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CO2 and Temperature over tihhe 20th Century
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Two methods to obtain energy use of buildings:

e Measurement
— Beyond monthly utility bills
— Real data, ‘trust without questions’

— Can be time-consuming and costly for detailed
measurement

e Simulation

— Provide very detailed results — end uses, monthly, sub-
hourly, systems/components/zones levels

— ‘Quick’ and cost-effective
— Questionable results

 Both methods are needed!
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Simulated vs. Measured
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Figure ES- 4: Measured versus Design EUILs
All EUTs m kBtu/sf

Source: NBI Study 2008

Copyright 2013 ITRI TE#& 1ot 7tk TMitEEREER - RIEER - B - b - BRREREEH -



7 ennan | ) EaAN R REE R

RI%740- B MR

» Back to Basics - understanding energy use of buildings
IS the most important step towards energy savings:
* \Where energy is used?
e How much energy iIs used and how energy is used ?
* \When energy Is used?
* \Who and why uses the most amount of energy?

To identify waste, deficiency, and savings opportunities!

Copyright 2013 ITRI TE#& 1ot 7tk TMitEEREER - RIEER - B - b - BRREREEH -



T TR 4 4 A5 k= . Ja o
f ol &) i= %’!L Ak ,ﬁl ’h;:‘*ﬁg: _Q ot:!_'_

Evaluate design alternatives to help make better decisions for
new buildings

— Unconventional, innovative low energy designs that cannot rely on rules-
of-thumb or previous design experience

e Demonstrate code compliance using the performance path when
prescriptive path is not allowed, e.g. WWR >40% in ASHRAE
90.1-2010

« Building energy benchmarking, rating, labeling
— LEED certification, ASHRAE bEQ
— Incentive programs: SBD, EPAct §179D Federal Tax Credit

 |dentify and evaluate retrofit measures for existing buildings
« Used in the development of building energy code and standards
e Sometimes to predict actual energy use of buildings
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Modeling capability & limitations
Documentation & source code
Accuracy & Validation

Education Ease of use
Experience Interopergblllty
Training Paramgtrlc runs
Reporting
Mathematical Computer
World World
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Source: DOE Website

GUIs for EnergyPlus
CYPE-Building Services,
Demand Response Quick Assessment Tool
DesignBuilder

Easy EnergyPlus

EFEN

AECOsim

Hevacomp

MC4 Suite

SMART ENERGY
EPlusinterface
COMFEN

Simergy

OpenStudio
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USA USA

Country China

Inputs Text, BDL mdb, MS Access IDF, IDD

Outputs Summary & hourly reports Summary & hourly reports  Summary & detailed reports

GUI Simulation engine only; Based on AutoCAD; Simulation engine only;
eQuest, VisualDOE, An independent GUI With 3rd party’s GUIs for
EnergyPro, etc. involved in DeST 3.0 building modeling, Open

Studio, DesignBuilder

Algorithms Surface heat balance: Zone heat balance: State Surface heat balance:
Response Factor; Space Method Air heat balance
Zone Weighting Factors
Limitations Linear systems, accuracy Linear systems Potentially long run time for
large models
Fortran C++ Fortran
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Heat balance
method

Temperature &
load calculation

Solution method

40
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Surface heat balance:
Response Factor;

Weighting Factor

HVAC system related;
Ideal HVAC system: SUM

Sequential iteration;
LOADS: assume that

each space is always kept

at a constant temperature
SYSTEMS: produce
actual thermal loads
based on an hourly
variable temperature with
HVAC system related
Hourly

Zone heat balance: State
Space Method

Ideal HVAC system;
Control both temperature
and humidity as required

Simultaneous iteration for
all zones;

Trial for zone and ideal
system integration

Hourly
Can be sub-hourly
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Solution Algorithm

Surface heat balance: CTF,
CondFD;
Air heat balance

HVAC system related;
HVACTemplate:
IdealLoadsAirSystem,
control both temperature
and humidity as required

Sequential iteration;
Predictor-Corrector for
zone and system
integration

Sub-hourly
Default: 10 minute
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