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NAME: EUNICE MIRACLYN H                          INTERNSHIP REPORT                              REG NO: 41890006     ROLL NO: 21S895015       

Location of the site – Thalambur, Semmenchery.

Typology : Office space 

Client – Green Evolution 



CFD ANALYSIS - ANSYS



SOIL TEMPERATURE ON 21-06-2022

RELATIVE HUMIDITY ON 21-06-2022

POTENTIAL AIR TEMPERATURE ON 21-06-2022

MICROCLIMATE 

ANALYSIS 

26-07-2022

NAME: EUNICE MIRACLYN H                          INTERNSHIP REPORT                              REG NO: 41890006     ROLL NO: 21S895015       



WIND SPEED ON 21-03-2022 (Max-1.48 m/s)

WIND SPEED ON 21-06-2022 (Max-1.44 m/s)

WIND SPEED ON 21-12-2022 (Max-1.62m/s)
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Figure 1: MARCH SIMULA 

10.00.01 21.03.2022

x/y Cut at k=0 (z=0.2000 m)

Wind Speed 

 below 0.15 m/s

 0.15 to 0.26 m/s

 0.26 to 0.37 m/s

 0.37 to 0.48 m/s

 0.48 to 0.59 m/s

 0.59 to 0.70 m/s

 0.70 to 0.81 m/s

 0.81 to 0.92 m/s

 0.92 to 1.03 m/s

 above 1.03 m/s

Min: 0.04 m/s
Max: 1.14 m/s
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Figure 1: MARCH SIMULA 

15.00.01 21.03.2022

x/y Cut at k=0 (z=0.2000 m)

Wind Speed 

 below 0.18 m/s

 0.18 to 0.31 m/s

 0.31 to 0.45 m/s

 0.45 to 0.59 m/s

 0.59 to 0.73 m/s

 0.73 to 0.87 m/s

 0.87 to 1.01 m/s

 1.01 to 1.15 m/s

 1.15 to 1.28 m/s

 above 1.28 m/s

Min: 0.04 m/s
Max: 1.42 m/s
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Figure 1: MARCH SIMULA 

18.00.01 21.03.2022

x/y Cut at k=0 (z=0.2000 m)

Wind Speed 

 below 0.18 m/s

 0.18 to 0.32 m/s

 0.32 to 0.47 m/s

 0.47 to 0.61 m/s

 0.61 to 0.76 m/s

 0.76 to 0.90 m/s

 0.90 to 1.04 m/s

 1.04 to 1.19 m/s

 1.19 to 1.33 m/s

 above 1.33 m/s

Min: 0.04 m/s
Max: 1.48 m/s

MICROCLIMATE 

ANALYSIS 

26-07-2022
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Process: Different wind 

rose diagrams  which tells 

us different directions of 

wind throughout the year.

Information regarding the 

input and output for cfd can 

be taken from this chart.
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WIND ROSE DIAGRAM TO UNDERSTAND THE FLOW OF WIND THROUGHT THE YEAR

WIND ROSE DIAGRAM

26-07-2022

NAME: EUNICE MIRACLYN H                          INTERNSHIP REPORT                              REG NO: 41890006     ROLL NO: 21S895015       



Average wind 
speed is given for 
each month for a 
cumulative period 
of 30 years. The 
average wind 
speed throughout 
the year is 2 m/s

MODELLING IN ANSYS CREATING MESH IN ANSYS CHECKING MESH 
ACCURACY IN ANSYS

ASSIGNING INLET AND 
OUTLET IN ANSYS

•PARAMETERS SET

OUTDOOR WIND SPEED  

1.5 m/s (from Envi met as 

an average )

CFD ANALYSIS

26-07-2022
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WIND MOVEMENT INDOORS AT 3’-0” HEIGHT 

WIND MOVEMENT INDOORS AT 6’-0” HEIGHT 

WIND MOVEMENT INDOORS AT 15’-0” HEIGHT 

CFD ANALYSIS

26-07-2022
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WIND 
SPEED ON 
21-0-2022 
(Max-0.12-
0.28 m/s) -

SITE

WIND 
SPEED ON 
21-05-2022 
(Max-0.12-
0.28 m/s) -

SITE

MICROCLIMATE 

ANALYSIS 

16-08-2022
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INLET AND OUTLET  WITH DIFFERENT WIND SPEED FOR DIFFERENT INLETS 0.2-1.5m/s

WIND MOVEMENT INDOORS AT 5’-0” HEIGHT 

The wind speed near the 

workbench is 

approximately 0.3-0.5 m/s 

which creates a 

comfortable indoor 

environment.

CFD ANALYSIS

17-08-2022
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SOLAR INSOLATION ANALYSIS - FORMIT



This side receives the 

lowest amount of direct 

solar radiation since its a 

curved structure the 

radiation is high towards the 

eastern side. 

SOLAR RADIATION ANALYSIS – NORTHERN SIDE 

MARCH

SEPTEMBER

JUNE

DECEMBER

SOLAR ANALYSIS

14-07-2022
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SOLAR RADIATION ANALYSIS – SOUTHERN FACADE

MARCH

SEPTEMBER

JUNE

DECEMBER

The ground floor 

spaces in the south 

facade needs 

protection from the 

sun as the 

mezzanine space 

receives shading 

via the roof.

SOLAR ANALYSIS

14-07-2022
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SOLAR RADIATION ANALYSIS – WESTERN FACADE

MARCH

SEPTEMBER

JUNE

DECEMBER

As there is an 

adjacent 

building the 

sides of the 

walls will have  

mutual shade.

SOLAR ANALYSIS

14-07-2022
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SOLAR RADIATION ANALYSIS – EASTERN FACADE

MARCH

SEPTEMBER

JUNE

DECEMBER

This face receives 

the highest amount 

of solar radiation 

throughout the 

year and trellis 

helps as a buffer 

which reduces the 

direct exposure.

SOLAR ANALYSIS

14-07-2022
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COMPARITIVE ANALYSIS OF SOLAR RADIATION ON EACH FAÇADE 

SOLAR ANALYSIS

14-07-2022
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LANDSCAPE STUDY 
RAIN WATER CALCULATION

GREEN ROOF DETAIL 



Landscape design - As per IGBC  

All plants that are mentioned under IGBC are highlighted in red 

Plants that adaptive to chennai are listed in the upcoming slides.

● Spacing of plants and layering based on its height can 

be used as a natural shade to the walls and pathways. 

● The central courtyard space needs more shading in the 

month of march, sept etc. So external shading devices 

like pergola can be planned for the courtyard. 

● Roof garden in the office can be planted with native 

vegetables and fruits with 2 parts red soil +1 part sand 

+1  part compost.

● https://agritech.tnau.ac.in/horticulture/horti_Landscaping

_types%20of%20garden.html

LANDSCAPE  

RESEARCH

23-07-2022
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https://agritech.tnau.ac.in/horticulture/horti_Landscaping_types%20of%20garden.html


TREES FOR SHADE 

Golden shower tree - at the entrance 

Tolerant to salt and fast growing, the Cassia's versatility 

makes it a wonderful centerpiece, specimen or accent tree, so 

you can plant it practically anywhere in the garden or 

landscape

The golden shower tree is a medium-sized tree, growing to 

15-20 m

Tall trees for shade - Delonix regia

Gul mohar, Flame tree, Peacock flowers

In addition to its ornamental value, it is also a useful shade 

tree in tropical conditions, because it usually grows to a 

modest height (mostly 5 m or 15 ft, but it can reach a 

maximum height of 12 m or 40 ft

Neem tree - Shade

Height between 5-15 m

Flowering plant - Coral Jasmine, Night Jasmine

The shrub grows to a height of 5- 10 meters

LANDSCAPE  

RESEARCH

23-07-2022
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PLANTS THAT HAVE 

WILD LOOK

Height 2 m maximum 

• Clitoria ternatea
• Cast iron plant 
• Indica canna 
• Alocasia 
• Chamaedorea
• Bamboo 
• Sago palm
• Copper leaf plant

CLIMBERS FOR TRELLIS  

• Curtain creeper
• Vernonia creeper
• Star jasmine creeper
• Rangoon creeper 
• Golden trumpet vine

FRUITING TREES

Height is 5-10 m 

• Papaya tree 

• Pomegranate tree 

• Custard apple 

• Indian gooseberry `

• Chiku

• Guava

• Indian Fig Tree

• Jackfruit Tree

• Mango Tree

• Java plum- Jamun

• Coconut Tree

LANDSCAPE  

RESEARCH

23-07-2022
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FLOWERING PLANTS

Plumeria - Flowering plant

This plant will require full sun or

partial shade in your garden.

It can grow upto 5-7 m

Crape jasmine - Flowering plant

Crape jasmine, a shrub very common in

India, generally grows to a height of 6 ft ( 2 meters).

However, it can also grow into a small tree.

Hibiscus -Flowering plant

Plants typically grow from 1-2 m tall, but 2.5-3m tall giants 
are not unusual, especially if grown in rich, well drained 
soil with ample moisture.

Ixora chinensis - Flowering plant

Ixora coccinea is a dense, multi-branched evergreen 
shrub, commonly 4–6 ft (1.2–1.8 m) in height, but 
capable of reaching up to 12 ft (3.7 m) high. It has a 
rounded form, with a spread that may exceed its height.

Flowering shrubs

• Bougainvillea

• yellow oleander

• yellow allamanda

• Four o clock plant

LANDSCAPE  

RESEARCH

23-07-2022

NAME: EUNICE MIRACLYN H                          INTERNSHIP REPORT                              REG NO: 41890006     ROLL NO: 21S895015       



PLANTS WITH MEDICAL USE 

These plants can be kept both indoor 

and outdoor 

To be kept in shade.

The height of these plants are mostly
below 1-1.5 m 

• Snake plant or mother in law’s tongue 
• Spider plant 
• Areca palm 
• Palm lily
• Bamboo plant 
• Pothos plant 
• Aloe vera 
• Tulsi

ROOT ZONE WASTEWATER 
TREATMENT PLANTS 

Indica canna 

Phragmites australis 

(locally known as nanal)

LANDSCAPE  

RESEARCH

23-07-2022
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PROCESS SHEETS FOR LANDSCAPE DESIGN

LANDSCAPE  

RESEARCH

23-07-2022
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PER DAY RAINWATER IN MM 

Note: To estimate the average peak month rainfall, consider the average of at least last 5 
years peak month rainfall of the project location

Peak month = November 

Rainfall of last five years 

2016 = 66.1 mm

2017 = 583.8 mm

2018 = 171.9 mm

2019 = 145.4 mm

2020 = 570.4 mm

Peak month rainfall = 1537.6 / 5 = 307.52

No of rainy days in peak month = 15 days

Per day rainfall = 20.501 mm

Source : 
https://hydro.imd.gov.in/hydrometweb/(S(fk0dy0zs3avgcxiyqs0qvk55))/DistrictRaifall.aspx

2016 = 275.3 mm

2017 = 583.8 mm

2018 = 197.7mm

2019 = 277.6 mm

2020 = 570.4 mm

Peak month rainfall = 1904.8 / 5 = 380.96

No of rainy days in peak month = 15 days

Per day rainfall = 22.85 mm ( 380.96/ 0.06) 

RAIN WATER 

CALCULATION

04-08-2022
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RAIN WATER CALCULATION 

RAIN WATER 

CALCULATION

04-08-2022
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RAIN WATER CALCULATION - IGBC

RAIN WATER 

CALCULATION

04-08-2022
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DETAILS OF GREEN ROOF 

Vegetation layer- Extensive green roof that has less than 200 mm (6”)of soil. 

Lightweight growing medium- Coco Peat or soil can be used as a growing medium as it is an extensive roof soil 
weight is less.

Filler mat - These are also known as drain mats.

Drain layer- Similar to drain mat.

Root barrier - This flexible, tear- and puncture-resistant material keeps roots from penetrating the roofing
membrane and causing leaks.

Waterproof membrane - brick bat coba method, brick and mortar are used to create a slope for the water to drain 
away from the terrace. Another traditional method of bituminous treatment uses bitumen (asphalt) as a thin layer 
on top of the roof surface.

Insulation layer - using insulation cork boards (ICB) in the water storage layer. ICB provides high insulation; 
substrate and vegetation both improve thermal delay.

GREEN ROOF 

DETAILS

28-07-2022
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MATERIAL ITERATION 



1.RAMMED EARTH – 9” thick 2.POROTHERM – 8” thick

U-Value = 2.976 W/sqmK

Time lag = 0.8 hr 
U-Value = 1.042 W/sqmK

Time lag = 5.23 hr 

MATERIAL 

ITERATIONS

18-07-2022

MATERIAL STUDY USNG OPAQUE TOOL
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3. POROTHERM 8” + 1” CLAY BRICK 4. AEROCON – 8” + 1” CLAY BRICK

U-Value = 0.989 W/sqmK

Time lag =6.03hr 

U-Value =0.771 W/sqmK

Time lag = 8.51 hr 

MATERIAL 

ITERATIONS

18-07-2022

MATERIAL STUDY USNG OPAQUE TOOL
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U value Embodied carbon

Rammed earth

Porotherm blocks

AAC Blocks

Embodied energy

LEGEND

MATERIAL 

ITERATIONS

18-07-2022

COMPARISION OF U VALUE, EMBODIED ENERGY AND EMBODIED CARBON OF THE THREE MATERIALS 
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LPD CALCULATION

04-08-2022

LPD CALCULATION 
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LIVING BUILDING CHALLENGE 



1.Living Building Challenge compliance is based on actual, rather than modeled or anticipated, 

performance. Therefore, projects must be operational for at least twelve consecutive months prior to 

audit to verify Imperative compliance.

2.All Living Building Challenge projects must be holistic—addressing aspects of all seven Petals 

through the Core Imperatives.

LIVING BUILDING CHALLENGE WORKS UNDER TWO PRINCIPLES

LIVING BUILDING 

CHALLENGE -

RESEARCH

13-07-2022
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STRUCTURE + APPLICABILITY

THE LIVING BUILDING CHALLENGE CONSISTS OF SEVEN PERFORMANCE CATEGORIES, OR 

“PETALS”:

PLACE

WATER

ENERGY

HEALTH + HAPPINESS

MATERIALS

EQUITY

BEAUTY.

LIVING BUILDING 

CHALLENGE -

RESEARCH

13-07-2022
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TYPOLOGIES

There are four Typologies, and teams must identify the one that aligns with the project’s scope to 

determine which Imperatives apply.

NEW BUILDING: This Typology is for any project that encompasses the construction of a new building.

EXISTING BUILDING: This Typology is for any project that alters either the envelope or the major 

systems of a building. 

INTERIOR: This Typology is for any project that does not alter either the envelope or the major systems 

of a building.

LANDSCAPE OR INFRASTRUCTURE: This typology is for any project that does not include an 

enclosed structure as part of its primary program. Projects may be parks, roads, bridges, plazas, sports 
facilities, or trails.

LIVING BUILDING 

CHALLENGE -

RESEARCH

13-07-2022
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REGISTRATION + CERTIFICATION

LIVING BUILDING 

CHALLENGE -

RESEARCH

13-07-2022
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