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Department of Power, Government of Kerala

Foreword

The building seclor in Kerala i at a crtical jumcture, shaped by rapld
urbanisation, increasing demand for cooling, and the urgen! need 1o align
development pathways with cimate and energy goals. As a slate that has
consistenty demcnsiraled leadership in energy eficency, deceniralsed
renipacable energy, and clmate-responsive planning, Kerala recognises the
importance of evidence-based decision-making to guide its transition towards a
brwv-carbon built amvironmani.

i The Energy Managemen! Cantre (EMC), as the State Designated Agency under

J the Enargy Conservation Act, 2001 plays a ceniral rode i supporting the

Governman! of Kerala in improsving building enargy parformance, strengthening

implementation of building energy codes. and enabling scalable efficiency inlerventions across public and

private infrasiruchunes. In this context, the Deep-Dive and Carbon Pordformance Analysis of Buldings i Kerala
reprasants & significant and tmaly contributon to the slale's enargy and climate action agenda,

This repor, developad under the Asia Low Carbon Buildings Transition (ALCET) Project implamented by the
Global Grean Growlh Instiute (GGG} and supported by the Intemational Climate Inititive (K1), Builds upon
the stale-wide building registry and presents a defailed assessment of operational and embodied carbon
across representative bullding typologies in Kerala. By applying the Building Emisskon Assessment Tool
(BEAT) 1o a selected dataset of BO buildings in the state, the analysis provides valuable insights into energy
performance trands, carbon holspots, and seclor-specific intervention opportunities.

From EMC's parspective, the strength of this assessment les in it ability lo transiate data into action. Tha
findings clearly highlight the dominance of cperational energy use, particularty cooling-related demand, in
drivinig emissions in Healthcare, Hospitality, and Business buildings, while also drawing aftention 1o the
growing importance of embodied carbon in newer construction. These insights directly suppon Kerala's effarts
to enhance compliance with the Enargy Consarvation and Sustainable Bullding Code (ECSBC). promols
efficient cooling solstions in line with the India Ceoling Action Plan, and encourage the adoption of innovative
implermantation models such as Enargy Service Companies (ESCOs) and Cooling-as-a-Service (Caas),

The shortisting of buildings for pilol demonsirations, informaed by this analysis. marks an important step
towards an-ground implamentation. These pilots will not only showcase technical solutions but also help test
financing mechanisms, institutional coordination, and replcable pathways that can be scaled across the slate,

EMC acknowledges the collaborative effons of GGGI and other consortium partners, such as HEAT GmbH,

Energy Efficiency Services Limited (EESL), and state and local stakeholders, in developing this repor. We

baliewe that the insights generated through this deep-dne assesament will sarve as a robust knowledge base

for policymakers, urban local bodies, building owners, and praclitioners, and will support Kerala’s continued
arship in advancing enengy-affician!, cimala-rasiliant, and low-carbon buildings.

Dr. R. Harikumar =
Darecion

Energy Managaemdant Cenlre - Kerala

Thiruvananthapuram 695 017
Tel : 04T1-25940822, 2594924 Fax : 0471-2594923
E-mail: emckiDkeralaenergy.gov.in | Website : www keralagnergy.gov.in



Executive Summary

The Global Green Growth Institute (GGGI), under the Asia LowCarbon Buildings Transition (ALCBT) Project
supported by the International Climate Initiative (IKI), is working with the Government of India and three state
governments, Kerala, Haryana and Uttar Pradesh, to accelerate the transition to lowcarbon buildings through
evidence-based planning, capacitybuilding, and demonstration of scalable solutions.

Following the development of the Buildings Registryfor 1687 buildings, this report presents the findings of a

deep-dive assessment of 80 buildings in Kerala, selected from an initial dataset of 400 buildings. The analysis uses

the Building Emission Assessment Tool (BEAT)a web-basedlifecycle assessment (LCA) platform that quantifies

both operational and embodi ed car bo ndevalapeddyg SEABGHbIdas | di ng
part of the ALCBT Project.

The building dataset chosen for the assessment is dominated by Educational (32.5%) and Healthcare (32.5%)
facilities. Across typologies, Hospitality, Healthcare, and Assembly buildings exhibit the highest energy intensity,
driven by long operational hours, intensive cooling requirements, ad equipment-heavy operations. These
categories also have the highest percapita energy use, indicating significant potential for efficiency
improvements.

In contrast, Educational and Business buildings show comparatively loweEnergy Performance Index EPI)values
but highlight an emerging challenge: the growing share of embodied carbon in newer construction. The shift from
traditional masonry structures to reinforced and ready-mixed concrete systems in recent years has increased the
material-r el at ed <car bon f oot p dataset. Fimishing Khateriald, pafrtisularly ini Hospitalityg
buildings, contribute additional embodied emissions due to freqeent renovations.

Insights from the combined operational and embodied carboranalysisinformed the shortlisting of 16 buildings
for pilot retrofits in Kerala. These pilots will focus primarily on cooling efficiency measures and are expected to
deliver substantial impact, with an estimated average energy savingef 32%andannual COFemissions reductions
of 2,295 tonnes. The demonstrations will test and operationalize scalable business models such Baergy Service
Company (ESCO and Cooling-as-a-Service (CaaS), intended for replication across the state.

Overall, the deep-dive assessment underscoresthe importance of targeted interventions in high-intensity

typologies, improved construction practices, and streamlined data collection system$ enableKer al aHs tr ans
to climate-aligned buildings. The findings provide a strong analytical foundation for statdevel planning and
directly support India#fHs Nationally Det er micambendbuil@irmgnt r i bt
pathways.

! Asia Low Carbon Buildings Transition (ALCBT) ProjecBuilding Emission Assessment Tool (BEAfs://beat -alcbt.gggi.org/
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1. | Introduction

1.1 About the ALCBT Project

The Asia Low Carbon Buildings Transition (ALCBT) Project is a fiveear program implemented in Cambodia,
India, Indonesia, Thailand, and Vietnam. In Indidhe project is being implemented in Kerala, Haryana, and Uttar
Pradesh under the Ministry of Housing and Urban Affairs with support from the respective state governments.
The project is spearheadedby the Global Green Growth Institute (GGGI) in collaboration with HEAT GmbH,
Energy Efficiency Services Limited (EESL), and the ASEAN Centre for Energy (AGHY isfunded by the German
Government through its Federal Ministry for the Environment, Climate Action, Nature Conservation and Nuclear
Safety (BMUKN)viathe International Climate Initiative (IKI). The project aimsto catalyse a nationwide transition
towards low-carbon buildings by addressing regulatory, capacity, and financing gaps, while targeting both
operational and embodiedgreenhouse gas GHG) emissions.

As part of this project, a building registry dataset comprising 1,687 buildings (approximately 1,600+) across
Kerala, Haryana, and Uttar Pradesh has been developedThe dataset includes 1,150 existing buildings
(constructed up to 2024) and 537 new buildings (under construction or planned from 2025 onwards), spanning
residential, commercial, and institutional typologies.

Data was compiledfrom secondary sources, includingenergy audit reports, electricity bills, planning records, and
inputs from government departments and state agencies. For each building, the registry captures detailed
attributes including building identification and location, year of construction, ownership (public or private),
building typology and sub-typology, total and air-conditioned floor area, number of floors, connected electrical
load, annual electricity consumption, cooling system type and capaty, occupancy levels, and operational hours.
Based on this information, key performance indicators such as the Energy Performance Index (EPNvere
calculated, with observed values ranging widely across building types, reflecting differences in use patterns and
energy intensity.

The building registry aims to serve as a foundatioral resource for policymakers and stakeholdersby identif ying
opportunities to strengthen the implementation of the Energy Conservation and Sustainable Building Code
(ECSBCY and Eco-Niwas Sambhita (ENSY and by recommending the integrati on of energy and carbon assessment
tools into municipal regulations.

1.2 Purpose and Scopeof the Deep-Dive Assessment

1600
Buildings
New &
Existing

From the registry database of 400 new and existing buildings,
selected buildings were subjected to a deep-dive assessment using
BEAT. By applying BEAT to a representativedataset of 80 buildings

from the registry, the project aims to quantify building performance,

establish carbon baselines, identify investmentready projects, and
generate evidence for targeted policy interventions and
demonstration pilots for Kerala. The deep-dive assessmentwill

support in facilitating the transition from compiling building

registries to establishing actionable carbon reduction strategies.

Kerala 400

300 Buildings
Shortlisted for
deepdive

assessment.

Kerala 80

60 Existing
Buildings Pilot
implementation

Kerala 20

The next phasewill identify a final cohort of 20 buildings across
Kerala for pilot implementation of energy-efficient cooling
interventions in new and existing structures. These pilot sites will

showcase lowcarbon cooling solutions using natural refrigerants, Figurel. Scope of work the Building

Registry

2 Government of India, Energy Conservationand SustainableBuilding Code (EGBC) (New Delhi: Bureau of Energy Efficiency, Ministry of

Power), https://beeindia.gov.in/sites/default/filessECSBC_2024.pdf
3 Government of India, EceNiwas Samhita (ENS) 2024 (New Delhi: Bureau of Energy Efficiency, Ministry of Power),

https://beeindia.gov.in/sites/default/files/publications/files/BEE%20ENS%202024.pdf
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jointly implemented by GGGI and EESL through innovative business models such as Caafdl ESCOmodels.

The key stepsin the building registry activity are illustrated in Figure 2.

60 Buildings

Investment Grade Energy Audit for

1000 Buildings 300 Buildings
Use of the BEAT Tool, Baseline Energy

Public, Private & Commercial Buildings,

Preliminary Data Consumption, Energy Audits for

Potential Evaluation

Cooling Retrofits, ESCO Business
Models, Implementation

Establish Building Registry Deep Dive Assessment Pilot Demonstration
(June 2025) (October 2025) (December 2025)

Strategy for Existing Buildingsinthe ALCBT Program

600 Buildings 100 Buildings

Public, Private & Commercial Buildings, Assessment through the BEAT Tool and
Preliminary Data Investor Pitching

Establish BuildingRegistry Project Pipelinefor Pilot
(June 2025) Demonstration
(December 2025)

Strategy for New Buildingsin the ALCBT Program

Figure 2. Schematic Diagram for Building Registry Activity

1.3 Relevance of the Deep-Dive Assessment
The deepdive assessmentis closely aligned with India's national climate and development commitments. It
complementsthe State Climate Action Plans)ndia Cooling Action Plan (CAP), and national climatetargets under

the Nationally Determined Contribution (NDC). It also supports theachievement of the Sustainable Development
Goals(SDGSs) particularly:

1 SDG 7 Affordable and Clean Energy
1 SDG 11 Sustainable Cities and Communities
1 SDG 13 Climate Action

By embedding measurable energy efficiency and carbon reduction practicewithin the building sector, the
project makes adirect and meaningful contribution to these global goals.

1.4 Limitations of the DeepgDive Assessment

While the deep-dive assessment generated valuable insights into the energy and carbon performance of buildings
in Kerala, certain limitations were encountered that should be acknowledged:

1 Data Availability and Quality: In many cases, critical datasetssuch aselectricity bills, Bills of Quantities
(BOQs), and detailed design drawings were unavailable or incomplete. Data gaps andinconsistencies
necessitated reliance on secondary sources, estimates, or assumptions, whickffected the accuracy of
certain performance indicators.

1 Investment Readiness and Stakeholder Willingness: The willingness of building owners to share data,
provide access, and invest in upgrades varied significantly. This influenced both the quality of information
collected and the selection of candidate buildings for pilot interventions.

Page9|
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2.1 Building Registry Development

The foundation of the deep-dive assessment was established through the Building Registrgctivity . Data for 400
buildings in Kerala were systematically compiled, cleaned, and categorized bytypology, gross floor area,
occupancy, connected load, and EPI. The registry provided a comprehensive baseline, capturing both public and
private buildings across residential,business educational, assembly, and healthcare typologies. This structured
dataset enabled samplingcross-comparison, and performance benchmarking in subsequent analyticatages

Methodology

2.2 Selection Criteria for the Deep-Dive Dataset

A total of 80 buildings in Kerala were selected from the registry using the selection criteria for detailed
assessment ASHRAE Level 2 andwalk-through audits were conducted for data collection. These buildings
represent a diverse mix oftypologies (residential, business, educational, assembly and healthcajeSelection was
based on a set of technical, performance, operational, and practical considerations:

1 Technical Parameters:Bui | di ngs with a connected | oad of 100
sg.m, and high occupancy (>500 persons for large public buildings).

1 Performance Thresholds: EPI£ 1 8 0 kgWwh /iy e ar for commercial / gover nme
kWh/ sq.m/year for residential buildings.

1 Operational Characteristics: Buildings with cooling systems contributing more than 50% of electricity
consumption and operating hours greater than 3,000 per year.

9 Practical Aspects: Availability of reliable datasets such as BOQsarchitectural/design drawings, and the
willingness of building owners to participate. The investment readiness of the building owners was also
taken into consideration.

2.3 Data Sources
A multi-source data collection approach was adopted to ensure completeness and accuracyThe main data
sources included

1 Audit Reports and Surveys: Site visits and walk-through surveys were undertaken to capture building
performance.

1 Design Documentation: BOQs, architectural drawings, and construction documents were collected
where available. In casesvhere documentation was missing site sketches and AutoCAD models were
developed.

1 Operational Data: Electricity and fuel consumption bills, connected load data.existing energy audit
reports and occupancy information were obtainedfor operational data collection.

1 Photographs and Field Notes: On-site photographs and field sketches provided supplementary detail for
both operational and embodied carbon analysis.

2.4 Building Energy and Embodied Carbon Assessment

BEAT captures comprehensive building information, including building ID, name, type, year of construction,

climate zone, city, location, total floor area, conditioned floor area, number of floors, building typology, and all

relevant inputs required to calculate the building's operational and embodied carbon Based on the b
general parameters and fieldvisit data, material details for each architectural element are identified. Thisis an

essential step in accurately defining material layers

o Connected Load o Operational Load

Heating Load + EnergyBills

e Embodied Energy

* Architectural drawing
(If available)

Cooling Load « Consumption Type
« Bill of Quantities
(If available)

« Photographs

Mechanical
Ventilation Capacity

Lighting Density
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Figure3. Components of the Building Energy and Embodied Carbon Assessment

9 Calculation of Total Connected Load and EPI:The methodology integrates three components of building
energy use, connected load and operational energy consumption to understand how the built
environment interacts with overall energy demand.

1 Connected Load Calculation: The connected load is calculated by identifying and summing the energy
demand of all equipment,including:

o0 Appliances

0 Heating type and capacity

o Cooling type and capacity

o0 Ventilation type and capacity

o Lighting type and capacity
This provides a baseline estimate of t traed suppoits di ngF
identif ication of high-consumption areas, efficient load management, and opportunities for cost savings.

91 Collection of Operational Load Data: Operational energy data are collected by reviewing monthly
energy bills from the building owner, utility c¢omg
internal energy worksheet is used asa supplementarysource.

1 Annual Energy Consumption: Total energy consumption (kWh)is compiled over a defined period,
typically one year, andincludes all energy sourcessuch as electricity, gas, and other fuels

1 Energy Performance Index (EPI} The EPlis calculated by dividing total annual energy consumption by
the total built -up floor area g.m) and isexpressed in kWh/sq.m/year. EPIserves as aritical metric for
evaluating a building#fs energy efficiency. It indic
enabling comparison with industry standards and benchmarks.

1 Embodied Energy Assessment Theembodied carbon is estimated by quantifying emissiongocked within

building materials. Themethodology varies depending ondata availability:

0 Where architectural drawings are availabl®imensions, material specifications, and construction
details aredirectly extracted from drawings to calculate material quantities.

0 Where onlya BoQisavailable Material quantities are derived directly from the BOQ prepared during
construction.

0 Where neither drawingsnor BoQ are available Material quantification becomes more complex.
Approximate drawings are prepared using onsite photographs to estimate material volumes.

1 Material Calculation : Material volumes identified through the above methods are processed using Excel
based calculations.Standardized thumb rules from 1S:10067-1982 are applied where necessary. These
guantities are then used to estimate embodiedcarbon using the BEA'.

2.5 Implications of the analysis for Pilot Implementation

The outcomes of this analysis directly inform the next phase of pilot implementation under the ALCBT projectA
total of 20 buildings hasbeen shortlisted for low-carbon interventions and retrofits, with priority given to cooling
efficiency measures. The pilots will serve as demonstrabn projects, showcasingthe technical feasibility of low-
carbon retrofits; scalable financing models such as ESCO and Caa&nd mechanisms for policy integration,
enabling large-scale replication across states.

11



3.

3.1 Overview of the Building Sector in Kerala

Kerala, located in the southwestern region of India, spans approximately 38,863 square kilometreSthes t at e Hs
building sector has experienced rapid growthdriven by urbanization, high population density, and increased
development activities. The growth hasled to a significant rise in energy consumption, making energy efficienca

critical priority .

Deep Dive AXKeeas m

In the financial year 20192 0, t he construction sector significantly c
for 12.42%" of the Gross State Domestic Product GSDP). This robust performance highlightst h e s erititalo r H's

role in the state#Hs economic fr amewomowth trendk enmarded dyHan e c o n
increase in per capita income and a reduction in the reée
economic health and the construction sectorHs pivotal

3.2 Climate of Kerala

Kerala experiences a tropical monsoon climate characterised by warm temperatures, high humidity, and abundant
rainfall throughout the year. The state has four seasons: a warm and humid summer (MargMay), the intense
southwest monsoon (Juné&September), which brings nearly 70 per cent of the annual rainfgllthe northeast
monsoon (OctobergNovember), bringing additional showers, particularly in the south; and a mild winter
(DecembergFebruary).

The Western Ghats influence the climate by intercepting moistureladen winds, causing heavy orographic rainfall
that ranges from about 2,000 mm along the coast to ove
vegetation and biodiversity®.

3.3 Overview of the Selected 80 Buildings in Kerala

The datasetof 80 buildingsin Kerala, illustrated in Figure 4, shows thatthe Educational and Healthcare buildings
dominate the dataset, each contributing 32.5per centof the total. These ardollowed by Businessbuildings (18.75
per cent), Hospitality buildings (11.25 per cent), and Assembly buildings (5 pecent). Thisdistribution indicates a
building stock largely centred around public serviceinfrastructure .

As shown h Table 1, the age distribution reveals that Educational buildings span all age groups, with many in the
10g30-year range, reflecting steady expansion over time.As per the selection criteria for the deep dive
assessment, @ buildings are old constructions up to 2017, whereas § are hew constructions from 2018.

City-wise distribution , shown in Figure 5, indicates that Thiruvananthapuram has the largest share with 28
buildings, followed by Thrissur with 11 buildings, and Ernakulam and Alappuzha witlseven buildingseach. This
reflects a strong concentration in major urban and administrative hubs, while smaller districtsare less
represented.

4Building Statistics, 2019-2020, Government of Kerala,https://ecostat.kerala.gov.in/storage/publications/17.pdf
5 Monsoon 2024: A Report, Government of India, India Meteorological Department,

https://mausam.imd.gov.in/imd_latest/monsoonreport2024.pdf
12|
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Assembly ®Business ™ Educational Healthcare m Hospitality

Figure4. Percentage Building Type Distribution of 80 BuildiimgKerala

Tablel. Distribution of Buildings by Type and Age Distribution

Building Age Distribution
Type
<10 years 10-30 years 30-50 years 50-100 years Above
100 Years
Assembly 3 1 0 0 0 4
Business 6 4 3 2 0 15
Educational 5 12 4 4 1 26
Healthcare 8 9 1 5 3 26
Hospitality 0 5 0 4 0 9
Crrane 22 31 8 15 4 80
Total

Thrissur TN ]
Thiruvananthap Ui | D 3
Pathanamthitta mm 1
Palakkad mm 1
Malappuram m———
Kozhikode mme———
Kottayam mm 1
Kollam s 2
Kasargod msss 3
Kannur me— 5
Idukki — s
Ernakulam e—— 7
Alappuzha EE—— 7

City

0 5 10 15 20 25 30
Number of Buildings

Figure5. Number of Buildings itihe Cities ofKerala

The analysis of HKdiguael6ardBigute dshowd ¢leardliffedleadesain energy performance and
load intensity across building types. Assembly buildings emerge as the most enerdgtensive category, recording
the highest EPI (133 kWhkg.m/year) along with the highest average cooling load (654 kW) and total connected

Pagel3|
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load (1,090 kW), reflecting large occupancy levels and heavijeating, Ventilation and Air Conditioning (HVAC)
dependence. Healthcare buildings also show high energy demand, with an EPI of 75 kVWg.m/year and
substantial cooling (393 kW) and total loads (654.6 kW) due to 24/7 operations and medical equipment use.
Hospitality buildings display moderate energy consumption, with a total load of 472.7 kW and an EPI of 100, while
Business and Educational bildings show comparatively lower and more efficient enegy profiles. Educational
buildings demonstrate the lowest EPI (18 kWh/sg.m/year) and moderate load requirements, consistent with
daytime occupancy and limited equipment usage.

Overall, the combined indicators highlight that Assembly, Healthcare and Hospitality buildings carry the highest
operational energy burden, presenting strong potential for targeted efficiency interventions, while Business and
Educational buildings show inherently lower load and energy intensity.

140
120
100
100
o
w 80 72 75
)
o)
o
@ 60
>
<
40
18
20
Business Educational Healthcare Hospitality
Building Typlogy
Figure6. Average EPI as per Building Type
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Figure7. Average Total & Cooling Load as per Building Type
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DeepDive and Carbon Performance Analysis of Buildings in Kerala, India

3.4 BEAT Assessment of80 Buildings in Kerala

BEAT quantifies both embodied and operational carbon emissions of buildings, providing a unified methodology
for whole-life carbon assessment The tool applies EN 15978 based LCA boundaries, covering product stage
emissions (AIgA3) and operational energy use (B6). It allows users to model carbon performance through either
BoQs or component-based inputs, linking material data with Environmental Product Declarations (EPDs). The
tool integrates generic, official, andeventually user-specific EPDs to address data gaps and promote local low
carbon material markets®.

Carbon
Optimization
Optimize building
performance for
lower emissions

Life Cycle Localized Material User-Friendly
Assessment Database Interface
Complete building Comprehensive Intuitive and
lifecycle analysis regional data accessible design

Incorporates

Carbon Open Source Material Labels

Benchmarking SR U.se Transparent and
No cost barrier to .
Compare performance Collaborative

access
standards Platform

For cement, concrete,
steel and other key
materials

Figure8. Key featureof BEAT

3.5 Output Generated by the BEAT

Figure 9 shows that Hospitality buildings have the highest carbon footprint, dominated by extremely high
operational carbon emissions (7,155 kgCOFe/sg.m), reflecting intensive energy use and long operating hours.
Healthcare and Business buildings also exhibit substantial carbon levels, with Business buildings showing a strong
embodied carbon component due to materiatheavy construction. Educational buildings fall in the midrange,
while Assembly buildings have the lowest overall carbon emissions. Across all categories, operational carbon is
the primary contributor, highlighting significant potential for energy efficiency measures, especially in Hospitality,
Healthcare, and Business buildings.
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Figure9. Average Percentage of Operational & Embodied Carbon by Percentage

5 BEAT Handbook, Part  Core Concept Guide https://alcbt.gggi.org/beat -handbook-part-1-core-concept-guide/
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The material-wise carbon-concentrated chart in Figure 10 reveals clear trends in how construction practices in
Kerala have evolved across building types and age groups. Masonry shows a distinct age dependency, with higher
usage in older Healthcare and Educational buildingsreaching 55.8 per cent in 50§100-year-old Healthcare
structures, indicating the dominance of traditional construction in earlier decades. In contrast, newer buildings
across all categories display a marked reduction in masonry, reflecting a shift towards reinforced concrete
systems. This transition is further supported by the rise in rebar usage, which is consistently high in midged
Educational and Healthcare buildings and continues into newer construction, demonstrating the shift to
reinforced cement concrete (RCC) as the primary structural system. Precast concrete s1ows a strong presence
in more recent Business and Hospitality buildings, suggesting the adoption of modular and faster construction
methods, especially in commercial and tourisradriven sectors. Readymix concrete (RMC) emerges as the
dominant material in the newest age group across all building types, underscoring the industry's move toward
standardized, high-quality concrete production and modern construction practices.

Masonry (%) by Building Type and Age Group Rebar (%) by Building Type and Age Group
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Figure10. Carbon Concentration Chart with Trends in MateRa&llated Embodied Carbon across both Building Type and Age Group

Finishing materials exhibit a unique pattern. While most building types show relatively low finishing material
contributions across age groups, Hospitality buildings stand out with significantly higher finishing material

Pagel6]



percentages accounting for 30.4 per cent in the 10330-year age group Thisreflectst he sect or Hs e mp |
interior quality, aesthetics, and frequent renovation cycles. Steel usage remains relatively low across the dataset,
reaffirming Keral aHs rfahed struduges, with is®laie@ spikes énroldes Healehtare

buildings likely linked to retrofits or specialized structural needs.

Overall, the material distribution reveals a clear evolution from masonry-heavy traditional buildings to RMC- and
rebar-dominated modern structures, with distinct variations across sectors. Hospitality and Business buildings

exhibit the most modern material profiles, while older Healthcare and Educational buildings retain heavier
traditional construction el ements. These insights higt
progressed, but also which sectors may require targeted retrofitting ormodernization interventions.
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Figurell. Carbon Concentration Chart showing trends in Operational Carbon Distribution (%)

The operational carbonconcentration chart in Figure 11 highlights significant variations across building types and
age groups,demonstrating how usage patterns and operational intensity influence carbon emissions. Healthcare
buildings show the highest operational carbon contribution in the 30350-year age group at 73.5per cent,
indicating older medical facilities with energy-intensive operations and less efficient systems. This high
operational footprint extends into the 50g100-year and above 100-year categories, reflecting continuous 24/7
operation and equipment-heavy environments.

Hospitality buildings also display a striking peak, with 100per cent operational carbon in the 10g30-year range

and 51.4per centin the 50§100-y e ar r ange, underscoring the sector Hs r e
service-driven energy consumption. Business buildings exhibit moderate but noteworthy operational carbon in

the 10¢g30-year and 503100-year groups, showing how wokload intensity and building age shape energy
performance. Educational and Assembly buildings, however, consistently register low operational carbon across

all age groups, reflecting limited opeational hours, lower equipment density, and efficient use patterns.

Overall, the chart clearly indicates that operational carbon is highest in sectors withextended operating hours
and high functional demands particularly Healthcare and Hospitality . At the same time public-use buildings like
Educational and Assembly remain significantly more efficient in operational performance.

17|



Figure 12 presents the relationship between energy useper capita (kWh/person/year) and demand per capita
(kW/person/year) across different building types. Healthcare, Hospitality, and Business buildings occupy the
upper end of both axes, indicating significantly higher percapita energy consumption as operational demand
increases. Hospitality buildings also show several higienergy outliers, reflecting intensive service requirements.
In contrast, Educational and Assemblypuildings cluster in the lower-demand, lower-energy region, demonstrating
much lower per-capita energy use due to shorter operating hours andimited equipment loads. Overall, thefigure
highlights that Healthcare, Hospitality, and Businessare the most energyintensive on per-capita basis, while
Educational and Assembly buildings remain the most efficient.
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Figurel2. Energy Use vs Demand per Capita by Building Type

18]



DeepDive and Carbon Performance Analysis of Buildings in Kerala, India

3.5.1Building Deep-Dive AssessmentData from BEAT & Energy Audits

Table 2 below provides a consolidated overview of buildinglevel energy and carbon performance data. It includes key parameters such as building type, location, total
built-up area,total load, cooling load,annual energy consumption, EPIpperational carbon emissions and embodied carbon emissionsThe table also captures material
related embodied carbon metrics. Below is adetailed summary of the80 buildings assessedusing BEAT:

Table2. Building DeepDive Assessmei@ummary Table

Annual Energy Embodi Operatio

Total Performan ed Major nal
o Constr Coolin Energy Contribution
Building Number of Occupancy ce Index Carbon Carbon

Type ”522? Occupants | Hours (Hr) in g(l'(‘v‘z/";‘d C°’:z‘r‘]mpt G2 &k | & 'é’:r?)%‘:]'ed (kg
a workday COFeq/

(kWh/m2-y | COFeq/ A 10
(KWhlyr) o \EVCHEINC)] m?)

Building ID

1_Comm._TV Thiruvana Soer{acdr)eﬁtrglg
1 M_Kerala_16 Business 2016 16,136 800 7 585 351 7,18,551 45 218 284 502
nthapuram cement -
135
36.4
EL (Rl Thiruvana | Education ?oer{acdr)gtr:lg
2 M_Kerala_18 1995 18,985 2,166 7 629 378 1,28,127 7 621 240 860
nthapuram al cement -
985
35.4
4_Comm._TV Thiruvana | Education
3 M_Kerala_18 1999 18,241 1,544 7 284 170 1,91,370 10 558 Rebar-43.1 371 928
- - nthapuram al
241
S_Comm._TV Thiruvana
4 M_Kerala_16 Business 1999 1,655 166 7 151 91 66,188 40 693 Rebar-44.1 733 1,427
55 nthapuram
6_Comm._TV Thiruvana Masonry -
5 M_Kerala_34 Business 1991 3,403 340 7 212 127 67,503 20 471 v 476 947
- 02 - nthapuram 34.1
e Thiruvana | Education cRoeri:(:)el-tr:I;(L
6 M_Kerala_18 1978 1,858 63 9 200 120 26,640 14 387 344 731
nthapuram al cement -
& 47.5
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2,625
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4,380
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186

438
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7
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5,22,382

2,91,357

15,72,948

1,53,072

78,642

3,84,299

1,59,894

3,28,437
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86,760

58,512

2,48,256
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626
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24
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165

227
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529
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3,25,398

4,61,724

94,674

2,58,257

4,00,266

5,54,399

84,290

11,63,396

1,21,980

67,136

87,812

5
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24

24
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135
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2,303
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2,76,806
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5,64,115
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Masonry -
63.1

Ready-mix
concrete &

5489

113

2482

4492

2152

6708

2176

1760

32

552

2990

1759

8,427

332

2,894

4,660

2,620

11,152

2,506

10,193

384

3,135

3,682

6,659

24|



67

68

69

70

71

72

73

74

75

76

376_Comm._
KNR_Kerala_ Kannur
5806

395 _Comm._
TSR_Kerala_4| Thrissur
7457

398 Comm._
EKM_Kerala_ | Ernakulam
58715

400_Comm._

TVM_Kerala_ ;Egun?;];
20602 P
388 _Comm._

PKD_Kerala_ | Palakkad
17280

370_Comm._
KTM_Kerala_ = Kottayam
26649

371_Comm._

KLM_Kerala_ Kollam
18307

372_Comm._

PTA_Kerala_ Pat:i?t;\amt
53232

377_Comm._

KNR_Kerala_ Kannur
3483

179_Comm._ Malaopura

MPM_Kerala rf]p
_24274

Education
al

Healthcar
e

Healthcar
e

Business

Healthcar
e

Healthcar
e

Healthcar
e

Healthcar
e

Education
al

Assembly

2025

2025

2025

2025

2025

2025

2025

2025

2025

2024

5,806

47,457

58,715

20,603

17,280

26,649

18,307

53,232

3,483

24,274

1,452

11,864

14,679

2,060

4,320

6,662

4,577

13,308

871

2,427

24

24

24

24

24

24

12

1,732

1,139

647

1,766

296

550

351

1,937

225

2,991

1,039

684

388

1,060

178

330

211

1,162

135

1,795

2,25,715

99,562,241

56,53,513

26,28,611

25,85,100

28,49,100

30,70,030

44,62,295

3,04,548

59,49,900

39

210

96

128

150

107

168

84

87

245

6,559

7,394

413

450

807

1,059

662

2,956

270

337

cement -
67.4

Rebar- 89.2

Finishing
materials -
40.5

Ready-mix
concrete &
cement -
63.0

Pre-cast
concrete
-37.7

Ready-mix
concrete &
cement -
61.4

Finishing
materials -
34.6

Rebar-51.2

Ready-mix
concrete &
cement -
61.1

Rebar-49.3

Rebar-31.4

1370

952

3395

26

75

118

68

62

173

7,929

8,346

3,808

476

807

1,135

780

3,024

332

510
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Ready-mix
R (S, Thiruvana concrete &
77 | TVM_Kerala_ Business 2025 24,800 2,480 12 525 315 22,94,452 93 383 133 516
nthapuram cement -
24800
47.3
AL Healthcar
78 KNR_Kerala_ Kannur e 2023 51,295 12,824 24 1,360 816 59,39,901 116 199 Rebar- 40 163 362
51294
A (SO, Malappura Eoe:c?‘;?;‘
79 MPM_Kerala P Business = 2025 = 12,413 1,241 12 671 403 | 26,34,500 212 258 150 408
12413 m cement -
_ 51.6
212_Comm._ 5:{1‘:;’:'2
80 EKM_Kerala_ | Ernakulam | Assembly 2025 11,974 2,993 12 1,050 630 31,83,960 266 312 cement - 188 499
11973 65.2

3.5.2. Shortlisted List of Buildings for Pilot Demonstration
Once the energy audit andBEAT analysis for80 buildings was completed, 16 buildings were shortlisted from Kerala based on thefollowing selection criteria :

Willingness to Invest/ Adopt
ESCO Business Model

Investment Potential >

@ Energy Saving Potential > 25%

$125,000 ¢ WithActive Cooling Designs

A
E Saving Potential > 15% N i i ildi
b

Figurel3. Selection Criteria for Pilot Buildings
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From the shortlisted buildings, 16 building owners gave an expression of interest (EOl)and the list is attached inthe Table 3 below. These buildings will be considered
for pilot retrofitting in Kerala. The list is as follows:

Table3. EOI for 16 Buildings in Kerala

o Ener Estimated Av Annual Ener o
. Constructio Total Floor Condisan Savigé HVAC : Savings ingy Uiettl H\{AC Savings SRy E”?'SS'O”
Building ID Floor Area . . : Capacity Reduction
n Year Area (sg.m.) (sq.m.) Potential Consumption cooling (TR) (KWh/yr/TR) (tonnes/ year)
e (%) (KWhyr) (KWhlyr)
1 112_Comm._TVM_Kerala_13156 1987 13,156.0 7,895.8 40 18,26,668.80 7,30,667.52 461.3 1,584.00 526.08
2 104_Comm._TVM_Kerala_1504 1965 1,504.0 1,504.0 25 1,08,000 27,000.00 90.0 300.00 19.44
3 103_Comm._TVM_Kerala_22180 1970 22,180.0 22,180.0 85 10,21,500 3,57,525.00 454.0 787.50 257.42
4 105_Comm._TVM_Kerala_6317 1974 6,317.0 6,317.0 35 7,04,250 2,46,487.50 313.0 787.50 177.47
5 106_Comm._TVM_Kerala_3810 1975 3,810.0 3,810.0 35 5,85,270 2,04,844.50 260.1 787.50 147.49
6 102_Comm._ALP_Kerala_5100 2005 5,100.0 5,100.0 35 2,22,750 77,962.50 99.0 787.50 56.13
7 5_Comm._TVM_Kerala_1655 1999 1,655.0 1,655.0 25 1,68,912 42,228.00 91.8 460.00 30.40
8 369_Comm._KLM_Kerala_859 1997 859.0 859.0 25 80,960 20,240.00 44.0 460.00 14.57
9 113_Comm._TVM_Kerala_39403 1973 39,403.0 39,403.0 25 6,07,200 1,51,800.00 330.0 460.00 109.30
10 114 Comm._TVM_Kerala_34673 2002 34,673.0 34,673.0 22 1,70,431 37,494.82 72.5 517.44 27.00
11 10_Comm._TVM_Kerala_22040 2015 22,040.0 22,040.0 40 17,57,368.80 7,02,947.52 443.8 1,584.00 506.12
12 9 Comm._TVM_Kerala_11407 1982 11,407.0 11,407.0 25 1,34,784 33,696.00 64.8 520.00 24.26
13 6_Comm._TVM_Kerala_3402 1991 3,402.0 3,402.0 25 60,858 15,214.50 33.1 460.00 10.95
14 370_Comm._KTM_Kerala_26649 2025 26,649.0 26,649.0 40 4,75,200 1,90,080.00 120.0 1,584.00 136.86
15 371_Comm._KLM_Kerala_18307 2025 18,307.0 18,307.0 40 4,37,382 1,74,952.80 110.5 1,584.00 125.97
16 8_Comm._TVM_Kerala_5000 1964 5,000.0 750.0 40 4,38,641.28 1,75,456.51 110.8 1,584.00 126.33

As per the Central Energy Authority (CEA) report, the weighted average emission factor is 0.727 tCBMWh 7 . Hence, the estimated carbon dioxide emission reduction
after pilot retrofitting is 2,295.79 tonnes of COFper year, and the average energy saving potential for th& 6 buildings is32%.

" Central Energy Authority (CEA), CDM{ CO2 Baseline Databasehttps://view.officeapps.live.com/op/view.aspx?src=
content%2Fuploads%2F2021%2F03%2FCO2_Database_Version_20.0_2023_24.xIsx&wdOrigin=BROWSELINK
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4| Conclusion

The deep-dive assessmentconducted in Kerala under the ALCBT Project in support of the Energy Management

Centre (EMC), provides a robust analytical foundation for understandingoperational and embodied carbon

patterns across key public building typologiesin the state. The BEATbasedanalysis of 80 buildings clearly shows

that operational carbon dominates whole-l i f e emi ssi ons in Keral aHs Hospit e
buildings, driven by high cooling loads, equipmenintensive operations, and long occupancy hours. These
categories alsorecord the highest EPI valuesand per-capita energy demand, making them the most carbon

i ntensi ve segmeuiltirgpatblio.t he st at eHs

Educational and Assembly buildings, while performing more efficiently in terms of operational energyse, exhibit

a broader spread of materiatrelated embodied carbon, highlighting the role of construction practices in shaping

whole-l i f e emi ssions. The as s e ooy rsttuctuell tamsition &omt tnaditiensl Ke r a |
masonry to RMC- and rebar-based systems, reaffirming the need for lowcarbon material choices, design
longevity, and enhanced material documentation to support embodied carbon rduction.

Spatially, the concentration of large, highload buildings in urban hubs such as Thiruvananthapuram further
highlights the importance of city-focused retrofit strategies. Among potential interventions, cooling-related
measuresemerge as the most impactful neasterm opportunity, both in terms of feasibility and carbon-reduction.

Thesefindings guided the shortlisting of 16 buildings for pilot retrofits in Kerala. The projected impact of these
demonstrations is substantial, with an estimated annual CQremission reduction of 2,295.79 tonnes COzeq and
an average energysaving potential of 32%. By showcasing scalable models such as ESCO and Caas$, the pliots
to translate analytical findings into on-ground implementation and establish replicable pathways for wider
adoption across the state.

Overall, the Kerala deepdive assessment highlights that targeted interventions in highintensity building

typologies, i mproved construction practices, and enhanced de
low-carbon transition. The results form a critical evidence base for the next implementation phase of the ALCBT
Project and position Kerala tomake ameaningful contributiont o | ndi afs nati onal climate

data-driven, outcome-oriented building sector transformations.
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5. | Annexure 1 ¢ Building Deep-Dive
Assessment Summary for 80
Buildings

01 | BuildingID | 1_Comm._TVM_Kerala_16135
Building Information
Year of 2016
Completion
Basic details City Palayam
Building type Commercial Sub-type Office
Built -up Area 16135.66 sg.m. Conditioned
Floor Area
Floors above 6 Floors below | 0
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Specifications | Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 4642.048 cu.m. Quantity 1299.505 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sq.m. Quantity 1005.145 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 800 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity
Operational Total Connected Load 476.5 kw
Data Annual Energy Consumption (Electricity) 7,18,551 kWh/Yr
Annual Energy Consumption (Diesel) 1057.00 kWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 44 kWh/ sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 296 kWh/ sg.m.yr.
Building Carbon
Emissions Operational E::Eggied
Carbon Intensity 284.3 kgCO2e/sq.m. intensity 217.6 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 502 kg COze/sqg.m.
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Assembly

Material

Whole life cycle carbon
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M Operational carbon: 284.3 kg CO2eq/m?2
B Embodied carbon: 217.6 kg CO2eq/m2

Building carbon footprint
502 kg COzeq/m?2

Figurel4: Building

Embodied carbon

Total embodied carbon
218 kg COz2eq/m?

01

22.5% -
21.5% -
18.2% -
17.3% -
11.5% -
7.9% - Columns

1.1% -

Exterior Walls
Interm. Floor
Interior Walls
Foundation

Beams, Slabs

Staircases and Ramps

0.0% - Door Frames

02 Building ID 3_Comm._TVM_Kerala_18985
Building Information
Year of 1995
Completion
Basic details City Thiruvananthapuram
Building type Institutional Building Sub-type Educational
Built -up Area 18985.4 sq.m. Conditioned 2847.81 sq.m.
Floor Area
Floors above 3 Floors below | 0
ground ground
Building Specifications
Material Foundation Raft Foundation Structure RCC
Specifications | type type
and Quantities | Flooring Vitrified Tiles Roofing RCC
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 5902.753 cu.m. Quantity 1900.899 Ton
Window type Alu. + Double glazing Walling Brick
Quantity XXX $q.m. Quantity 834.078 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 4746 Occupancy 8 hrs / day
occupants hours

Ventilation type

Mechanically Ventilated

Capacity

19.8 kW

Operational
Data

Total Connected Load 629.4 kW
Annual Energy Consumption (Electricity) 128127.00 kWh/Yr
Annual Energy Consumption (Diesel) 200.00 kWhlyr.

Annual Energy Generation (RE)
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Energy Performance Index (EPI§ Whole building) 6.7 kWh/sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 45 kWh/ sq.m.yr.

Building Carbon

Emissions Operational Embodied
Carbon carbon
Intensity (50 239.5kgCOZe/sqm. | jiensity 620.7 kgCO2e/sq.m.
years) (Upfront)

Building Carbon Footprint (Whole -life) 860 kg COze/sq.m

Assembly Material

Whole life cycle carbon Embodied carbon
I 30.3% - Foundation
— 18.2% - Floor Finish
— 15.0% - Window Frames
— 10.5% - Interm. Floor
— 8.7% - Interior Walls
- 6.5% - Exterior Walls
- 4.5% - Finishes
| 3.4% - Beams, Slabs
u 2.7% - Columns
0.2% - Staircases and Ramps
0.0% - Door Frames
M Embodied carbon: 620.7 kg CO2eq/m2
M Operational carbon: 239.5 kg CO2eq/m2
Building carbon footprint Total embodied carbon
860 kg COz2eq/m?2 621 kg COz2eq/m?

Figurel5: Building 02

03 Building ID 4 Comm._TVM_Kerala_18241
Building Information

Year of 1999

Completion

Basic details City Thiruvananthapuram
Building type Institutional Building Sub-type Educational
Built -up Area 18241.64 sq.m. Conditioned 2736.25 sq.m.

Floor Area
Floors above 5 Floors below | O
ground ground
Building Specifications

Material Foundation Raft Foundation Structure RCC

Specifications | type type

and Quantities | Flooring Vitrified Tiles Roofing RCC
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 5363.827 cu.m. Quantity 1637.59 Ton
Window type Alu. + Double glazing Walling Brick
Quantity XXX $q.m. Quantity 1389.528 cu.m.
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Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 4560 Occupancy 8 hrs / day
occupants hours
Ventilation type Mechanically Ventilated
Capacity 50.75 kwW
Operational Total Connected Load 283.8 kW
Data
Annual Energy Consumption (Electricity) 191370.00 kWh/Yr
Annual Energy Consumption (Diesel) 75 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 10.5 kWh/ sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 69.9 kWh/sq.m.yr.
Building Carbon
Emissions Operational Embodied
Carbon carbon
Intensity (50 370.5 kgCO2e/sq.m. intensity 557.9 kgCO2e/sg.m.
years) (Upfront)
Building Carbon Footprint (Whole -life) 928 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
] 43.4% - Foundation
I 16.4% - Exterior Walls
I 13.8% - Interior Walls
_— 10.6% - Interm. Floor
- 6.4% - Window Frames
] 4.2% - Beams, Slabs
L 3.2% - Columns
1 1.7% - Finishes
0.4% - Staircases and Ramps
0.0% - Door Frames
M Embodied carbon: 557.9 kg CO2eq/m2
B Operational carbon: 370.5 kg CO2eq/m2
Building carbon footprint Total embodied carbon
928 kg COz2eq/m?2 558 kg COz2eq/m?
Figurel6: Building 03
04 Building ID 5 Comm._TVM_Kerala 1655
Building Information
Year of 1999
Completion

Basic details City Thiruvananthapuram

Commercial Sub-type Office

Building type
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Built -up Area 1655 sqg.m. Conditioned 1241.25 sq.m.
Floor Area
Floors above 4 Floors below | 0
ground ground
Building Specifications

Material Foundation Raft Foundation Structure RCC
Specifications type type
and Quantities

Flooring Vitrified Tiles Roofing RCC

Concrete grade | M 25 (RMC) Steel grade Fe 550

Quantity XXX cu.m. Quantity 191.6794 Ton

Window type Alu. + Double glazing Walling Brick

Quantity 577.1308 sq.m. Quantity 242.448 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights

Heating NA Cooling 309.18 KW Lighting 92.75 KW

capacity capacity capacity

No. of 166 Occupancy 8 hrs / day

occupants hours

Ventilation type Mechanically Ventilated
Capacity 2.1kw
Operational Total Connected Load 151.4 kW
Data
Annual Energy Consumption (Electricity) 66188.00 kWh/YTr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 40 kWh/ sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 53.3 kWh/sqg.m.yr.
Building Carbon

Emissions

Operational
Carbon
Intensity (50
years)

733.2 kgCO2e/sqg.m.

Embodied
carbon
intensity
(Upfront)

693 kgCO2e/sq.m.

Building Carbon Footprint (Whole -life)

1426 kg COze/sq.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

47.7% - Foundation
16.2% - Exterior Walls
11.8% - Interior Walls
8.7%
6.6% -
4.3% - Beams, Slabs

3.6% - Columns

0.9% - Staircases and Ramps
0.2% - Finishes

- Interm. Floor
Floor Finish

W Operational carbon: 733.2 kg COzeq/m?2
B Embodied carbon: 693.3 kg CO=zeq/m?2

Total embodied carbon
693 kg COz2eq/m?2

Building carbon footprint
1,426 kg COz2eq/m?2

Figurel7: Building 04

05 Building ID 6_Comm._TVM_Kerala_3402
Building Information
Year of 1991
Completion
Basic details City Thiruvananthapuram
Building type Commercial Sub-type Office
Built -up Area 3402.96 sg.m. Conditioned 612.53 sq.m.
Floor Area
Floors above 6 Floors below | 0
ground ground
Building Specifications
Material Foundation Raft Foundation Structure RCC
Specifications type type
and Quantities | Flooring Vitrified Tiles Roofing RCC
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 1060.094 cu.m. Quantity 304.2172 Ton
Window type Alu. + Double glazing Walling Brick
Quantity XXX sg.m. Quantity 464.965 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 340 Occupancy 8 hrs / day
occupants hours
Ventilation type Mechanically Ventilated
Capacity 7.225 kW
Operational Total Connected Load 212.2 kW
Data
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Annual Energy Consumption (Electricity)

67503.00 KWh/Yr

Annual Energy Consumption (Diesel)

xxx KWh/yr.

Annual Energy Generation (RE)

Energy Performance Index (EPIg Whole building)

19.8 kWh/sg.m.yr.

Energy Performance Index (EPIg Conditioned area)

110.2 kWh/sg.m.yr.

Building Carbon

Emissions Operational Embodied
Carbon carbon
Intensity (50 475.7 kgCO2e/sg.m. intensity 471.1 kgCO2e/sq.m.
years) (Upfront)
Building Carbon Footprint (Whole -life) 947 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
I 20.5% - Exterior Walls
I 17.3% - Interior Walls
|| 13.6% - Foundation
—_— 12.8% - Interm. Floor
| 10.2% - Finishes
-— 9.1% - Columns
| 8.5% - Window Glazing
- 7.0% - Beams, Slabs
1 0.9% - Staircases and Ramps
W Operational carbon: 475.7 kg COzeq/m?2
B Embodied carbon: 471.1 kg COzeq/m2
Building carbon footprint Total embodied carbon
947 kg COzeq/m?2 471 kg COzeq/m?2
Figure18: Builidng 05
06 Building ID 7_Comm._TVM_Kerala 1858
Building Information
Year of 1978
Completion
Basic details City Thiruvananthapuram
Building type Institutional Building Sub-type Educational
Built -up Area 1858 sqg.m. Conditioned 278.7 sq.m.
Floor Area
Floors above 2 Floors below | 0
ground ground
Building Specifications
Material Foundation Raft Foundation Structure RCC
Specifications type type
and Quantities | Flooring Vitrified Tiles Roofing RCC
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 437.0454 cu.m. Quantity 96.74021 Ton
Window type Alu. + Double glazing Walling Brick
Quantity XXX Sg.m. Quantity 212.953 cu.m.
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Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 260 Occupancy 8 hrs / day
occupants hours
Ventilation type Mechanically Ventilated
Capacity 13.9 kW
Operational Total Connected Load 199.5 kW
Data
Annual Energy Consumption (Electricity) 26640.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 14.3 kWh/ sgq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 95.6 kWh/ sq.m.yr.
Building Carbon
Emissions Operational Embodied
Carbon carbon
Intensity (50 343.7 kgCO2e/sg.m. intensity 387.4 kgCO2e/sg.m.
years) (Upfront)
Building Carbon Footprint (Whole -life) 731 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 30.6% - Foundation
| 25.3% - Exterior Walls
| 16.6% - Interior Walls
| 15.5% - Interm. Floor
|| 8.3% - Beams, Slabs
| | 2.5% - Columns
| 0.9% - Staircases and Ramps
0.3% - Finishes
M Embodied carbon: 387.4 kg COzeg/m=2
W Operational carbon: 343.7 kg COzeq/m?
Building carbon footprint Total embodied carbon
731 kg COz2eq/m?2 387 kg COzeq/m2
Figure19: Building 06
07 Building ID 8 Comm._TVM_Kerala_5000
Building Information
Year of 1964
Completion
Basic details City Trivandrum
Building type Institutional Building | Sub-type Educational
Built -up Area 5000 sg.m. Conditioned 750 sg.m.
Floor Area
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Floors above 4 Floors below 0
ground ground
Building Specifications
Material Foundation type | Raft Foundation Structure RCC
Specifications type
and Quantities | Fjgoring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1626.765 cu.m. Quantity 531.1062 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX $q.m. Quantity 427.034 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 230 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity

43.17 kW

Operational Total Connected Load 402 kW
Data
Annual Energy Consumption (Electricity) 522382.00 kWh/Yr
Annual Energy Consumption (Diesel) 1200.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 104.5 kWh/sg.m..yr.
Energy Performance Index (EPIg Conditioned area) 696.5 kWh/sg.m..yr.
Building Carbon
Emissions _ Embodied
Operational 4536.6 carbon
Carbon Intensity . . : 473.1 kgCO2e/sq.m.
(50 years) kgCO2e/sqg.m. intensity
(Upfront)

Building Carbon Footprint (Whole -life)

5010 kg COze/sg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

45.0% - Foundation
18.4% - Beams, Slabs
13.4% - Exterior Walls
10.8% -
7.6% - Floor Finish

4.2% - Columns

0.4% - Staircases and Ramps

0.2% - Finishes

Interior Walls

B Operational carbon: 4536.6 kg CO=zeq/m?
B Embodied carbon: 473.1 kg COzeq/m?2

Total embodied carbon
473 kg COzeq/m?2

Building carbon footprint
5,010 kg COz2eq/m?2

Figure20: Building 07

08 Building ID 9 Comm._TVM_Kerala 11407
Building Information

Year of 1982
Completion
Basic details City Trivandrum

Building type Commercial Sub-type Office

Built -up Area 11407.52 sq.m. Conditioned 3422.256 sg.m.

Floor Area
Floors above 5 Floors below 0
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure type | RCC
Spgc'f'ca“t‘?tf‘s Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 3682.121 cu.m. Quantity 1208.974 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX Sq.m. Quantity 1164.732 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 260 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 25.46 kw
Operational Total Connected Load 225.9 kw
Data
Annual Energy Consumption (Electricity) 291357.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx kWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 25.5 kWh/sq.m.yr.

Page38]|




DeepDive and Carbon Performance Analysis of Buildings in Kerala, India

Energy Performance Index (EPIg Conditioned area) 85.1 kWh/ sg.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 901 kgCO2e/sq.m. intensity 2297 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 3198 kg COz2e/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon

82.7% - Foundation
4.0% - Exterior Walls
3.7% - Finishes

3.5% - Interior Walls
3.3% - Interm. Floor
1.1% - Beams, Slabs
1.0% - Window Frames
0.8% - Columns

0.0% - Door Frames

B Embodied carbon: 2296.7 kg CO2eq/m2
B Operational carbon: 901.0 kg CO2eq/m?2

Building carbon footprint Total embodied carbon
3,198 kg COz2eq/m?2 2,297 kg COzeq/m?2

Figure21: Building 08

09 Building ID ‘ 10_Comm._TVM_Kerala_22040
Building Information
Year of 2015
Completion
Basic details City Trivandrum
Building type Commercial Sub-type Office
Built -up Area 22040 sg.m. Conditioned 9918 sg.m.
Floor Area
Floors above 5 Floors below 0
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Spguﬁcat;_ofns Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 6338.59 cu.m. Quantity 1908.988 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX sg.m. Quantity 1034.157 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
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Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 230 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 77.99 kw
Operational Total Connected Load 931.2 kw
Data
Annual Energy Consumption (Electricity) 1572948.00 kWh/Yr
Annual Energy Consumption (Diesel) 14800.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 71.4kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 158.6 kWh/ sg.m.yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity | 2516 kgCO2e/sqg.m. intensity 144.8 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 2661 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
L 32.2% - Interm. Floor
| 24.1% - Exterior Walls
I 18.1% - Interior Walls
| 13.6% - Beams, Slabs
| 10.0% - Columns
1 1.9% - Foundation
0.1% - Door Frames
B Operational carbon: 2516.0 kg COz2eg/m?
B Embodied carbon: 144.8 kg CO2eq/m?
Building carbon footprint Total embodied carbon
2,661 kg CO:2eq/m?2 145 kg CO2eq/m?2
Figure22: Building 09
10 Building ID 11 Comm. KKD_Kerala 10293
Building Information
Year of 1999
Completion
Basic details City Kozhikode
Building type Institutional Sub-type Education
Built -up Area 10293 sgq.m. Conditioned 1543.95 sq.m.
Floor Area
Floors above 3 Floors below 1
ground ground

Building Specifications
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Material Foundation type Raft Foundation Structure type | RCC
Specifications : - : .
and Quantities Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2213.135 cu.m. Quantity 459.2878 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sg.m. Quantity 572.194 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 2573 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 55.86 kW
Operational Total Connected Load 306.14 kW
Data Annual Energy Consumption (Electricity) 153072.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 14.9 kWh/ sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 99.1 kWh/sq.m.yr.
Building Carbon
Emissions ) Embodied
Operational carbon
Carbon Intensity 713.3 kgCO2e/sqg.m. intensity 363.3 kgCO2e/sg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 1077 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 33.1% - Interior Walls
| 23.5% - Foundation
[ ] 21.5% - Beams, Slabs
| 14.2% - Exterior Walls
| 4.7% - Finishes
| 2.9% - Columns
0.1% - Staircases and Ramps
W Operational carbon: 713.3 kg COzeg/m=
W Embodied carbon: 363.6 kg COzeq/m?2
Building carbon footprint Total embodied carbon
1,077 kg COz2eq/m?2 364 kg COz2eq/m?2
Figure23: Building 10
11 Building ID 12_Comm._KKD_Kerala_8400

Building Information
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Year of 1999
Completion
Basic details City Kozhikode
Building type Institutional Sub-type Education
Built -up Area 8400 sg.m. Conditioned 1260 sqg.m.
Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Specifications 5 - . :
and Quantities Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2025.935 cu.m. Quantity 430.2799 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sg.m. Quantity 739.783 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 2100 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity 35.14 kW
Operational Total Connected Load 1085 kW
bata Annual Energy Consumption (Electricity) 78642.00 kWh/Yr
Annual Energy Consumption (Diesel) xxxX KWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 9.4 kWh/ sgq.m.yr.
Energy Performance Index (EPIg Conditioned area) 62.4 kWh/sq.m.yr.
Building Carbon
Emissions .
Operational E;?Egg'ed
Carbon Intensity 330 kgCO2e/sq.m. intensity 438.1 kgCO2e/sg.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

768 kg COze/sg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

32.9% - Foundation
17.2% - Exterior Walls
13.8% - Interior Walls
7.8% - Roof Const.
7.4% - Window Glazing
6.8% - Beams, Slabs
5.9% - Interm. Floor
2.9% - Columns

2.8% - Floor Finish
2.5% - Window Frames

M Embeodied carbon: 438.1 kg COzeq/m2
B Operational carbon: 330.0 kg COzeq/m2

Total embodied carbon
438 kg COzeq/m2

Building carbon footprint
768 kg COz2eq/m?

Figure24: Building 11

12 Building ID 16_Comm._EKM_Kerala_13073
Building Information

Year of 1888
Completion
Basic details City Ernakulam

Building type Institutional Sub-type Education

Built -up Area 13073 sg.m. Conditioned 1960.95 sqg.m.

Floor Area
Floors above 1 Floors below | 1
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure RCC
Specifications type
and Quantities | Flooring Vitrified Tiles Roofing RCC

Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 2889.308 cu.m. Quantity 597.0204 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX Sq.m. Quantity 599.177 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 3268 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 28.84kwW
Operational Total Connected Load 153 kW
Data Annual Energy Consumption (Electricity) 384299.00 kWh/Yr
Annual Energy Consumption (Diesel) 3047.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 29.4 kWh/ sq.m.yr.
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Energy Performance Index (EPIg Conditioned area)

196 kWh/sqg.m.yr.

Building Carbon

Emissions . Embodied
Operational 2931.8 carbon
Carbon Intensity . ) . 256 kgCO2e/sq.m.
(50 years) kgCO2e/sq.m. intensity
(Upfront)
Building Carbon Footprint (Whole -life) | 3187 kg COze/sq.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 37.7% - Foundation
] 23.5% - Interm. Floor
I 13.3% - Exterior Walls
. 11.4% - Beams, Slabs
| 10.7% - Interior Walls
[ | 3.1% - Columns
0.2% - Finishes
Il Operational carbon: 2931.8 kg CO2eq/m?2
W Embodied carbon: 255.6 kg CO=2eq/m?2
Building carbon footprint Total embodied carbon
3,187 kg CO2eq/m?2 256 kg CO2eq/m?2
Figure25: Building 12
13 Building ID 17_Comm._EKM_Kerala_3250
Building Information
Year of 2013
Completion
Basic details City Ernakulam
Building type Institutional Sub-type Hospital
Built -up Area 3250 sg.m. Conditioned 1300 sg.m.
Floor Area
Floors above 4 Floors below 1
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Spemﬂcatpps Flooring Vitrified Tiles Roofing RCC
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1085.72 cu.m. Quantity 358.711 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX SQ.m. Quantity 375.500 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
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Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 83 Occupancy 8 hrs /day
hours
Ventilation type Mechanically Ventilated
Capacity 7.82 kW
Operational Total Connected Load 186.4 kW
Data Annual Energy Consumption (Electricity) 159894.00 kWh/Yr
Annual Energy Consumption (Diesel) 210.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 49.2 kWh/sqg.m..yr.
Energy Performance Index (EPIg Conditioned area) 123 kWh/sqg.m..yr.
Building Carbon
Emissions ) Embodied
Operational _ carbon
Carbon Intensity | 418.6 kgCO2e/sqg.m. intensity 692 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 1111 kg COze/sqg.m.

Figure26: Building 13

Assembly Material

Whole life cycle carbon Embodied carbon

45.3% - Foundation
26.0% - Interior Walls
12.4% - Exterior Walls
8.7% - Interm. Floor
3.9% - Beams, Slabs

3.2% - Columns

0.5% - Staircases and Ramps

0.0% - Finishes

B Embodied carbon: 692.0 kg CO2eq/m2
B Operational carbon: 418.6 kg CO2egq/m?

Total embodied carbon
692 kg CO2eq/m2

Building carbon footprint
1,111 kg CO2eq/m?2

14 Building ID ‘ 18 Comm._ALP_Kerala_ 10500
Building Information
Year of 2014
Completion
Basic details City Alappuzha
Building type Institutional Sub-type Hospital
Built -up Area 10500 sg.m. Conditioned 1575 sq.m.
Floor Area
Floors above 0 Floors below
ground ground
Building Specifications
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Material Foundation type Raft Foundation Structure RCC
Specifications type
and Quantities | Flgoring Vitrified Tiles Roofing RCC

Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 2900.114 cu.m. Quantity 590.4924 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX $q.m. Quantity 368.833 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 2625 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 36.54 kW
Operational Total Connected Load 438 kW
Data Annual Energy Consumption (Electricity) 328437.00 KWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 31.3kWh/sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 208.5 kWh/ sq.m.yr.
Building Carbon

Emissions . Embodied

Operational carbon

Carbon Intensity | 242.7 kgCO2e/sq.m. intensity 284.2 kgCO2e/sg.m.

(50 years) (Upfront)

Building Carbon Footprint (Whole -life) 527 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon

35.7% - Foundation
21.2% - Interm. Floor
18.3% - Beams, Slabs
9.2% - Exterior Walls
8.1% - Columns
7.4% - Interior Walls

0.1% - Finishes

B Embodied carbon: 284.2 kg CO2eq/m?2
M Operational carbon: 242.7 kg CO2eq/m?

Building carbon footprint Total embodied carbon
527 kg CO2eq/m?2 284 kg CO2eq/m?

Figure27: Building 14

15 Building ID 19 Comm. TSR_Kerala 47447

Building Information
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Year of 1957
Completion
Basic details City Trichur
Building type Institutional Sub-type Education
Built -up Area 47447.47 sq.m. Conditioned 7117.1205 sg.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Spgcmcatpps Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 10343.34 cu.m. Quantity 2105.993 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX s¢.m. Quantity 1730.338 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 11862 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity 106.54 kW
Operational Total Connected Load 861 kw
Data Annual Energy Consumption (Electricity) 283509.00 KWh/Yr
Annual Energy Consumption (Diesel) 155.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 6 kWh/sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 39.8 kWh/sq.m.yr.
Building Carbon
Emissions Operational S;:Eg:ied
Carbon Intensity 287 kgCO2e/sg.m. intensity 246 kgCO2e/sq.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

533 kg COze/sqg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

37.6% - Foundation
24.4% - Interm. Floor
13.0% - Exterior Walls
11.5% - Beams, Slabs
10.1% - Interior Walls
3.1% - Columns

0.2% - Finishes

B Operational carbon: 287.0 kg CO2eq/m?2
M Embodied carbon: 246.4 kg COz2eq/m?2

Total embodied carbon
246 kg CO2eq/m?2

Building carbon footprint
533 kg CO2eq/m?2

Figure28: Building 15

16 Building ID ‘ 21 _Comm._TSR_Kerala_5461
Building Information

Year of 2010
Completion
Basic details City Chalakudy, Thrissur

Building type Institutional Sub-type Education

Built -up Area 5461 sg.m. Conditioned 982.98 sq.m.

Floor Area
Floors above 6 Floors below
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure type | RCC
Specifications | Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 1651.063 cu.m. Quantity 469.9 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX sg.m. Quantity 598.243 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 11862 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 47.81 kW
Operational Total Connected Load 212 kw
Data Annual Energy Consumption (Electricity) 86760.00 kwWh/Yr
Annual Energy Consumption (Diesel) 1620.00 kWhl/yr.
Annual Energy Generation (RE)
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Energy Performance Index (EPI§ Whole building)

15.9 kWh/ sg.m.yr.

Energy Performance Index (EPI§ Conditioned area)

88.3 kWh/sq.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 181 kgCO2e/sq.m. intensity 482 kgCO2e/sg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 663 kg COze/sg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
I 46.1% - Foundation
|| 16.9% - Exterior Walls
| 12.7% - Interior Walls
| 12.5% - Interm. Floor
| 6.6% - Beams, Slabs
| 5.0% - Columns
0.2% - Finishes
B Embodied carbon: 482.1 kg CO2eq/m?2
M Operational carbon: 181.0 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
663 kg CO2eq/m? 482 kg COz2eq/m?2
Figure29: Building 16
17 Building ID | 26_Comm._KSD_Kerala_5109
Building Information
Year of 1996
Completion
Basic details City Udinur, Kasargod
Building type Institutional Sub-type Education
Built -up Area 5109 sg.m. Conditioned 766 sg.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure RCC
Specifications type
and Quantities | Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1153.15 cu.m. Quantity 243.4877 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX $q.m. Quantity 341.632 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
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Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 11862 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 22.68 kW
Operational Total Connected Load 128 kW
Data Annual Energy Consumption (Electricity) 58512.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 11.5 kWh/sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 76.4 kKWh/sq.m.yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity | 234 kgCO2e/sq.m. intensity 291 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) | 526 kg COze/sq.m.
Assembly Material
Whole life cycle carbon Embodied carbon
] 35.1% - Foundation
| E— 20.6% - Interm. Floor
| — 17.1% - Exterior Walls
| | 13.7% - Interior Walls
| 10.3% - Beams, Slabs
[ | 2.9% - Columns
0.2% - Finishes
B Embodied carbon: 291.4 kg COz2eg/m?2
B Operational carbon: 234.3 kg COz2eq/m?2
Building carbon footprint Total embodied carbon
526 kg CO2eq/m? 291 kg COz2eq/m?
Figure30: Building 17
18 Building ID 27_Comm._KNR_Kerala_17519
Building Information
Year of 2000
Completion
Basic details City Dharmasala, Kannur
Building type Institutional Sub-type Education
Built -up Area 17519 sq.m. Conditioned 2627.85 sq.m.
Floor Area
Floors above 2 Floors below
ground ground

Building Specifications
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Material Foundation type Raft Foundation Structure type | RCC
Specifications | Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 4010.934 cu.m. Quantity 871.8292 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sq.m. Quantity 1733.793 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 4380 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 72.97kW
Operational Total Connected Load 428.7 kW
Data Annual Energy Consumption (Electricity) 248256.00 KWh/Yr
Annual Energy Consumption (Diesel) xxx KWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 14.2 kWh/ sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 94.5 kWh/ sq.m.yr.
Building Carbon
Emissions Operational (I:E;Trlgggied
Carbon Intensity 249.8 kgCO2e/sq.m. intensity 334 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 584 kg COze/sqg.m.
Assembly Material

Whole life cycle carbon Embodied carbon

32.9% - Foundation
20.7% - Exterior Walls
18.0% - Interm. Floor
16.6% - Interior Walls

8.8% - Beams, Slabs

2.7% - Columns

0.3% - Finishes

B Embodied carbon: 333.9 kg COz2eq/m2
B Operational carbon: 249.8 kg CO2eq/m2

Total embodied carbon
334 kg CO2eq/m?

Building carbon footprint
584 kg CO2eq/m?2

Figure31: Building 18
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19 Building ID

28 Comm._KNR_Kerala_12068

Building Information

Year of 1991
Completion
Basic details City Payyanur, Kannur
Building type Institutional Sub-type Education
Built -up Area 12068 sg.m. Conditioned 1810.2 sq.m.
Floor Area
Floors above 1 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure RCC
Specifications type
and Quantities
Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2947.833 cu.m. Quantity 635.5723 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX sg.m. Quantity 1306.575 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 678 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity

33.65 kw

Operational Total Connected Load 188.3 kW
Data
Annual Energy Consumption (Electricity) 55668.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 4.6 kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 30.8 kwWh/sq.m.yr.
Building Carbon
Emissions _ Embodied
Operational carbon
Carbon Intensity | 110.5 kgCO2e/sq.m. intensity 389 kgCO2e/sq.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

500 kg COze/sqg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

28.1% - Foundation

24.5% - Exterior Walls
19.1% - Interier Walls
15.5% - Interm. Floor

9.2% - Beams, Slabs

3.4% - Columns

0.3% - Finishes

B Embodied carbon: 389.1 kg CO2eq/m?
M Operational carbon: 110.5 kg CO2eg/m2

Total embodied carbon
389 kg CO2eq/m?2

Building carbon footprint
500 kg CO2eq/m2

Figure32: Building 19

20 Building ID 30_Comm._MPM_Kerala_7073
Building Information
Year of 2018
Completion
Basic details City Ponnani, Malappuram
Building type Institutional Sub-type Education
Built -up Area 7073.53 sg.m. Conditioned 1061.03 sqg.m.
Floor Area
Floors above 3 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure RCC
Specifications type
and Quantities | Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1539.776 cu.m. Quantity 322.2425 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sq.m. Quantity 455.448 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 202 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 25.41 kW
Total Connected Load 338.41 kW
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Operational Annual Energy Consumption (Electricity) 325398.00 kWh/Yr
Data Annual Energy Consumption (Diesel) 3122.00 kWhlyr.
Annual Energy Generation (RE)

Energy Performance Index (EPIg Whole building) 46 kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 306.7 kWh/ sq.m_yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity | 236.1 kgCO2e/sq.m. intensity 280 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 561 kg COze/sq.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 35.3% - Foundation
] 21.5% - Interm. Floor
I 17.1% - Exterior Walls
. 13.7% - Interior Walls
| 9.8% - Beams, Slabs
| 2.2% - Columns
0.2% - Finishes
B Embodied carbon: 279.9 kg CO=eq/m2
M Operational carbon: 236.1 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
516 kg CO2eq/m? 280 kg CO2eq/m?2
Figure33: Building 20
21 Building ID 31 _Comm._KSD_Kerala_ 3818
Building Information
Year of 2004
Completion
Basic details City Thayalangadi, Kasargod
Building type Institutional Sub-type Hospital
Built -up Area 3818 sq.m. Conditioned 572 sq.m.
Floor Area
Floors above 5 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Sp30|f|cat[[§)tns Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1172.145 cu.m. Quantity 360.3943 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX sg.m. Quantity 467.373 cu.m.
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Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 298 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 21.24 kW
Operational Total Connected Load 372 kW
Data Annual Energy Consumption (Electricity) 461724.00 KWh/Yr
Annual Energy Consumption (Diesel) 6102.80 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 120.9 kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 807.2 kWh/ sq.m.yr.
Building Carbon

Emissions Operational Embodied

Carbon Intensity i497'2 / _carbop 559 kgCO2e/sqg.m.

(50 years) gCO2e/sq.m. intensity

(Upfront)
Building Carbon Footprint (Whole -life) 5057 kg COz2e/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 46.3% - Foundation
| 19.3% - Exterior Walls
| 15.0% - Interior Walls
L 10.8% - Interm. Floor
| 4.7% - Beams, Slabs
| 3.8% - Columns
0.3% - Finishes
B Operational carbon: 4497.5 kg CO2eq/m?
M Embodied carbon: 559.1 kg COz2eq/m2
Building carbon footprint Total embodied carbon
5,057 kg CO2eq/m?2 559 kg CO2eq/m?2

Figure34: Building 21
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22 Building ID

33 Comm._EKM_ Kerala 10850

Building Information

Year of 2017
Completion
Basic details City Ernakulam
Building type Institutional Sub-type Assembly
Built -up Area 10850 sg.m. Conditioned 1627.5 sg.m.
Floor Area
Floors above 6 Floors below
ground ground
Building Specifications
Material Foundation Raft Foundation Structure type RCC
Specifications type
and Quantities Flooring Vitrified Tiles Roofing RCC
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 3180.764 cu.m. Quantity 888.2699 Ton
Window type Alu. + Double Walling Brick
glazing
Quantity XXX Sg.m. Quantity 747.949 cu.m.
Heating type NA | Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA | Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 2713 Occupancy 8 hrs / day
occupants hours

Ventilation type

Mechanically Ventilated

Capacity 26.54 kW
Operational Data Total Connected Load 165 kw
Annual Energy Consumption (Electricity) 94674.00 KWh/YTr
Annual Energy Consumption (Diesel) xxXx KWh/yr.

Annual Energy Generation (RE)

Energy Performance Index (EPI§ Whole building)

8.7 kWh/ sg.m.yr.

Energy Performance Index (EPIg Conditioned area)

58.2 kWh/ sq.m.yr.

Building Carbon

Emissions

Operational
Carbon
Intensity (50
years)

49.2
kgCO2e/sqg.m.

Embodied
carbon
intensity
(Upfront)

416 kgCO2e/sqg.m.

Building Carbon Footprint (Whole -

life)

465 kg COze/sg.m.
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Assembly Material

Whole life cycle carbon

DeepDive and Carbon Performance Analysis of Buildings in Kerala, India

B Embodied carbon: 415.5 kg CO2eq/m?2
W Operational carbon: 49.2 kg CO2eq/m?2

Building carbon footprint
465 kg CO2eq/m?2

Figure35: Building

Embodied carbon

22

50.6% - Foundation

14.5% - Interm. Floor
12.3% - Exterior Walls
9.8% - Interior Walls
7.7% - Beams, Slabs
5.0% - Columns

0.2% - Finishes

Total embodied carbon
416 kg CO2eq/m?

23 Building ID 34 _Comm. MPM_ Kerala 17041
Building Information
Year of 2013
Completion
Basic details City Manijeri, Malappuram
Building type Institutional Sub-type Hospital
Built -up Area 17041 sg.m. Conditioned 2556.15 sg.m.
Floor Area
Floors above 4 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Sp((jaC|f|cat[[(_Jtps Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 5332.086 cu.m. Quantity 1725.525 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX SQ.m. Quantity 907.903 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 4260 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity

12 kW

Operational
Data

Total Connected Load

227 kW

Annual Energy Consumption (Electricity)

258257.00 kWh/Yr
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Annual Energy Consumption (Diesel) 30.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building)

Energy Performance Index (EPIg Conditioned area)

15.2 kWh/ sg.m.yr.
101 kWh/sqg.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 128.4 kgCO2e/sq.m. intensity 459 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 588 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 62.6% - Foundation
I 13.1% - Interm. Floor
|| 8.1% - Exterior Walls
|| 6.9% - Interior Walls
|| 5.3% - Beams, Slabs
| 3.8% - Columns
0.1% - Finishes
B Embodied carbon: 459.2 kg CO2eq/m?2
B Operational carbon: 128.4 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
588 kg CO2eq/m?2 459 kg CO2eq/m?2
Figure36: Building 23
24 Building ID 35_Comm._KSD_Kerala_5741
Building Information
Year of 1950
Completion
Basic details City Hsodurg, Kasargod
Building type Institutional Sub-type Hospital
Built -up Area 5741 sg.m. Conditioned 861.15 sq.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Spguﬁcat;_ofns Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1327.211 cu.m. Quantity 291.1743 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX sg.m. Quantity 709.150 cu.m.
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Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1435 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 35.27 kW
Operational Total Connected Load 286.2 kW
Data Annual Energy Consumption (Electricity) 400266.00 kWh/Yr
Annual Energy Consumption (Diesel) 1479.00 kWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 69.7 kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 464.8 KWh/ sq.m.yr.
Building Carbon

Emissions Operational Embodied

Carbon Intensity :;:743.; / _carbop 407 kgCO2e/sg.m.

(50 years) gCO2e/sq.m. intensity

(Upfront)
Building Carbon Footprint (Whole -life) 4150 kg COze/sg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
] 27.7% - Foundation
I 26.7% - Exterior Walls
| 20.8% - Interior Walls
| 14.8% - Interm. Floor
| 7.4% - Beams, Slabs
] 2.3% - Columns
0.4% - Finishes
B Operational carbon: 3743.2 kg COzeq/m?
M Embodied carbon: 406.5 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
4,150 kg COz2eq/m?2 407 kg COz2eq/m?2

Figure37: Building 24

25 Building ID 36_Comm._KKD_Kerala 7626
Building Information
Year of 2013
Completion
Basic details City Kozhikode
Building type Institutional Sub-type Hospital
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Built -up Area 7626 sq.m. Conditioned 1143.9 sq.m.
Floor Area
Floors above 1 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Specifications ) _— . .
and Quantities Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1828.923 cu.m. Quantity 385.73 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX sg.m. Quantity 527.034 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1907 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity 29.96 kW
Operational Total Connected Load 344.36 kW
Data
Annual Energy Consumption (Electricity) 554399.00 kWh/Yr
Annual Energy Consumption (Diesel) 2400.00 KWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 72.7 KWh/sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 484.7 kWh/ sq.m.yr.
Building Carbon
Emissions _ Embodied
Operational carbon
Carbon Intensity 626.2 kgCO2e/sq.m. intensity 371 kgCO2e/sqg.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

997 kg COze/sg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

29.0% - Interior Walls
27.8% - Foundation
16.2% - Interm. Floor
13.9% - Exterior Walls

9.5% - Beams, Slabs

3.4% - Columns

0.2% - Finishes

B Operational carbon: 626.2 kg CO2eq/m?
I Embodied carbon: 370.9 kg CO2eq/m?

Building carbon footprint Total embodied carbon

997 kg CO2eq/m2

Figure38: Building

371 kg CO2eq/m?

25

26 Building ID 37_Comm._TVM_Kerala_1955
Building Information

Year of 1976
Completion
Basic details City Thuruvikkal, Trivandrum

Building type Commercial Sub-type Office

Built -up Area 1955 sqg.m. Conditioned 293.25 sq.m.

Floor Area
Floors above 4 Floors below
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure type | RCC
Specifications | Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 672.2659 cu.m. Quantity 223.125 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX SQ.m. Quantity 268.754 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1907 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 25.86 kW
Operational Total Connected Load 139.8 kW
Data Annual Energy Consumption (Electricity) 84290.00 kwWh/Yr
Annual Energy Consumption (Diesel) 170.00 kWh/yr.
Annual Energy Generation (RE)
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Energy Performance Index (EPI§ Whole building) 43.1 kWh/sqg.m..yr.
Energy Performance Index (EPIg Conditioned area) 287.4 kWh/sq.m..yr.

Building Carbon

Emissions Operational Embodied
Carbon Intensity iSOl'g / f:arbop 616 kgCO2e/sq.m.
(50 years) gCO2e/sg.m. intensity
(Upfront)
Building Carbon Footprint (Whole -life) 2118 kg COze/sg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 52.5% - Foundation
I 15.6% - Exterior Walls
| 13.3% - Interior Walls
L 9.8% - Interm. Floor
L 4.7% - Beams, Slabs
| 3.9% - Columns
0.2% - Finishes
B Operational carbon: 1501.8 kg COz2eq/m2
I Embodied carbon: 616.1 kg CO2eq/m?
Building carbon footprint Total embodied carbon
2,118 kg CO2eq/m2 616 kg CO2eq/m2

Figure39: Building 27

27 Building ID 38_Comm._KKD_Kerala_36594
Building Information
Year of 1888
Completion
Basic details | City Kozhikode
Building type Commercial Sub-type Office
Built -up Area 36594 sg.m. Conditioned 5489 sg.m.
Floor Area
Floors above 1 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Sp((jauflcatlons Flooring Vitrified Tiles Roofing RCC
an
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 8435.13 cu.m. Quantity 1698.112 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sg.m. Quantity 906.876 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
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Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 9149 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 50.45 kW
Operational Total Connected Load 671.35 kW
Data Annual Energy Consumption (Electricity) 1163396.00 kKWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 31.8 kWh/sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 212 kWh/ sg.m.yr.
Building Carbon
Emissions Operational 0715 (I:Eer‘r;tt;ggied
Carbon Intensity kngZe/sq.m. intensity 235 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 3307 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 38.6% - Foundation
| 25.6% - Interm. Floor
|| 14.5% - Beams, Slabs
I 9.3% - Exterior Walls
| 7.2% - Interior Walls
| 4.7% - Columns
0.1% - Finishes
M Operational carbon: 3071.5 kg CO2eq/m?
B Embodied carbon: 235.1 kg COz2eq/m?2
Building carbon footprint Total embodied carbon
3,307 kg COz2eq/m?2 235 kg COz2eq/m?2

Figure40: Building 27

28 Building ID 39 Comm._IDK_Kerala_ 9581
Building Information
Year of 2000
Completion
Basic details City Painavu, ldukki
Building type Institutional Sub-type Educational
Built -up Area 9581 sg.m. Conditioned 1437.15 sq.m.
Floor Area
Floors above 3 Floors below
ground ground
Building Specifications
Foundation type Raft Foundation Structure type | RCC
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Material Flooring Vitrified Tiles Roofing RCC
Spgcmcatlons Concrete grade M 25 (RMC) Steel grade Fe 550
an . i
Quantities Quantity 2072.569 cu.m. Quantity 435.1754 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sg.m. Quantity 731.528 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 2395 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 51.71 kW
Operational Total Connected Load 322 kW
Data Annual Energy Consumption (Electricity) 121980.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 12.7 kWh/ sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 84.9 kWh/sq.m.yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity 224.5 kgCO2e/sqg.m. intensity 313 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 537 kg COze/sq.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 31.8% - Foundation
| 21.5% - Exterior Walls
| | 19.2% - Interm. Floor
| 16.7% - Interior Walls
| 8.5% - Beams, Slabs
| 2.0% - Columns
0.3% - Finishes
B Embodied carbon: 312.5 kg CO2eq/m?
B Operational carbon: 224.5 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
537 kg CO2eq/m2 313 kg CO2eq/m?2
Figure41: Building 28
29 Building ID 41 Comm._ALP_Kerala 5480
Building Information
Year of 1961
Completion
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Basic details | City Chengannur, Alapuzha
Building type Institutional Sub-type Educational
Built -up Area 5480 sq.m. Conditioned 822 sq.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
iﬁgmflcatlons Flooring Vitrified Tiles Roofing RCC
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity XXX cu.m. Quantity xxx kg
Window type Alu. + Double glazing | Walling Brick
Quantity XXX sg.m. Quantity XXX cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1370 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 25.6 kW
Operational Total Connected Load 376.43 kW
Data Annual Energy Consumption (Electricity) 67136.00 KWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 12.3 kWh/sq.m..yr.
Energy Performance Index (EPIg Conditioned area) 81.7 kWh/sq.m..yr.
Building Carbon
Emissions : Embodied
Operational _ carbon
Carbon Intensity 553 kgCO2e/sq.m. intensity 120 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 673 kg COze/sg.m.
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Assembly

Whole life cycle carbon

Material
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Embodied carbon

_ 9240"“ ’ Foundation

B Operational carbon: 553.0 kg COzeg/m?
B Embodied carbon: 120.4 kg CO2eq/m?2

Building carbon footprint
673 kg CO2eq/m?2

Total embodied carbon
120 kg CO2eq/m?2

Figure42: Building 29

7.6% -

Columns

30 Building ID 42_Comm._ALP_Kerala_12500
Building Information
Year of 2000
Completion
Basic details City Chengannur, Alapuzha
Building type Institutional Sub-type Educational
Built -up Area 12500 sq.m. Conditioned 1875 sg.m.
Floor Area
Floors above 4 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Spgmﬁcatpps Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 3930.412 cu.m. Quantity 1269.86 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX SQ.m. Quantity 770.756 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 3125 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity

42.32 kW

Operational
Data

Total Connected Load 528.58 kW
Annual Energy Consumption (Electricity) 87812.00 kWh/Yr
Annual Energy Consumption (Diesel) 300.00 kWh/yr.

Annual Energy Generation (RE)
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Energy Performance Index (EPI§ Whole building)
Energy Performance Index (EPIg Conditioned area)

7 kWh/sg.m..yr.
46.8 kWh/sqg.m..yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 125.5 kgCO2e/sq.m. intensity 489 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 615 kg CCze/sg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 58.9% - Foundation
|| 12.3% - Interm. Floor
. 11.1% - Exterior Walls
| 8.6% - Interior Walls
| 5.2% - Beams, Slabs
| | 3.6% - Columns
0.2% - Staircases and Ramps
0.1% - Finishes
B Embodied carbon: 489.0 kg CO2eq/m?2
M Operational carbon: 125.5 kg CO2eg/m?2
Building carbon footprint Total embodied carbon
615 kg COz2eq/m? 489 kg COz2eq/m?2
Figure43: Building 30
31 Building ID 43 Comm._TSR_Kerala_73500
Building Information
Year of 1957
Completion
Basic details City Trichur
Building type Institutional Sub-type Hospital
Built -up Area 73500 sg.m. Conditioned 11025 sg.m.
Floor Area
Floors above 5 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Spgmflcatlons Flooring Vitrified Tiles Roofing RCC
an
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 20742.6 cu.m. Quantity 6209.425 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX $q.m. Quantity 2199.217 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
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Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1478 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 196.1 kW
Operational Total Connected Load 3838.51 kW
Data Annual Energy Consumption (Electricity) 6439030.00 kWh/Yr
Annual Energy Consumption (Diesel) 3200.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 87.6 kWh/sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 584 kWh/ sg.m.yr.
Building Carbon
Emissions . Embodied
Operational 3837.8 carbon
Carbon Intensity K . . . 370 kgCO2e/sqg.m.
(50 years) gCO2e/sq.m. intensity
(Upfront)
Building Carbon Footprint (Whole -life) 4208 kg COze/sq.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 62.5% - Foundation
| 16.2% - Interm. Floor
|| 6.1% - Beams, Slabs
| 6.0% - Exterior Walls
| 4.8% - Interior Walls
| 4.2% - Columns
0.1% - Finishes
0.0% - Staircases and Ramps
B Operational carbon: 3837.8 kg COz2eq/m?
M Embodied carbon: 370.4 kg CO2eq/m2
Building carbon footprint Total embodied carbon
4,208 kg CO2eq/m? 370 kg COz2eq/m?
Figure44: Building 31
32 Building ID 44 Comm._TSR_Kerala_1675
Building Information
Year of 1957
Completion
Basic details City Trichur
Building type Institutional Sub-type Educational
Built -up Area 1675 sg.m. Conditioned 301.5sq.m.
Floor Area
Floors above 3 Floors below
ground ground
Building Specifications
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Material Foundation type Raft Foundation Structure type | RCC
Spgmflcatlons Flooring Vitrified Tiles Roofing RCC
an
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 386.073 cu.m. Quantity 86.61142 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sg.m. Quantity 222.048 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 375 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 11.1 kW
Operational Total Connected Load 185.5 kW
Data Annual Energy Consumption (Electricity) 9310.00 KWh/Yr
Annual Energy Consumption (Diesel) 20.00 kWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 5.6 kWh/sgq.m.yr.
Energy Performance Index (EPIg Conditioned area) 30.9 kWh/sq.m.yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity 268.6 kgCO2e/sqg.m. intensity 412 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 680 kg COze/sg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 28.7% - Foundation
| 24.0% - Exterior Walls
I 19.2% - Interior Walls
| 14.6% - Interm. Floor
| 7.1% - Beams, Slabs
| | 3.2% - Finishes
1 1.8% - Columns
I 1.3% - Staircases and Ramps
B Embodied carbon: 411.6 kg CO2eq/m?2
M Operational carbon: 268.6 kg COz2¢eq/m2
Building carbon footprint Total embodied carbon
680 kg CO2eq/m?2 412 kg CO2eq/m?
Figure45: Building 32
33 Building ID 45 Comm._TSR_Kerala_26500
Building Information
Year of 1963
Completion
Basic details City Trichur
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Building type Institutional Sub-type Hospital
Built -up Area 26500 sg.m. Conditioned 3975 sg.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure type | RCC
irp])gmﬁcatlons Flooring Vitrified Tiles Roofing RCC
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 5915.452 cu.m. Quantity 1244.486 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX Sq.m. Quantity 1697.528 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 172 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 52.74 kW
Operational Total Connected Load 434.37 KW
Data Annual Energy Consumption (Electricity) 1100586.00 kWh/Yr
Annual Energy Consumption (Diesel) 2500.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 41.5 kWh/sg.m..yr.
Energy Performance Index (EPIg Conditioned area) 276.9 kWh/sg.m..yr.
Building Carbon

Emissions i Embodied

Operational carbon

Carbon Intensity 1833 kgCO2e/sq.m. intensity 519 kgCO2e/sq.m.

(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

2352 kg COze/sg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

28.3% - Foundation
18.8% - Exterior Walls
14.3% - Window Frames
12.9% - Interior Walls
11.6% - Interm. Floor
7.8% - Finishes

4.6% - Beams, Slabs
1.4% - Columns

0.3% - Window Glazing
0.1% - Staircases and Ramps
0.0% - Miscellaneous

B Operational carbon: 1833.3 kg COz2eq/m2
B Embodied carbon: 518.6 kg COzeq/m2

Total embodied carbon
519 kg COz2eq/m?2

Building carbon footprint
2,352 kg COz2eq/m2

Figure46: Building 33

34 Building ID 46_Comm._TSR_Kerala 6725
Building Information

Year of 2000
Completion
Basic details City Trichur

Building type Institutional Sub-type Hospital

Built -up Area 6725 sq.m. Conditioned 1008.75 sq.m.

Floor Area
Floors above 3 Floors below
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure type | RCC
Spgmflcatlons Flooring Vitrified Tiles Roofing RCC
an
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 1476.013 cu.m. Quantity 316.305 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX $q.m. Quantity 585.581 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1681 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 16.63 kKW
Operational Total Connected Load 124.4 kKW
Data Annual Energy Consumption (Electricity) 276806.00 kKWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 41.2 kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 274.4 kKWh/sq.m.yr.
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Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 725.5 kgCO2e/sq.m. intensity 697 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 1423 kg COze/sq.m.

Assembly Material

Whole life cycle carbon Embodied carbon

I 29.8% - Finishes
I 22.8% - Foundation
I 18.6% - Exterior Walls
_— 13.0% - Interior Walls
| 10.4% - Interm. Floor
| 3.8% - Beams, Slabs

I 1.0% - Columns

0.5% - Staircases and Ramps

0.0% - Door Frames

B Operational carbon: 725.5 kg CO2eq/m?2
B Embodied carbon: 697.2 kg COz2eq/m?2

Building carbon footprint Total embodied carbon
1,423 kg COzeq/m?2 697 kg COz2eq/m?2

Figure47: Building 34

35 Building ID 47_Comm._KKD_Kerala_11000
Building Information
Year of 1995
Completion
Basic details City Kozhikode
Building type Institutional Sub-type Educational
Built -up Area 11000 sg.m. Conditioned 1650 sqg.m.
Floor Area
Floors above 1 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Sp((jauflcatlons Flooring Vitrified Tiles Roofing RCC
an
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2579.904 cu.m. Quantity 529.3411 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX $q.m. Quantity 444.019 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 1330 Occupancy 8 hrs / day
hours
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Ventilation type Mechanically Ventilated
Capacity 36.94 kW
Operational Total Connected Load 135 kW
Data Annual Energy Consumption (Electricity) 63380.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 15.8 kWh/ sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 38.4 kWh/ sq.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 203 kgCO2e/sqg.m. intensity 707 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 910 kg COze/sg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 48.1% - Finishes
| 18.3% - Foundation
|| 13.0% - Beams, Slabs
|| 10.3% - Interior Walls
|| 8.5% - Exterior Walls
| 1.7% - Columns
0.0% - Door Frames
B Embodied carbon: 707.3 kg CO2eq/m?2
B Operational carbon: 203.0 kg COzeq/m?2
Building carbon footprint Total embodied carbon
910 kg COz2eq/m?2 707 kg COz2eq/m?2

Figure48: Building 35

36 Building ID 53 Comm._IDK_Kerala_3385
Building Information
Year of 1996
Completion
Basic details City Purapuzha, Idukki
Building type Institutional Sub-type Educational
Built -up Area 3385 sg.m. Conditioned 507.75 sq.m.
Floor Area
Floors above 1 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Specifications | Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
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Quantity 823.8554 cu.m. Quantity 176.1052 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX Sq.m. Quantity 321.273 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 248 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 20.15 kW
Operational Total Connected Load 124.56 kW
Data Annual Energy Consumption (Electricity) 14252.00 KWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 4.2 kWh/ sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 28.1 kWh/sq.m.yr.
Building Carbon

Emissions . Embodied

Operational carbon

Carbon Intensity 86.1 kgCO2e/sq.m. intensity 371 kgCO2e/sqg.m.

(50 years) (Upfront)

Building Carbon Footprint (Whole -life) 457 kg COze/sg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
I 39.1% - Foundation
| 19.1% - Exterior Walls
I 12.6% - Interm. Floor
| 12.1% - Beams, Slabs
L 7.8% - Finishes
| 5.7% - Interior Walls
| 3.2% - Columns

0.5% - Staircases and Ramps
M Embodied carbon: 370.8 kg CO2eq/m?2
B Operational carbon: 86.1 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
457 kg COz2eq/m? 371 kg CO2eq/m?2

Figure49: Building 36

37 Building ID 69 _Comm._TVM_Kerala_10956

Building Information
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Year of 2008
Completion
Basic details City Trivandrum
Building type Institutional Sub-type Hospital
Built -up Area 10956 sg.m. Conditioned 1643.4 sq.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Specifications : - : .
and Quantities Flooring Vitrified Tiles Roofing RCC
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2531.741 cu.m. Quantity 556.3273 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX Sg.m. Quantity 1215.074 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 2739 Occupancy 8 hrs / day
hours

Ventilation type

Mechanically Ventilated

Capacity

59.59 kw

Operational Total Connected Load 140 kw
Data Annual Energy Consumption (Electricity) 127750.00 kWh/YTr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 11.7 kWh/ sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 77.7 KWh/ sgq.m.yr.
Building Carbon
Emissions _ Embodied
Operational carbon
Carbon Intensity 139.7 kgCO2e/sq.m. intensity 405 kgCO2e/sqg.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

544 kg COze/sqg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon
] 29.0% - Foundation
| 25.1% - Exterior Walls
| 20.1% - Interior Walls
| 11.5% - Interm. Floor
| 6.2% - Beams, Slabs
| 6.0% - Finishes
| | 2.0% - Columns
0.0% - Staircases and Ramps
M Embodied carbon: 404.6 kg CO2eq/m?2
M Operational carbon: 139.7 kg CO2eq/m2
Building carbon footprint Total embodied carbon
544 kg COz2eq/m?2 405 kg COz2eq/m?2

Figure50: Building 37

38 Building ID 74 _Comm. ALP_Kerala 31338
Building Information

Year of 1888
Completion
Basic details City Alappuzha

Building type Institutional Sub-type Hospital

Built -up Area 31338 sg.m. Conditioned 4700.7 sq.m.

Floor Area
Floors above 5 Floors below
ground ground
Building Specifications

Material Foundation type Raft Foundation Structure type | RCC
Spgmflcatlons Flooring Vitrified Tiles Roofing RCC
an
Quantities Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 8939.571 cu.m. Quantity 2682.076 Ton

Window type Alu. + Double glazing | Walling Brick

Quantity XXX $q.m. Quantity 1365.630 cu.m.

Heating type NA Cooling Split ACs Lighting T5and T8

type type Fluorescent
Tube Lights
Heating capacity NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 411 Occupancy 8 hrs / day
hours
Ventilation type Mechanically Ventilated
Capacity 61.29 kW
Operational Total Connected Load 391.9 kW
Data Annual Energy Consumption (Electricity) 564115.00 kWh/Yr
Annual Energy Consumption (Diesel) 3200.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 18 kWh/sqg.m.yr.
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Energy Performance Index (EPIg Conditioned area) 120 kWh/ sq.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 480.6 kgCO2e/sq.m. intensity 461 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 941 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
51.4% - Foundation
15.9% - Finishes
10.1% - Interm. Floor
8.4% - Exterior Walls
6.8% - Interior Walls
4.2% - Beams, Slabs
3.0% - Columns
0.1% - Staircases and Ramps
0.1% - Window Frames
0.0% - Door Frames
M Operational carbon: 480.6 kg CO2eq/m?
B Embodied carbon: 460.8 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
941 kg COzeq/m?2 461 kg COz2eq/m2
Figure51: Building 38
39 Building ID 79 _Comm._TSR_Kerala 21450
Building Information
Year of 2017
Completion
Basic details City Thiruvananthapuram
Building type Institutional Sub-type Hospital
Built -up Area 21450 sg.m. Conditioned 3217.5 sq.m.
Floor Area
Floors above 4 Floors below
ground ground
Building Specifications
Material Foundation Raft Foundation Structure RCC
Specifications | type type
and Flooring Vitrified Tiles Roofing RCC
Quantities
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 6649.734 cu.m. Quantity 2140.129 Ton
Window type Alu. + Double glazing Walling Brick
Quantity XXX sg.m. Quantity 892.763 cu.m.
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Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 5363 Occupancy 8 hrs / day
occupants hours

Ventilation type

Mechanically Ventilated

Capacity 54 kw
Operational Total Connected Load 374.2 kW
Data Annual Energy Consumption (Electricity) 143784.00 kWh/Yr
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 6.7 kWh/sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 44.7 kWh/ sq.m.yr.
Building Carbon
Emissions Operational Embodied
Carbon carbon
Intensity (50 141.9 kgCO2e/sqg.m. intensity 477 kgCO2e/sg.m.
years) (Upfront)
Building Carbon Footprint (Whole -life) 619 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 57.2% - Foundation
I 13.1% - Columns
| 12.6% - Interm. Floor
. 6.5% - Exterior Walls
|| 5.2% - Interior Walls
| 5.1% - Beams, Slabs
0.1% - Staircases and Ramps
0.1% - Finishes
B Embodied carbon: 477.4 kg CO2eq/m?2
W Operational carbon: 141.9 kg CO2eg/m?2
Building carbon footprint Total embodied carbon
619 kg CO2eq/m?2 477 kg CO2eq/m?2
Figure52: Building 39
40 Building ID 80_Comm._TSR_Kerala_13478
Building Information
Year of 2009
Completion
Basic details City Trivandrum
Building type Institutional ‘ Sub-type Assembly
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Built -up Area 13478 sq.m. Conditioned 2021.7 sq.m.
Floor Area
Floors above 5 Floors below
ground ground
Building Specifications
Material Foundation Raft Foundation Structure type RCC
Specifications type
and Quantities Flooring Vitrified Tiles Roofing RCC
Concrete grade | M 25 (RMC) Steel grade Fe 550
Quantity 3925.355 cu.m. Quantity 1186.529 Ton
Window type Alu. + Double Walling Brick
glazing
Quantity XXX sg.m. Quantity 780.878 cu.m.
Heating type NA | Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating NA | Cooling 309.18 KW Lighting 92.75 KW
capacity capacity capacity
No. of 3370 Occupancy 8 hrs / day
occupants hours

Ventilation type

Mechanically Ventilated

Capacity

15.39 kW

Operational Data

Total Connected Load

155 kw

Annual Energy Consumption (Electricity)

139405.00 kWh/Yr

Annual Energy Consumption (Diesel)

420.00 kWh/yr.

Annual Energy Generation (RE)

Energy Performance Index (EPI§ Whole building)

10.3 kWh/ sq.m.yr.

Energy Performance Index (EPIg Conditioned area)

69 kWh/ sg.m.yr.

Building Carbon

Emissions

Operational
Carbon
Intensity (50
years)

118.1
kgCO2e/sq.m.

Embodied
carbon
intensity
(Upfront)

421 kgCO2e/sqg.m.

Building Carbon Footprint (Whole -

life)

539 kg COze/sqg.m.
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Assembly

Building carbon footprint

DeepDive and Carbon Performance Analysis of Buildings in Kerala, India

Material

Whole life cycle carbon Embodied carbon

B Embodied carbon: 421.2 kg CO2eq/m?2
B Operational carbon: 118.1 kg CO2eqg/m2

Total embodied carbon

539 kg CO2eq/m?2 421 kg CO2eq/m2

Figure53: Building 40

4.1% -

57.3% - Foundation
14.3% - Interm. Floor
10.2% - Exterior Walls
8.2% - Interior Walls
5.7% - Beams, Slabs
Columns

0.1% - Finishes

41 Building ID 80 _Comm. TSR _Kerala 13592
Building Information
Year of 1976
Completion
Basic details City Calicut, Kozhikode
Building type Institutional Sub-type Hospital
Built -up Area 13592.4 sq.m. Conditioned 2038.86 sqg.m.
Floor Area
Floors above 2 Floors below
ground ground
Building Specifications
Material Foundation type Raft Foundation Structure type | RCC
Specifications | Flooring Vitrified Tiles Roofing RCC
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 3009.962 cu.m. Quantity 624.3506 Ton
Window type Alu. + Double glazing | Walling Brick
Quantity XXX SQ.m. Quantity 770.347 cu.m.
Heating type NA Cooling Split ACs Lighting T5and T8
type type Fluorescent
Tube Lights
Heating capacity | NA Cooling 309.18 KW Lighting 92.75 KW
capacity capacity
No. of occupants | 3398 Occupancy 8 hrs / day”
hours
Ventilation type Mechanically Ventilated
Capacity 9.77 kW
Operational Total Connected Load 194.1 kW
Data Annual Energy Consumption (Electricity) 305805.00 kWh/Yr
Annual Energy Consumption (Diesel) 222.50 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 22.5 kWh/sq.m.yr.
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Energy Performance Index (EPIg Conditioned area)

150 kWh/sqg.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 922.8 kgCO2e/sg.m. intensity 286 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 1209 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 35.1% - Foundation
| 21.1% - Interm. Floor
| 16.9% - Exterior Walls
| 13.6% - Interior Walls
L 10.2% - Beams, Slabs
| 2.8% - Columns
0.2% - Finishes
0.2% - Staircases and Ramps
B Operational carbon: 922.8 kg CO2eq/m2
M Embodied carbon: 285.7 kg CO2eq/m?
Building carbon footprint Total embodied carbon
1,209 kg CO2eq/m?2 286 kg CO2eq/m?2
Figure54: Building 41
42 Building ID | 82_Comm._TVM_Kerala_54428
Building Information
Year of 1939
Completion
Basic details City Trivandrum
Building type Institutional Building | Sub-type Education
Built -up Area 54428.5 sq.m. Conditioned 8164.28 sg.m.
Floor Area
Floors above 3 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Spguﬁcat;_ofns Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 11412.65 cu.m. Quantity 2297.782 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 1497.434 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 13607 Occupancy 8 hrs / day
hours
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Ventilation type BLDC Ceiling Fans
Capacity 176.4 kW
Operational Total Connected Load 1977 kW
Data Annual Energy Consumption (Electricity) 652932.00 KWhlyr.
Annual Energy Consumption (Diesel) 250.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 12 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 80 kWh/sq.m.yr.
Building Carbon
Emissions Operational E::Eggied
Carbon Intensity 728.4 kgCO2e/sq.m. intensity 233 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 961 kg COze/sq.m.

Assembly Material

Whole life cycle carbon Embodied carbon
I 38.5% - Foundation
I 25.8% - Interm. Floor
] 11.0% - Beams, Slabs
| 9.1% - Exterior Walls
| 8.4% - Columns
| 7.1% - Interior Walls
0.1% - Finishes
0.1% - Staircases and Ramps
M Operational carbon: 728.4 kg CO2eq/m2
W Embodied carbon: 233.0 kg COz2eq/m?2
Building carbon footprint Total embodied carbon
961 kg COz2eq/m?2 233 kg CO2eq/m?2

Figure55: Building 42

43 Building ID 99_Comm._TVM_Kerala_8718
Building Information
Year of 2008
Completion
Basic details City Trivandrum
Building type Institutional Building | Sub-type Education
Built -up Area 8718.87 sg.m. Conditioned 1307.83 sq.m.
Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2051.513 cu.m. Quantity 421.9089 Ton
Window type Alu. + Double glazing | Walling Red brick
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Quantity XXX Sg.m. Quantity 372.790 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 2180 Occupancy 8 hrs/day
hours
Ventilation type BLDC Ceiling Fans
Capacity 22.48 kW
Operational Total Connected Load 912 kW
Data Annual Energy Consumption (Electricity) 86756.00 kWh/yr.
Annual Energy Consumption (Diesel) xxxX KWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 10 kWh/sg.m..yr.
Energy Performance Index (EPIg Conditioned area) 66.3 kWh/sg.m..yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity 119.3 kgCO2e/sq.m. intensity 241 kgCO2e/sg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 360 kg COze/sg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 36.0% - Foundation
| 25.0% - Interm. Floor
| 14.6% - Beams, Slabs
|| 12.4% - Exterior Walls
| 9.9% - Interior Walls
| 1.8% - Columns
0.2% - Staircases and Ramps
0.2% - Finishes
B Embeodied carbon: 241.0 kg CO2eq/m?
B Operational carbon: 119.3 kg COzeg/m?
Building carbon footprint Total embodied carbon
360 kg CO2eq/m? 241 kg CO2eq/m?2
Figure56: Building 43
44 Building ID 100_Comm._TVM_Kerala_6300
Building Information
Year of 2018
Completion
Basic details City Trivandrum
Building type Institutional Building | Sub-type Education
Built -up Area 6300 sg.m. Conditioned 945 sqg.m.
Floor Area
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Floors above 2 Floors below | 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flgoring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1437.551 cu.m. Quantity 310.0674 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX SQ.m. Quantity 561.988 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 1575 Occupancy 8 hrs / day
hours

Ventilation type BLDC Ceiling Fans

Capacity 22.08 kW
Operational Total Connected Load 823 kW
Data Annual Energy Consumption (Electricity) 67735.00 KWh/yr.
Annual Energy Consumption (Diesel) xxxX KWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 10.8 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 71.7 kWh/sq.m.yr.
Building Carbon
Emissions Operational Eg:gggied
Carbon Intensity 53.1 kgCO2e/sq.m. intensity 327 kgCO2e/sg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 380 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon

32.9% - Foundation
20.3% - Exterior Walls
18.4% - Interm. Floor
16.3% - Interior Walls
9.1% - Beams, Slabs
2.7% - Columns

0.3% - Finishes

B Embodied carbon: 327.0 kg CO2eq/m?2
M Operational carbon: 53.1 kg CO2eq/m2

Total embodied carbon
327 kg CO2eq/m?2

Building carbon footprint
380 kg CO2eq/m?2

Figure57: Building 44
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45 Building ID

101 _Comm._TVM_Kerala_4354

Building Information

Year of 2019
Completion
Basic details City Trivandrum
Building type Institutional Building | Sub-type Education
Built -up Area 4354.24 sq.m. Conditioned 653.14 sq.m.
Floor Area
Floors above 4 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1428.122 cu.m. Quantity 468.5447 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 418.326 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 1089 Occupancy 8 hrs / day
hours

Ventilation type

BLDC Ceiling Fans

Capacity

15.89 kW

Operational Total Connected Load 296.8 kW
Data Annual Energy Consumption (Electricity) 63314.00 kWh/yr.
Annual Energy Consumption (Diesel) xxXx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 14.5 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 96.9 kWh/sq.m.yr.
Building Carbon
Emissions Operational S;:Eggied
Carbon Intensity 61.5 kgCO2e/sqg.m. intensity 541 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 602 kg COze/sqg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon
] 56.5% - Foundation
== 12.4% - Exterior Walls
== 11.1% - Interm. Floor
=3 10.6% - Interior Walls
= 4.9% - Beams, Slabs
[ 3.8% - Columns
0.5% - Staircases and Ramps
0.2% - Finishes
B Embodied carbon: 540.6 kg COz2eq/m?
B Operational carbon: 61.5 kg CO2eq/m2
Building carbon footprint Total embodied carbon
602 kg CO2eq/m?2 541 kg CO2eq/m?2

Figure58: Building 45

46 Building ID 104_Comm._TVM_Kerala_1504
Building Information
Year of 1963
Completion
Basic details City Trivandrum
Building type Commercial Sub-type Commercial
Built -up Area 1504.7 sg.m. Conditioned 225.71 sq.m.
Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 374.8779 cu.m. Quantity 81.56283 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 152.697 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 50 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 12.66 kW
Operational Total Connected Load 165 kW
Data Annual Energy Consumption (Electricity) 133328.00 kWhyr.
Annual Energy Consumption (Diesel) 895.00 kWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 88.6 kWh/sq.m.yr.
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Energy Performance Index (EPIg Conditioned area)

590.7 kWh/sq.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 33853 kgCO2e/sqg.m. intensity 373 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 4227 kg COze/sg.m.
Assembly Material

Whole life cycle carbon

Embodied carbon

30.2% - Foundation
20.2% - Exterior Walls
16.2% - Interior Walls
16.1% - Interm. Floor
10.1% - Beams, Slabs
3.7% - Columns

2.7% - Finishes

0.7% - Staircases and Ramps

B Operational carbon: 3853.2 kg COz2eq/m?2
B Embodied carbon: 373.4 kg CO2eq/m2

Building carbon footprint
4,227 kg COz2eq/m?2

Total embodied carbon
373 kg CO2eq/m?

Figure59: Building 46

47 Building ID 116_Comm._ALP_Kerala 6000
Building Information

Year of 2000

Completion

Basic details City Kerala
Building type Institutional Building | Sub-type Education
Built -up Area 6000 sg.m. Conditioned 900 sg.m.

Floor Area

Floors above 2 Floors below 1
ground ground

Building Specifications

Material

Foundation type

Isolated Footing Structure type | RCC + Masonry infill

Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1362.233 cu.m. Quantity 291.6152 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX Sq.m. Quantity 486.051 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
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No. of occupants | 777 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 19.8 kW
Operational Total Connected Load 246.62 kW
Data Annual Energy Consumption (Electricity) 64463.00 KWh/yr.
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 10.7 kWh/sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 71.6 kWh/sqg.m.yr.
Building Carbon
Emissions Operational CE;?tl))g:ied
Carbon Intensity 189.5 kgCO2e/sqg.m. intensity 314 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 503 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
] 33.7% - Foundation
| 19.2% - Exterior Walls
 Sn— 19.2% - Interm. Floor
] 15.4% - Interior Walls
...} 9.5% - Beams, Slabs
[ | 2.8% - Columns
0.3% - Finishes
B Embodied carbon: 313.7 kg COz2eq/m?
B Operational carbon: 189.5 kg COzeq/m2
Building carbon footprint Total embodied carbon
503 kg CO2eq/m?2 314 kg CO2eq/m?2

Figure60: Building 47

48 Building ID 119 Comm._TVM_Kerala_ 5500
Building Information

Year of 2017

Completion

Basic details City Kerala
Building type Commercial Sub-type Office
Built -up Area 5500 sg.m. Conditioned 825 sg.m.

Floor Area
Floors above 7 Floors below 1
ground ground
Building Specifications
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Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Spemﬁcaﬂgns Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 1595.14 cu.m. Quantity 432.3738 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX Sg.m. Quantity 639.701 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 550 Occupancy 8 hrs / day
hours

Ventilation type

BLDC Ceiling Fans

Capacity 32.4 kW
Operational Total Connected Load 441 kW
Data Annual Energy Consumption (Electricity) 315000.00 kWh/yr.
Annual Energy Consumption (Diesel) xxxX KWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 57.3 kWh/sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 381.8 KWh/sqg.m.yr.
Building Carbon
Emissions . Embodied
Operational . carbon
Carbon Intensity 2019 kgCO2e/sq.m. intensity 325 kgCO2e/sqg.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

2344 kg COze/sqg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

34.3% - Columns
23.9% - Beams, Slabs

23.1% - Exterior Walls

18.6% - Interior Walls

0.1% - Foundation

0.0% - Door Frames
M Operational carbon: 2019.0 kg COzeq/m?2

B Embodied carbon: 325.2 kg COzeq/m2

Total embodied carbon
325 kg COz2eq/m?2

Building carbon footprint
2,344 kg CO2eq/m2

Figure61: Building 48

49 Building ID 120_Comm._TVM_ Kerala_13531
Building Information
Year of 2012
Completion
Basic details City Kerala
Building type Institutional Building | Sub-type Hospital
Built -up Area 13531 sqg.m. Conditioned 2029.65 sg.m.
Floor Area
Floors above 2 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 3008.361 cu.m. Quantity 627.9261 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX Sg.m. Quantity 753.928 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 3383 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 22 kw
Operational Total Connected Load 133 kW
Data Annual Energy Consumption (Electricity) 263599.00 kWh/yr.
Annual Energy Consumption (Diesel) xxx KWh/yr.

Annual Energy Generation (RE)

Energy Performance Index (EPIg Whole building)

19.5 kWh/sg.m.yr.

Energy Performance Index (EPIg Conditioned area)

129.9 kWh/sqg.m.yr.
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Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 687 kgCO2e/sq.m. intensity 203 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 890 kg COze/sg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 36.9% - Exterior Walls
I 34,5% - Interior Walls
L 12.0% - Beams, Slabs
_— 9.3% - Interm. Floor
| 4.2% = Columns
1 1.7% - Window Frames
1 1.1% - Door Frames
0.1% - Foundation
B Operational carbon: 687.0 kg COzeq/m?
B Embodied carbon: 203.2 kg COzeq/m*>
Building carbon footprint Total embodied carbon
890 kg CO2eq/m?2 203 kg CO2eq/m2

Figure62: Building 49

50 Building ID 145 Comm. EKM_Kerala_3771
Building Information
Year of 1963
Completion
Basic detail s City Kerala
Building type Commercial Sub-type Hotel
Built -up Area 3771 sg.m. Conditioned 2564.8376 sq.m.
Floor Area
Floors above 4 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 3538.976 cu.m. Quantity 1159.92 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX Sq.m. Quantity 934.854 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 1100 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
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Capacity 2.35 kW
Operational Total Connected Load 377.7 kW
Data Annual Energy Consumption (Electricity) 872739.00 kWhlyr.
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 231.4 kWh/sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 340.3 kWh/sq.m.yr.

Building Carbon

Emissions Operational Embodied
Carbon Intensity i628§ / parbor) 1756.3 kgCO2e/sg.m.
(50 years) gCO2e/sq.m. intensity
(Upfront)
Building Carbon Footprint (Whole -life) 11384 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 56.1% - Foundation
| 12.9% - Exterior Walls
I 10.4% - Interior Walls
| 9.5% - Interm. Floor
[ | 4.8% - Beams, Slabs
| 3.7% - Columns
i 2.3% - Finishes
0.2% - Staircases and Ramps

B Operational carbon: 9628.2 kg COz2eq/m?

B Embodied carbon: 1756.3 kg CO=zeq/m?2

Building carbon footprint Total embodied carbon

11,384 kg COz2eq/m? 1,756 kg COz2eq/m=

Figure63: Building 50

51 Building ID 363 _Comm._EKM_Kerala 61379
Building Information
Year of 2002
Completion
Basic details City Ernakulam
Building type Institutional Building | Sub-type Education
Built -up Area 61379.99 sq. m. Conditioned 9207 sg.m.
Floor Area
Floors above 5 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 17606.89 cu.m. Quantity 5319.942 Ton
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Window type Alu. + Double glazing | Walling Red brick
Quantity XXX $q.m. Quantity 3065.304 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 1234 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 88 kw
Operational Total Connected Load 411.689 kW
Data Annual Energy Consumption (Electricity) 385517.00 kWhlyr.
Annual Energy Consumption (Diesel) 49292.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 6.3 kWh/sq.m.yr.
Energy Performance Index (EPIg Conditioned area) 41.9 kWh/sqg.m.yr.
Building Carbon
Emissions Operational CE;?tl))gr(]jied
Carbon Intensity 221.5 kgCO2e/sg.m. intensity 148 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 370 kg COze/sg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
I 31.5% - Interm. Floor
| 23.3% - Exterior Walls
| 18.7% - Interior Walls
|| 12.8% - Beams, Slabs
|| 9.8% - Columns
| | 3.5% - Window Frames
0.4% - Foundation
0.0% - Door Frames
B Operational carbon: 221.5 kg COzeq/m?
I Embodied carbon: 148.1 kg COzeq/m?2
Building carbon footprint Total embodied carbon
370 kg CO2eq/m?2 148 kg CO2eq/m?2

Figure64: Building 51
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52 Building ID

365_Comm._IDK_Kerala_5759

Building Information

Year of 2015
Completion
Basic details City Ernakulam

Building type Commercial Sub-type Hotel

Built -up Area 5759.9885 sq. m. Conditioned 4319.99 sg.m.

Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications

Material Foundation type Isolated Footing Structure type | RCC + Masonry infill

Specifications

o Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities

Concrete grade M 25 (RMC) Steel grade Fe 550

Quantity 1375.438 cu.m. Quantity 288.0461 Ton

Window type Alu. + Double glazing | Walling Red brick

Quantity XXX Sg.m. Quantity 352.697 cu.m.

Heating type NA Cooling Split ACs Lighting LED Panels
type type

Heating capacity NA Cooling Lighting
capacity capacity

No. of occupants | 576 Occupancy 8 hrs / day

hours

Ventilation type

BLDC Ceiling Fans

Capacity 15.177 kW
Operational Total Connected Load 245 kW
Data Annual Energy Consumption (Electricity) 481500.00 kWh/yr.
Annual Energy Consumption (Diesel) xxx KWhl/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 83.6 kWh/sq.m.yr.
Energy Performance Index (EPI§ Conditioned area) 111.5 kWh/sq.m.yr.
Building Carbon
Emissions : Embodied
Operational _ carbon
Carbon Intensity 2947 kgCO2e/sqg.m. intensity 390 kgCO2e/sg.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

3337 kg COz2e/sqg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon
| 30.3% - Exterior Walls
| 24.9% - Interm. Floor
| 24.2% - Interior Walls
| 10.4% - Beams, Slabs
| 7.0% - Foundation
| 3.2% - Columns
0.0% - Door Frames
0.0% - Window Frames
M Operational carbon: 2947.0 kg CO=eqg/m?
B Embodied carbon: 389.9 kg CO=2eq/m?
Building carbon footprint Total embodied carbon
3,337 kg CO2eq/m?2 390 kg CO2eq/m?

Figure65: Building 52

53 Building ID 367_Comm._IDK_Kerala_1654
Building Information
Year of 2001
Completion
Basic details City Munnar
Building type Commercial Sub-type Hotel
Built -up Area 1654.4173 sqg.m. Conditioned 0
Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 412.3968 cu.m. Quantity 90.09438 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 200.963 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 165 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 5.51 kW
Operational Total Connected Load 153 kW
Data Annual Energy Consumption (Electricity) 199887.00 kWhyr.
Annual Energy Consumption (Diesel) 8225.00 kWhlyr.
Annual Energy Generation (RE)
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Energy Performance Index (EPI§ Whole building)

120.8 kWh/sqg.m.yr.

Energy Performance Index (EPIg Conditioned area)

xxx KWh/sg.m.yr.

Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 4217 kgCO2e/sqg.m. intensity 359 kgCO2e/sg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 4577 kg COze/sq.m.
Assembly Material
Whole life cycle carbon Embodied carbon
[ ] 40.8% - Interior Walls
| 24.2% - Exterior Walls
| 13.0% - Interm. Floor
| 10.4% - Columns
| 8.8% - Beams, Slabs
| 2.9% - Foundation
0.0% - Door Frames
B Operational carbon: 4217.5 kg CO=eq/m=
B Embodied carbon: 359.2 kg COzeq/m?
Building carbon footprint Total embodied carbon
4,577 kg COz2eq/m?2 359 kg CO2eq/m?2
Figure66: Building 53
54 Building ID 366_Comm._ALP_Kerala_4602
Building Information
Year of 2008
Completion
Basic details City Alappuza
Building type Commercial Sub-type Hotel
Built -up Area 4602 sg.m. Conditioned 3451.5 sgq.m.
Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 847.7156 cu.m. Quantity 183.2577 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX SQ.m. Quantity 378.994 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
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Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 460 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 7.485 kW
Operational Total Connected Load 441.9 kW
Data Annual Energy Consumption (Electricity) 474264.00 KWh/yr.
Annual Energy Consumption (Diesel) xxx KWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 103.1 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 137.4 kWh/sg.m.yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity 34935 kgCO2e/sq.m. intensity 311 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 35246 kg COze/sqg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
I 45,3% - Exterior Walls
| 36.1% - Interior Walls
| 11.2% - Interm. Floor
| 4.8% - Beams, Slabs
| 2.5% - Columns
0.0% - Foundation
0.0% - Window Frames
0.0% - Door Frames
B Operational carbon: 34935.0 kg CO=eq/m?2
B Embodied carbon: 311.2 kg COzeq/m?2
Building carbon footprint Total embodied carbon
35,246 kg COz2eq/m?2 311 kg CO2eq/m?2
Figure67: Building 54
55 Building ID 369 Comm. KLM_Kerala 859
Building Information
Year of 1997
Completion
Basic details City Kerala
Building type Commercial Sub-type Office
Built -up Area 859 sg.m. Conditioned 429.675 sg.m.
Floor Area
Floors above 1 Floors below 1
ground ground
Building Specifications
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Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 2020.515 cu.m. Quantity 426.7972 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX $q.m. Quantity 607.803 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 900 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 2.16 kw
Operational Total Connected Load 160 kW
Data Annual Energy Consumption (Electricity) 133741.00 kWhlyr.
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 155.6 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 311.3 kWh/sqg.m.yr.
Building Carbon
Emissions Operational Embodied
Carbon Intensity 5489.2 f:arbor) 2938 kgCO2e/sq.m.
(50 years) kgCO2e/sq.m. intensity
(Upfront)
Building Carbon Footprint (Whole -life) 8427 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 37.6% - Interior Walls
I 33.0% - Exterior Walls
| 16.6% - Interm. Floor
[ | 8.8% - Beams, Slabs
[ | 2.6% - Columns
I 1.2% - Door Frames
0.1% - Foundation

B Operational carbon: 5489.0 kg COz2eq/m?

B Embodied carbon: 2937.7 kg COzeq/m?2

Building carbon footprint Total embodied carbon

8,427 kg CO2eq/m?2 2,938 kg CO2eq/m?

Figure68: Building 55
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56 Building ID

409 Comm._TSR_Kerala_16567

Building Information

Year of 1889
Completion
Basic details City Kerala
Building type Institutional Sub-type Educational
Built -up Area 16567 sq.m. Conditioned 4970.1 sg.m.
Floor Area
Floors above 2 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 3387.843 cu.m. Quantity 693.7593 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 662.142 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 235 Occupancy 8 hrs / day
hours

Ventilation type

BLDC Ceiling Fans

Capacity 49 kW
Operational Total Connected Load 109.47 kW
Data Annual Energy Consumption (Electricity) 53054.00 kWh/yr.
Annual Energy Consumption (Diesel) 194.00 kWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 3.2 kWh/sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 10.7 kWh/sqg.m.yr.
Building Carbon
Emissions Operational S;:Eggied
Carbon Intensity 113 kgCO2e/sg.m. intensity 219 kgCO2e/sq.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

332 kg COze/sg.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

31.2% -
30.5% -

Exterior Walls
Interm. Floor
24.9% - Interior Walls
10.5% -

2.8% -

Beams, Slabs

Columns
0.1% - Foundation
0.0% - Window Frames

0.0% - Door Frames

M Embodied carbon: 219.1 kg COzeq/m?
B Operational carbon: 113.0 kg COz2eq/m?=

Total embodied carbon
219 kg COz2eq/m?2

Building carbon footprint
332 kg COz2eq/m?2

Figure69: Building 56

57 Building ID 103 _Comm._TVM_Kerala_ 22180
Building Information
Year of 1970
Completion
Basic details City Trivandrum
Building type Institutional Sub-type Educational
Built -up Area 22180 sq. m. Conditioned 13308.000 sg.m.
Floor Area
Floors above 6 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 6564.192 cu.m. Quantity 1873.096 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX $q.m. Quantity 2303.248 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity | NA Cooling Lighting
capacity capacity
No. of occupants | 5545 Occupancy 8 hrs / day
hours

Ventilation type

BLDC Ceiling Fans

Capacity 31.245 kW
Operational Total Connected Load 1555 kW
Data Annual Energy Consumption (Electricity) 1561478.00 kWh/yr.
Annual Energy Consumption (Diesel) xxx KWh/yr.

Annual Energy Generation (RE)

Energy Performance Index (EPIg Whole building)

70.4 kWh/sqg.m.yr.

Energy Performance Index (EPIg Conditioned area)

117.3 kWh/sqg.m.yr.
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Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 2482 kgCO2e/sq.m. intensity 411.8 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 2894 kg COz2e/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
] 39.9% - Exterior Walls
| 31.7% - Interior Walls
| 17.5% - Interm. Floor
[ | 5.9% - Beams, Slabs
| 4.8% - Columns
0.1% - Foundation
0.0% - Window Frames
0.0% - Door Frames
B Operaticnal carben: 2482.0 kg COzeq/m?2
B Embodied carbon: 411.8 kg CO2eq/m?2
Building carbon footprint Total embodied carbon
2,894 kg COzeq/m?2 412 kg COz2eq/m?2

Figure70: Building 57

58 Building ID 105_Comm._TVM_Kerala_ 6317
Building Information
Year of 1970
Completion
Basic details City Trivandrum
Building type Commercial Sub-type Hospitality
Built -up Area 6317 sg.m. Conditioned 4421.9 sgq.m.
Floor Area
Floors above 4 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 733.3956 cu.m. Quantity 243.27 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX Sq.m. Quantity 285.980 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity | NA Cooling Lighting
capacity capacity

PagelOl|



DeepDive and Carbon Performance Analysis of Buildings in Kerala, India

No. of occupants | 215 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity kw
Operational Total Connected Load 476.5 kW
Data Annual Energy Consumption (Electricity) 804724.00 KWhlyr.
Annual Energy Consumption (Diesel) xxx KWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 127.4 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 182 kWh/sqg.m.yr.
Building Carbon
Emissions . Embodied
Operational carbon
Carbon Intensity 4492 kgCO2e/sq.m. intensity 168 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 4660 kg COze/sg.m.
Assembly Material
Whole life cycle carbon Embodied carbon
| 42.9% - Exterior Walls
| 34.0% - Interior Walls
| 14.6% - Interm. Floor
|| 4.8% - Beams, Slabs
| 3.5% - Columns
0.2% - Foundation
0.0% - Door Frames
M Operational carbon: 4492.0 kg COzeq/m?2
B Embodied carbon: 167.5 kg CO=eq/m?
Building carbon footprint Total embodied carbon
4,660 kg CO2eq/m?2 168 kg COz2eq/m?2
Figure71: Building 58
59 Building ID 106_Comm._TVM_ Kerala_3810
Building Information
Year of 1975
Completion
Basic details City Kovalam,
Thiruvananthapuram
Building type Commercial Sub-type Hospitality
Built -up Area 3810.92 sgq.m. Conditioned 2667 sg.m.
Floor Area
Floors above 1 Floors below 1
ground ground

Building Specifications
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Material Foundation type | Isolated Footing Structure RCC + Masonry infill
Specifications type
and Quantities | Flooring Glazed ceramic tile Roofing RCC Flat slab
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 921.6786 cu.m. Quantity 195.6175 Ton
Window type Alu. + Double glazing Walling Red brick
Quantity XXX Sq.m. Quantity 286.875 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity | NA Cooling Lighting
capacity capacity
No. of occupants | 318 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 3.99 kw
Operational Total Connected Load 550 kW
Data Annual Energy Consumption (Electricity) 232574.00 KWhlyr.
Annual Energy Consumption (Diesel) xxx KWhlyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 61 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 87.2 kWh/sqg.m.yr.
Building Carbon
Emissions Operational (I:E;Trlgggied
Carbon Intensity | 2152 kgCO2e/sg.m. intensity 468 kgCO2e/sq.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 2620 kg COz2e/sqg.m.

Assembly

Material

Whole life cycle carbon

M Operational carbon: 2152.0 kg COzeq/m?

Embodied carbon

31.1% - Exterior Walls
24.9% - Interior Walls
21.3% - Beams, Slabs
15.4% - Interm. Floor
4.6% - Foundation
2.7% - Columns

0.0% - Door Frames

B Embodied carbon: 467.5 kg COzeq/m?2

Total embodied carbon
468 kg COz2eq/m2

Building carbon footprint
2,620 kg CO2eq/m2

Figure72: Building 59
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60 Building ID

112 Comm._TVM_Kerala_13156

Building Information

Year of 1987
Completion
Basic details City Pattom
Building type Institutional Building | Sub-type Hospital
Built -up Area 13156 sgq.m. Conditioned 7895.76 sq.m.
Floor Area
Floors above 6 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications . . '
and Quantities Flooring Glazed ceramic tile Roofing RCC Flat slab
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 40334.43 cu.m. Quantity 11336.74 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 8956.018 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 35403 Occupancy 8 hrs / day
hours

Ventilation type

BLDC Ceiling Fans

Capacity 25.5 kW
Operational Total Connected Load 1106.33 kW
Data Annual Energy Consumption (Electricity) 2318208.00 kWhlyr.
Annual Energy Consumption (Diesel) 3400.00 kWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPI§ Whole building) 176.2 kWh/sg.m.yr.
Energy Performance Index (EPI§ Conditioned area) 293.6 kWh/sq.m.yr.
Building Carbon
Emissions _ Embodied
Operational _ carbon
Carbon Intensity 6707 kgCO2e/sg.m. intensity 4444 kgCO2e/sq.m.
(50 years) (Upfront)

Building Carbon Footprint (Whole -life)

11152 kg COze/sq.m.
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Assembly Material

Whole life cycle carbon Embodied carbon

29.5% - Exterior Walls
23.6% - Interior Walls
17.4% - Interm, Floor
16.3% - Foundation

7.7% - Beams, Slabs

4.7% - Columns

0.8% - Door Frames
W Operational carbon: 6707.5 kg COzeq/m?
M Embodied carbon: 4444.4 kg COzeq/m?

Total embodied carbon
4,444 kg COz2eq/m?2

Building carbon footprint
11,152 kg COz2eq/m2

Figure73: Building 60

61 Building ID 113_Comm._TVM_Kerala_39403
Building Information
Year of 1973
Completion
Basic details City Poojappura
Building type Institutional Building | Sub-type Hospital
Built -up Area 39403 sg.m. Conditioned 23642.166 sg.m.
Floor Area
Floors above 3 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 8367.053 cu.m. Quantity 1719.209 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX Sq.m. Quantity 1828.484 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity NA Cooling Lighting
capacity capacity
No. of occupants | 9851 Occupancy 8 hrs / day
hours
Ventilation type BLDC Ceiling Fans
Capacity 52.6 kW
Operational Total Connected Load 1930.66 kW
Data Annual Energy Consumption (Electricity) 2481790.00 kWh/yr.
Annual Energy Consumption (Diesel) 13200.00 kWh/yr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 63 kWh/sg.m.yr.
Energy Performance Index (EPIg Conditioned area) 105 kWh/sq.m.yr.
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Building Carbon

Emissions . Embodied
Operational carbon
Carbon Intensity 2175 kgCO2e/sq.m. intensity 331 kgCO2e/sqg.m.
(50 years) (Upfront)
Building Carbon Footprint (Whole -life) 2506 kg COze/sqg.m.

Assembly Material

Whole life cycle carbon Embodied carbon
| 27.0% - Exterior Walls
| 21.8% - Interm. Floor
| 21.4% - Interior Walls
| 19.9% - Foundation
|| 6.6% - Beams, Slabs
| 1.8% - Columns
| 0.9% - Window Frames
| 0.7% - Door Frames
B Operational carbon: 2175.5 kg CO=2eq/m?
M Embodied carbon: 330.6 kg CO=zeq/m?
Building carbon footprint Total embodied carbon
2,506 kg CO2eq/m2 331 kg CO2eq/m?2

Figure74: Building 61

62 Building ID 114 Comm._TVM_Kerala 2334
Building Information
Year of 2002
Completion
Basic details City Kerala
Building type Institutional Building | Sub-type Hospital
Built -up Area 2334 sq.m. Conditioned 700.2 sg.m.
Floor Area
Floors above 6 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile | Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 10680.96 cu.m. Quantity 3015.267 Ton
Window type Alu. + Double glazing | Walling Red brick
Quantity XXX sg.m. Quantity 2805.463 cu.m.
Heating type NA Cooling Split ACs Lighting LED Panels
type type
Heating capacity | NA Cooling Lighting
capacity capacity
No. of occupants | 3700 Occupancy 8 hrs / day
hours
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Ventilation type BLDC Ceiling Fans
Capacity 11.3 kW
Operational Total Connected Load 145 kW
Data Annual Energy Consumption (Electricity) 116479.00 kWh/yr.
Annual Energy Consumption (Diesel) xxx KWhyr.
Annual Energy Generation (RE)
Energy Performance Index (EPIg Whole building) 49.9 kWh/sqg.m.yr.
Energy Performance Index (EPIg Conditioned area) 166.4 kWh/sq.m.yr.
Building Carbon
Emissions . Embodied
Operational 1759.5 carbon
Carbon Intensity . . . 8433 kgCO2e/sq.m.
(50 years) kgCO2e/sq.m. intensity
(Upfront)
Building Carbon Footprint (Whole -life) 10193 kg COze/sg.m.
Figure75: Building 62
63 Building ID 114 Comm._TVM_Kerala_34673
Building Information
Year of 2002
Completion
Basic details City Kerala
Building type Institutional Building | Sub-type Educational
Built -up Area 34673 sg.m. Conditioned 3467.3 sq.m.
Floor Area
Floors above 3 Floors below 1
ground ground
Building Specifications
Material Foundation type Isolated Footing Structure type | RCC + Masonry infill
Specifications | Flooring Glazed ceramic tile Roofing RCC Flat slab
and Quantities
Concrete grade M 25 (RMC) Steel grade Fe 550
Quantity 7493.756 cu.m. Quantity 1581.257 Ton
Window type Alu. + Double glazing | Walling Red brick
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