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Abstract: With the ever-increasing urbanization and energy demand in the country, there will be a substantial increase in energy
consumption of any typology of building and urban heat island effect. In a city like Hyderabad, which has a composite climate, the
use of heat mitigation measure like Cool Roofs, not only improves the thermal comfort, but also reduces the cooling demand in the
long run. The paper describes about a cool roof, the different types of cool roofing materials and discusses the latest Cool Roof
Policy of Telangana state. The paper also includes a market study of Cool Roof tiles in Hyderabad.
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1.INTRODUCTION

The definition of cool roofs, according to Energy Conservation Building Code (ECBC) 2017, with amendments upto 2020 is that
“Any roof with slope less than 20°, minimum solar reflectance value of 0.70 and minimum emittance value of 0.75 can be referred
to as a cool roof” (!?. Cool roofs are a simple and economical method to reduce heat gain from the roof and reduce the energy
consumptions, especially during summers.

The roof is an important part of a building envelope and they are a huge contributor to building heat gain. A cool roof comprises of
light-coloured materials, mostly white or of pastel shades, with high reflective properties that prevents absorption of heat by
reflecting the sun’s heat back into the atmosphere. Cool roofs are capable of reflecting back of around 80% of the sunlight, as
compared to 20% of sunlight from the conventional roofs(?.
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Fig 1: Working principle of cool roof
[Source: Telangana Cool Roof Policy 2023-2028
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1. To perform an energy
simulation to evaluate the
thermal performance of
cool roofs in different
climatic zones of India.

2. To simulate different
roof reflectivity values (0.3,
0.45, and 0.8) depending on
two thermostat settings: a
fixed thermostat value of
24°C and an adaptive
thermostat value of 25°C to
26.5°C.

1. The application of cool roofs is
found to be the most effective in
terms of thermal comfort in the
composite climate.

2. When the roof reflectivity of a
conditioned building was
increased from 0.3 to 0.8, the
reduction in overall energy
consumption was 26.51% for fixed
thermostat operation during the
day, 22.41% for fixed thermostat
24-hour operation, 26.74% for
adaptive thermostat operation
during the day, and 23.16% for
adaptive thermostat 24-hour
operation.

3. LITERATURE GAP

The gap identified in the literature review was that the research papers did not cover the market study of the materials available
for cool roofs in the area where the study was conducted.

4. OBJECTIVES OF THE STUDY

e To study about the cool roofs: definition, working principle, advantages and different cool roofing materials available.
e To study and understand the latest Cool Roof Policy of Telangana.
e To conduct a market study of Cool Roof Tiles and compare & analyse the companies manufacturing this product, based

on cost and salient features.

5. LIMITATIONS OF THE STUDY

e The study is predominantly descriptive in nature.
e The market study is restricted to Cool Roof tiles, which is one of the materials used for cool roofs.
e  The market study is restricted to the city of Hyderabad.

6. RESEARCH METHODOLOGY

« Study about the cool roofs and the different materials used for the same.
« Study about the latest state level policy of Telangana regarding Cool Roofs.
« Conducting a market study of Cool Roof Tiles and comparing the prices and salient features of different companies

manufacturing it.

7. COOL ROOF MATERIALS

A number of factors must be taken into account while selecting a cool roofing material, which includes the existing type of roof, its
lifespan and maintenance requirements, availability, cost, installation time, and labour availability. The cool roof techniques are

broadly classified into three categories to cater to a variety of contexts.
e Coated Cool Roofs: In coated cool roofs, the materials or paints with high SRI value (Solar Reflectance Index) are painted
onto an existing or a newly constructed conventional roof. The materials generally used are lime wash, acrylic polymer or
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plastic technology which are in liquid form and in white colour. These types of cool roofs are easy to execute and can be
used to retrofit existing buildings and can also be used for newly constructed buildings.

Membrane Cool Roofs: In membrane cool roofs, the materials used are the pre-fabricated membranes or sheeting such as
PVC (polyvinyl chloride) or bitumen-based. The membranes are installed on an existing roofing system to increase its
solar reflectance and reduce heat gain. These types of cool roofs require trained labour for its installation and regular
maintenance.

Tiled Cool Roofs: Intiled cool roofs, the tiles used on an existing roof or a new roof have high SRI value (Solar Reflectance
Index) and high albedo. The materials used as tiled cool roofs can be ceramic mosaic tiles. These types of cool roofs are
easy to execute and can be used to retrofit existing buildings and can also be used for newly constructed buildings.

8. TELANGANA STATE LEVEL POLICY RELATED TO COOL ROOFS

8.1 Telangana Cool Roof Policy 2023-2028

8.1.1 Objectives of the policy

Awareness programs to adopt to cool roofing strategy for energy savings and improving thermal comfort.
Creating an institutional framework for city-wide adoption of cool roofs.
Providing training programmes for cool roof installations.

8.1.2 Targets for Cool roof policy for the state of Telangana

The total area of Hyderabad — including Greater Hyderabad Municipal Corporation (GHMC), HMDA, all Urban Local Bodies

(ULBs) & area within Outer Ring Road (ORR) is estimated to be around 7000 sg.km{3). The targeted roof area for Hyderabad is
calculated by assuming a min. of 3% of eligible cool roof area, i.e., 200 sq.km. For the rest of state of Telangana, the achievable
cool roof area is assumed to be half of Hyderabad, i.e., 100 sg.km.

Hyderabad Rest of Telangana Annual
Cool Roof Area Cool Roof Area Total
Year (sq. kms) Targets  (sq. kms) Targets  Target for
for Respective for Respective Telangana
Years Years (sq.kms)
2023-24 05 25 7.5
2024-25 20 10 30
2025-26 40 20 40
2026-27 60 30 90
2027-28 75 37.5 1125
Total
Aggregated
Area by
300
2028-2029 200 100

Table 1: Annual targets of Cool Roofs area for Hyderabad & Rest of Telangana under the Cool Roof Policy
[Source: Telangana Cool Roof Paolicy 2023-2028]

Based on preliminary calculations, the state of Telangana could save upto 600 million units (GWh) of electricity per year after
implementation of 300 sg.km area of cool roof.

8.1.3. Implementation Strategy %

8.1.3.A. Mandatory:

Government, Non-Residential & Commercial buildings: Execution of cool roof is mandatory for all the newly
constructed Government owned, Commercial and Non-residential buildings, irrespective of site area.

Residential buildings: Execution of cool roof is mandatory for all residential buildings having plot size of 600 sg. yards
and above.

Government assisted Housing Scheme: Execution of cool roof is mandatory for Central and State govt. built low-income
housing projects and Govt. assisted low-income housing.

8.1.3.B. Optional:

The cool roof is optional for buildings that already have solar rooftop systems.
Retrofitting of non-residential buildings.
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The cool roof is optional for all the residential buildings whose plot size is less than 600 sq. yards area.

9. MARKET STUDY

9.1 House of Johnson: Johnson Endura Cool Roof SRI (Solar Reflectance Index) Tiles

Johnson Endura SR tiles have SRI value > 90 (White colour) and SRI value > 78 (colour tiles).
The interior temperatures can be reduced upto 10°-15° C, after application of cool roof tiles.
The Cool Roof SRI tiles have a matte finish that provide an anti-skid surface, making them safe and practical for areas like
Building roofs, Balconies, Exterior facades cladding and Pavements.
The Johnson Endura Cool Roof SRI Tiles are IGBC (Indian Green Building Council) certified cool roofing tiles.
The Cool Roof SRl tiles are available in 0.8cm, 1cm and 2cm thickness, out of which 0.8cm thickness is widely used. The
different sizes available are 30cm x 30cm and 40cm x 40cm, in which the former is widely used and a minimum order
quantity of 15,000-20,000 sq.ft should be placed for the purchase of 40cm x 40cm tiles.
The Cool Roof SRI tiles are available in 6 colours, namely white, ivory, light grey, pink, almond and sky blue.
Prices: Cool Roof SRl tiles - white colour 30cm x 30cm (8mm): Rs 68 per sq. ft
Cool Roof SRl tiles — other colour tiles 30cm x 30cm (8mm): Rs 75 per sq. ft
Cool Roof SRl tiles - white colour 30cm x 30cm (10mm): Rs 73 per sg. ft
Cool Roof SRl tiles - other colour tiles 30cm x 30cm (10mm): Rs 80 per sq. ft

€00L RooF
SRITILES
=

Fig 2 &3: Images from the market study
[Source: Picture taken by the author]

9.2 Rocotile Roof Cool Tiles (Company outlet at Hayathnagar)

Rocotile Cool Roof tiles have SRI value — 101 (white colour). They are only available in white colour.
The interior temperatures can be reduced upto 11°-13° C, after application of cool roof tiles.
The Cool Roof tiles are ceramic tiles that have a smooth, matt finish and anti-skid surface, making them safe and practical
for areas like Building roofs, Balconies, Temple walkways and Pavements.
The Rocotile Roof Cool Tiles are certified cool roofing tiles, and a certified IGBC (Indian Green Building Council)
Member.
The Cool Roof tiles are available in 1.5cm and 2cm thickness, out of which 2 cm is widely used. The different sizes
available are 10”x10” and 12”x12”, in which the latter is widely used.
Prices: Cool Roof tiles - white colour 10”x10” (15mm): Rs 40 per piece (min order gty: 500 no.s)

Cool Roof tiles - white colour 12”x12” (20mm): Rs 50 per piece (min order gty: 100 no.s)

Fig 4: Rocotil
[Source: rocotile.com]
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e Laying instructions:

a) 6mm-12mm chips concrete is required to set level for slope.

b) Check if the concrete is cured properly.

¢) Use concrete screed mortar in the ratio of 1:6

d) Max. thickness of cement mortar: 25mm.

e) Avoid using steel hammer while laying

f) Use 6-8mm spacers in between the tiles while laying.

g) The joints should be filled with grout and binder mix in 1:1 ratio, waterproofing compounds can be added if necessary.
h) The surface should be cleaned and be left to dry for 8 hours.

i) The tiled area should be cured with water in the morning and evening for 2 days.

e  Cost Comparison of Rocotile Roof tile and Ordinary clay tile

Rocotile Vs Ordinary Clay Tile: Cost Comparison (In Rs)

Ordinary Clay Tile Rocotile

Cost of tile 28 42
Grouting compound 3

Lime surkhi mortar 32 0
Baby chips slope 0 12
Cement mortar 20 20
Water proofing 10 10
Labour charges 25 25
Total cost per sq. ft. 118 112

Table 2: Cost comparison of Rocotile vs Ordinary clay tile
[Source: rocotile.com]

10. CONCLUSIONS

e From the market study, it can be concluded that the Rocotile Cool Roof tiles are cheaper than Johnson Endura Cool Roof
SRl tiles. Also, the former is cost effective when compared to an ordinary clay tile.
e The laying process of the roof tiles is also simple and easy to execute.

e With the implementation of the Cool roof policy and the cost-effectiveness and simple laying process of the roof tiles,
there will be an increased usage of this material for reducing indoor temperatures and energy consumptions.
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