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Simulation results verification and troubleshooting are
crucial in fields like engineering, environmental
science, and computational physics to ensure accurate
representation of real-world systems. A systematic
approach includes reality checks, software checks,
parametric bracketing, data review, anomaly
reconciliation, and resolution of loads not met and
hours outside control range.
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Verification and Fixing of Simulation Results
Analyzing and Comparing Modeling Results

Sensitivity Analysis

Exceptional calculation methods

Building Energy Modeling Project Deliverables
Interpreting Model Results

Sample Energy Modeling Report

Summary and Resources

BEMP Practice Test V.5.1
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INTRODUCTION

Crucial steps in modeling process, especially in
engineering, environmental science, and
computational physics.

Systematic approach includes reality check, software
check, parametric bracketing, data review for
anomalies, reconciliation using single time-step
reports, and resolving loads not met and hours
outside of control range.

Reality check compares simulation outputs with
expected values, evaluating mass balance and energy
balance.

Software checks review input files and metering
reports, ensuring all parameters are correctly
specified.

Parametric bracketing assesses sensitivity of
simulation results to parameter variations.
Reconciliation using single time-step reports allows for
targeted adjustments to the model.

Addressing load not met and hours outside of control
range enhances model fidelity and aligns with
expected performance.




VERIFICATION AND TROUBLESHOOTING
OF SIMULATION RESULTS

e Reality Check: This step compares simulation outputs
with expected values from analytical methods or
empirical data. It evaluates mass balance and energy
balance.

e Software Check: This involves reviewing input files and
metering reports generated by the simulation software.
It ensures all parameters are correctly specified and
that hourly reports provide insights into the system's
behavior over time.

e Parametric Bracketing: This method assesses the
sensitivity of the simulation results to variations in input
parameters. It involves systematically varying key
parameters within realistic ranges and observing the
corresponding changes in output.




- VERIFICATION AND TROUBLESHOOTING
" OF SIMULATION RESULTS +

e Review Data for Anomalies: A thorough
review of the data is essential to identify
anomalies in simulation data.
Visualizations like time series plots or
contour maps can help in identifying
anomalous data.

Reconcile Anomalies Using Single Time-
Step Reports: Once anomalies are
identified, they are reconciled using single
time-step reports. This involves isolating
specific time steps where discrepancies
occurred and analyzing the inputs and
outputs at those instances in detail.




VERIFICATION AND TROUBLESHOOTING
OF SIMULATION RESULTS ++

e Resolve Loads Not Met and Hours
Outside of Control Range: This involves
analyzing the control logic
implemented in the simulation. It
examines supply capacity, control
strategy, and external factors.

e This process enhances the model's
fidelity and ensures that the simulation
results align with expected
performance.




IMPORTANCE OF REALITY CHECKS

e Validates model assumptions: These
checks assess the appropriateness of
simplifications and assumptions in
building energy modeling.

e |dentifies errors: Discrepancies
between modeled and expected
values can indicate potential errors in
input data or modeling methodology.

e Enhances credibility: Hand calculations
corroborate model outputs,
supporting compliance with regulatory
standards and stakeholder
expectations.




MASS AND ENERGY BALANCE
PRINCIPLES

e The core principle of building energy
modeling is the conservation of mass
and energy.

e Mass balance states that the mass
entering a system must equal the
mass leaving it, while energy balance
dictates that the energy input to a
system minus the energy output
equals the change in energy stored
within the system.




HAND CALCULATIONS FOR REALITY
CHECK

e Practitioners often engage in hand
calculations to verify key parameters
related to heating, cooling, and
ventilation loads.

e Example: Energy Balance in a Room:

e Volume: Calculation of volume, density of
air, and mass flow rate of air.

e Energy Balance: Application of the
energy balance equation, including
iInternal heat gains and energy lost via
infiltration and other losses.




PURPOSE OF SOFTWARE CHECKS IN
BEM

e Error Detection: Identifying
inconsistencies or errors in the model
setup or input data.

e \alidation of Input Parameters:
Ensuring that input files reflect realistic
and applicable data relevant to the
building's energy performance.

e Calibration of the Model: Adjusting the
model based on real-world performance
data to improve accuracy.

e Compliance Verification: Ensuring that
the model meets the requisite energy
performance standards and regulations.
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KEY COMPONENTS OF SOFTWARE CHECKS

e Metering Hourly Reports: Analyzing
detailed accounts of energy consumption,
demand, and performance metrics.

e [nput Files: Scrutinizing parameters such
as building geometry, construction
materials, internal loads, occupancy
schedules, and HVAC system
specifications.

e Calibration Against Measured Data:
Adjusting the model to align its
predictions with measured performance
data.




SOFTWARE CHECK METHODOLOGIES

e Visual Inspection: Reviewing graphical
representations of the building model
and checking input parameters for
logical consistency.

e Automated Error Detection Tools:

ldentifying missing data fields, flagging

inconsistencies in input parameters,
and highlighting potential conflicts
between different input datasets.

Comparative Analysis: Benchmarking

the results of the BEM simulation

against historical performance data or
other similar buildings.
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