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BASICS OF
BUILDING ENERGY
MODELING - BEM

h

i

)
i,

8\

w

-
.

Commissioning and energy modeling work

togeth

er to conserve energy and improve building

performance. Energy models can discover energy
savings potential, assess building system
performance, and evaluate building performance
after commissioning to help building owners save
more energy and maximize efficiency.



INTRODUCTION

4 Objectives

It ction e Building commissioning and energy modeling

What is Building Energy Modeling (BEM)? complement each other to optimize building

performance and save energy.

e Energy models can identify energy savings

opportunities, validate building system performance,

" LEED and Building Energy Modeling and evaluate building performance after

Building Energy Modeling and Commissioning commissioning to help building owners save even more
energy and ensure peak performance.

e Energy models help building commissioning optimize

EEREssional energy modeling specialist HVAC systems, install energy-efficient lighting, and

ttification evaluate solar panel performance.

Bllimary and Resources e Thus, building owners should include building

| commissioning and energy modeling in any
construction or renovation project.

e Combining these two processes allows building owners
to reduce energy consumption and optimize
performance.

— e This class will examine the best energy models for

35' building commissioning, with many examples.

Building Energy Codes and Standards
Building Energy Modeling Tools

BERENES OfF Bullding Energy Modeling

EESES O BEIV Quiz_Test Your Knowledge!




COMMISSIONING THE
BUILDING ENERGY MODLEL

o« Commissioning is a process - a systematic
Process of ensuring that o bui|ding performs
in accordance with the design intent,
contfract documen‘rs, and the owner's

operational need:s.

e Energy models help building commissioning
iden’rify energy savings opportunities.

o« Commissioning agents can use energy
models to verify bui|ding system
performonce and energy savings.

e An energy model may estimate a 20%

energy savings from a new lighting system.

e Energy modeling and building

commissioning work together to improve

building performance and save energy.



~Ys
S MART CI TI E

WILHY DO WE DO AN
ENERGY MODLEL?

e Building owners can maximize energy savings ana

bui ding performonce by using energy models to

iden"ify energy savings opportunities, validate

bui|cing system performonce, and evaluate bui|ding
performonce after commissioning.

e Energy models he|p bui|ding commissioning optimize
HVAC systems, install energy-etticient lighting, and
evaluate solar pone| performonce.

. Bui|ding commissioning and energy mode|ing shoula

be part of any construction or renovation project.
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The "Commissioning of Buildings and HVAC Systems

for Improved Energy Pertormance" task investigating

the use of Whole Building Simulation in Commissioning

nas identitied the fo||owing applications of whole

oui|ding simulation in the commissioning process:

1) during the design process;

2) in the post-construction commissioning of new
bui|dings,-

3) design simulation for on-going commissioning;

4) calibrated simulation for retro-commissioning;

5) calibrated simulation ror on-going commissioning;
and

6) Simulation to evaluate the new control code




KEY TACTORS IN WHOLE-BUILDING
SIMULATION FOR COMMISSIONING

e The use of whole-building simulation in

commissioning Is \ike|y to be most

prQC“ico\ in situations in which a

simulation nas o\ready been performed

as part of the design process or as part

of an evaluation of a retrofit.

e Atter “ho’r, the simulation can be used

to make predic’rions about the
performonce of the bui\ding, and any

deviations from those predicﬁons would

indicate the need for commissioning
measures to bring the bui\ding closer to

the design Intent.




KEY TACTORS IN WHOLE-BUILDING
SIMULATION TOR COMMISSIONING+

e However, the specitic comparisons that

can be carried out will be cic’rofed, at

least in part, by the capcbi ities of the

simulation mode|, as well as, aft least in
part, by the performonce data that is
available for comparison with the
simulation.

e The majority of the time, the data from
the EMCS will be used for comparison

with the simulation.

e In general, we will use the simulation to
evaluate either "passive testing" or
"active testing," both of which we will

reter to as "testing.'




INTEGRATING ENERGY MODELING & BUILDING
COMMISSIONING WITH EMIS TO OPTIMIZE
BUILDING SYSTEM OPERATION

Integration of BEM, EMIS, and Cx provides increased
accuracy of pre-handoff Cx services and more
comprehensive Cx services that extend through initial
post-occupancy evaluation (warranty phase) and into
ongoing retro-commissioning (RCx).

e Cx and BEM-based design services can now be used to
address the design performance intent.

e Integration of BEM, EMIS, and Cx provides increased
accuracy of pre-handoff Cx services. Integration of
BEM, EMIS, and Cx facilitates more comprehensive Cx
services that extend through initial post-occupancy
evaluation.




Retro-Commissioning (RCx)

RCx involves monitoring current energy performance,
original building designs, and any changes that

may have been made to a building since it was constructed.
This “big picture” view of a building’s energy performance
is key for performing cost-effective, ordinance-compliant
upgrades.

Commissioning

Commissioning is a process to ensure building
components and systems meet the owner’s intent.
By partnering with owners, contractors, and
designers to execute and document reviews,
inspections, and performance tests throughout the
ife of the project, we can ensure your newly-

cted buildings contain the latest, greatest
plogy.

A
A

Monitoring-Based Energy Audits & Modeling
Commlssmg (WCX) Making sense of your facility’s energy use is
Energy systems need regular vital for improving energy efficiency. Audits

maintenance to perform properly. MBCx
allows us to monitor energy systems over
time, find inefficiencies in system

and maintain them to ensure

operations
long-lasting, cost-saving performance.

help us pinpoint wasteful energy systems,
while modeling offers a look at how energy
is used before, during, and after any changes
to physical infrastructure.




INTEGRATING ENERGY MODELING & BUILDING B'Y.
COMMISSIONING WITH EMIS TO OPTIMIZE SMART
BUILDING SYSTEM OPERATION +

Improved access to BAS
* Reduced dependency on Controls Sub for BAS
access
* No misrepresentation of construction status or
operation 4/ =
Early feedback on system operation '
* Trending and fault detection begin immediately.
Holding the project team accountable for design,
construction,warranty, and on-going operation
* Track corrective actions
e Verify that faults have been corrected.
e Validating building performance andOperation prior
to turnover to facilities



INTEGRATING BEM AND EMIS WITH BUILDING
SYSTEMS COMMISSIONING CAN PROVIDE
AMORE THOROUGH ASSESSMENT OF POST-
OCCUPANCY ENERGY CONSUMPTION BY
ACCOMPLISHING THE FOLLOWING:

e Reduce and quantify the uncertainties implicit in any pre-
occupancy EUl.model

e AccountAbilitl

e Audit or validate the drift from Design EUl into an item-by-item
RCx action list.

e Assign project team accountability for addressing EU
performance drift.

e Create a feedback loop to train, inform, guide, and incentivize
building facilities.staff to help maintain continuous El
performance tuning via continuous RCx

e Project the future impact of selected corrective actions by the
CX team.owners, facility personnel, subcontractors, and
manufacturers on the wholebuilding EUI
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