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ABSTRACT

The use of daylight and natural ventilation has become an important strategy in schools to create
better environmental quality and energy efficiency. These can be achieved by various passive
strategies on the basis of various factors such as climatic condition, orientation, daylight, window
openings and other features.This study is about the effect of window to wall ratio in absorptance of
solar radiation on exterior wall area to that of glazed window to wall and natural ventilation on the
thermal performance of the building. Daylight and Ventilation are the minimum basic requirement in
any building condition. This paper shall also include some effective case studies. This study mainly
includes about how to achieve mandatory daylight by the orientation of the building, the preliminary
dissertation work includes about the amount of wwr ratio effective in schools and how they are being
achieved, this also includes the literature and case studies about various schools in warm and humid
climate and the design strategies used in developing their daylighting factor.The main aim of the
project is to achieve better indoor environmental quality under various daylighting techniques. The
comparative analysis of daylighting in various orientation and their performance towards the
building. To achieve optimum daylighting and less heat through appropriate window wall ratio,
mainly the study focuses on the visual comfort in the building through glare free design. The
methodology of this design is through various design case studies and by orientating the building and
achieving the better energy consumption space and also by having better daylighting strategies in
the building surface.The simulations are done on identifying better window wall ratio and the

performance of different floor levels.
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CHAPTER 1
INTRODUCTION

1.1 INTRODUCTION :

The study based on incorporating daylight analysis within the building, and the energy
efficient performance of the building.

1.2 AIM:
The main aim of the project is to design a sustainable school that operates completely
on daylight in warm and humid climate based on the required daylighting standards.

1.3 OBJECTIVES:

d The main objective is to achieve better indoor environmental quality under various
daylighting techniques.

The comparative analysis of achieving the illuminance level at different orientations.
The achieve optimum daylighting and less heat through appropriate window wall ratio.
To achieve visual comfort through glare free design.

The use of simulation and optimization tools to minimize the energy use for heating
and lighting , reducing the discomfort and maximizing the useful daylight illuminance.

|
4
a
4

14 SCOPE:
The scope of this project is to develop a glare free school under daylight considerations
standards in warm and humid climate, the study covers about 900 students capacity .

Moreover, the scope is to achieve better indoor environmental quality and visual comfort
within the building space.

1.5 LIMITATIONS:

This research has its limitation focusing mainly on the daylight aspects of the building and the
height of the building is Limited upto G+2 floors.
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1.6

METHODOLOGY:

i
| = Basic parameters of daylighting techniques. :
: =  Daylighting strategies-school building 1
1 * Window opening-screen projection- wwr 1
T |
I o -t R S o — i
_________ i To study about the research problem. |
. Literature and data collection for research. :
I= Finding the objectives and the need for the |
: research. 1
il - . Inferences from the results obtained. !
PHASE-| BASE : . Comparative analysis of the existing and the :
STUDY \__ _simulatedresults._ _ _ __________1
e ————— 1
—— | Climate Analysis | —— %™ “Gltain the basic weather data(climate. B
: consultant) |
e Inferences and results from the 1
1__obtaineddata._ _____________!
e CAsaadu T — T T e s s 1
—_ : Site Analysis 1——> : To study : \
—————————— ! y ® Site measurements 1
: = Exsisting buildings. :
1 = Topography and vegetation. :
: = Road networks & Neighbourhood study,
L2 SWOTanasts, | o e h
Table1.1 methodology
= NBC
r'-.l'd—.'-' = ECBC
N |, | * ASHRAE
godes, .3 = Sampath rule
(institutions)
mommm , L Reauiremente & Avea ciatement |
p | = equirements rea statement 1
PHASE-II =)  DESIGN AND — ; Design & ; . i |
" Planning ; ——— ! Concept design. \
CODES =] L Proximity chart. I
| ® Site zoning. |
| = Incorporate passive strategies. :
1 = Developing plan. |
| e e e e e mmmmmmmm— |
i:,:. I- . l— T - [l s T ai—— |
i alculation v | Materials-ECBC —+ . Ul |
.methodologies: ! : Vaue i
! | = SHGC

Table1.2 methodology

14



— Simulation | ——— :_ = IESVE —]> = UDI 1
Tt | = Greenbuildingstudio J . pqp 1
1 SDA !
1 = Daylight Glare !
! Probability !
| 1
PHASE-III m)  SIMULATION I Outdoor simulation : ENVIMET(temperature) !
BNAvEccS., @$|0909 memememmmmcmccscmesmsama=- a
RESULTS

Daylighting: |
=  Comparative analysis in various time intervals. 1
= The effect of daylight in different orientations 1
=  The required wwr for the particular space in the |

building. 1

e e e e o - - 1
‘—— Results ——— I Therefore,, to achieve sustainable school with |
EamesieE I 1 glare free daylighting and achieve visual comfort

| and better indoor environmental quality.

Table1.3 methodology

CHAPTER -2
CLIMATE AND SITE ANALYSIS

2. CLIMATE DATA:

TEMPERATURE CHART: RADIATION RANGE:

Z, | DioesRRsnsgl iy

e et

{

FIG 2.1 temperature chart FIG 2.2 radiation chart

ILLUMINATION RANGE: WIND VELOCITY:

uuuuuu

FIG 2.3 illumination chart FIG 2.4 wind velocity

15



TIME PLOT- DRY BULB TEMPERATURE: TIME PLOT - RELATIVE HUMIDITY:

TMETABLE PLOT

LEGEND

FIG 2.4 dry bulb temperature FIG 2.5 plot relative humidity

2.1.1 CLIMATE INFERENCES:

J F M A M J JuU A S [0) N D
Monthly Mean Max 29 31 33 34 37 36 35 34 34 32 29 29
Monthly Mean Min 20 21 24 26 27 27 27 26 26 24 23 21
Monthly Mean range 9 10 9 8 10 9 8 8 8 8 6 8

TEMP,MAX MIN Monthly Mean range

20
D ]

1 2 3 4 5 6 7 8 9 10 11 12 0

123 456 7 8 910111213
e Serjes] s Series2

GRAPH 2.1 temperature chart Graph 2.2 monthly mean range

INFERENCE:

The maximum temperature is in the month of may and June more than 35° C. The min temp
is from December and January month were the temp is about 20°C.

16



RAINFALL.:

Rainfall mm I 353 I 13 | 14.5 15.9 42.4 53.9 99.6 129.9 175.5 284.6 353

146.3

Rainfall in mm v e

1 2 3 4 5 6 7 8 9 10 11 12

GRAPH 2.3 rainfall in mm GRAPH 2.4 Windrose pattern

INFERENCE:

The rainfall is high during October and November (monsoon seasons), there is very least rainfall in the month of

feb and march.The predominant wind direction is in the south west to north east direction.

Monthly Mean Max 29 31 33 34 37 36 35 34 34 32 29 29
Day Comfort upper 27 29 27 27 29 29 29 27 27 27 27 27
Lower 22 23 22 22 23 23 23 22 22 22 22 22
Monthly Mean Min 20 21 24 26 27 27 27 26 26 24 23 21
Night comfort upper 21 23 21 21 23 23 23 21 21 21 21 21
Ilower 17 17 17 17 17 17 17 17 17 17 17 17

Thermal stress day |H H H H H H H H H H H

[night o 0 H H H H H H H H H

Table 2.1 mahonev’s table
1]Orientation in North and South axis

2]Open,Spacing for bBASﬁl‘MEtSTRATEG'ES:
3]Rooms, single banked ,Permanent provision for air movement
4]Large openings 40-80%

5]Light walls, short time-lag

6]Light, insulated roofs

7]In north and south walls at body height on windward side
8lexclude direct sunlight, protect from rain

9]Adequate rainwater drainage




Window overhangs (designed for this latitude) or operable sunshades (awnings
that extend in summer) can reduce or eliminate air conditioning

Use plant materials (bushes, trees, ivy-covered walls) especially on the west to
minimize heat gain (f summer rains support native plant growth)

SITE INTRODUCTION:

o
‘SOUAR WeAT Gam
‘COEPGENT 42

%
T o
i Lo
T T

am
o e
- racTon s 4

oo

ao%

glazing on all should prove cost effective (Low-E,
insulated frames) in hot clear summers or dark overcast winters

&

—

Good natural ventilation can reduce or eliminate air conditioning in warm weather,

If windows are well shaded and oriented 1o prevailing breezes

Fig 2.7 passive strategies

2.2 SITE ANALYSIS

Use light colored building materials and cool roofs (with high emissivity) to
minimize condusted heat aain




FIG 2.8 site image

The total geographical area of village is 518.17 hectares. Adhanur has a total population of
7,663 peoples. There are about 1,925 houses in Adhanur village. Nandivaram -
guduvancheri is nearest town to Adhanur which is approximately 3km away.

The total geographical area of village is 518.17 hectares. Adhanur has a total population of
7,663 peoples. There are about 1,925 houses in Adhanur village. Nandivaram-
guduvancheri is nearest town to Adhanur which is approximately 3km away.

POPULATION OF ADHANUR:

Total Population Male Population Female Population

7,663 3,852 3,811

FIG 2.9 isometric site view

SWOT ANALYSIS:
STRENGTH:

19



. There is already an existing primary school and the site land use is under institution
category.

. This school might enhance the institutional space within the particular locality.
. The site has access to all the basic amenities within 3km of distance.
WEAKNESS:

. The site has very less vegetation and is a barren land.

. The site is locality in the interior , which may need vehicular access to the site.

OPPOURTUNITIES:

. This creates a opportunity for higher secondary school in the locality.
THREATS:
. The site has very less vegetation, to reduce the temperature inside the building with

maximum of materials available.

20



2.2.1 SITE INFERENCES:

SOLAR RADIATION 9:00 AM SOLAR RADIATION 10:00 AM SOLAR RADIATION 1:00 PM SOLAR RADIATION 3:00 PM

Q_sw Direct

B beiow 52.68 Wimt

—] 0L bt e X 92.68 to 185.35 W/m?
f  reyenstned —] B 15535 to 278.03 Wim?
B i s B 27503 10 370.20 Wims
B s ot e B 370.70 10 463.38 Wims
490,64 to 588.77 Wim* [ | ] 463.38 1o 556.06 W/m*
B 58877 to 606,88 W/m> 1 B 556.06 to 648.73 W/m2
686.09 to 785.02 W/m? B 64873 t0 74141 Wm?
785.02 to 883,15 Wim? B 74141 10 834.09 Wim?

B obove 88315 W/m? B vove 52424 Wyt B obove 834.09 wW/m?

san: 0,00
Mac 1626.93 Wyt

Min: 0.00 w/m?
Max: 961.28 W/m

.00 W/m2
Max: 926.76 W/m?

=
(=]
=
=

w sin: 0.00
Mar: 1018.84 Wiems Max: 1024.86 Wjms

Table 2.2.1 envimet analysis (solar radiation chart)

'WIND FLOWS:00 AM WIND FLOW 10:00 AM WIND FLOW 1:00 PM WIND FLOW 3:00 PM

below 0.14 s Wind speed

below 0.19 Vs
0.14100.24 my's st "
02410034 nvs below 8.13 mvs kit 01910031 s
0.13100.23 ms SARWOLS 03110042 s
03410 045 s 029040 m/s
" 02310033 mis 04216053 s
045100.55 s 04010051 ms
03310043 s 05315065 s
0.55100.65 s 0510082 ms
04310053 vs e 06510076 Vs
0.65100.76 /s 0621073 ms
e 0761 006 s 05310063 mys - 0.76 10 0.87 s
. 07310084 ms
0631073 mvs 0.87150.99 s
0.8610 0.9 ns 08410095 Vs
s .96 s 07310 083 mis i 09910 110 m/s
08310094 nvs it gk i above 1,10 Vs
A above 1.06 m/s
M 0,03 s
Max: 1.07 mis § Min: 0.08 mys
Min: 0.03 ms brastypebonid Max: 1.21 mis
prondripdnid Max: 117 ms
» M fpaes below 0.14 /s
betow 0.14 mvs bolow 0.13 mys below 0.15 mis .14 65026 ays
014005 ms 01310 0.24 ms 0.15100.26 mvs 0.2610.0.38 mis
02510 0.37 mis 0.24 10 0.36 mys. 02610037 m's P o
03710048 s 0.3610 0.47 s 0.37 10 0.48 mVs 03810049 ms
04810059 m's 04710058 nvs 048 100.59 s 0 N1 e
05010 0.70 s 0.5810 0.69 Vs 058 10.0.70 mvs SATIETD iV
07010 0.81 m's. 06910 0.80 v 0.70t0 081 ms. 0.73 10 0.85 mvs
081 100.92 Vs 08010 0.91 mis 0.81 10092 m's. 0.8510 0.96 avs.
0.52 10 1.03 Vs 0.91 10 1.02 Vs 0.92 10 1.03 mVs 0.96 to 1.08 nv's
sbove 1.03 s sbove 1,02 nvs above 1.03 Vs above 1.08 m/s
M 0.03 Vs Min: 0.02 Vs Min: 0.04 m/s Min: 0.03 m/s
Mex: 115 ms Max: 113 s Max 1.14 Vs Max: 1.20 m/s

Table 2.2.2 envimet analysis (windflow chart)

21



TEMPERATURE 10:00 AM

below 21.50 °C

215010 23.16 °C
23.16 10 24.81 °C
24.81 10 26.46 °C
264610 28.12 °C
28.121029.77 °C
207710 3143 °C
314310 33.08 °C
33.081034.73 °C
above 34.73 °C

Min: 19.85 °C
Max: 36.39 °C

7 Surface
B veiow 21.65°C
2165102330 °C
Bl 230t02495°C
249510 26.61°C
[ s61t02826°C
[ w9
B 295103156 °C
315610 33.21 °C
Bl 02103486 °C
B vove 34.86 °C

Min: 20.00 °C
Max: 36.51 °C

Table 2.2.3

below 22.09 °C
220910 24.34 °C
2434102658 °C
26.58 10 28.82 °C
288210 31,07 °C
310710 33.31 °C
33.31 10 35.55 °C
35,5510 37.80 °C
37.80 10 40.04 °C

27180 29.42 °C
29,4210 31,66 °C
31.66t0 33.91 °C
32.91 036,15 °C
36.15t0 38.39 °C
38.39 0 40.63 °C
above 40.63 °C

Min: 20,45 °C
Max: 42.88 °C

TEMPERATURE 1:00 PM

below 22.82 °C
228210 25.78 °C
25.7810 28.75 °C
28.7510 3171 °C
317110 34.68 °C
34.68 10 37.64 °C
37.64 10 40.61 °C
40.61 10 43.57 °C
43.5710 46.54 °C
above 46.54 °C

Min: 19.85 °C
Max: 49.50 °C

below 25.00 °C
250010 27.78 °C
227810 30.36 °C
30,561 3334 °C
N34 I612°C

TEMPERATURE 3:00 PM

below 22.56 °C
22.5610 25.27 °C
25.27t027.99 °C
27.9910.30.70 °C
30.70 to 33.41 °C
334110 36,12 °C
36.12 to 38.84 °C
38,84 to 41.55 °C
41.55 to 44.26 °C
above 44.26 °C

envimet analysis (temperature chart)

22

below 25.45 °C

254510 27.87°C
27.871030.29 °C
30.20 t0 32.70 °C
3270103512 °C
35.12t0 37.54 °C
37.54 10 39.96 °C
39.96 0 42.38 °C
42.38 10 44.60 °C
above 44.80 °C

Min 23,03 °C
Max: 47.22 °C



CHAPTER -3
CASE STUDY ANALYSIS AND INFERENCES
AIM OF THE STUDY:

The main aim of the study was to bring the efficient benefits in the curriculum of the
students with the building structure itself, 1. Design

strategies to improve :

1. Thermal comfort

. natural ventilation

. Reduced solar insolation

. daylight

N A WD

. Operations

1. Reduced energy & water consumption
2. Waste management

3. Material efficiency

3. Curriculum

1. LEED LAB

DESIGN REQUIREMENTS:

. Classroom to design for about 25 students.

. Acceptable comfortable range between 40°c and the relative humidity between 40-
60%.

. 300 lux in every classroom.

MAIN FOCUS OF THE STUDY:

» Reducing unwanted solar gains,

23



» Promoting daylight with minimal internal

gain,

» Promoting natural ventilation,

* On-site renewable energy production.

H

* Average Temperature

—— Annual average 73%

* Below average is May to
July (62 — 69% RH)

» Above average is Oct to
Dec (72 — 83 % RH)

» In diurnal variation RH
is high during 10 PM -6
AM (above 85% RH)

* RH is low between 10
AM — 4 PM

» Most of the seasonal
rainfall happens during
the north-east monsoon

(October to December)

ﬂ.:"E

T Range: 25°C in winter H
E to 31°C in summer. Low u
M. variation between i
p
g summer and winter. {
R ° March — September can d
A beconsidered summer )
1 and Oct - Feb as winter !
u * Peak summer May and t
R June, school is closed Y
E  » 6°C Diurnal variation in
Dry Bulb temperature
allows night cooling
between 11 PM — 6 AM
OBJECTIVE 1: OBJECTIVE 2:
Discuss various
Ufkze an passive solar
integrated measures to be
design process useq in the ir_1it1'a|
for a high quality design planning
and costeffective ~ Of @ new
output. - educational
campus

OBJECTIVE 3:
Assess various
green
technology
alternatives
that aim to make
the built
environment
truly sustainable.

24

OBJECTIVE 4:
Understand how
green school
enhances the
health and
well-being of
the people inside
the building

» Annual average is 2.3
m/s

« Above average is April
— Aug, peaking in late
May

¢ Late afternoons bring
high wind everyday

¢ Predominant wind
direction is from
South, South-west
and South-east

« North and
Northeast

also bring in

winds in Jan - March

OBJECTIVE 5:
Green in
curriculum —
understand how
Learning lab
is integrated



L1 JUNC

FIG 3.1 solar radiation summer solsitice

.~
- South-west

FIG 3.2 solar radiation equinox
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NORTH EAST:

Till 1 pm. However, designed to be
shaded by green walls.

SOUTH EAST:
From 12 noon faces radiation

NORTH WEST:
From 12 noon are exposed to
high radiation.

SOUTH WEST:
Hardly exposed, the sun radiation is
From 3:00 p.m to 5:00 p.m

NORTH EAST:

Till 10 am. However,
designed to be
shaded by green walls

SOUTH EAST:

Till 12 noon (faces

without corridor)are exposed to
heat radiation.

NORTH WEST:

From 12:30 pm (faces
without corridor)experiences
more radiation.

SOUTH WEST:

From 11 am.
However, designed to
be shaded by green
walls




South -west

South -west

FIG 3.3 solar radiation winter solsitice

GREEN ALTERNATIVES:

26

NORTH EAST

Not exposed

SOUTH EAST

Till 1 pm (faces without
corridor) faces radiation.

NORTH WEST:

From 1:30 pm to 3:30 pm
faces
radiation

SOUTH WEST:
Entire day.




Operable

0.9m

0.9m

0.9m

0.9m

.

A
<{{t-~ Fixed
[
%"**1/ /
/ /
S e 2 Operable
¥
=
fests Operable
P
3| — Fixed
=4

FIG 3.4 WINDOW OPENINGS BASE AND PROPOSED CASE

P '/’
r e Fixed
09m
LI
r Fixed
0.9m
A __ A
' —/l/ /
0.9m s
L ] %
09m [ Fixed
L /
INITIAL STAGE:

Only second pane wasoperable

REDUCE HEAT GAINS BY SHADING EXPOSED SURFACES:

27



. WALL:

| WALL:Insulated walls are used in SouthN East and North
West to minimize heat gain

Green walls are used in South West and North East to
reduce heat gain

PASSIVE DESIGN STRATEGIES:

* Wall and roof insulation

——————————— 1

: BUILDING ENVELOPE | * Shaded roof w/ SRI paint

- o e o - —J ————— -l

;. e - 1 Plume effect and cross

| VENTILATION | Ventilation, Turbo-ventilator for night

flushing to increase thermal lag
28

THERMAL COMFORT I In winters, turbo ventilator to ventilate during daytime



DAYLIGHT ANALYSIS:

ol -
hed L & .

BASE CASE: 3 windows on west

wall and 1 door on east wall

Fig 3.4 Basecase daylight analysis

Proposed case:
3 windows on
west wall and

o p— —

—_—

1+ | j#1 ! "
£l ‘I3 I -
L1 i) .

£




Fig 3.5 proposed case daylight analysis

CHAPTER -4
CONCEPT EVOLUTION AND ORIENTATION
CONCEPT :

The interlinking of buildings together to connect more spaces together, and interconnecting
of spaces together. The main design goal is to impart knowledge of the need and importance of
sustainability

Principles in students, with the design itself acting as a teaching tool.

Each classroom is provided with an outdoor private green space which allows students to
interact with nature and compensate for green area consumed.

Creation of courtyard space
between two classroom area.

service

private

semi public

garden

FIG 4.1 concept development Fig 4.2 concept

Rectangular shape
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Classrooms

Fig 4.3 rectangular view Fig 4.4 plan

L- shape Building

Fig 4.5 L-shape view Fig 4.6 L-shape plan

C-shape Building
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Corridor

» Green pocket spaces

= » Classrooms

N I

>
5
5
]

Corridor

NN EN N E!

Fig 4.7 c-shape plan

4.1 ORIENTATION ANALYSIS

Fig 4.8 plan

RECTANGULAR FORM
RECTANGU | NORTH North radiaton:689.19
LAR FORM kwh/m2

East radiation:1014 kwh/m2

South radiation: 695.45
kwh/m2
West radiation:1096 kwh/m2

32




Table 4.1.1 rectangular form orientation north

FORM | ORIENTAT INFERENCE
IoN
RECTANGU | NORTH North radiaton:787.19
LAR FORM | EAST, kwh/m2
SOUTH ' | East radiation:787.19 kwh/mz
WEST
South radiation:1019.17
kwh/m2
West radiation:1137.15
kwh/m2
Table 4.1.2 rectangular form orientation northeast,southwest
FORM ORIENTAT NORTH EAST INFERENCE
SRION
RECTANGU | SOUTH North radiaton:657.58
LAR FORM kwh/m2

East radiation:1043.87
kwh/m2

South radiation:1047.83
kwh/m2
West radiation:1047.83
kwh/m2

Table 4.1.3 rectangular form orientation south
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RECTANGU | NORTH
LAR FORM | WEST,
SOUTH
EAST

North radiaton:659.52
kwh/m2
East radiation:919.31 kwh/m2

South radiation:919.31
kwh/m2
West radiation:1049.82
kwh/m2

Table 4.1.4 rectangular form orientation northwest, southeast

L-SHAPED BUILDING:
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L-SHAPED-
FORM

North
radiaton:312.86kwh/m2
East radiation:639.16 kwh/m2

South radiation:719.06
kwh/m2
West radiation:583.66
kwh/m2

L-SHAPED-
FORM

EAST,
SOUTH

Table 4.1.4 L-shaped form orientation north

North radiaton:369.80

kwh/m2
East radiation:715 kwh/m2

South radiation:715.02
kwh/m2

West radiation:438 -645
kwh/m2

Table 4.1.5 L-shaped form orientation northeast,southwest
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FORM

L-SHAPED-

North radiaton:356.15
kwh/m2
East radiation:696.75 kwh/m2

South radiation:695.76
kwh/m2
West radiation:582.55
kwh/m2

L-SHAPED-
FORM

NORTH
WEST,
SOUTH
EAST

North radiaton:382.82

kwh/m2
East radiation:682.23 kwh/m2

South radiation:622.25
kwh/m2

West radiation: 382.82 —
622.25 kwh/m2

Table 4.1.7 L-shaped form orientation northwest, southeast
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C- SHAPED FORM:

North radiaton: 530.51
kwh/m2

East radiation:1006.48
kwh/m2

C SHAPED-
FORM

South radiation:1016 kwh/m2
West radiation:1006.48
kwh/m2

Table 4.1.8 C-shaped form orientation north
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C-SHAPED-
FORM

EAST,
SOUTH

North radiaton:661.40
kwh/m2

East radiation: 823-1147
kwh/m2

South radiation:1147.79
kwh/m2

West radiation:823-1147
kwh/m2

Table 4.1.8 C-shaped form orientation northeast ,southwest
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FORM

C-SHAPED-

North radiaton:520.80
kwh/m2

East radiation:1095.85
kwh/m2

South radiation:520 kwh/m2

1067.76
kwh/m2
West radiation:952.09
kwh/m2

FORM

C-SHAPED-

North radiaton:822.56
kwh/m2

East radiation:822 -1147
kwh/m2

South radiation:984.82
kwh/m2

West radiation:822 -984
kwh/m2

Table 4.1.10 C-shaped form orientation southeast,northwest




Welocty 001 005 009 013 017 022 026 030 034 038 043 047 mhs

Table 4.1.11 ventilation analysis
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RECTANGULAR FORM NORTH SOUTH EAST WEST
NORTH 689 kwh/m2 1014 kwh/m2 886 kwh/m2 1096 kwh/m2
NORTH EAST 787.19 kwh/m2 1019.17 kwh/m2 787.19 kwh/m2 936.15 kwh/m2
SOUTH 657.58 kwh/m2 1047.83 kwh/m2 1043.87 kwh/m2 1047.83 kwh/m2
— — i —_— N —_— N — 0 — R —__— N —__—_ —_—_ —_— N —_—
« | NORTH WEST 659.52 kwh/m2 919.31 kwh/m2 919.31 kwh/m2 1049.82 kwh/m2
e v o v e v e o — — o e m— m— o — ] m— o m— —n m—— — m— —
L SHAPED FORM NORTH SOUTH EAST WEST
NORTH 313 kwh/m2 719.06kwh/m2 715kwh/m2 583.66 kwh/m2
NORTH EAST 369.80 kwh/m2 715.02 kwh/m2 639 kwh/m2 438 -645 kwh/m2
SOUTH 356.15 kwh/m2 695.76 kwh/m2 696.75 kwh/m2 582.55 kwh/m2
B — i — — — — N — — R —_— N —_— N — R —_ —_—_ —_m—
« | NORTH WEST 382.82 kwh/m2 622.25 kwh/m2 682.23 kwh/m2 382.82 - 622.25 kwh/m2 |
L o s 5 s w— | —n m— — — N m— R w—— R w— | —__w— N m—__w—__—__—__—
C-SHAPED FORM NORTH SOUTH EAST WEST
NORTH 530.51 kwh/m2 1016 kwh/m2 1006.48 kwh/m2 1006.48 kwh/m2
NORTH EAST 661.40 kwh/m2 1147.79 kwh/m2 823-1147 kwh/m2 823-1147 kwh/m2
SOUTH 520.80 kwh/m2 520 kwh/m2-1067.76 1095.85 kwh/m2 ‘ 952.09 kwh/m2
—I—l—l_I—l_l_l.—I—l—l—._l—l—l;_l—l_-—vl
NORTH WEST 822.56 kwh/m2 984.82 kwh/m2 822 -1147 kwh/m2 822 -984 kwh/m2

NORTH ANALYSIS:

Table 4.1.12 solar radiation inference
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NORTH

= -
/m

™ INFERENCE: 1
When the building is oriented towards north
direction the amount of radiation produced is
around1000 -1160kwh/m2.

The wind velocity level is taken at ground floor level
at 1.5m the average wind speed is around 0.96-
1.77m/s and when the building is at the height of
im_it Is_arc_)uﬂ 2..50_to 3:.40_m/_s.

N -

—
0% 05 -

NORTH WEST,SOUTH EAST

\%/@E

‘ 01/jan - 00:00 to 31/Dec - 23.00
¢ KWhim
=T71958.43

1798.75
1639.07
1479.39
1319.71
1160.03
*-1000.35
84067
680.99

52130
& 136162
=" == == e o=t o=

* INFERENCE:

| When the building is oriented towards north

* direction the amount of radiation produced is
around 521-1000kwh/m2.

* The wind velocity level is taken at ground floor

| level at 1.5m the average wind speed is around

« 0.96 m/sand when the building is at the height

1 of 4m it is around 2.50 to 3.40 m/s.
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NORTH EAST, SOUTH WEST:

=

N RS

¢ 01/Jan - 00:00 to 31/Dec - 23:00
kWhim”
1958.43
N 179875
1639.07
147939

S O N R EEE S WSS W WS F EEE R EEE WS 8w W 1
@ = %_ | inrerence: .
% " When the building is oriented towards north east 1
Q | direction the amount of radiation produced is around .
» 680-1000.35 kwh/m2. 1
& @ ] The wind velocity level is taken at ground floor level at i

. 1.5m the average wind speed is around 1.77m/s and
% @ 1 when the building is at the height of 4m it is around 3.40 |
to 4.21m/s. 5
S S et ] T | ) S} 5] i 1

ey — o o = T e = = o T o o -

SHADOW ANALYSIS-ORIENTED TOWARDS NORTH:

Summer solstice(21°T JUNE):

11:00 a.m

=
A

3:00 p.m

S S S S A




Equinox(21%* September):

9:00 a.m 11:00 a.m

WINTER solstice(21°T DECEMBER):
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9:00 a.m 11:00 a.m

%

3:00 Pm

I ; INFERENCE:

There is no mutual shading between the buildings, the impact can be seen
8 8 P
| if there are any vegetation around the site area, gradually the shadow on |
I the building after 3:00 p.m to around 5:00 p.m
| 8 P p.

b I

4.2 SITE ORIENTATION AND FLOOR PLANS

SUMMER SOLSITICE- JUNE 21 ST

~

STU/sgft ! o
=3 4 - ) 189.8 ms %

7 Range: Month - Jun Method: Pesk
27 Lattude : 40.02, Longhude : -105.24

<)



FIG 4.2.1 summer solsitice

EQUINOX- SEPTEMBER 21 ST

FIG 4.2.2 equinox

WINTER SOLSITICE- DECEMBER 21 ST




FIG 4.2.3 winter solsitice

SUMMER SOLSITICE- JUNE 21 ST

NO.OF NORTH SOUTH EAST WEST
BLOCKS

BLOCK-1 89.27 19.08
BLOCK-2 202.6 14.2
BLOCK-3 02,77 19.4
BLOCK-4 89.27 20.18

Table 4.2.1 summer solsitice June 215t

111.1 114.2
114.4 112.1
220.7 112.1
220.7 114.2

EQUINOX- SEPTEMBER 21ST

NO.OF NORTH SOUTH EAST WEST
BLOCKS

BLOCK-1 51.86 217.2
BLOCK-2 118.5 262.7
BLOCK-3 51.02 2159
BLOCK-4 47.94 217.2

Table 4.2.2 equinox September 215

260.1 228.6
262.1 235.1
264.8 231.8
261.3 228.6

WINTER SOLSTICE - DECEMBER 21ST

NO.OF NORTH SOUTH EAST WEST
BLOCKS

BLOCK-1 37.54 290.7
BLOCK-2 37.54 273.7
BLOCK-3 37.3 289.4

BLOCK-4 37.54 290.7

200.3 166.9
284.4 143.2
215.7 V7555
37.54 166.9



Table 4.2.3 december 215t

421 FLOOR PLANS:

ADMIN BLOCK:

481 ez 34 700 1%

FIG 4.2.1.1 ADMIN BLOCK GROUND FLOOR PLAN
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2. 1.2

73

L4

288

17

FIG 4.2.1.2 ADMIN BLOCK FIRST FLOOR PLAN

SOLAR RADIATION ANALYSIS:

Solar Analysis it X

Study Type: |Solar Energy - Annual PV ‘

Surfaces <user selection> v] »

Results -

PV Energy Production ©

4,73,106 wwhyvear * N
X 70,966 energy savings o . Update
Building Energy Offset B F i
1,16,696 ft PV panel area “
-
9.5 years payback —

Results Setiings vi0024
Type [PV Energy ~| [BTUARE v]
Style: Solar Analysis Defau v
Export  |Insolation csv MIES

L e e e e e e e e e e e e e e e e e e = o = e o
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I

FIG 4.2.1.4 TYPICALFIRST AND SECOND FLOOR PLAN
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FIG 4.2.1.5 HIGHER SECONDARY BLOCK FIRST FLOOR PLAN
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s

FIG 4.2.1.6 HIGHER SECONDARY BLOCK SECOND FLOOR PLAN

CHAPTER -5
PROPOSALS
5.1 WINDOW WALL RATIO AT DIFFERENT ORIENTATION:

ADMIN BLOCK :

Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc

Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
Block1 Zone3 441.956 203.813  46.116 3.462 0.349  21.367 0.101 0.016 349 21385
Block1 Zonel 49.581 14.594  29.435 2.541 0.263  20.092 0.103 0.013 26.3 20111
Block1  Zone 2 35.14 30.815 87.692 6.492 1.222  20.874 0.188 0.059 122.3  2089.2
Total 526.677 249.222 47.32 4.165 0.263 21.367 0 0 26.3 2138.5

TABLE 5.1.1 WWR 30%
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FIG 5.1.1 WWR 30%

Block
Block 1
Block 1
Block 1
Total

Zone

Zone 3
Zone 1
Zone 2

above

Floor AreaFloor Area
above

Average

Floor AreaThreshold Threshold Daylight

(m2)
441.956
49,581
35.14
526.677

(m2)

254.46
18.46
33.95

306.87

(%)

57.576
37.232
96.615
58.265

4.623
3.322
8.324
5.423

0.536
0.357

1.72
0.357

Daylight

23.228
20.308
22.381
23.228

Minimum Maximum y ratio
Daylight
Factor (%) Factor (%) Factor (%) Avg)

(Min /

0.116
0.107
0.207

0

Uniformit Uniformit
y ratio
(Min /
Max)

0.023
0.018
0.077

0

Max
Illuminanc llluminanc
e (lux) e (lux)
53.6 2324.8
35.7 2032.4
172.2 2240.2
35.7 2324.8

TABLE 5.1.2 WWR 40%
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FIG 5.1.2 WWR 40%

Block
Block 1
Block 1
Block 1
Total

Zone

Zone 3
Zone 1
Zone 2

Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc
(m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
441.956 311.142  70.401 5.949 0.801  28.656 0.135 0.028 80.1 2867.4
49.581  22.229 44.834 4.069 0.521  21.462 0.128 0.024 52.2 21483
35.14 35.14 100 10.231 2.289 28.16 0.224 0.081 229.1 2819
526.677 368.512 69.969 6.75 0.521 28.656 0 0 52.2 2867.4

TABLE 5.1.3 WWR 50%

FIG 5.1.3 WWR 50%
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FIG 5.1.4 WWR FOR DIFFERENT FLOOR PLANS
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WWR 20% SECONDARY BLOCK(WINDOW WALL RATIO)

Floor Area Floor Area Uniformit Uniformit
above  above  Average Minimum Maximumyratio  yratio  Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/  (Min/  llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) e(lux)
20%SF Zone b 201.15  166.31 82.68 4.249 0721 20.138 0.17 0.036 722 20152
20%SF  Zoned 8.361 3.019 36111 2.307 0.624  10.551 0.27 0.059 62.4 1056
20%SF  Zone5 39.167 36.694 93.687 6.149 1.021  20.782 0.166 0.049 102.2  2079.8
20%SF  Zone3 45269 30.373 67.094 4515 0.668  20.619 0.148 0.032 66.9 2064.1
20%SF  Zone 2 89.877 74.099 82444 4.413 0.795  20.161 0.18 0.039 79.6 20181
20%SF Zonel 42986 36513 84941 = 6.192 1.081  20.929 0.175 0.052 108.2 20947
Total 426.81 347.008 :. 81.303_ E 4.637 0.624 20.929 0 0 62.4  2094.7 Min Hlluminance (lux) Max Hlluminance (lux)
Floor Area Floor Area Uniformit Uniformit
above  above  Average Minimum Maximumyratio yratio  Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/  (Min/  llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux)  e(lux)
0% FF Zone 6 201.15 201.15 100 8.252 2329 23.867 0.282 0.098 233 23887
P0% FF  Zoned 8.361 5.574  66.667 4.474 1319 14.884 0.295 0.089 1321 1489.8
V0% FF  Zone5 39.167  39.167 100 11.692 3.649 24.289 0.312 0.15 365.2 24309
P0% FF  Zone 3 45.269  45.269 100 8.203 2935 20378 0.358 0.144 2938 20399
20%FF  Zone 2 89.877 89.877 100 8.566 3.676 21.241 0.429 0.173 3679 21256
20%FF  Zonel 42,986 42986 100 11.726 414 25424 0.353 0.163 4143 25446
Total 426.81 7 8.819 1319 25.424 0 0 1321 25446 Min llluminance (lux) Max llluminance (lux)
Floor AreaFloor Area Uniformit Uniformit
above  above  Average Minimum Maximumyratio yratio  Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/  (Min/  llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) eflux)
0% GF  Zone 6 201.15  201.15 100 9.894 2863 28.151 0.289 0.102 286.5 28169
20% GF  Zoned 8.361 7.432  88.889 5.103 1.697 14.349 0.333 0.118 169.8 1436
0% GF  Zone 5 39.167  39.167 100 13.792 4.455  30.035 0.323 0.148 4459  3005.9
0% GF  Zone 3 45269  45.269 100 9.419 3.822 20324 0.406 0.188 3826 20343
0% GF  Zone 2 89.877 89.877 100 10.196 4603 21.649 0.451 0.213 460.6  2166.5
0% GF  Zonel 42,986 42986 seee JQQ_. 13.878 5308 30551 0.382 0.174 531.2 3057.6 Min Hluminancs (ux) e iiminance ()
Total 42681 425881 1 99782 1038 1697 30551 0 0 1698 30576

TABLE 5.1.5 WWR 20% FLOOR PLANS
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WWR 30%

Floor AreaFloor Area Uniformit Uniformit
above above Average Minimum Maximum yratio  yratio  Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
30%FF Zone6 201.15 201.15 100 7.717 2,006 23.379 0.26 0.086 200.8 23395
30%FF Zoned 8.361 5.226 62.5 4.107 1.142 13.376 0.278 0.085 1143 13384
30%FF  Zone5 39.167  39.167 100 11.248 3.291 23.63 0.293 0.139 3294 23647
30%FF Zone3 45269 45.172  99.786 7.578 1.788  19.044 0.236 0.094 178.8 1905.4 a
30%FF  Zone 2 89.877  89.877 100 8.025 3.382 20.46 0.421 0.165 3385 20478
30%FF  Zonel 42986  42.986 100 11.256  3.688 24.338 0328 0152  369.1 24357 i
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
30% GF Zone®6 201.15 201.15 100 7.717 2.006 23.379 0.26 0.086 200.8 23395
30% GF Zoned 8.361 5.226 62.5 4.107 1.142 13.376 0.278 0.085 1143 13384
30% GF Zone5 39.167  39.167 100 11.248 3.291 23.63 0.293 0.139 329.4 2364.7
30% GF  Zone 3 45.269 45.172 99.786 7.578 1.788 19.044 0.236 0.094 178.8 1905.4
30% GF Zone 2 89.877  89.877 100 8.025 3.382 20.46 0.421 0.165 3385 20478
30% GF Zone1l 42,986  42.986 100 11.256 3.688  24.338 0.328 0.152 369.1 24357 Min llluminance (lux) B e (luy)
30%SF  Zone 6 201.15 200.052 99.454 6.517 16 21781 0.246 0.073 160.1 2180
30%SF  Zoned 8.361 4.877 58.333 3.724 1.123 14.211 0.302 0.079 1124 14223
30%SF  Zone 5 39.167 39.167 100 9.26 2.233 22.165 0.241 0.101 223.5 2218.7
30%SF  Zone 3 45.269 44.011  97.222 6.776 1.163 21.053 0.172 0.055 116.4  2107.2
30%SF  Zone 2 89.877 89.578  99.667 6.73 1.582 21.09 0.235 0.075 158.3 21109
30%SF  Zone 1l 42986  42.986 100 9.334 2202 22.798 0.236 0.097 2204 22815
Average of 100%

TABLE 5.1.6 WWR 30% FLOOR PLANS

WWR 40%

40% GF  Zone 6 201.15 201.15 100 8.252 2329 23.867 0.282 0.098 233 2388.7

40% GF  Zone 4 8.361 5.574 66.667 4.474 1.319 14.884 0.295 0.089 1321 1489.8

40% GF  Zone 5 39.167  39.167 100 11.692 3.649 24.289 0.312 0.15 365.2 24309

40% GF  Zone 3 45.269  45.269 100 8.203 2935 20378 0.358 0.144 293.8 2039.9

40% GF  Zone 2 89.877 89.877 100 8.566 3.676 21.241 0.429 0.173 3679 21256

40% GF  Zone 1 42,986  42.986 100 11.726 414 25424 0.353 0.163 4143 25446

Floor AreaFloor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min / (Min / [lluminanc llluminanc

Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux)  e(lux)
40%FF  Zone6 201.15 201.15 100 7.714 2125  23.037 0.275 0.092 212.7 23054
40%FF  Zoned 8.361 5.342  63.889 4111 1.168 13.36 0.284 0.087 116.9 13373
40% FF  Zone5 39.167  39.167 100 11.252 3.389 23.915 0.301 0.142 339.2 23932
40% FF  Zone 3 45.269  45.172  99.786 7.574 1.867 18.838 0.247 0.099 186.9  1885.2
40% FF  Zone2 89.877  89.877 100 8.021 3.135 20.278 0.391 0.155 313.7 20294 Min llluminance (lux)
40% FF  Zone 1 42,986 42.986 100  11.307 3.829 24.628 0.339 0.155 383.2 _ 2464.6

40%SF  Zone 6 201.15 201.15 100 8.677 2.459 23.93 0.283 0.103 2461 23949
40%SF  Zone 4 8.361 6.155 73.611 4.948 1.579 17.004 0.319 0.093 158.1  1701.7

40%SF  Zone 5 39.167  39.167 100 11.945 3.755 24.677 0.314 0.152 375.8 2469.8

40% SF  Zone 3 45.269  45.269 100 8.814 3.536 21.503 0.401 0.164 3539 21521
40%SF  Zone 2 89.877 89.877 100 8.873 3.854 21756 0.434 0.177 3858 21779
40%SF  Zone 1 42986  42.986 100 11.908 4393 25.711 0.369 0.171 439.7 25733

TABLE 5.1.7 WWR 40% FLOOR PLANS
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WWR 50%

Floor Area Floor Area Uniformit Uniformit
above  above Average Minimum Maximumyratio  yratio  Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min / (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
50% GF Zone 6 201.15  201.15 100 8.252 2329  23.867 0.282 0.098 233 2388.7
50% GF  Zone 4 8.361 5574 66.667 4.474 1319 14.884 0.295 0.089 1321 14898
50% GF Zone 5 39.167  39.167 100 11.692 3.649  24.289 0.312 0.15 365.2 24309
50% GF Zone 3 45.269  45.269 100 8.203 2935 20.378 0.358 0.144 293.8 2039.9
50% GF  Zone 2 89.877  89.877 100 8.566 3.676 21.241 0.429 0.173 367.9 21256
50% GF Zone1l 42.986  42.986 100 11.726 414 25424 0.353 0.163 4143 25446
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
50% FF  Zone 6 201.15  201.15 100 9.894 2.863  28.151 0.289 0.102 286.5 2816.9
50% FF Zone 4 8.361 7.432  88.889 5.103 1.697 14.349 0.333 0.118 169.8 1436
50%FF  Zone5 39.167 39.167 100 13.792 4455  30.035 0.323 0.148 4459  3005.9
50%FF  Zone 3 45.269  45.269 100 9.419 3.822 20.324 0.406 0.188 382.6 20343
50% FF  Zone 2 89.877  89.877 100  10.196 4,603 21.649 0.451 0.213 460.6  2166.5
50% FF  Zone1l 42.986  42.986 100 13.878 5.308  30.551 0.382 0.174 531.2 3057.6
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio vy ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/  (Min/  Illuminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
50%SF  Zone6 201.15  201.15 100 8.677 2.459 23.93 0.283 0.103 246.1 23949
50%SF  Zone 4 8.361 6.155 73.611 4.948 1.579 17.004 0.319 0.093 158.1 1701.7
50%SF  Zone5 39.167  39.167 100 11.945 3.755  24.677 0.314 0.152 375.8  2469.8
50%SF  Zone 3 45.269  45.269 100 8.814 3.536 21.503 0.401 0.164 353.9 21521
50% SF  Zone 2 89.877  89.877 100 8.873 3.854  21.756 0.434 0.177 385.8 21779
50%SF  Zonel 42.986  42.986 100 11.908 4393 25711 0.369 0171 439.7  2573.3

WITHOUT SHADING:

TABLE 5.1.8 WWR 50% FLOOR PLANS

Min lllumi

4 5

Min llluminance (|

4

Min llluminance (lux Max Ilumii

Max Hlluminance (lux)

Block Zone Floor &rea [m2) Floor &rea above ... |Floor &rea above ... |Average Daylight ... | Minimum Daylight ... | Masimum Daylight..,IUnifurmity ratia (Mi...| Unifarmity ratio lMi...|Min llluminance (lux)| Max llluminance [1...
Block 1 Zone 5 241.444 23787 98.520 6.150 1.374 21.415 |0.223 0.064 |137.48 2143.42
Block 1 Zone 4 8.361 4.064 48.611 3100 0.795 11.660 |0.256 0.088 |79.57 1166.88
Block 1 Zone 3 45.269 33.949 88.248 5.830 0.894 18.404 0153 0.049 |aas1 1841.92
Block 1 Zone 2 83.877 88.579 98.556 6.073 1193 19.793 0.196 0.080 119.42 1981.81
Block 1 Zone 1 42,986 42582 93.089 8683 1721 22323 0198 0.077 |172.24 2234.07
Block 2 Zone 5 241.444 239.955 99.383 6.567 1.420 21.794 0.216 0.065 14210 2181.27
Block 2 Zone 4 8.361 4645 55,556 3358 0915 12.346 0273 0.074 |91.62 123577
Block 2 Zone 3 45.269 42.754 94.444 £6.344 1.064 19.946 0168 0.053 |106.45 1996.05
Block 2 Zone 2 83.877 83.079 93111 6.487 1.476 20734 0.227 0.071 147.67 2075.06
Block 2 Zone 1 42.986 42,986 100.000 9125 2,048 22623 0.224 0.090 |204.79 2264.44
Block 3 Zone 5 241.444 240.848 93.753 6.854 1.561 21.876 0.228 0.071 |186.21 2189.43
Block 3 Zone 4 8.361 4.877 58.333 3724 1124 14.161 0.302 0.079 [112.48 1417.32
Block 3 Zone 3 45.269 44.011 97.222 B.758 1.207 21.047 0179 0.057 |120.84 2106.68
Block 3 Zone 2 83,877 83578 99,667 6.711 1.600 21.213 0.238 0.075 160.10 212303
Block 3 Zone 1 42,936 42,986 100.000 9.301 2164 22686 10233 0.095 216.55 227065
Total 1283.811 1254.765 97.737 6.338 0.795 22.686 0.000 0.000 79.57 227065
"= = E E ® ® "= E E B E E BN

“ 97% of daylig

hting is achieved :

TABLE 5.1.9 WITHOUT SHADING




GROUND FLOOR PLAN SECOND FLOOR PLAN

FIG 5.1.5 WWR FOR SECONDARY BLOCK FLOOR PLANS

WITH LOUVERS:

IBInck Zone Floor Area [m2] Floor Area above ... |Floor Area above ... | Average Daylight ... | Minimum Daylight ... | Maximum D aylight... | Uniformity ratio (Mi...| Uniformity ratio (Mi... | Min lluminance (lux)| Max llluminance [1...
Block 1 Zone § 241.444 213.856 88.574 3796 0.500 12108 0237 0.074 90.08 1211.57
Block 1 Zone 4 8361 2555 30.556 1.880 0498 6.350 0.265 0078 4384 E35.61
Black 1 Zone 3 45.269 31.727 70.085 3.426 0.582 10,01 0170 0.058 58.27 1001.91
Block 1 Zone 2 89.877 76.496 85111 3685 0782 9.853 0212 0.079 78.22 985.93
Block 1 Zone 1 42,986 33.446 91.765 5.252 1142 12,477 0217 0.091 114.27 124888
Block 2 Zone § 241.444 222583 92191 4016 0330 11.854 0231 0.078 9303 1186.48
Block 2 Zone 4 2361 2671 31.944 2.085 0575 £.903 02z7a 0083 57.52 E90.77
Block 2 Zone 3 45.269 33.855 74.786 3.729 0.703 10.466 0183 0.067 70.36 1047.72
Black 2 Zone 2 89.877 81.689 90.889 3924 0.890 10.821 0.227 0.082 83.07 1083.18
Block 2 Zone 1 42.986 40.862 95.053 5.484 1313 12.891 0.233 0.102 131.37 1230.03
Block 3 Zone § 241.444 227.551 94.246 4182 1.073 12,400 0.257 0.087 10744 1241.22
Block 3 Zone 4 8.361 3.251 33.889 2.306 0.734 8.377 0318 0.088 7343 838.43
Block 3 Zone 3 45.269 35693 78.846 4016 0.756 1.717 0188 0.065 7565 17274
Block 3 Zone 2 89.877 83,586 93.000 4.038 0.949 11.321 0.235 0.084 35.01 1133.20
Block 3 Zone 1 42.986 40.963 95.294 5.555 1.294 13.360 0.233 0.097 12953 1337.068
Total 1283.811 1136.788 88.548 3.823 0.498 13.360 0.000 0.000 49.84 1337.06

: 88% of daylighting is achieved

4

Ground floor Second floor

FIG 5.1.6 WWR FOR SECONDARY BLOCK FLOOR PLANS

WITH OVERHANGS:

| Block Zone Floor Area [m2] Floor Area above ... | Floor &rea above ... |Average Daylight ... | Minimum Daylight ... | Maximum Daylight... | Uniformity ratio (Mi...| Uniformity ratio (M... | Min llluminance (lux)| Max lluminance ...

Block 1 Zone § 241.444 228344 94,575 4536 1.014 16.941 0.221 0.064 101.46 1595.27
Block 1 Zone 4 8.361 3.251 38.889 2290 0618 8.756 0.270 0.071 61.81 a76.31

Block 1 Zone 3 45.269 35.306 77.991 4.221 0.689 13.057 0163 0.053 6899 1306.62
Block 1 Zone 2 89.877 £4.085 93,556 4.498 0.914 14.295 0.203 0.064 91.41 1430.33
Block 1 Zone 1 42.986 42.076 97.882 6.451 1.353 16.227 0.210 0.083 135.38 1624.20
Block 2 Zone 5 241.444 233604 96.753 4911 1.198 16.137 0.244 0.074 113.95 1614.98
Block 2 Zone 4 8.361 3484 41.667 2.506 0.737 9.538 0.234 0.077 7373 95452

Block 2 Zone 3 45.263 38.401 84.829 4606 0.829 14.043 0.180 0.053 82.97 1406.57
Block 2 Zone 2 89.877 87.680 97.556 4.802 1.098 16.203 0229 0.072 109.93 1521.75
Block 2 Zone 1 42.986 42177 98118 B.761 1.519 16.645 0.225 0.091 152.02 1665.89
Block 3 Zone § 241.444 236.283 97.863 5127 1.254 16.266 0.245 0.077 12550 1626.01
Block 3 Zone 4 8.361 4.064 48611 2831 0.934 11.195 0.330 0.083 93.45 1120.47




Ground floor Second floor

FIG 5.1.7 WWR FOR SECONDARY BLOCK FLOOR PLANS

WITH OVERHANGS AND FINS:

Block Zone Floor Area [m2] Floor &rea above ... | Floor Area above ... | Average Daylight ... | Minimum Daylight ... | Maximum Daylight... | Uniformity ratio (Mi... | Uniformity ratio (Mi...|Min [lux)| Max llluminance [1...
Block 1 Zone § 241.444 224.276 92.883 4.263 0.966 14.344 0227 0.067 96.64 143565
Block 1 Zone 4 8.361 2555 30.556 1.848 0.509 B.509 0.276 0.078 50.98 £51.41
Block 1 Zone 3 45.269 34.919 77137 4.051 0.645 12.079 0159 0.053 £4.58 1208.87
Block 1 Zone 2 89.877 83187 92.556 4.257 0.881 13.220 0.207 0.067 8817 132292
Block 1 Zone 1 42.986 42.076 97.882 E117 1.280 14.987 0209 0.085 12812 1499.94
Block 2 Zone 5 241.444 229535 95.068 4520 1118 14521 0.247 0.077 111.91 145319
Block 2 Zone 4 8.361 2787 33333 2.039 0.626 £.940 0.307 0.090 E2.67 £94.57
Black 2 Zone 3 45.269 37917 83.761 4.439 0.829 13.358 0187 0.062 82.98 1336.95
Block 2 Zone 2 89.877 86.682 96.444 4553 1.055 13.895 0232 0.076 106.59 1390.76
Block 2 Zone 1 42.936 42177 98.118 £.330 1517 15.233 0237 0100 151.86 1524.56
Block 3 Zone 5 241.444 233.406 96.671 4743 1.222 14.870 0.257 0.082 122.32 1488.16
Block 3 Zone 4 8.361 3.251 38.883 2230 0.779 7.933 0.340 0.038 77.99 793.92
Block 3 Zone 3 45.269 40523 83.530 4.761 0.921 14.477 0134 0.064 9221 1443.01
Block 3 Zone 2 83.577 87.780 97.667 4713 1116 14187 0237 0.073 1172 1419.84
Block 3 Zone 1 42.986 42.278 98.353 E.511 1.573 15.453 0242 0.102 157.48 1546.74
Total 1283.811 1193.355 92.954 4.367 0.509 15.453 0.000 0.000 50.98 1546.74

« 92% of daylighting is achieved
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Ground floor

| i

Second floor

FIG 5.1.7 WWR FOR SECONDARY BLOCK FLOOR PLANS
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INFERENCE-

Shading device Max.illumin
ance

Min
illuminance

Uniformity
ratio

Uniformity
ratio

Max.daylight
factor

Min.daylight
factor

Average
daylight factor

Without shading 2270.20
Horizontal 1665.59
overhang

Horizontal 1546.74
overhang + fins

With louvers 1337.06

$73:57

61.81

(min/max)

0.0302

0.0163

0.0187

0.088

(min/max)

0.057

0.0330

0.082

0.188

22.68

16.64

15.453

13.360

0.795

0.647

0.498
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FIG 5.1.8 WWR FOR SECONDARY BLOCK FLOOR PLANS

WWR 20%
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Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc i
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux) i
20 GF Zone 4 53.505 36.831 68.836 4.068 04  16.937 0.098 0.024 40 1694.9 1500
21 GF Zone 5 164.3  82.298 50.09 3.143 0.356 16.289 0.113 0.022 35.6 1630.2 1000
22 GF Zone 3 27.847 5.667 20.351 1.631 0.274  14.283 0.168 0.019 27.5 1429.2
23 GF Zone 2 19.865 15.787 79.474 4.9 0.652  17.554 0.133 0.037 65.3 1757.4
24 GF Zone 6 52.086 2404 46.154 3.388 0.408 19.221 0.121 0.021 40.9 1923.6
25 GF Zone 7 79.134  35.655  45.056 291 0.388 16.108 0.133 0.024 38.8 1612
26 GF Zone 8 102.261 45.25 44.25 2.882 0.403 16.728 0.14 0.024 404 16743
27 GF Zone 10 55.55 26.967  48.545 3.161 0.355  15.063 0.112 0.024 35.6 1507.4
28 GF Zone 1 47.014 29.08 61.853 3.493 0.396 16.26 0.113 0.024 39.7 1627.4
29 GF Zone 11 138.701 41.086  29.622 2.303 0.356 17.271 0.155 0.021 35.7 1728.7
30 GF Zone 9 303.165 103.527 34.149 2423 0.206 17.622 0.085 0.012 20.6 1763.7
34% daylight
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
Block2 Zone4 53.505 39.153 73.176 4.637 0.553 17.147 0.119 0.032 55.3 17163
Block2  Zone5 164.3 105.445 64.178 3.639 0.505 17.192 0.139 0.029 50.6 1720.7
Block2  Zone 3 27.847 5.862 21.053 1.708 0.289 14.43 0.169 0.02 289 14443
Block2  Zone 2 19.865 16.31 82.105 5.077 0.739 17.665 0.146 0.042 74 1768.1
Block2  Zone 6 52.086  25.342  48.654 3.589 0.49 19.767 0.137 0.025 49  1978.8
Block2 Zone7 79.134  42.489  53.692 3.343 0.507 17.01 0.152 0.03 50.7 1702.3
Block2 Zone 8 102.261 49.436  48.343 3.163 0.591 16.946 0.187 0.035 59.1 1696
Block2  Zone 10 55.55 33.229 59.818 3.712 0.527 16.625 0.142 0.032 52.7 1664.1
Block2 Zone1 47.014 31309 66.595 3.844 0.638 16.677 0.166 0.038 63.8 1669.3
Block2  Zone 11 138.701 44.68 32.213 2.509 0.438 17.441 0.174 0.025 438 17454
Block2 Zone9 303165 119.688 39.479 2738 0273 19.345 01 0014 273 19367 e Ui minanr i SR Ez Hammencr (o)
39% daylight
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/  (Min/  Illuminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) e(lux)
20SF Zone 4 53.505 41.158 76.923 5.105 0.705 17.414 0.138 0.04 70.6  1743.2
21SF Zone 5 1643 127.998  77.905 4.723 0.708  19.306 0.15 0.037 70.8 19324
22 SF Zone 3 27.847 5.862 21.053 1.73 0.305  14.427 0.176 0.021 305 14439
23 SF Zone 2 19.865 16.414  82.632 5.129 0.758  17.834 0.148 0.043 759 1784.6
24 SF Zone 6 52.086 26.143  50.192 3.699 0.493  20.251 0.133 0.024 49.3  2026.8
25SF Zone 7 79.134 50.61  63.955 4.047 0.58  19.577 0.143 0.03 58.1 19594
26 SF Zone 8 102.261 54918 53.704 3.503 0.692 17.25 0.198 0.04 69.3 17265
27 SF Zone 10 55.55 38279 68.909 4.413 0.634 18.779 0.144 0.034 63.5 18794
28 SF Zone 1 47.014 3445  73.276 4.336 0.835  16.997 0.193 0.049 83.6 17013
29 SF Zone 11 138.701  49.439  35.644 2.749 0.463  17.603 0.168 0.026 46.4 17618
30 SF Zone 9 303.165 139.462  46.002 3.304 0.392  21.655 0.119 0.018 393 21676

46% daylight

WWR 30%
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WWR 30%

Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) e(lux)
30GF Zone 4 53.505 46.013 85.996 6.113 0.872 17.642 0.143 0.049 87.3 1766
31GF Zone 5 1643 131.163  79.831 4,748 0.716  17.727 0.151 0.04 716 17741
32GF Zone 3 27.847 9.868  35.439 2.52 0.426  16.006 0.169 0.027 426 1601.8
33GF Zone 2 19.865 19.446  97.895 7.403 1.742  18.977 0.235 0.092 174.4  1899.5
34 GF Zone 6 52.086 34.357 65.962 5.083 0.622 19.911 0.122 0.031 62.3 1993
35GF Zone 7 79.134 55.662  70.338 4.424 0.675 17.448 0.153 0.039 67.5 17459
36 GF Zone 8 102.261 72.46  70.858 4.398 0.962 17.949 0.219 0.054 96.3 1796.2
37 GF Zone 10 55.55 41.309 74.364 4747 0.637  16.203 0.134 0.039 63.7 16215
38GF Zone 1 47.014 40.935  87.069 5.316 1.073  18.007 0.202 0.06 107.4  1801.8
39GF Zone 11 138.701 67.116  48.389 3.541 0.62 18.538 0.175 0.033 62.1 18553
40 GF Zone 9 303.165 162.088  53.465 3.699 0.336  19.332 0.091 0.017 33.6 19349 Min Illuminance (lux) Max llluminance (lux}
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / Hlluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) e(lux)
30 FF Zone 4 53.505 48.44  90.533 6.869 1.039 18.057 0.151 0.058 104 1807.2
31FF Zone 5 164.3 141.153 85.912 5.448 1.06 18.55 0.194 0.057 106  1856.6
32FF Zone 3 27.847 10.357 37.193 2.628 0.46 16.072 0.175 0.029 46.1 1608.7
33 FF Zone 2 19.865  19.865 100 7.68 2.002 19.232 0.261 0.104 2004 19249
34 FF Zone 6 52.086 36.36  69.808 5.362 0.722  20.706 0.135 0.035 723 20724
35FF Zone 7 79.134 64.179 81.101 5.078 0.972 18.075 0.191 0.054 97.2 1808.7
36 FF Zone 8 102.261  80.433  78.655 4.808 1.227 18.357 0.255 0.067 1229 1837.5
37FF Zone 10 55.55  46.662 84 5.552 0.942 17.185 0.17 0.055 94.3 1720.2
38 FF Zone 1 47.014 43975 93.534 5.79 1.276  18.404 0.22 0.069 127.7 1842.2
39 FF Zone 11 138.701 74.595 53.782 3.846 0.865 18.815 0.225 0.046 86.6 1883.3
40 FF Zone 9 303.165 177.108 58.42 4.148 0.446  20.788 0.108 0.021 44.6  2080.3
WWR 30%
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) e(lux)
30 SF Zone 4 53.505 49.917 93.294 7.608 1.138 18.62 0.15 0.061 1139 1863.8
31SF Zone 5 164.3 157.079  95.605 7.084 1.564  20.698 0.221 0.076 156.6 20714
32 SF Zone 3 27.847 10455 37.544 2.662 0.464  16.175 0.174 0.029 464  1618.7
33 SF Zone 2 19.865 19.865 100 7.725 2.021  19.377 0.262 0.104 202.3 19396
34 SF Zone 6 52.086 37.762 725 5.544 0.735  21.123 0.133 0.035 73.6 21142
35 SF Zone7 79.134  77.154  97.497 6.093 114 20431 0.187 0.057 1141 20151
36 SF Zone 8 102.261  89.503 87.524 5.325 1.383  18.707 0.26 0.074 138.4 18722
37 SF Zone 10 55.55 52.722 94.909 6.577 1.306  19.906 0.199 0.066 130.7 19921
38 SF Zone 1 47.014  46.812  99.569 6.459 1.986  18.805 0.307 0.106 198.7 1882.2
39 SF Zone 11 138.701 84.017 60.574 4.215 0.888  19.009 0.211 0.047 88.9  1902.6 3 4 5
40 SF Zone 9 303.165 195.361 64.44 4,992 0.6 22.788 0.12 0.026 60.1  2280.9
Min llluminance (lux) Max llluminance (lux)
64% of daylight
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WWR 40%

Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
40 GF Zone 4 53.505 52.028 97.239 7.863 1.255 19.587 0.16 0.064 125.5 1960.1
41 GF Zone 5 164.3 147.385  89.705 6.222 1.303 19.495 0.209 0.067 1304  1951.1
42 GF Zone 3 27.847 11.725 42,105 3.281 0.553 16.883 0.168 0.033 55.3 1689.7
43 GF Zone 2 19.865  19.865 100 9.487 2.564  21.456 0.27 0.12 256.7  2147.7
44 GF Zone 6 52.086 40.567 77.885 6.609 0.903 21.261 0.137 0.042 90.4  2127.5
45 GF Zone 7 79.134 72.499 91.615 5.735 1.697 18.093 0.296 0.094 169.8 1810.6
46 GF Zone 8 102.261  93.589 91.52 5.816 1.436 19.336 0.247 0.074 143.8 19353
47 GF Zone 10 55.55  49.187  88.545 6.204 1.481 16.63 0.239 0.089 148.2  1664.5
48 GF Zone 1 47.014 47.014 100 6.888 2.02 19.863 0.293 0.102 202.2  1988.2 9
49 GF Zone 11 138.701 91.302 65.826 4.662 1.05 19.972 0.225 0.053 105.1  1999.1
S0GE__ Zone9 303165 194315 64095 4906 0457 23264 0093 002 457 23285 Min R e ()
64% of dayligh
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
40 FF Zone 4 53.505 52.872 98.817 8.814 1.441 20.498 0.164 0.07 144.3 2051.5
41FF Zone 5 164.3 157.178  95.665 7.059 1.688  21.533 0.239 0.078 168.9 21548
42 FF Zone 3 27.847 12.409 44.561 3.422 0.596 17.133 0.174 0.035 59.7 17147
43 FF Zone 2 19.865 19.865 100 9.814 2906  22.899 0.296 0.127 290.8 22914
44 FF Zone 6 52.086 41.969  80.577 6.898 1.003 22.024 0.145 0.046 100.4 22046
45 FF Zone 7 79.134  79.134 100 6.569 2.065 19.289 0.314 0.107 206.6 1930.2
46 FF Zone 8 102.261  98.473  96.296 6.327 1.692  20.201 0.267 0.084 169.3 2022
47 FF Zone 10 55.55 54.338 97.818 7.167 1.863 19.294 0.26 0.097 186.5 1931.2
48 FF Zone 1 47.014 47.014 100 7.459 2211 21.406 0.296 0.103 2213 21425
49 FF Zone 11 138.701 106.065 76.471 5.051 1.339] 21325 0.265 0.063 134 2134
50 FF Zone 9 303.165 211.712 69.834 5.474 0.734  23.798 0.134 0.031 735 23816 Min llluminance (lux) Max Illuminance (lux)
69% of daylight
WWR 40%
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) ef(lux)
40 SF Zone 4 53.505 52.978 99.014 9.706 1.634 21.18 0.168 0.077 163.6  2119.8
41SF Zone 5 164.3 164.3 100 9.013 2,149 23.247 0.238 0.092 215  2326.5
42 SF Zone 3 27.847 12,604  45.263 3.476 0.643 17.104 0.185 0.038 64.4 17121
43 SF Zone 2 19.865  19.865 100 9.868 2931 22585 0.297 0.13 2934 22604
44 SF Zone 6 52.086 42.871 82.308 7.108 1.044  23.156 0.147 0.045 104.5 2317.3
45 SF Zone 7 79.134 79.134 100 7.855 2.276 22.035 0.29 0.103 227.8 22053
46 SF Zone 8 102.261 101.364  99.123 6.985 1937 21435 0.277 0.09 193.8 2145.2
47 SF Zone 10 55.55 55.55 100 8.394 2.304 22.364 0.274 0.103 230.6 22386
48 SF Zone 1 47.014 47.014 100 8.262 2475  22.196 0.3 0.112 247.8 22219
49SF  Zonell 138701 120.538 86.905 5487 1543 21974 0281 007 1544 21996 s i (e I e e iance (is)
50 SF Zone 9 303.165 239.471 78.99 6.515 0.875  25.447 0.134 0.034 87.6  2547.2
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WWR 50%
Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / llluminanc llluminanc

Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
50 GF Zone 4 53.505 53.189 99.408 9.898 1.753 26.76 0.177 0.066 175.4 26785
51 GF Zone 5 164.3 162.223 98.736 7.78 1.833  25.803 0.236 0.071 183.4 25827
52 GF Zone 3 27.847 14.265 51.228 4.141 0.748 18.43 0.181 0.041 749 18446
53 GF Zone 2 19.865  19.865 100 11.65 3.56 27.701 0.306 0.129 356.3 27724
54 GF Zone 6 52.086  45.976 88.269 8.045 1.224 27.67 0.152 0.044 122.5 2769.6
55 GF Zone7 79.134  79.134 100 7.245 2422 22325 0.334 0.108 2424 22343
56 GF Zone 8 102.261 102.261 100 7.408 2,065 24.796 0.279 0.083 206.7 24819
57 GF Zone 10 55.55 55.247  99.455 7.689 1.981 22 0.258 0.09 198.3 22119
58 GF Zone 1 47.014  47.014 100 8.644 2,679 24.862 0.31 0.108 268.2 2488.8
59 GF Zone 11 138.701 130.251  93.908 5.977 1514 26.083 0.253 0.058 1515 2610.1
60 GF Zone 9 303.165 231.676 76.419 6.254 0.816 26.922 0.131 0.03 81.7 2695

Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor AreaThreshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc

Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e (lux) e (lux)
50 FF Zone 4 53.505 53.505 100 11171 2.069  27.646 0.185 0.075 207.1  2767.2
51FF Zone 5 164.3 164.3 100 8.909 2244 27.467 0.252 0.082 2245 2749
52 FF Zone 3 27.847 14949 53.684 4.332 0.848 18.742 0.196 0.045 849 1875.9
53 FF Zone 2 19.865  19.865 100  12.105 3.762 27.74 0.311 0.136 376.6 2776.7
54 FF Zone 6 52.086 47.578 91.346 8.486 1366 27.632 0.161 0.049 136.8  2765.5
55 FF Zone7 79.134  79.134 100 8.343 2746  25.124 0.329 0.109 2748 25144
56 FF Zone 8 102.261 102.261 100 8.128 2424 26.698 0.298 0.091 2426 26722
57 FF Zone 10 55.55 55.55 100 8.929 2.508  25.296 0.281 0.099 251 25315
58 FF Zone 1 47.014 47.014 100 9.425 3.054 26.661 0.324 0.115 305.6 2668.3

59 FF Zone 11 138.701 137.924 99.44 6.471 1935 27.034 0.299 0.072 193.7  2705.7
60 FF Zone 9 303.165 264.283 87.175 7.054 1.017 28.879 0.144 0.035 101.7  2890.2

Floor Area Floor Area Uniformit Uniformit
above above Average Minimum Maximum y ratio y ratio Min Max
Floor Area Threshold Threshold Daylight Daylight Daylight (Min/ (Min / Illuminanc llluminanc
Block Zone (m2) (m2) (%) Factor (%) Factor (%) Factor (%) Avg) Max) e(lux) e(lux)
50 SF Zone 4 53.505 52.872 98.817 9.646 1611 21.108 0.167 0.076 161.3 21127
51SF Zone 5 164.3 164.3 100 8.978 2.049  23.405 0.228 0.088 205.1  2342.2
52 SF Zone 3 27.847 12,507 44912 3.467 0.62 17.126 0.179 0.036 62.1 1714.2
53 SF Zone 2 19.865  19.865 100 9.884 2.879 22.86 0.291 0.126 288.2 2288
54 SF Zone 6 52.086 42971 82.5 7.087 1.041  22.463 0.147 0.046 104.2 22485
55 SF Zone 7 79.134  79.134 100 7.843 2423  21.353 0.309 0.113 2425 21369
56 SF Zone 8 102.261 101.563  99.318 6.963 1937 21.43 0.278 0.09 193.9 21449
57 SF Zone 10 55.55 55.55 100 8.377 2263 22178 0.27 0.102 226.5 22199
58 SF Zone 1 47.014 47.014 100 8.257 2525 22531 0.306 0.112 252.7 22549
59 SF Zone 11 138.701 120.149  86.625 5.502 145 21691 0.264 0.067 1451 2170.7
60 SF Zone 9 303.165 240.517 79.335 6.51 0.888  25.663 0.136 0.035 88.9 2568.4
79% of daylight
Scenerio 1:DGU | Scenerio 1 Scenerio 5:lightshelves
(more exposure
area)and SGU
(less exposure
area)
North SGU X X X o
South DGU o) o) o] o}
East et o o o X
west DGU 0 o [e) X
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WITHOUT SHADING:
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Block [Zone | Flooe Avwa 102} Floor Arma ab | Floce Ama ab | Average Dagl | M Dt | M Da_ W by ot |0 iy 1oh | Min Ik ) |

Block 1 Zore 5 164 300 162 223 6% 778 1633 2603 2% aon 18343 282 7%

Block 1 Zore 3 747 14265 51228 ey 0740 18420 0181 0041 new 104457

Bock 1 Zora 2 19655 19865 100,000 1650 3%0 7.7 0305 0123 %29 ms

Block 1 Zone 52 086 4557% |29 2045 1224 7670 0152 0064 12252 276983

Block 1 Zera 7 S 79134 100 000 7245 242 23 04 0108 wn Zu%

Block 1 Zore B 102261 1102260 100 000 7.408 20685 W% 73 000 20667 2481 85

Block 1 Zene 10 T 55 247 oy 7683 199 210 0298 00% 1982 z2ne

Block 1 Zone 1 7o a0 1100000 g6 2679 4882 030 0108 %220 48875

Block 1 Zene 11 187m 130291 nwe s977 1514 2003 0253 005 191,47 21007

Block 1 Zore 3 03165 23167 75419 254 0816 *92 0131 00® nn %% 0

Block 2 Zone 4 51505 53505 100 000 nmn 2089 27646 0168 007 20713 276716

Block 2 Zore 5 164 300 164 300 100,000 8908 22 27 47 02 002 2455 274304

Block 2 Zone 3 7047 149 S1684 [ 0048 10 01% 0045 %0 187590

Block 2 Zore 2 19685 156865 100 000 121085 I el om ‘015 ko] g A

Block 2 Zone & 52085 L) 91 345 3 1.%66 762 0161 048 1%76 276554

Block 2 Zern 7 SE] IR 100,000 2343 2746 124 09 0103 7480 ey

Block 2 Zore § 100 261 102 261 1100 000 (3P 240 %69 0238 003! 2260 %7215

Block 2 Zone 10 %950 950 100 000 a9 2508 2% 02 00% 103 N

Block 2 Zore 1 Tma 7o 1100 000 348 3054 26661 03 a1 30561 %6827

Block 2 Zone 11 187 127,924 w440 san 198 270% 029 aon2 19370 mETI

Block 2 Zore 9 23965 264 283 w175 7.054 10V7 2675 0164 005 0.73 269020

Block 3 Zone 4 51508 282 wa? a6 1611 108 0167 a0 161.27 M2

Block 3 Zorm 5 164 300 164,300 100,000 8978 2049 23405 028 0086 2505 23216

Block 3 Zone 3 7847 12507 w2 1467 0620 17126 0179 Q0% 6205 171425

Block 3 Zore 2 19655 19865 100 000 3854 26m9 22660 0291 CYF 2317 2880

Block 3 Zore & 52085 Qm 500 7.087 1.041 2453 0147 0046 10417 24847

Block 3 Zorw 7 E-RET] 79134 100 000 7843 240 ¥ 0303 a3 225 FET]

Block 3 Zone 8 100261 101,563 «une €963 150 21420 0278 '0.0% 15388 FITE]

Block 3 Zore 10 % %0 55550 100 000 eI 223 21 a2n LR [irg xa8 2988

Block 3 Zare | 7o 7o 100,000 8257 1255 250 0306 02 25267 ‘2w

Block 3 Zore 11 12m 120149 wmem o502 1450 2169 0264 0067 14808 anmn

Block 3 Zere 3 WIS 2057 7935 8510 0,688 =663 0% 00s MR 26835

Total 130263 2063905  91.490 7.897 0620 2679 0.000 |0.000 62,05 2020
. A A A R B R E R R R ERERERRERSNERDN]
~
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WITH LOUVERS:

Sock |Zore 1Flooe Avea 2] |Floce Aves sbove | Floor Acea above . | Avesage Dayhght | Mirsmum Daghght | Masamum Daghaht. | Uedomty rato M1 | Urdoendy 1atio (M| Min Iunsnance (] Max Bumnance (1|
Hock 1 Zore 4 53506 BS 73 %64 612 05604 3516 0167 0063 W45 242 |
Hock 1 Zore 5 164 300 RES 59121 2840 0505 849 0178 0051 5051 567
Hock 1 Zore 3 27,047 6648 21880 1575 0273 a8 0173 0030 an €59
Hook 1 Zore 2 19,055 672 ("] 4% 1120 10378 0245 0108 n207 1006
Hock 1 Zore & 52085 x5 5.0 30m 0423 1043 013 008 Qou 1044 2
Hock 1 Zora 7 Y E] B3 8% 2% 0an laam 01 oo a8 me
Hoes 1 Zorm 8 1R 2% =013 205 2683 0670 a8 02 0070 670 %331
Hook 1 Zorw 10 55550 B[ 5363% 2745 0420 a7 0157 0051 o8 84243
Hock 1 Zorm 1 a7 ECH 7,028 319 0748 3713 02 077 7455 7214
Hock 1 Zore 11 138700 5 B0 213 0467 10067 0219 0046 %7 100772
Yock 1 Zore § 02165 17.882 30,684 2 0.204 10118 00 0000 W44 101253
Mok 2 Zore d 51505 Q50 767 408 062 a7 0153 0063 0220 %0S)
Hock 2 Zore § 164300 .97 62152 1% 069 1026 0212 0067 6413 10205
Hock 2 Zore 3 27047 6142 um 1620 03m ame 018 003 ) 0245
2 Zore 2 198885 1755 @ 47 1217 10643 0272 0120 12778 106528
Soek 2 Zore 6 52086 7% 53654 3220 0421 l102¢0 [Tk o081 (37} 249
ok 2 Zorm 7 79134 “on E 2924 053 3614 0133 0053 E) %221
2 (Zore 102261 54413 53216 294 0754 (1007 0259 0075 42 1011 59
Hock 2 Zore 10 55550 TR 62545 3190 057 l90s 018 0064 5787 90317
Hock 2 Zore 1 a7 s 72404 1470 0851 10002 0245 0085 %15 1001.10
Hock 2 Zore 11 138 700 wam N 22% 0508 10168 0220 0050 063 101765
Hock 2 Zore 2 02165 12080 0202 2479 0293 10647 0118 007 Y 108561
Hock 3 Zore & 53506 073 95265 70 094 1228 012 000 B2 122088
Sock 3 Zore 8 164 300 145 7% 83103 5188 1365 12820 023 2107 1%73 1R
Feck 3 Zore 3 27,847 347 08 21 0410 6= 0134 008 4100 :0E1
Hock 3 Zorm 2 19865 18 760 :|aTe 590 157 235t 033 0153 13809 17% 5
Tock 3 Zorm 6 52086 H1% 67500 0s 0616 12433 047 0050 §160 242
Hock 3 Zore 7 7913 =) 9760 4524 1560 [1in7 0.M5 0138 15610 1263
Hock 3 Zore 8 102261 Qs w0214 4158 1265 1247 0304 0103 12668 120574
ock 3 Zore 10 55 550 wws %0000 4850 1484 12424 0297 0116 14450 124352
Hock 3 Zore 1 a7oe Qaxs 9206 Iy 1607 1.974 038 01 16081 1% 5
Hock 3 Zore 11 127 e 54,052 azn 037 1221 0249 0ors %7 128%
Hock 3 200 9 3168 187.945 61.9% £ 0803 1852 0134 0.0 0% 148843
Total 3130283 1023 741 58 261 3454 0.204 452 0.000 0.000 2044 148343
(A R BB B EREREERERERERENSRESRSERSRLRLRNEN}N ) I.
60% of daylighting is achieved
- LA R B B R R ERERESRHNSSESRSE:-RZSES:SRSE:E}R.] l. =
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WITH OVERHANGS:

Block |Zore |Floor Area 2] |Floce Asea above . |Floce Avea sbove | Average Daybort | Mirsmum Daboht | Massmrs Daybort. | Urdomnty rato (ML | Urdorsiy raso M0 | Min Ilessrce fludl Mas Sumnance (. |
Block 1 Zorm 4 51505 42530 79487 4309 0654 12197 0153 0054 56 45 1221.06 ]
Block 1 Zore 5 164 300 12686 68571 1427 052 12407 0189 0047 28 124158
Block 1 214 15 22.m8 183 1410 0199 1] ™ 1141.97
Block 1 13565 18505 1% 5553 1395% 02 0.0%0 23 135104
Block 1 52086 3843 57.308 3m iz 0144 0038 5420 38
Block 1 731 45064 56 M6 nyw 12682 0184 0045 57.85 126954
Block 1 102 261 S3403 58090 1258 1261 02% a1 %69 126420
Block 1 5,950 Rk £1.455 xr 1.355 0183 0048 “n nxz2
Block 1 014 e T TM 3893 12639 o 0085 8364 1254 86
Block 1 138 701 54004 9% 2816 12920 13 L] 49 12933
Block 1 03165 14280 a7 273 14418 00 Lk ] 704 144307
Block 2 53505 ues £36% 4972 12761 0168 005 gaa 12774
Block 2 164 300 12572 76520 Joes 12942 0. sy e 129549
Block 2 21047 238 29829 1988 11606 0206 00 007 1161 64
Block 2 19865 8N 42m 5693 1358 0243 01 183 13002
Block 2 52086 3 85 61154 18 14746 01% 0042 6213 147584
Block 2 914 51997 65707 I805 13020 011% 0054 7048 130315
Block 2 102 261 e2177 85 6% isu 12604 0258 am Nnn 128054
Block 2 55550 40293 72545 ign e 0 Q080 nn 122567
Block 2 ame B w02 23 422 1307 0240 007 10 58 13080
Block 2 138701 3152 42647 2380 13168 a4 0048 6360 131803
Block 2 03 165 143919 43451 2993 15345 0120 0023 *05 153580
Block 3 53505 RuS 830 7080 1505 01 oo 1372 151050
Block 3 164 300 15825 % 6280 16160 027 0108 17219 161763
Block 3 21847 10543 2% 2508 180 0206 0045 5298 1180 %8
Block 3 19865 19865 100,000 2 241 18I aix 01% 203% 161333
Block 3 52086 9665 76154 5208 087 16710 0189 0083 8788 167243
Block 3 T3IU LR HaH S50 1545 “m k] IR 19506 2N
Block 3 102 261 % 580 L 5133 1645 14863 o Q1o 164563 1497.03
Block 3 5550 54540 Wi 6005 189 15458 ane 0123 18N 154827
Block 3 104 04 100,000 5950 209 1539 0350 1% 20388 153913
Block 3 138701 e 6 947 4008 122% 15488 Lk 0073 1273 19550 05
Block 3 03185 2955 63113 453 0683 2163 0147 003 5834 2808
Totad ma 7 an G617 4223 0270 20163 0000 0.000 27.04 201808

66% of daylighting is achieved
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WITH OVERHANGS AND FINS:
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Flock [Zom [Foor Arme [ed) [ Floor Arne sbove | Flocr Aswa above [ Average Daghght | Mirsewm Dlavioht | Masamus Daghht. | Undoesaty 1 (M| Uifomndty 1ot (Me | Min [ranarcs (haf Maas Smnance |

flock 1 Zone & 53505 145 7515 4170 6M 1S 2161 a057 A 1548
Flock 1 Zom5 164300 2180 219 3 (13 =] o7 2048 BB =4
Block 1 Zore 3 7847 £937 a9 1746 k) 19068 025 00 BT 1007 &7
Block 1 Zore ? 19658 795 0% 1% 1% 250 (-3 a0 nse 123418
Block 1 Zore & 62085 208 % 16 a56 11%5 21% 003 5419 13 0
fock 1 Zorw 7 N 16 L d 251 11 667 a1 00 5142 157 54
Pock 1 Zom ¥ a2 X <20 945 3087 a7 17 0240 0063 u7 13365
Flock 1 Zor 10 =% ol B4 EAD ] (L) 0 2166 o081 2719 1055
Block 1 Zore ame E¥.] 7500 1688 gam 0 2218 o0 020 1n51.2%
Block 1 Zore 11 1m0 LR E] x28 205 aert 1218 9% oo wn 12195
Bock 1 Zore § X3165 1285 4260 251 o] 12600 a1 a0 8.1 1290 %

2 Zomd 53505 “s 53005 AT o847 1220 217 0069 Ll 1289

2 ZomS 164 300 113590 e I eny ulo 0060 nn e
Block 2 Zorm 3 pod-T) 753 Zme 162 o3 0am pYic B 10212
Block 2 Zore ¢ 19655 Rl 1% s 125 12686 2 1805 1267 60
Bock 2 Zone b 208 n%s S 18m 5% 1199 0043 W 1%
Plock 2 Zom 7 791 45918 % 412 V6% a6 053 269 197 06
Block 2 ZomE W2 (T30 278 3% e "% 0068 k] NE%
Block 2 Zore V0 =70 T nes 0] o "nas 2064 216 nAaw
Block 2 Zorm 1 rme na nan 19% 2 e Q08 £k nsme
Bock 2 Zone 11 1% %65 01% 2 o5 12503 Q0 Na 1510
flock 2 Zomm § 3165 W 7158 10 %0 3 006 2% nn 138 7%
Block 3 Zoe d 395 228 ] #6568 133 119% 005 ne 13978
Block 3 Zone'® 164 30 19580 £ 95 158 L3 .3 2106 193955 1501 03
Block 3 Zore 3 780 WK 1] 23 L] " o oy 28 nEn
Block 3 Zore 2 19855 15 200 000 £aM in2 1o 2% Al me 199
fock 3 Zore b 52096 B4 na S016 266 55 81 0056 % 158 &
Block 3 Zom 7 T91% 7R %123 297 T2 1305 035 Ny m® 1317
Block 3 Zora B i) Ech. 1] 28 - 150 1385 2313 o L4 H] 138589
Block 3 Zone 10 9% 450 w10 8% 198 e oxr 03 1491 08 4.3
Block 3 Zore ame e o 00 N 20 ) Lk~ 0145 260 1850 80
Pock 3 Zone 11 1%m w5 216 1% 1067 119n L a0 10560 138 66
Flock 3 Zom 9 G155 206 3 8 0m n =y 17068 215% a0 837% neyw
Total NMWA 139319 618N 4mo 0263 17 088 0000 0.000 %8 ey

€2% of daylighting is achieved
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ANALYSIS:

WITHOUT SHADING:

Room Electricity (kWh) 47 70 500 83 500 83 47 70 500 83 500 83 500 83 4770 500 83 500 83
Lighting (kWh) 0.00 751.27 751.27 0.00 751.27 751.27 751.27 0.00 751.27 751.27
Cooling (Electricity) (kWh) 0.00 268272 351912 0.00 2564 46 2752 40 347521 0.00 2808 .97 2263 34
DHW (Electricity) (kWh) 0.00 47.04 47.04 0.00 47.04 47.04 47.04 0.00 47.04 47.04
Air Temperature (*C) 3073 2580 26 60 36.70 2575 2613 27.30 3072 2575 2542
Radiant Temperature (°C) 3147 29 46 3072 37.42 2872 2913 3204 31.07 28.74 2834
Operative Temperature (°C) 31.10 27 63 28 66 37.06 27.23 2763 2067 30 90 27 24 26 88
Outside Dry-Bulb Temperature (“C) 2520 26 49 3078 3114 2828 29 68 29 95 2827 27.78 2534
External Infiltration (kWh) 327 69 34 63 23401 32125 14137 200 29 14811 144 68 11432 909
General Lighting (kWh) 000 75127 75127 000 75127 75127 751.27 000 751.27 751.27
Computer + Equip (KWh) 47 70 500 83 500 83 47 70 500 83 500 83 500 83 4770 500 83 500 83
Occupancy (kWh) 0.00 21410 21410 0.00 21410 21410 21410 0.00 21410 21410
Solar Gains Exterior Windows (kWh) 1757.76 181471 1819.43 1759.04 1177.32 1181 .44 1629.02 946 32 1439 02 134775
Zone Sensible Heating (kWh) 0.00 001 001 0.00 0.00 0.00 001 0.00 0.01 0.00
Zone Sensible Cooling (kWh) 0.00 -334849 4037 .46 0.00 -2873.95 -3019.61 -4520 .86 0.00 -289625  -2650.50
Mech Vent + Nat Vent + Infiltration (ac/h) 0.71 116 1.15 0.71 116 1145 1.15 0.71 1.15 1.16
Crgr g e v e v wuu [ P o R Pone P e
Cooling (Electricity) (kWh) 0.00 222475 3005.03 0.00 2275.22 244320 285372 0.00 243977 188273
DHW (Electricity) (kWh) 0.00 47 04 47.04 0.00 47 04 47 04 47 .04 0.00 47 .04 47.04
Air Temperature (“C) 2838 2546 26 20 3338 2553 2586 26 62 29.36 2548 2515
Radiant Temperature (°C) 28 84 28 20 29.30 3370 27 88 2819 3014 29.49 27.71 27.30
Operative Temperature (°C) 28 61 2683 27.75 33 54 2670 27.03 2838 29.43 26 60 2623
Outside Dry-Bulb Temperature (°C) 2520 26.49 3078 3114 28 28 2968 2995 2827 2778 2534
External Infiltration (kWh) -190 .59 54 87 257 22 -131 .46 154 32 21543 187.99 -66 68 12978 .10
General Lighting (kWh) 0.00 751.27 75127 0.00 75127 751.27 75127 0.00 751.27 75127
Computer + Equip (kWh) 47 70 500 83 500 83 47 70 500 83 500 83 500 83 47 .70 500 83 500 83
Occupancy (kWh) 0.00 21410 21410 0.00 21410 21410 21410 0.00 21410 21410
Solar Gains Exterior Windows (kWh) 777 87 884 04 881 .08 861 .05 564 .39 564 97 793.43 450 96 678.08 598 07
Zone Sensible Heating (kWh) 0.00 001 0.01 0.00 0.00 0.00 0.01 0.00 001 0.00
Zone Sensible Cooling (kWh) 0.00 257266  -3166.81 0.00 -2394 93 -251091 -3455 58 0.00 229959  -2053.23
Room Electricity (kWh) 47.70 500 83 500.83 4770 50083 500 83 500 83 47.70 50083 500 83
Lighting (kWh) 0.00 75127 751.27 0.00 75127 751.27 751.27 0.00 75127 751.27
Cooling (Electricity) (kWh) 0.00 2251.09 3075 64 0.00 2307 02 2476 51 2939 .92 0.00 2470 60 1969 90
DHW (Electricity) (kWh) 0.00 47.04 47.04 0.00 47.04 47.04 47.04 0.00 47.04 47.04
Air Temperature (°C) 28 81 2549 26 27 3374 2555 25 89 2671 2951 2551 2521
Radiant Temperature (°C) 2933 2828 29 51 3412 27.98 2829 30 41 29 66 27.81 27 51
Operative Temperature ("C) 2907 26 88 27 89 3393 2676 27 09 28 56 29 59 26 66 26 36
Outside Dry-Bulb Temperature (*C) 2520 26 49 3078 31.14 28 28 29 68 29 95 28.27 27.78 2534
External Infiltration (KWh) 21555 5318 253 .48 -152.42 15279 213 68 18228 7485 12816 3.47
General Lighting (kWh) 0.00 761.27 751 27 0.00 75127 751.27 75127 0.00 751.27 75127
Computer + Equip (KWh) 47.70 500 83 50083 47.70 500 83 500 83 500 83 47.70 500 83 500 .83
Occupancy (kWh) 0.00 214.10 21410 0.00 214.10 214.10 21410 0.00 214.10 21410
Solar Gains Exterior Windows (kWh) 936 84 946 75 1010 00 97028 633 83 636 23 903 .07 508 90 737 09 72585
Zone Sensible Heating (kWh) 0.00 001 0.01 0.00 0.00 0.00 0.01 0.00 001 0.00
Zone Sensible Cooling (kWh) 0.00 261527 328549 0.00 -2448 58 -2564 95  -3602 62 0.00 -2347.82  -217045
Room Electricity (kWh) 47 .70 500 83 A7 70 500 83 500 83 500 83 47.70 500 83 500 83
Lighting (kWh) 0.00 751 27 0.00 751 .27 751 .27 751 .27 0.00 751.27 751 .27
Cooling (Electricity) (KWh) 000 307035 ©0.00 2300 29 2469 81 2930 79 0.00 2462 61 1960 94
DHW (Electricity) (kWh) 0.00 47 0a 0.00 47 04 7 .04 7 04 0.00 47 04 47 04
Air Temperature (“C) 2875 26 26 3369 2555 2589 26 70 2048 25 50 2520
Radiant Temperature (*C) 2927 29 50 34 06 27 95 2827 30 38 20 63 2778 27 a9
Operative Temperature (“C) 29.01 27 a8 33 88 2675 27 08 28 54 29 .56 26 64 26 34
Outside Dry-Bulb Temperature (*C) 25 20 3078 3114 28 28 29 68 29 95 2827 2778 25 34
External Infiltration (kKWh) -212.25 25373 ~1498 55 15313 214 04 182 05 -73 .30 128 54 3605
General Lighting (KWh) 0.00 75127 000 751.27 751 27 75127 0.00 751 27 751 27
Computer + EqQuip (KWh) a7 70 500 83 a7 70 500 83 500 83 500 83 a7 7o 500 83 500 .83
Occupancy (kWh) 000 214 10 [eNele} 21410 214 10 214 10 0.00 21410 21410
Solar Gains Externor Windows (kWh) 915.185 1000 11 a5s6 65 619 99 622 61 B892 a8 498 19 721 51 709 04
Zone Sensible Heating (kWh) 0 00 00 oo O 0o o 0 00 o 00
one Sensible Gooling (KWh) 0 00 3276 64 o 0o -2437 a9 255395  -3586 .30 000 -233502 -2156.08
Mech Vent + Nat Vent + Infiltration (ac/h) o071 1S o071 1 1€ 15 o070 1€ 16

CONCLUSION:

The different window wall ratio and their impact on the buildings accordingly is given and
also the different proposals for those buildings is also given at different floor levels.The
proposals made on different floor levels and proposals given in such basis.
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