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SMART CITY USE CASE, ENERGY EFFICIENCY AND IOT

ENERGY EFFICIENCY
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ENERGY EFFICIENCY

USE CASES AND ITS CONTEXT
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ENERGY 

EFFICIENCY 

ENERGY EFFICIENCY, A RISING CONCERN 

Deregulation 

Generation 
capacities & 

grids

Declining 
natural 

resources

Demand is 
booming

Policy & 
Environment

Deregulation of both production and 

supply of gas and electricity implies to 

build new business models significantly 

different from traditional ones 

Huge investment ($16 trillion 

worldwide) is needed 

involving an increase in price 

of both gas and electricity 

In the resource deficient 

regions of Asia & Europe, 

energy sourcing is becoming 

crucial and focuses major 

attention of key energy 

players 

Climate change protocol 

implementation involves new 

constraints to be integrated in 

today’s utility business model

Because of the lack of 

electricity generation capacity, 

peak prices are becoming very 

high and volatile 
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ENERGY 

EFFICIENCY

ENERGY EFFICIENCY TOPICS ARE BEING ADDRESSED 

DIFFERENTLY BY STAKEHOLDERS

Drivers Efforts Benefits

Utilities

Councils/State

ESCO’s

• Economic

• Regulation & Legislation

• Corporate Social 

Responsibility

• New Services

• Energy Security

• Environmental

• Attracting Investment

• Energy investment 

planning

• Differential/Preferential 

tariff incentives

• Passive energy efficiency

• Smart management of 

supply and demand ( 

Forecasting & Intensity 

mapping

• Hidden costs and 

inefficiencies

• Energy Auditing

• Benchmarking & 

certification

• Asset Optimization

• Smart Data Strategy -

Management and 

Governance

• Implement a set of 

pilot programs 

• Newer Capital 

Financing Models

• Active & Intelligent 

energy efficiency 

through automation and 

regulation

• Spur economic growth

• Integration of green 

technologies

• Reduce energy 

expenditures for citizens

• Measure and compare 

the profitability of 

project investments ( 

retrofits)

• Optimal consumer/ 

building operations
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ENERGY EFFICIENCY

UNDERSTAND SMART BUILDING AND THE MAGNITUDE OF THE PROBLEM
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SMART ENERGY

BUILDINGS CONSTITUTE 40% OF TOTAL ENERGY 

CONSUMPTION  BUT HAVE AN EQUALLY HIGH SAVINGS 

POTENTIAL
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ENERGY 

EFFICIENCY 
FACTORS INFLUENCING TOTAL ENERGY USE IN BUILDINGS

Building Performance

Infrastructure Usage

• Occupant behavior

• Indoor environment 

conditions

• Operation & 

maintenance

• Building Envelope

• Facilities

• Building 

Management 

Systems (BMS)

Energy Use
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Demand 

Management

• Monitoring of 
consumption, pattern 
of usage and 
property/consumer 
benchmarking for 
demand side 
management 
programs

• Identifying significant 
factors contributing to 
the consumption and 
identifying possible 
DR/DSM programs

• Time series 
Modelling of 
energy demand 
taking into 
consideration 
weather 
parameters and 
building 
parameters at 
daily and weekly 
level

• Identifying anomalies 
resulting from 
inefficient buildings 
by measuring 
building energy 
intensity

• Comparing and 
understanding 
savings potential of 
buildings and the 
type of 
modernization 
requirement

Building energy 

consumption
Forecasting & 

Demand Modelling

Asset Management 

for Buildings

• Surveillance of 
critical HVAC 
condition process 
performance and 
asset performance

• HVAC energy meter 
monitoring and 
identifying the Root 
cause and failure 
analysis

ENERGY 

EFFICIENCY
EXAMPLE USE CASES FOR IOT
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ANALYTICS AND ANALYSIS DONE
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Monitoring of consumption, pattern of usage

and property/consumer benchmarking for

demand side management programs

Identifying anomalies resulting from inefficient

buildings by measuring building energy

intensity

Understanding patterns of weekly consumption, 

holidays and working day patterns

Comparing and understanding savings potential

of buildings and the type of modernization reqmt

Surveillance of critical HVAC condition process

performance and asset performance

Monitoring the environment, quality and

generation of alarms in the HVAC, Security

system

Monitoring the Energy consumption of the HVAC

system and monitoring of indicators such as

PUE

SMART BUILDING
MONITORING AND SURVEILLANCE OF KPI’S, QUALITY 

PARAMETERS AND ASSET / PROCESS PERFORMANCE
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Usage Segmentation of Customer to understand

behavior and identifying the patterns and

forecasting demand at hourly, daily, monthly,

yearly level looking at peak and off peak

patterns

Predictive models for energy consumption

during summer, winter taking into

considerations attributes of buildings and

weather

Time series Modelling of energy demand taking 

into consideration weather parameters and 

building parameters at daily and weekly level

Identifying the significant factors contributing to

the energy consumption and looking at possible

demand response / demand side mgmt

programs

HVAC energy meter monitoring and identifying

the Root cause and failure analysis

SMART BUILDING
CORRELATION OF WEATHER PARAMETER AND DEMAND 

FORECASTING INTEGRATING BUILDING PARAMETERS
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Building wise monitoring the benefit of the

programs thru demand response management

across various program types

Quantifying the net energy savings, green house

emissions and increase in sustainability index

Monitoring the solar PV generation and 

utilization and feed in to the grid.

SMART BUILDING
QUANTIFYING THE SAVINGS POTENTIAL, MONITORING 

THE EFFECTIVENESS OF ENERGY SAVINGS PROGRAMS
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STREAMING 
DATA

Meter  Demand & Energy 
Data

Building Type 
Data

SOURCE DATA

BATCH DATA

HIGH PERFORMANCE 
ANALYTICS 

Real Time Processing Data/
Low Latency Alerting

Weather Data

Occupancy Data

Web 

Services

Native

Connectivity

Security Data

Risk Based Decision

Leak Detection

Simulation

Optimization

Ranking & Prioritization

Situational Awareness

Strategic decisions

Event Response

Anomalous Behavior Alerts

Response Prioritization

ACTIONS

RULES

INSIGHTS

Service Planning

Maintenance Planning

Operational Planning

Investment Planning

Policy Simulation

Building Consumption Trend

EI Benchmarking & Ranking

Holiday Patterns

HVAC Maintenance Analysis

Water 
Consumption data

Faulty Meter 

HVAC Energy Consumption

Savings Potential Analysis

Demand Modeling

HVAC Alarm Analysis

Asset Performance 

Analytics

Air Quality Analysis

HVAC Data

INDUSTRY/DOMAIN AREA

Security Breach Analysis

Air Quality 
Data

Demand Response Planning

Energy Savings 

Monitoring

SMART BUILDING ENERGY EFFICIENCY IN SMART BUILDINGS

Batch 
Processing

STORAGE

HADOOP 

Batch or Mini-Batch 
Data Management
• Data Access
• Data Cleansing
• Data Preparation
• Data Aggregation

In-Stream Sensor 
Data Management
• Data Cleansing
• Thresholds
• Model & Pattern
• Aggregation
• Queries

Web 

Services

Native 

connectivity

• Machine Learning
• Optimization
• Data Mining
• Forecasting
• Statistical Analysis
• Reliability Modeling
• Simulation
• Model building and 

deployment
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BENEFITS AND REFERECES
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ENERGY 

EFFICIENCY
BENEFITS USING STREAMING DATA

• Understand energy saving potential quickly

• Including both previously undetected energy losses and

extensions to already identified energy waste

• Detect outliers of energy consumption and monitor 

efficiency of saving programs

• Significant improvement to detect anomalies in consumption quickly and clarify effectiveness of 

energy efficiencies investments

• Real-time performance monitoring of PV systems and energy consuming 

equipment

• Understand underperformance of equipment as soon as it happens and act upon it

• Improved efficiency for demand response programs

• Tailor the demand response programs according effective consumption real-time
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REFERENCE ENERGY EFFICIENCY FOR SMART BUILDING
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ANONYMOUS CANADIAN POWER UTILITY ENERGY AND UTILITIES

BUSINESS ISSUE

• Understanding the penetration of AC vs Central AC in the 

network area

• Several data sources such as GIS Asset Management, 

Customer Information Systems, Weather data meering and 

billing data not integrated

• Need to tailor energy efficiency advice and answer customer 

benchmark questions

RESULTS

• Knowing more on the consumption patterns to plan the demand 

response programs but also planning the infrastructure 

accordingly

• Give customers a better benchmark on their consumption 

patterns and efficient usage of energy and plan targeted energy 

efficiency programs
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REFERENCE MARKETING ENERGY EFFICIENCY
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THANK YOU


