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Introduction
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Introduction

Building-stock energy mapping
allows a deep understanding of
building energy performance versus
social, economic, physical, and
environmental characteristics  of
cities and supports opportunities to
enhance energy and environmental
policies.

% Canadian Energy End-use
Mapping (CEEMap) Project

Identify a harmonized data incorporation,
characterization, and energy performance
evaluation process, for a consistent
online-authorized platform to support
stakeholder groups and energy retrofit
planning [3].
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Problem statement
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Literature and research gap

» No harmonized methodology for urban data preparation for urban
building energy modeling

» Little use of supplementary datasets (such as building permits) to enrich
the urban building dataset and aid decision making

» Lack of a methodology for actively maintaining a GIS dataset usable for
energy mapping



Objectives

% Assess the urban datasets challenges for data extraction regarding the
urban building energy model (UBEM) requirements

% Present an urban data-based methodology to develop the building
datasets for a data-driven UBEM application

< Map urban building energy demand and future scenarios for a case
study neighborhood



Methodology




Data Data Data Data
description processing consolidation modeling

Simulation
and mapping

1 : 3D City
@ Building permit I_' modeling
Permit Dataset l ] Housing data _
" update ~4v4% 3D to CityGML
Building Heating permit Merging and =) Building physics :|_>
Footprint \=— : Buildi
mapping results uilding usage ' s
. — . 0
SHP | L \ 4 ‘
Model City _>© El;lzfsgtaerr;zmg Building ‘ i Archetype T - Building
Address Point l energy data 'M characterization Energy

l ‘ Simulation
> Housing ] il 'Y i
SHEU-2015 " @ classification @ |

HTAP Library < . L~ .
Kelowna ‘s City energy mapping

Energy Audit




Case Study
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Data potentials and challenges
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Master building
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Data modeling
Archetype characterization

Data sources used for extracting
the building energy data
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Simulation and energy

mapping
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Comparing electricity need

for heating and solar
potential

Annual thermal load for heat pump systems with COP 3.5
vs. reference demand and potential PV power from

rooftops

N
70 g
=) Q'O\°°o
= 60 T &5
9’50 @ uon

c O >
Q ww 9 ©
5 40 g § &
= HE-g
v 30 E""g
z 5 S o
5 20 E B —
B = a @
5 10 g5 8
m 2 A

(==

Scenarios

Max 5.51

" Reference annual thermal demand (COP1) The fraction of potential PV power to the
Annual thermal demand (COP 3.5) total heating demand generated with heat
Annual potential PV power pump with (COP 3.5) for individual buildings

in the neighborhood



Conclusion
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The provided multiscale workflow

successfully resolved urban
datasets' challenges and filled in
the recognized inconsistencies of
datasets, and generated an urban
building energy model based on
actively maintainable GIS datasets.
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Improve the compatibility between
different urban datasets using a
georeferenced building identifier

Providing access to the local utility
bills and broader energy audits to
fill in the simulated and real
consumption gaps in the archetype
development and UBEM
performance evaluation in terms of
more effective bottom-up retrofit
planning.
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s Developing interactive energy mapping,
aiding retrofit planning and decision

e | making
% Developing retrofit scenarios based on
local renewable energy sources

s Improving building geometry model using
LiIDAR or high accurate 3D-GIS data
sources

s Developing archetype model with variety
of occupant and energy system profiles
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