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Literature
Search

Current level of knowledge

Best models or analysis approaches available




The BIG PICTURE

What are we trying to achieve?

Detailed research questions flow from
the pr0jeCt goa|s Project Goals




Develop a Mathematical Representation

Determine feasibility of the idea

Determine what needs to be measured and controlled to
compare to model

What time scale Is required for the tests and measurements?

Is the performance sensitive to occupant behavior?

Pre-test
Analysis




How will the data be analyzed? “Begin with the end in mind”
“Normal operation” may not be appropriate

Full subsystem characterization or spot check

against published performance data?

| | Pay attention
Field Testing pay attention....
pay attention....

to the data




Post-test

Analysis
i Compare model and measurements

Use measurements to improve the model
Generalize the results

What if? scenarios

Propose improvements to the idea
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Research at NREL began with a literature search. This

s also }
the I"atUI"e perforated roof absorber for heating ventilaton  air
(Wiencke, 1981) and an unglaz abzorber wsed m
Sea rCh heat air for ::r-:'_rp; dryin chulz could find no
information on the physical theory o© ance of a
thin, unglazed, transpired absorber for omoe
heating,

“We could find no

Information on the physical
theory or performance of a
thin, unglazed, transpired
absorber for once-through
air heating”




Develop a method
to predict the performance of

transpired collectors under

various weather conditions
and collector geometry
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Field Testing




Post-test
Analysis

Hourly Delivered Energy
Feb. 28 - Mar. 1, 2005
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Modeling

Measuring




Modeling early provides insight into the
measurements needed

- Abnormal operation during testing may be
the best way to compare measured and
modeled results

Pay Attention!...
...to the data — especially at the beginning













Integrated Analysis, Testing, and Monitoring Approach

Design

* Analyze
proposed
design options

o Select targeted
systems

o Establish
expected
performance

Test

o Write test plan

e Conduct
HEVIERER S

e Measure
system
performance

 Collect data to
improve
analysis results

Redesign

e Develop
“tuned”
models

» Redesign
systems to
Improve
performance

Retest

o Confirm
performance
Improvements

* Reject system
options that
cannot meet
performance
requirements




Integrated Analysis, Testing, and Monitoring Approach

Analyze/Optimize

Design

»| Build

| Create Test Plan

Test/Monitor

Improve Model

| Anaiyze/Optimize

Redesign




Monitoring and Testing Approaches are united to
support multiple goals

Why test and monitor buildings?

Quality Measure progress Research and Program
Control relative to Development Qualification
Programmatic goals (Energy Star, etc.)

/N

Advanced Building Performance
System Packages: Whole
Research Building Saving




Short-term Tests

Specific tests of components, systems or whole buildings:

Can test performance to evaluate issues that have higher uncertainty for
simulations

Many performance issues can be characterized in a relatively short test
Can provide Quick feedback on system performance.
Short tests can specifically characterize the performance of unoccupied

building and systems under our controlled protocol, not under the
Idiosyncratic control of random occupants.

Short term tests may be repeated seasonally.




Long-term monitoring

Characterize occupant behavior and influence on performance
Characterize seasonal performance changes

Observe interaction of occupant with system controls

Get actual energy use data

Catch equipment operational problems or malfunctions

Characterize realistic inputs for simulations




