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Simulation tools for building
design

A Advanced computer tools exist to model whole building and
building systems

A Computer simulation models are most commonly used for
optimizing:
A Concept Design
A Facade Systems & Dalyghting
A Interior Lighting
A Energy

A HVAC Design

A Simulation is key to integrated design

A Empowering designers to make good building performance
decisions

Environmental Design Solutions [EDS] 2



Building Simulation tool Simulation
description outputs
- physical data - energy consumption (MW
- design parameters - energy demands (kW)

- environmental conditions
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Integrated Design for Sustainability

DESIGN TO CONSTRUCTION TIMELINE

PROGRAM SCHEMATIC DESIGN  CONSTRUCTION CONSTRUCTION POST-
PRE-DESIGN DESIGN DEVELOPMENT DOCUMENTS MANAGEMENT CONSTRUCTION

POTENTIAL
BENEFITS

Better Buildings from earlier design decisions
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Optimize Concept Design

Site Selection and Design
Building form & orientation
Internal layout

Glazing size and position

o To Do Ix



Micro Climatic Analysis of the Site

mean maximum
summer 35°C , monsoon
June to August

potential - Solar Energy Generation

Northern Inclination

seasonal variation

Summer SW wind
avgspeed- 15Km/hr,
Winter-NE wind
avgspeed-10km/hr
Monsoon¢ West wind
avgspeed20 km/hr
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Optimize Concept Design

Aldentify mutual shading
from the existing

development around the
Site. N

NORTH
>WEST
Study Building
>EAST
SOUTH

LEGEND

i SOUTH
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SHADOW PATTERN ANALYSIS

Shadow ranges for December -22
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SHADOW PATTERN ANALYSIS

Shadow ranges for March & September-22
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OCTOBER T NOVEMBER “="  DECEMBER
Shadows at 9AM




JANUARY

OCTOBER == NOVEMBER ~~  DECEMBER
Shadows at 12 Noon
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OCTOBER > NOVEMBER ‘ DECEMBER
Shadows at 5 PM




Optimize

Facade Systems



Shading Design Options

UERTICAL SHADING HORI|ZONTAL SHADING

SECTION X SECTION Y SECTION Z

f / / / / ?:le:*r:o?r‘?l!m.ac,[_’itag:am - Shaded Tlme Zone
I | n Poson: 158.0% 51 4+ 330
[ s 3

TYPE B

FANAVAYAN

TYPE C
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Option 1 & g Option 1

Unwanted evening
(South west) sun

West Sun blocked

Option 2
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south sun Late evening sun
BLOCKED N
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SOUTH WEST FACADE

FRONT FACADE -




Final - Exploring a sub-option

For better viewing abilities from interior spaces, the west wall can be treated as
jaalis (gysum). This will allow minimum harsh sun to enter the spaces.

SOUTH WEST FACADE

Examples
of Jalli:

stelirhidrra it

Recently
used in Lodi
hotel Delhi

FRONT FACADE




Due to variant solarInsolation
on the facade, the same
facade can be designed for
different specifications from .
bottom to top.

Window Types- SingleGlazing
or Double Glazing can be
identified based on the
iInsolationon the facade
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Facade Insolation

AFenestration area and
percentaged Vision Area V/S
Spandrel Area.

AOrganization of regularly
occupied spaces.

AOrganization of air conditioned
and non air conditioned zones.
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Optimize

Day-lighting



Without Overhang
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Without Overhang
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Daylight Window VLT = 755%

North Facade



Optimize
Interior Lighting



Optimize Interior Lighting
Daylight Controls

Aregulate the level of illumination
provided by electric lights in response t
the presence of natural daylight

Aa sensing device (photocell or
photosensgrthat monitors either the
total/available light level in the space

AControl 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 desig

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
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Energy Modeling &
Analysis

Simulation of ECMSs

A Developing Thermal
Specification
A Glazing Analysis



Analysis of a housing complex
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3. ECM Analysis 4. Output/Results =
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Heat Gains for East Facing Rooms

Temperature and Heat Gains -Tower Room East Block
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Heat Gains for West Facing Room

Temperature and Heat Gains - Tower Room West block
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Optimizing glazing area
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Glass Selection Analysis

HVAC  Energy/Cost

Total HYAC  Energy Savings  Incremental Simple

Energy Use Cost over Base Costof Glass Payback
Glazing Type (kWh) GEAL] Case (%) (Rs) Period (Yrs)
Antelio Emerald 4,534,687 22673435 - - -
Deep greenST408 4,075,159 20375795 10% 3899091 1.7
Aquamarine-ST420 4,204,361 21021805 7% 3899091 24
Blue GreenST436 4,325,001 21625005 5% 3899091 3.7
SingleST420 4,328,556 21642780 5% 2042381 2.0
SingleST436 4,428,799 22143995 2% 2042381 3.9
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Energy Savings Analysis Results

S.No|Alternative

1 Typical building

2 Ashrae base case

3 Roof high albedo

4 Roof R30in

5 AAC wall

6 Cavity Wall 2 in ins

7 Ind Cavity Wall 3 in ins

8 Single Glass U=1

9 Double Glass U=0.5
10 Combined case

increme
ntal Unit

Areas ft2 Cost

39856
45000
80000
80000
80000

8000

8000

total Cost

0 s
120 5,400,000
35 2,800,000
90 7,200,000
110 8,800,000
600 4,800,000
800 6,400,000

Payback
(yrs)

840,632
534,987
521,654
519,028
508,143
499,350
492,942
528,761
526,189
361,744
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% Savings
over

ASHRAE Total Energy
Total (Kwh) Base case Cost (Rs)

-57.1%

2.5%
3.0%
5.0%
6.7%
7.9%
1.2%
1.6%
32.4%

4,203,160
2,674,935
2,608,270
2,595,140
2,540,715
2,496,750
2,464,710
2,643,805
2,630,945
1,808,720

Energy Cost
Savings
over Typical
bldg (Rs)

1,628,225
1,594,890
1,608,020
1,662,445
1,706,410
1,738,450
1,659,355
1,672,215
2,394,440
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HVAC Design

A Evaluation of system
type options

System Sizing
Controls
Optimization
Integrated Building
Management System

o Do Po  Po
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Energy Analysis
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Electricity Use Comparison
(February 2006)
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