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Virtual Reality — UBEM (Urban
Building Energy Modeling)



Learning Objectives

1. Understand how one can estimate the actual rate of adoption of energy
efficient building technologies at the urban, state, and even national level.

2. Name at least three non-energy or non-economic measures that influence the
adoption of energy efficient building technologies.

3. Describe how UBEM can be used to make well-informed utility planning
decisions.

4. Recognize key structural and operating requirements for an urbanscale energy
modeling platform.

ASHRAE is a Registered Provider with The American Institute og‘ Architects Continuing Education
Systems. Credit earned on completion of this program will be reported to ASHRAE Records for
AIA members. Certificates of Completion for non-AIA members are available on request.

This program is registered with the AIA/ASHRAE for continuing professional education. As such,
it does not include content that may be deemed or construed to be an approval or endorsement
by the AIA of any material of construction or any method or manner of handling, using,
distributing, or dealing in any material or product. Questions related to specific materials,
methods, and services will be addressed at the conclusion of this presentation.
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* What is Reality Modeling?
* Image-based 3-D Reconstruction

* Large Commercial Building Energy Benchmarking
Dataset

* Integrating 3-D urban model with data: energy,
water, and metadata

 Conclusions






* Images & video
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* As-built drawings & models
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* Images & video

* As-built drawings & models
* Point clouds
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CAPTURE PROCESS CONSUME

Vizualize and

Reality Model
Scalable Mesh
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Create a reality model
from photos of the site
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* Philadelphia Large Commercial Building Energy
Benchmarking

https://www.opendataphilly.org/dataset/large-commercial-
buillding-energy-benchmarking

* Large Commercial Buildings

* Area, address, building type, other metadata

* Data:

e EUl-site (kBtu/sq ft)
EUl-source (kBtu/sq ft)
Natural gas use (kBtu)
Fuel Oil use (kBtu)
Electricity use (kBtu)
Water use (kgal)
Energy Star score
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Grid Graph Map 1000 records « |0 —( 100 » Q | Search data Go » Filters
portfolio_... number_... postal_co... property_... source_e... total_ghg... district_s... site_eui_... location_... primary_... natural_g... €
3330960 1 19120 Lowell 2452 651 Not Availa.. 1365 K-12 School 5,108 484 =
3952012 1 19116 10814 NE... 356 715.1 Not Availa... 214 Other - Se_.. 6,566,999 .
3989966 1 19124 Juniata 341 889 Not Availa... 136 Self-Stora... 243,912.00
3330939 1 19143 Dobson 146.5 373 Not Availa... 115.1 K-12 School 5,401,817
3330927 1 19128 Levering 1215 5461 Not Availa.. 976 K-12 School 78,090 40
3330786 1 19143 Comegys 1458 4917 Not Availa.. 1058 K-12 School 6,296,429
3330783 1 19143 Bryant 1289 588.7 Not Availa.. 101 K-12 School 8,485,597
3569714 1 19147 1163655 . 1672 3732 Not Availa. . 54 4 Office 94,435.00
3963826 1 19106 Archworks... 159.3 362.6 Not Availa... 50.7 Office Not Availa..
3633488 1 19153 Pacifico F... 1485 3483 Not Availa... 47.3 Automobil_.. Not Availa..
2858208 1 19102 Anderson ... 141 858.1 Not Availa... 609 College/U... 3,309,558...
2917145 1 19107 TerraHall 173 214320 7,888,006... 738 College/U... 398 637.70
2851911 1 19147 Gershman__. 1618 550 Not Availa.. 863 College/U... 3,918,224
3619585 19 19144 Philadelph .. 2002 584370 Not Availa.. 923 College/U... 18,777 33
3762530 2 19104 7, 7A-Boss . 3738 302410 6,614,051 . 1935 College/U... 13,603,559
3762531 1 19104 8-Creese 3328 9799 2097134 11512 College/U... 1,058,029
3762532 1 19104 9B,9A9C-_. 3058 2329.80 9,299 550... 1374 College/U... 1,417 458

3762535 1 19104 13-Nesbitt 2484 101810 4951046 1134 College/U... 8214



Search Filter Category Usage

Q  Address or Building ID Alltypes = Building Type = EUI (kBtu/ft’)~
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Modeling

Home View

& None
@ [mo -

PhiladelphiaEnergyVideo.dgn [3D - V& DGN] - MicroStation (Technology Preview)
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Explorer  Attach Models Modify Features Boolean
Tools ~ d T

i SolidBy .
(@ Cylinder profilesy O v + =

= View 1, 3D Metric Design
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To see properties something must be selected.

Element Selection > Identify element to add to set

| @ |File [CADropbex Consulting Projects\Bentiey 2013\Reality Modeling\Projes




Exploring Building Data within the
Urban Model
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* Easy and quick to capture a 3-D model of a building,
community or campus through photogrammetry

* Integrating 3-D with BIM and data can create
virtual, interactive urban model that can be kept up
to data

* Not just limited to BIM or individual buildings
* Powerful tool for policymaking or building owners



QUESTIONS?

Dru Crawley
Dru.Crawley@Bentley.com




