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Addressing the rapidly changing 

world requires new solutions 

Traditional energy supply systems are set to 

change. 

 

Analyse the design, operation and integration 

of Distributed Resource Networks including 

heating, cooling, power & water. 

 

New, more complex energy relationships 

require modelling. 

 

Leverage 5G, Big Data, IoT, smart sensors 

and smart equipment. 

www.iesve.com 2 



3 

The Difference between Digital Twin and BIM 
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BIM Digital Twin 

Gathers real-world Data Gathers real-world data 

Static Model Dynamic Model 

Repository of Data – information is 
attached to it 

Responds to Data – produces predictions 
through simulation, AI and machine 
learning 

Acts like ‘virtual reality’ glasses Actually behaves like the real world 
counterpart 



www.iesve.com 
. 

4 

“a dynamic virtual representation of a physical 

object or system across its lifecycle, using 

real-time data to enable understanding, 

learning and reasoning” 

 
Bolton, McColl-Kennedy, Cheung, Gallen, Orsingher, Witell & Zaki, (2018) 

The Digital Twin 
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The Digital Twin 

Energy Efficiency should be the most important decarbonising 

strategy for the Built Environment.   

 

To improve the Built Environment we need appropriate 

information and decision support tools to help people make the 

right decisions. 

 

The simulation tools can help Communities reduce carbon 

emissions; energy, maintenance and capital costs whilst 

increasing operational efficiency through accurate Digital Twin 

simulation technology. 
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ICL Digital Twin (ICL-DT) leverages the 
best of both Building Simulation and AI 

Building Simulation predicts ‘answers’ using fundamental physics principles  

The ICL replicates reality by simulating the physics of energy and heat flow 

throughout your ICL-DT. 

 

Virtual data 

The ICL-DT employs virtual sensors (vSensors™) to better inform decision 

making.  The ICL-DT also has its own Virtual BMS (vBMS™) to interact with 

the vSensors™ just like the real world. 

 

Hybrid Buildings 

Time-series data can be imported into the ICL-DT to create a more accurate 

‘hybrid’ model to facilitate good decision making. 

 

Machine Learning uses large datasets to extrapolate ‘answers’ 

Helps fill in the data gaps in the ICL-DT and allows management of live data 

e.g. sensor anomalies, keeping the Digital Twin as accurate as possible to 

enable deeper energy savings. 
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Introduction/Digital Twin Storyboard.pptx


Building/City Simulation vs. 

Big Data/AI/Machine Learning 

Building Simulation can predict a new ‘scenario’ and AI / Machine 

Learning requires data to derive the answer. 

 

Building Simulation is the more powerful capability as it uses 

fundamental physics that can simulate scenarios even when no 

prior data exists. 

 

AI/ML requires a large dataset to train AI and Machine Learning 

algorithms to extrapolate this data to make faster predictions 

based on complex data, at scale. 

 

The ICL-DT leverages the best of both building simulation and 

AI/Machine Learning, allowing us to more accurately control a 

building’s operation. 
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Building/City Simulation vs. Big Data/AI/Machine Learning 

Example: Feasibility of PV collectors for an existing building 

 Building Simulation can help determine the size and location 

of the PV installation and battery.  
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ICL Digital Twin (ICL-DT) 

Truly understand the 

performance of your 

community via your 

community ICL-DT 

Import time-series sensor 

information from the 

community BMS into the  

ICL-DT’s vBMS which can 

investigate operational 

problems using AI and 

machine learning 

providing alarms and 

alerts 

Generate missing data 

to fill data gaps in 

information from buildings 

Improve operational 

decisions with more accurate 

calibrated information 

Scenario simulation - 

test ways to improve 

your community 

Create and share 

visually informative 

information to facilitate 

decision making 

AI to help learn from the past 

to optimise the present 

and future sustainability of 

your community 
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Accurate Energy Demand: The Problem 

 
Performance Gap: 

 

Actual 

vs 

Compliance  

 

Compliance: Green vs Measured: Red 
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Metered Energy Use 
x4-5 higher than EPC 

Riverside Museum, Glasgow 
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Submetered Energy: 
Nov 2016 – Oct 2017 
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Riverside Museum, Glasgow 
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Glenlee Power Consumption 
Heatmap 

(Nov 2016 - Oct 2017) 

Glenlee Monthly 
Power Consumption 

Glenlee Weekly Electricity vs 
Heating Degree Days 

Power consumption 
increases in October 
2017. The increase is 

much higher than 
would be expected 
based on the colder 

weather. 

www.iesve.com 13 

Riverside Museum, Glasgow 



iSCAN/Ci2: Collect & Investigate on one platform 

CoS 

Investigate 
 

 6 schools in 

Scotland: time–

series of Boiler 

Flow Temperature  

 Heat Map of Boiler 

Flow Temperature 

over 16 months 

 Identify problems 
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iSCAN/City of Stirling Command Centre.pptx


Accurate Energy Demand: Calibration 

Measurement & 

Verification (M&V) 

 

Calibration: 
 No Calibration 

 Monthly Bills 

 Time-series 
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