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LEED and similar rating systems

Seek to transform the way buildings are
built

Seek to accelerate the adoption of certain
types of innovations (energy / environment
friendly)

Result is increased use of innovative
equipment and systems

Innovative equipment and
systems

Less familiar to all parties in the design &
construction process

Increases the risk of operational problems
Poor operation is a threat to wider adoption
of the innovations - the goal of LEED

Consequently a heightened or rigorous level
of commissioning is required

Innovative systems and
equipment

Goal under LEED is reduced energy
consumption and increased environmental
quality
Often, expected or theoretical gains do not
materialize (for various reasons)
The practice of Commissioning is ideally

suited to address these reasons assure that
the gains are captured if possible.




To “realize” the potential
of innovative systems, we
must first realize the perils
- and commission
accordingly.

What is an “Innovative System?”

» “Normal” innovation mainly driven by
short-term economic advantages

» Risk-aversion results in slow “evolution”

» LEED, etc seeks to accelerate certain
innovation by providing other advantages

 Result is increased risk, use of systems and
equipment that are not “time-tested”

What is an “Innovative System?”

 Anything that is not locally “standard”
* Heat recovery systems

 Evaporative cooling systems

» Thermal energy storage

» Stack-effect cooling / ventilation
 Ground-source heat pumps




What is an “Innovative System?”

Anything that is not locally “standard”
Underfloor air distribution

Low temperature air distribution

Daylight / dimming

Local renewable energy (solar thermal, p/v,
wind)

Grey water, composting toilets, etc.

What commissioning do LEED
and similar programs require?
Energy using building equipment and
systems must be commissioned

Intensity / Level of detail is “open ended”

Therefore care must be taken to tailor the
intensity of the commissioning program
appropriately to the nature of the equipment
and systems being commissioned

Why are we here?

(Why is commissioning needed today?)

* Increasing complexity / capabilities of
controls (and other systems)

* Increasing specialization of designers

* Increasing competitiveness / pace of
business / priority of “bottom line”




Why are we here?

(Why is commissioning needed today?)

“Design-build” control system
specifications on competitively bid projects
carry an inherent conflict of interest
Turning a stack of paper into a properly
functioning building is non-trivial

Innovative equipment and
systems
Less familiar to designers than standard

equipment and systems

Less familiar to installers and inspectors
than standard equipment and systems

Less familiar to manufacturers and vendors
than standard equipment and systems

Less familiar to O&M personnel than
standard equipment and systems

We already know that “standard”
systems and equipment generally
need commissioning

Therefore it follows that
“innovative” systems and
equipment will generally need
more careful commissioning
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Perils of Innovative Systems

« Design (pre-construction) phase perils
« Construction phase perils
* Operational phase perils

Design Phase Perils

* The peril of irrational exuberance

— Regarding energy conserving measures

— Regarding estimate of design work required
* The peril of poorly applied standards

— Is intent of rating system fulfilled?

— Is general “standard” applicable to situation?
* The peril of unfamiliar systems and

equipment




Construction Phase Perils

The peril of low-volume equipment
manufacturing

— Custom or semi-custom fabrication, bugs result
— Documentation not as developed / standardized
The peril of installing and starting
unfamiliar systems and equipment

Operational Phase Perils

Operators are at an earlier point on the
learning curve with innovative systems

Enhanced training may be required initially
and for each newly hired operator

Maintenance requirements may be greater
Spare parts may be harder to find
Equipment may become obsolete sooner
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Commissioning to Address Perils

Design (pre-construction) phase
commissioning

Construction phase commissioning
Operational phase commissioning

Design Phase Commissioning

Skeptical perspective on innovative
systems’ cost-effectiveness justifications
Careful review of equipment selection /
application

Appropriate enhancement of QC and other
specification requirements

Construction Phase
Commissioning

Consider factory witnessed testing

Careful examination of equipment upon
delivery if no factory witnessed testing

Training, explanation or “conciousness
raising” of installers may be appropriate

Enhanced awareness of installation issues

Startup plans may need to be developed
from “scratch”




Operational Phase
Commissioning

Design intent and operational theory should be
included in training

Training is more important than it would be for
standard systems of types that staff are already
familiar with

Enhanced awareness of equipment failures is
appropriate

Risk of improper operation must be addressed for
life of building
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Examples from the Field

 Heat recovery classroom unit ventilators in
a Northern California coastal climate

* Classroom daylight / dimming system




Project Overview

Design developed with input from “bright
schools initiative” and city “green building”
experimental standards.

“Fit” with CHPS was realized and pursued
after design was in progress.

Rating systems similar to LEED
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Commissioning Program

Sherrill Engineering practices a “hands-on,

expertise dependent style of commissioning.

Provided Design Intent statement,
Commissioning Plan & forms.

Provided “limited” design review services.

Commissioning Highlights

Mechanical Design review:

* Incomplete and erroneous HVAC
equipment schedule data were identified.

» Not addressed in the addendum.
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Commissioning Highlights

Functional Performance Testing:

» Multiple issues identified and integrated
with project punchlist(s).
Heat & Vent units not performing as
specified or as advertised.

Sherrill Engineering has been working with
subcontractors to resolve issues.

See commissioning log.
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Heat Recovery Unit Ventilators

28 identical units

Design (selection / application / document)
issues

Manufacturing issues
Installation issues
Operational issues

Design (selection / application /
document) Issues

“Heat pipe” for exhaust air heat recovery

3 fans (outside air, recirculated air, exhuast
air)

Mild climate, minimal heating requirement
Added pressure drop from coils, added fans
make savings questionable

No cost benefit study produced / reviewed

Design (selection / application /
document) Issues

Recommended by manufacturer, vendor and
design engineer for this application
Manufacturer’s marketing and submittal literature
claimed performance that could not be achieved
and was ultimately not supported by the factory
Not certified (AR, etc.)

Conflicting, unclear, erroneous and incomplete
plans & specifications made resolution difficult
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Manufacturing Issues

Noisy at full speed

High pitched whine from motors / VFD at low speed
Filtration capacity not as submitted

Units shipped with multiple functional problems such as
screws obstructing dampers, insulation falling off, and
(leaky) gaps in seams of plenums

No provision included for securing unit to structure (other
than piping!)

Hot water piping routed through air stream, uninsulated -
not configured properly for the application (RH/LH)

Installation Issues

Improvisation required to secure units

Supply and exhaust air connections provided not adequate
to traverse wall thickness to louvers, installed anyway

Short-circuiting of air within wall resulted
Problem discovered, extension collars retrofitted

Operational Issues

Design classroom occupancy reduced due to limited
ventilation capability

No provision for user shutting off noisy units

Custom filters required

No “ready” solution where enhanced filtration required,
teachers complaining

O&M staff not adequately trained / prepared to repair these
unusual units
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Daylight / Dimming System

3-step dimming in 21 classrooms with
skylights

Design (contract documents) issues
Installation issues

Operational issues

Design Issues

Commissioning review discovered plans did
not conform to design intent, details were
inadequate, incorrect

Revised drawings issued

Revised drawings not made available to
field personnel

Installation Issues

Light sensor not installed per revised detail
Fixture wiring for zoning installed wrong
Occupancy sensor interface wired wrong

Contractor would not adjust per
manufacturer’s instructions
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Operational Issues

Annoying malfunctions such as short-
cycling, lack of independent control

Many teachers now favor removing system
O&M staff not adequately trained or
prepared to adjust or maintain the system
O&M staff has no other sites or experience
with similar systems
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Lessons Learned

Begin Commissioning early in the design
phase for greatest value.

Don’t skimp on the design (peer) review
aspect of commissioning.

Track design issues aggressively.

Make sure documents such as addenda get
commissioning review as well.

Lessons Learned

“Innovative” systems will probably require
special attention including extra
commissioning during both design and
testing periods.

Commissioning will generally provide
(only) an incremental increase in quality
over the underlying design and installation.
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Conclusions

Adoption of Innovative Systems carries
risks and associated expenses for all players
from design through operation
Unsatisfactory performance also poses risk
to green building movement

Commissioning may be applied to mitigate
some of these risks

We already know that “standard”
systems and equipment generally
need commissioning

Therefore it follows that
“innovative” systems and
equipment will generally need
more careful commissioning

To “realize” the potential
of innovative systems, we
must first realize the perils
- and commission
accordingly.
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