAINT — WHITE DISTEMPER

BOOK SHELVES — BLACK LAMINATE
TABLE TOPS — OFF-WHITE (MATT) LAMINATE
WINDOW CURTAINS — LIGHT PINK

Ar. Poorva Keskar Head, Departn@inh ot Enviro ABEICIANRIKITBIEQ oD RArc hitecture, BNCA
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SKY VIEW
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SKY VIEW — APPROX 10%

EXTERNALLY REFLECTED —
APPROX 65%

FROSTED GLASS - 25%
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LOUVERS IN
FROSTED GLASS

FROSTED GLASS

n

FIXED CLEAR GLASS

i ]
OPENABLE CLEAR GLASS |22 ke !

FROSTED GLASS
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6. SUN PATH DIAGRAM

e month of April

5 negligible

1pm (Alt=73 ;Az=

2pm (Alt=62 ;Az=98

3pm (Alt=51 ;Az=
4 pn Ij[ 31 ;Az=8
5 pn : 7=8
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/. EXTENT OF DIRECT LIGHT PENETRATION

8:00 AM- UPTO 4.2 M AM- UPTO 1.875 M
=] =
si===I==ll

10:00 AM- 11:00 AM-
UPTO 1.2 M UPTO 0.6 M

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA
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9. LOCATION OF TEST POINTS - VERTICAL
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10. TABLE OF ILLUMINATION LEVELS — HORIZONTAL TEST POINTS

PTS 7.00 AM
T1 320 85
T2 304 | 286 | 216 | 162 | 116 93 85
g 66 | 203 | 180 | 174 128 135 95 74 62 39 38
T4 468 | 313 | 249 | 325 | 166 | 150 | 136 | 136
T5 32 78 96 67 59 57 55 44 32 18 14
T6 25 75 96 69 53 59 48 37 31 19 14
T7 42 o1 103 84 57 51 39 27 18 14 12
T8 14 35 35 30 27 28 26 23 17 11 9
LIBRARIAN T1| 68 162 197 | 148 | 102 91 67 42 20 31 25
LIBRARIAN T2| 23 68 74 53 35 32 27 21 16 12 8
LIBRARIAN T3| 18 45 45 34 28 24 23 17 13 8 7
LONG1T ABLE 88,6355 132'141 o0 194115,1442’ ﬁg’lo& 210'77’8 81,76,73 75 62 68 |57,38,56 | 40,38,41 |24,22,26 20,20,21
ONGZT 17 50 55 42 32 37 35 28 23 14 10
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11. TABLE OF_ ILLUMINATION LEVELS — VERTICAL TEST POINTS

pts
ENCYDCI'AOPAE 174 88 83 51 55 a1 25 26 13 15
E 120 106 83 60 50 38 28 28 16 14
G 75 82 71 51 43 35 27 24 16 11
H 113 126 70 57 46 44 35 24 15 13
| 225 231 166 66 34 49 46 25 13 13
' 294 402 418 | 238 | 193 | 195 | 155 | 146 | 125 95
192 310 223 | 139 | 114 97 92 96 74 57
154 170 132 87 75 60 57 62 42 36
62 78 60 34 33 31 25 20 13 8
58 76 64 44 36 34 26 20 11 11
64 74 58 34 32 29 25 29 14 15
60 64 45 37 31 23 20 23 13 12
32 40 32 20 20 17 16 13 8 7
17 26 22 21 22 17 18 15 9 8
30 36 28 25 19 20 16 13 9 7
C a1 46 34 35 28 26 24 22 16 13
48 52 49 33 28 25 29 25 23 17
46 54 40 29 24 25 29 24 22 18
30 41 34 20 13 15 22 21 14 13
17 26 20 18 27 21 13 13 10 9
340 | 290 | 218 13 125 | 110 80
289 336 205 | 128 | 124 | 101 85 55 58 38
o 0d. Depdo = = ° oo A A



12. ILLUMINATION ZONES...

LEGEND FOR LUX LEVELS

ABOVE 800 LUX-EXTREMELY HIGH

500 - 800 LUX - HIGH

200 - 500 LUX — DESIRED LVL

100 - 200 LUX- LOW

50 - 100 LUX- VERY LOW

BELOW 50 LUX —-EXTREMELY LOW

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



12. ILLUMINATION ZONES...

-
8:00 AM

I
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12. ILLUMINATION ZONES...
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12. ILLUMINATION ZONES...
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12. ILLUMINATION ZONES...

02:00 PM
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12. ILLUMINATION ZONES...

04:00 PM

05:00 PM

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



1400 13. ANALYSIS OF DAYLIGHTING AVAILABILITY

AND DISTRIBUTION —
1200 | TEST POINTS ON READING TABLES

TEST
POINTS

T T T T T T T T T T
7.00 AM 8.00 AM 9.00AM 10.00 AM 11.00AM  12.00 NOON 1.00 PM 2.00 PM 3.00 PM 4.00 PM 5.00 PM

HOURS
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13. ANALYSIS OF DAYLIGHTING AVAILABILITY AND DISTRIBUTION —

700

TEST POINTS ON BOOK SHELVES — ON VERTICAL

600 -

500

I
k\ —e—8.00 AM
—u—9.00AM
| 10.00 AM
11.00 AM

400

—x—12.00 NOON
—e—1.00 PM
——2.00 PM
——3.00 PM

———4.00 PM
5.00 PM
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13. ANALYSIS OF DAYLIGHTING AVAILABILITY AND DISTRIBUTION —
TEST POINTS AT WINDOW CILL HT. 0.9 M FROM FFL

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



13. ANALYSIS OF DAYLIGHTING AVAILABILITY AND DISTRIBUTION —

TEST POINTS AT
LIBRARIANS
WORKING TABLE

—o— C1

- c2

TEST POINTS
AT CORNER
POINTS

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



EXTERNAL ILLUMINATION LEVELS -MEASURED AT 0.3 M AWAY FROM THE
RESPECTIVE WINDOW OPENINGS AND READINGS TAKEN IN SHADE

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



13. ANALYSIS OF DAYLIGHTING AVAILABILITY AND DISTRIBUTION —

14

12

10

DAYLIGHT FACTOR

N

n_
N
/
| | \<f\‘\./ /.
T1 T2 T3 T4 T5 T6 T7

TEST POINTS

—e—9.00 am
—m—12.00 noon
3.00 am

T4 T6 T7 T8

—e— DF FACTOR 9.00 AM
—s=— DF FACTOR 12.00 NOON
DF FACTOR 3.00 PM

TEST POINTS

*LARGE VARIATION IN THE DF - INDICATES EXTREMELY POOR DISTRIBUTION.

. Poorva Keskar
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14. CONCLUSIONS

AYLIGHT PENETRATION DUE TO THE NUMBER,
RIALS (TYPE OF GLASS) & HEIGHT AND LIMITED
OF WINDOWS.

VENTILATORS REDUCES THE DAYLIGHT PENETRATION,
ENTILATOR WOULD ALLOW MORE REFLECTION

{ 8.5% OF THE FLOOR AREA. THE PMC
OPENING AREA OF 20 % MINIMUM

OF THE FROSTED GLASS.

ODUT OF THE LIBRARY IS SUCH THAT IT OCCUPIES MOST OF
SURFACES, HENCE AFFECTS THE QUANTUM OF DAYLIGHT
THAT COULD BE AVAILABLE BY INTERNAL REFLECTION. ALSO IT
OFFERS WINDOW AREA LIMITATION.

« THE DAYLIGHTING SOLUTIONS IN EXISTENCE ARE FAR AWAY FROM
THE POTENTIAL DAYLIGHT THAT COULD BE ENVISAGED BASED ON ITS
ORIENTATION.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



14. CONCLUSIONS

A HEAVY GAP IN THE DAYLIGHT
N. THIS IS EVIDENT FROM THE
OR GRAPH. THE DF RANGES FROM

ELIBRARY HASSTO'DEPEND 100% ON ARTIFICIA
sHTING. THIS NOT USED INCREASES THE

SIRIC CONSUMPTION; BUT ALSO ADDS ON TO
—u LEAT GAIN OF THE LIBRARY.

I AT ALL TIMES IN A DAY, THE LIBRARY IS USED
TS FULL CAPACITY, STILL THE ARTIFICIAL
NG IS KEPT CONSTANT.

» THEBOOK SHELVES CONSUME THE WALL
SURFACESWHICH COULD HAVE BEEN AVAILABLE
FOR IR. ALSO THE BLACK COLOUR OF THE SHELVH
ADDS TO THE PROBLEM.

« THERE EXIST LIGHT AND DARK AREAS IN THE
LIBRARY AT THE SAME TIME, WHICH CAN CAUSE
VISUAL DISCOMFORT.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



15. RECE)MMENDATIONS

lon In the basic design/ layout of the Library
Of the existing Window design

fferent design elements viz — light shelves,
0 ensure penetration and distribution

| itors could be added on the east side

only diffused light.

Add windows on the South side as per the layout change
recommendation

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



15. RECOMMENDATIONS

10am (Alt=62 ;Az=98)11am (Alt=73 ;Az=11%)
9am (Alt=51 ;Az=92

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



15. RECOMMENDATIONS
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15. RECOMMENDATIONS

3pm (Alt=51 ;Az=92)

5 pm (Alt=28 ;Az=83)

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



3pm (Alt=51 :Az=92) , 15. RECOMMENDATIONS
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15. RECOMMENDATIONS

RARY

e [T

LIBRARY

SR A LT |
| SUNTRACKINGLIGHTSHELF
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15. RECOMMENDATIONS.... CONCEPTUAL-YET TO BE WORKED OUT

double glazing

. . glazing
view window

EXTERNAL LIGHT PIPE
LIGHT SHELF

LIGHT CATCHER

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA



15. RECOMMENDATIONS

High clerestory window in an exterior
wall, with a back reflecting surface

to provide light on the vertical
surfaces of the stacks at the wall.

Ar. Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA
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15. RECOMMENDATIONS

g

Vertical sunshade for the east or

west elevation of a library. The open design
allows view out and daylight penetration. This
design should be augmented with internal
shades for low perpendicular sun angles.

Horizontal sunshade for the south
elevation of a library. structure that
excludes all direct sunlight, but is open to
allow diffuse daylight to pass through.

Poorva Keskar Head, Department of Environmental Planning and Architecture,BNCA
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