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Sensitivity analysis is an indispensable tool in building

| N i h ﬂ ‘ '] )1 ] W F/‘\W ﬁ @ ’6 energy modeling, providing a systematic approach to

— understanding the implications of various assumptions
Q) ‘ .—_:‘ -5‘ . “/__»\v/ on energy performance. By illuminating key drivers
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and uncertainties, sensitivity analysis empowers

| M @ D) 5 | '] zw LW f@ architects, engineers, and decision-makers to make
informed choices that can lead to enhanced energy
efficiency and reduced operational costs.




INTRODUCTION

_ B Introduction and Course Outline e Defines model and objectives: Establishes specific
R erification and Exineorsimulation Resulcs energy model and aims to minimize energy use,
optimize comfort conditions, or assess cost
= Analyzing and Comparing Modeling Results implications.
I Economic Analysis e Selects key inputs: Chooses parameters to be varied,
such as building envelope properties, HVAC system
- efficiencies, internal loads, and weather data.
_ | Exceptional calculation methods e Establishes a baseline model: Runs initial simulation
“% Building Energy Modeling Project Deliverables using nominal values for all input parameters.
e Varys inputs systematically: Uses structured
SREESIDIEtN S oCE RS LS approaches like one-at-a-time or factorial designs to
B Sample Energy Modeling Report modify input parameters.
R — o A.nalyze.s outputs: Rec.:ord outcom.es from each
“ simulation run, focusing on KPIs like total energy
| BEMP Practice Test V.5.1 consumption, peak demand, and thermal comfort
metrics.
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hoi n rational str ies.
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PERFORMING SENSITIVITY ANALYSIS ON
MODELING ASSUMPTIONS 5

e Sensitivity analysis is a quantitative method
used to assess how uncertainties in a
model's output can be attributed to different
sources of uncertainty in the model inputs.

e |[n building energy modeling, it examines
how variations in assumptions regarding
building design, occupancy patterns,
equipment efficiency, and environmental
conditions affect estimated energy
consumption and indoor environmental
guality.




METHODOLOGY FOR CONDUCTING

SENSITIVITY ANALYSIS IN BEM

Define the model and objectives: Establish the specific
energy model and define the objectives of the
sensitivity analysis.

Select Key Inputs: Choose the parameters to be
varied, such as building envelope properties, HVAC
system efficiencies, internal loads, and weather data.
Establish a Baseline Model: Run the initial simulation
using nominal values for all input parameters to
create a baseline.

Vary Inputs Systematically: Use a structured approach
to modify input parameters.

Analyze Outputs: Record the outcomes from each
simulation run, focusing on key performance
indicators (KPIs).

Statistical Evaluation: Use statistical methods such as
regression analysis or tornado diagrams to visualize
the sensitivity of outputs to each input variable.



IDENTIFYING CRITICAL SYNERGISTIC
INTERACTIONS OF BUILDING COMPONENTS

e Component Analysis: Start by analyzing
individual components such as lighting,
HVAC, and the building envelope.

e Integrated System Modeling: Create a
comprehensive model that incorporates
all building systems.

e Simultaneous Variations: Conduct
simulations where multiple parameters
are varied concurrently.

e Monitor Interdependencies: Observe how
changes in one system influence others.
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