
Massive ‘Parametric’ EnergySimulation 
Study

WindowToWallRatio [0.4,0.8] 2
Building Rotation [0] 1
Thermostat 
Schedules (Heating) ["Retail HtgSetp","Constant 22C"] 2
Thermostat 
Schedules (Cooling) ["Retail ClgSetp","Constant 22C"] 2
Infiltration/Constructio
n Quality

[“Tight”,”Avg”,”Poor”] 4

Gas Burner Efficiency
[0.5,0.95] 2

LPD [1.5,1, 0.25] 3
EPD [2.5,1.5, 0.5] 3
Glass Properties ["U-4.54 SHGC 0.20","U-4.54 SHGC 

0.30”,”U-1.42 SHGC 0.39”,"U-1.42 SHGC 
0.50"] 4

Exterior Wall R-Value
[5,20] 2

Exterior Roof R-
Value [10,40] 2

9,216

60 cores 153.6

hours @ 100s per simulation 4.26666666666667

Parameters



Freely-Available DOE Platform

Leveraging State of the 
Art

Investigating the Ecosystem

Simulate:
Sim 1

Sim 2

Sim 3

Sim 1000
…



NREL

Free Open Source 
Software

Investigating the Ecosystem

NREL Github:

OpenStudio-Server:

• Open-Source license with few commercial 
restrictions

• Allows for easy integration in the cloud.
• Use as many parallel machines as you can 

afford.
• Estimate costs ahead of time for costs.



Simulation Results of High Infiltration (in this case) did not Reflect 
the Portfolio 

The Portfolio Heating Bills

• average ~ 35 kBtu/sf/yr
• maximum ~ 200 lBtu/sf/yr





Picking New Locations: Finding The Right Selection of 
Candidates
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Sites Utilizing Natural Gas Heating
Sorted by Heating Bills Energy Use Intensity (EUI)

Typical POC Pre
IoT Deployment 14 ekWh/ft2.yr
(48 kBtu/sf/yr)

Typical POC After
IoT Deployment 9 ekWh/ft2.yr
(31 kBtu/sf/yr)

These are the most likely
candidates.  Validate here first.

A Risk Mitigation 
Exercise

Question 1:

If we choose buildings 
within a given range, can 
we confidently and 
rationally explain what is 
*most likely* driving 
energy consumption using 
the data?

24 kBtu/sf/yr

61.5 kBtu/sf/yr



It is Possible that a Building is Controlling Properly… and get 
a High EUI

4 Times out of 9000+ simulations…..



Picking New Locations: Finding The Right Selection of 
Candidates
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Sites Utilizing Natural Gas Heating
Sorted by Heating Bills Energy Use Intensity (EUI)

Typical POC Pre
IoT Deployment 14 ekWh/ft2.yr
(48 kBtu/sf/yr)

Typical POC After
IoT Deployment 9 ekWh/ft2.yr
(31 kBtu/sf/yr)

A Risk Mitigation 
Exercise

Question 2:

What will the savings be 
like in other area 
comparing good control vs. 
no setback of the 
thermostats?24 kBtu/sf/yr

61.5 kBtu/sf/yr

Peak Savings :  37 kBtu/sf/yr
Avg Savings  :   17 kBtu/sf/yr



Picking New Locations: Finding The Right Selection of 
Candidates
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Sites Utilizing Natural Gas Heating
Sorted by Heating Bills Energy Use Intensity (EUI)

No Setback
Worst Case 40 ekWh/ft2.yr
(138 kBtu/sf/yr)

Smart Device
Worst Case 26.3 ekWh/ft2.yr
(90 kBtu/sf/yr)

A Risk Mitigation 
Exercise

Question 2:

What will the savings be 
like in other area 
comparing good control vs. 
no setback of the 
thermostats?24 kBtu/sf/yr

Peak Savings :  48 kBtu/sf/yr
Avg Savings  :   40 kBtu/sf/yr



Picking New Locations: Finding The Right Selection of 
Candidates
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Sites Utilizing Natural Gas Heating
Sorted by Heating Bills Energy Use Intensity (EUI)

No Setback
Did Not Appear (45 kBtu/sf/yr)

Smart Device
Avg 12 ekWh/ft2.yr
(40 kBtu/sf/yr)

A Risk Mitigation 
Exercise

Question 2:

What will the savings be 
like in other area 
comparing good control vs. 
no setback of the 
thermostats?24 kBtu/sf/yr

Peak Savings :  16 kBtu/sf/yr
Avg Savings  :   10 kBtu/sf/yr



Payback Analysis (Finally)

Making the Business 
Case

Avg 3 yr - energy only payback
Estimated 25% natural gas savings per yr
Estimated 2.5% electricity savings per yr
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Branch Square Footage

Simple Payback for Branches vs. Branch Square Footage
(Before Factoring in Maintenance and Deferred Capital Purchase)

Oil Fueled Branches Propane Branc

Natural Gas Branches Elec Heat Pum  


