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User Guide for the "Thermal Properties
of Assemblies” Tool

Step 1: To use this tool, click on the URL https://www.mahindratericoe.com/ and click on the
"Research" tab and after that "Toolkits," as illustrated below.
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Step 2: Under the toolkits section, click on "Building Materials Database & Tool" as illustrated
in the below figure;
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Toolkits

The use of state-of-the art research techniques, tools and instrumentation at MTCoE has been instrumental in assisting developers, manufacturers, academia
and other relevant stakeholders of building industry to drive energy efficient and thermally comfortable constructions in India.

Tools at MT CoE
The WATER (Water Availability and Treatment for Efficient Reuse) Calculator

The WATER Calculator is a decision support tool which can be used by home owners, businesses and infrastructure developers to assess the water efficiency
and savings in their upcoming residential projects. The calculator assists in determining the project's water demand and potential for achieving the water
savings and to carry out sustainable management on site.

The Rainwater Harvesting Calculator helps the user to estimate the amount of rainfall that can be harvested for reuse and groundwater recharge at various
cities across India. It facilitates the user to design the capacity of rainwater storage water tank and the potential for reduction in fresh water demand. The
calculator also helps to check the design for groundwater recharge structures.

Eco-Niwas Samhita Design Aider

Eco-Niwas Samhita design aider tool is a unique, user-friendly, design-Based tool developed to ease the implementation of Residential Building code at design
level. This tool has the potential to help the user to devise the different combinations of material assemblies and select the optimized sustainable solutions to
meet the compliance for Visual light transmittance (VLT), Openable window to floor area ratio (WFRop), Thermal transmittance of roof (Uroof) and Residential
envelope transmittance value (RETV) for affordable housing at preliminary/pre-construction design phase. The tool has been pilot tested and validated for
various real-time projects in-line with the Eco-Niwas Samhita 2018 benchmarks. The tool puts to use the database of materials tested at CoE for its thermal
properties and enables appropriate selection of building materials to the designer.

Building Materials Database and Toolg

NABL accredited material testing facility at the Mahindra-TERI Centre of Excellence (MTCoE) located in TERI Gram campus, Gwal Pahari, Gurugram, aims to
characterize the building materials and assemblies for different thermal properties using state-of-the-art techniques. The key thermal properties of building
materials being tested in a controlled laboratory condition at the CoE facility are; Thermal conductivity, Thermal diffusivity, Specific heat capacity, thermal
transmittance (U-value), thermal resistance (R-value), and thermal emittance.

The CoE has developed a database of materials tested in the laboratory for its thermal properties and enables the designer's appropriate selection of building
materials. Further, the database has been enriched and augmented by incorporating the thermal properties data from some other trustworthy sources too.

Apart from the laboratory tested thermal properties database of materials and assemblies, the tool also empowers users to derive thermal properties such as
internal and external heat transfer coefficients (hi & ho), Thermal transmittance (U-value), and Thermal resistance (R-value) of assemblies assumed to be made
of different materials and combinations. A user has the flexibility to either use default values or his own values (being realistic) for specific input parameters
and consequently obtain the default result and user-specified results, respectively.
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and after that, the user will be redirected to the tool's home page, as shown in the below
figure.
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——— Building Materials Database & Tool ———

A high-performance building envelope is a prerequisite and foundation to any energy-efficient built environment. The thermal properties impact both opaque and non-
opaque parts of the envelope that influence the energy consumption in the buildings.

NABL accredited material testing facility at the Mahindra-TERI Centre of Excellence (MT CoE) located in TERI Gram campus, Gwal Pahari, Gurugram, aims to characterize
the building materials and assemblies for different thermal properties using state-of-the-art techniques. The key thermal properties of building materials being tested in a
controlled laboratory condition at the CoE facility are; Thermal conductivity, Thermal diffusivity, Specific heat capacity, thermal transmittance (U-value), thermal resistance
(R-value), and thermal emittance

The CoE has developed a database of materials tested in the laboratory for its thermal properties and enables the designer's appropriate selection of building materials.
Further, the database has been enriched and augmented by incorporating the thermal properties data from some other trustworthy sources.

Apart from the laboratory tested thermal properties database of materials and assemblies, the tool also empowers users to derive thermal properties such as internal and
external heat transfer coefficients (hi & ho), Thermal transmittance (U-value), and Thermal resistance (R-value) of assemblies assumed to be made of different materials
and combinations. A user has the flexibility to either use default values or his own values (being realistic) for specific input parameters and consequently obtain the default
result and user-specified results, respectively. Default input values are based on the design data from weather files, whereas user-specified input values depend entirely on
the user's specific requirements and understanding. The tool evaluates the building materials' real-time performance based on the user's input and compares the
performance against default/standard design conditions. The tool can be handy for selecting and configuring energy-efficient building materials and assemblies. This
thereby enables the user to attempt the code-compliant building envelope designs and perform effective energy modeling and analysis to understand the building's energy
use.
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Step 3: Click on the "TOOLS" tab and after that on "Thermal Properties of Assemblies," as
illustrated in the below figure.
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——— Building Materials Database & Tool ———

A high-performance building envelope is a prerequisite and foundation to any energy-efficient built environment. The thermal properties impact both opaque and non-
opaque parts of the envelope that influence the energy consumption in the buildings.

NABL accredited material testing facility at the Mahindra-TERI Centre of Excellence (MT CoE) located in TERI Gram campus, Gwal Pahari, Gurugram, aims to characterize
the building materials and assemblies for different thermal properties using state-of-the-art techniques. The key thermal properties of building materials being tested in a
controlled laboratory condition at the CoE facility are; Thermal conductivity, Thermal diffusivity, Specific heat capacity, thermal transmittance (U-value), thermal resistance
(R-value), and thermal emittance.

The CoE has developed a database of materials tested in the laboratory for its thermal properties and enables the designer's appropriate selection of building materials.
Further, the database has been enriched and augmented by incorporating the thermal properties data from some other trustworthy sources

Apart from the laboratory tested thermal properties database of materials and assemblies, the tool also empowers users to derive thermal properties such as intemal and
external heat transfer coefficients (hi & ho), Thermal transmittance (U-value), and Thermal resistance (R-value) of assemblies assumed to be made of different materials
and combinations. A user has the flexibility to either use default values or his own values (being realistic) for specific input parameters and consequently obtain the default
result and user-specified results, respectively. Default input values are based on the design data from weather files, whereas user-specified input values depend entirely on
the user's specific requirements and ur 1g. The tool the building materials' real-time performance based on the user's input and compares the
performance against default/standard design conditions. The tool can be handy for selecting and configuring energy-efficient building materials and assemblies. This
thereby enables the user to attempt the code-compliant building envelope designs and perform effective energy modeling and analysis to understand the building's energy
use
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Step 4: Select and provide input parameter for evaluation of thermal properties:

Select the required city for which the thermal properties of assemblies to be assessed,
as illustrated below.
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——— Thermal Properties of Assemblies ———

Select City Climate Zone

‘ Select v‘ Climatezone

Ahmedabad
Akola

Allahabad | Wind Speed Temperature
Amritsar (Interior Environment) m/s (Interior Environment) °C
Us cified [i]

Aurangabad

Bangaluru

Barmer ‘
Belgaum

Bhagalpur Default Defaulit
Bhopal ‘

User Specified i)

Bhubaneshwar
Bhuj

" Bikaner
Chennai

Chitradurga | (Layer wise Outside to Inside)
Dehradun

Dibrugarh
Gorakhpur g mm Default

‘ Guwahati ~ Specified

Enter the required inputs such as exterior and interior wind speed (m/s) & temperature
(oC), as illustrated below.
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——— Thermal Properties of Assemblies

Select City Climate Zone

Ahmedabad v Hot & Dry
Wind Speed Temperature Wind Speed Temperature
(Exterior Environment) m/s (Exterior Environment) °C (Interior Environment) m/s (Interior Environment) °C
User Specified (i) User Specified o User Specified [} User Specified o
Default Default Default Default
7.30 4210 0.5 30

Assembly Construction (Layer wise Outside to Inside)

Select Layer (Layer 1) Thickness, mm Default

Select v User Specified n
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lll.  Select the layers for which the thermal properties of assemblies to be assessed, as
illustrated in the below figure.
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Thermal Properties of Assemblies

Select City Climate Zone

Ahmedabad v Hot & Dry
Wind Speed Temperature Wind Speed Temperature
(Exterior Environment) m/s (Exterlor Environment) ‘C (Interior Environment) m/s (Interior Environment) °C
1 o 37 o 05 (] 29 o
Default Default Default Default
730 4210 05 30

mbly Construction (Layer wise Outside to Inside)

Select Layer (Layer 1) Thickness, mm Default

Cement plaster, 1762(kg/m3) v 10 10-20 10 n
Select Layer (Layer2) Thickness, mm Default

Aerated autoclaved concrete (AAC) block, 642(kg/m3) » 150 75-150 100 n n
Select Layer (Layer3) Thickness, mm Default

Cement plaster, 1762(kg/m3) v 10 10-20 10 un
=

IV.  To calculate the thermal properties, click on the calculate button, as illustrated below.
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Thermal Properties of Assemblies

Select City Climate Zone

Ahmedabad v Hot & Dry
Wind Speed Temperature Wind Speed Temperature
(Exterior Environment) m/s (Exterior Environment) °C (Interior Environment) m/s (Interior Environment) °C
d o 37 o 05 Li] 29 o
Default Default Default Default
730 42.10 05 30

Assembly Construction (Layer wise Outside to Inside)

Select Layer (Layer 1) Thickness, mm Default
Cement plaster, 1762(kg/m3) v 10 10-20 10
Select Layer (Layer2) Thickness, mm Default
Aerated autoclaved concrete (AAC) block, 642(kg/m3) v 150 75-150 100
Select Layer (Layer3) Thickness, mm Default
Cement plaster, 1762(kg/m3) v 10 1020 10
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Step 5: After clicking on the Calculate button, the result will appear as shown in the figure;
the user can download the result by clicking on the Download button.

o O

£ Default Output

& User Specified Output

55.017 11373 18457 11149
é Heat Transfer Coefficient E Heat Transfer Coefficient § Heat Transfer Coefficient, E Heat Transfer Coefficient
H ho, W/im2 K : hi, Wim2.K H ho, Wim2 K : hi, Wim2 K
g : " : 7 : s :
0.677 1476 0.987 1013
i R-Value, m2-K/W U-Value, Wim2 K R-Value, m2-KIW U-Value, Wim2 K

0177 0172

K-Value, (W/m-K) K-Value, (W/m-K)
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