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Simulation tools for building 
design
Å Advanced computer tools exist to model whole building and 

building systems 
Å Computer simulation models are most commonly used for 

optimizing:
Â Concept Design
Â Façade Systems & Day-lighting
Â Interior Lighting
Â Energy
Â HVAC Design

Å Simulation is key to integrated design
Å Empowering designers to make good building performance 

decisions
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Integrated Design for Sustainability 
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Better Buildings from earlier design decisions



Optimize Concept Design

Å Site Selection and Design
Å Building form & orientation
Å Internal layout
Å Glazing size and position



Micro Climatic Analysis of the Site 
Coimbatorehas a pleasant, salubrious climate, not reaching the high temperatures of other southern India cities. Situated in the Western part of the 

state of Tamil Nadu, Coimbatoreis located at an elevation of about 398 meters. The mean maximum and minimum temperatures during 

summerandwinter varies between 35°Cto 18°C. highest temperature ever recorded is 41 °C and lowest is 12 °C. the south-west monsoonis 

received in the months from June to August. After a warm, humid September, the regular monsoon starts from Octoberlasting till early 

November. 
The Annual Solar Radiation available on the site varies from a 

minimum of 100 w/sqm to a maximum of 1200 w/sqm
,indicating a potential of Solar Energy Generation 

SOUTH NORTH

As indicated in the Sun Path Diagram 
,the Solar Path travelled by the sun has a 

Northern Inclination in the months 

from May-Aug, which are per 

dominantly overcast monsoon months

The wind is highly influenced by 

the seasonal variation of 

the region. The 

Summer- SW wind
avgspeed - 15Km/hr, 
Winter-NE wind
avgspeed -10km/hr 
Monsoon ςWest wind 
avgspeed-20 km/hr



Optimize Concept Design
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SITE Insolation
Analysis
ÁIdentifying heat islands, 
Ápotentials for mutual 
shading, 
Ámacro and micro level 
zoning possibilities and 
Áimpact of closed or open 
built forms.



Optimize Concept Design
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ÁIdentify mutual shading 
from the existing 
development around the 
site.
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SHADOW PATTERN ANALYSIS
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SHADOW PATTERN ANALYSIS
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Façade Systems

Optimize



Shading Design Options
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Shaded Time Zone
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Façade Insolation
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Due to variant solar Insolation
on the façade, the same
façade can be designed for
different specifications from
bottom to top.

Window Types- SingleGlazing
or Double Glazing can be
identified based on the
insolationson the façade.
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ÅFenestration area and 
percentage ðVision Area V/S 
Spandrel Area.

ÅOrganization of regularly 
occupied spaces. 

ÅOrganization of air conditioned 
and non air conditioned zones.

Façade Insolation



Day-lighting

Optimize
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Daylight Factor 

Distribution
Without Overhang
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Daylight Factor 

Distribution
With Overhang
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Daylight Factor 

Distribution
With Overhang
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Typical Sections
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Daylight Distribution at Work-Plane Height (0.75m)

View Window VLT = 25-30%

Daylight Window VLT = 75-85%



Interior Lighting

Optimize
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Optimize Interior Lighting

Daylight Controls

Áregulate the level of illumination 
provided by electric lights in response to 
the presence of natural daylight

Áa sensing device (photocell or 
photosensor) that monitors either the 
total/available  light level in the space

ÁControl module that then switches or 
dims the electric lighting to maintain the 
needed illumination with minimal 
energy use.
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Optimize Interior Lighting

Integrated Lighting design 
A  experiences the most daylight 
and is turned off or dimmed first

B  is controlled second

C receives the least daylight
and is left at full power to
maintain wall brightness

An integrated electric lighting scheme should deliver electric 
light to the same surfaces as the daylight in order to minimize 
changes in room surface brightness 



Energy Modeling & 
Analysis

Å Simulation of ECMs
Å Developing Thermal 

Specification 
Å Glazing Analysis
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Analysis of a housing complex

1. Actual Building 2. Simulation Input

3. ECM Analysis 4. Output/Results 
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Heat Gains for East Facing Rooms
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Heat Gains for West Facing Rooms
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Optimizing glazing area

Note: South Orientation, Double Green Glass, Warm Coastal Climate
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Glass Selection Analysis

Glazing Type

Total HVAC 
Energy Use 

(kWh)

HVAC 
Energy 

Cost 
(Rs/Yr)#

Energy/Cost 
Savings 

over Base 
Case (%)

Incremental 
Cost of Glass 

(Rs)

Simple 
Payback 

Period (Yrs)

Antelio Emerald 4,534,687 22673435 - - -

Deep green-ST408 4,075,159 20375795 10% 3899091 1.7

Aquamarine-ST420 4,204,361 21021805 7% 3899091 2.4

Blue Green-ST436 4,325,001 21625005 5% 3899091 3.7

Single-ST420 4,328,556 21642780 5% 2042381 2.0

Single-ST436 4,428,799 22143995 2% 2042381 3.9



Energy Savings Analysis Results
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HVAC Design
Å Evaluation of system 

type options

Å System Sizing

Å Controls 

Å Optimization

Å Integrated Building 
Management System
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Energy Analysis



ITC Hotel, The Royal Gardenia
Bengaluru

Energy 
Savings

Recycle 
Waste

Daylight 
& IAQ

42%

34%

76%

90%

Water 
resue



Express Avenue, Mall
Chennai

Recycle 
Waste

Dayligh
t & IAQ

34%

76%

85%

Reuse 
Water



TCS Techno Park, Phase - I
Chennai

Recycle 
Waste

60%

95%

Energy 
Savings

18%

Water 
Savings



Nirlon Konwledge Park, Phase 1.
Goregoan (E) Mumbai

Energy 
Savings

Recycle 
Waste

Daylight 
& IAQ

17%

58%

85%

50%

Water 
resue


