Commissioning from a Contractor’s Perspective:

Providin

By Mark Woehrle

ny time you can add value to your service
activity, it will help you in the long run.
Kev among your goals should be ta re-
duce warranty calls, provide a higher level
of customer satisfaction and thereby dif
ferentiate yourself from your competitors
You can build a profitable husiness with
commissioning. It's been an opportunity for additional ey
enue for us at Shaw Mechanical, and a nice change of pace
from the everyday contracting activities.

Shaw Mechanlcal has established a ser of procedures
for commissioning and retrocommissioning which other
contracturs can implement in their service regimen. In this
article, 1 will review what you vun expect if commissioning
is specified on your project; enumerzte Shaw Mechanical’s
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Value to

procedure for retrocommissioning exam-
ine common problems we encounter, and
opportunities lur inprovement.

What is Commissioning?

Lssentially, couunissioning is a process
used to document the performance of
HYAC systems, with the intent to verify
compliance with the nwner's project re-
quirements and/or the contract docu-
menits.

To take it another step into the value
arena, commissioning also provides op-
purtunities to improve energy etfficiency,
and hetter meet the requircments of the
facility. A typical 1esting and balancing
(T&B) report will often provide a list of
derivations from the original design. Our
experience is that the testing and halanc-
ing process alvne is not adequate to check
putl the control system and to verily sys
tems operating in the auto mode, With
commissioning, the idea is to take it to
another level, not just find deficiencies
Yon can recommend changes in sequence
of operations, and try to implement them.
There are mauny things that can be done
that don't cost a lot of money. Those op-
portunities should be identified and im-
plemented if possible.

Mechanical Contractor’s Role in Commissioning

If commissioning is specified on one of your projects, your
respansibilities will be putlined in Division 1 of LEED Pre-
requisite EA1, as well as the mechanical secticns (15 or 23l
Additionally, an outline of each participunl's responsibilities
will ke included (commissioning agent (CxA), architect, en-
gineer, construction manager, mechanical contractor, conirol
contractor and testing and balancing contractar).

As the mechanical contractor, you need to be aware of the
additional expenses associated with meeting LEED reguire-
ments, You can expect additionzal costs for temporary and
permanent air filtration, Plan to spend 3 4 times the labor
on commissioning thar you normally wonld on start up. The
mechanical contractor is required to attend meetings and
complete start up sheets that the enginees or cansultant
provides, Finally, the CxA comes (o the sife and you demon-
strate the IIVAC systems operation for them. While comumis-



the Owner

sloning can be painful for the mechanical contractor during
the check oul process, the long term benefits make If well
warthwhile. We've found warranty calls reduced and overall
customer satisfaction to be higher on jobs that have been
comimissioned.

Commissioning ‘Tools’ at Any Level

Comunissioning essentials include the following:

» A staff of experienced technicians with un understand-
ing of commercial comfort systems. Those who regularly
parficipate in the start up provess and run warranty calls are
best suited.

« Up to date plans and specifications.

» Approved submittals including the controls schematics
and sequences of operation.

Essential Commissioning Practices

_ » A vowplete T&B report. With retrocommissioning, it's
handy to have this repart; the 1&K contactor may have iden-
tificd some of the problems, which helps you key in on the
issues.

»Access to the DD systemn. Hemote access is helpful to
spend additional tme monitoring how a system is operating.

* High guality thermometers, gauges, digital sling psy-
chrometer and electrical multi-meter are required.

+ Flow hood, duct traverse kit and hvdronic flow meter
would be helplul but not necessary if you have a T&H suh.
Ask the T&B sub to spot check equipment where perfor-
mance is found to be sub-parn

» Fourms fur the field technicians to fill cut. We use Excel
spread sheets which cover each picce of equipment and

System.

Chiller Assessments

« What is the alarm history? The
chiller controller tells you the history
of the unit, including the frequency of
nuisance alarms, number of start/staps

-and run time to evaluate the equip-
ment cycling.

« Are we getting design LWT from each
chiller and what's the Delta T?

- Is the CHWS temp ta the facility at
design?

- What capacity are the chillers running
at. and are they being staged per the
sequence of operation?

« Are two chillers running, when one
machine could carry the load?

« Review history of chiller operation
to see if chillers are running nights and
weekends during unoccupied times?

« For watercooled chillers, we examine
the condenser water supply (CWS)
temperature and the spliton the
condenser water.

- Is condenser water optimization
being used?

= What is the water quality?

Cooling Tower Assessments

» Our main concern with cooling tow-
ers is the operation of open loop water
treatment and water consumption. We
find that the set up on the open loop
controllers it typically incorrect. There's
a tendency to be lazy when serting up
controllers, and whal we see is that
either the prcbe gets dirty and shows
high conductivity, or they have the
setting too low. The conductivity of
makeup water will determine how low
the systemn conductivity can be set. The
idea is to get as many cycles out of the
water as possible without experienc-
ing water quality problems that will be
detrimental to the equipment.

- We record water consumption over
time, and compare it to building ton-
nage. If the inhibitor and biocide is
operating on a timer, we'll re-configure
the control panel so that chemical use
matches tonnage.

» We will also determine whether or
not we can change the control se-
quence to use all the towers at one time,
which maximizes surface area, and can
effectively lower the condenser water

supply temperature to the chillers.

-We evaluate the cleanliness of the
hot deck and cold water basin, and
check for scale and build up. Finally, we
confirm proper water level and opera-
tion of the fill valve.

Pump Assessments

= If the pumps are controlled by VFDs,
are they in the auto mode?

- Of key Importance: are the secandary
pumps maintaining the differential pres-
sure (DP) set paint, and is the differential
pressure setting reasonable, or could
we lower it? We find that there is too
little time spent on determining the
correct DP setting which cantributes to
long term operational problems with
the chilled water system operation.
Specifically, the secondary pumps aver-
drive the primary causing reverse flow
through the bypass. With reverse flow
through the bypass, another primary
pump and chiller has to operate even
though the building tannage does not
require it.

- Is water flow through the bypass/de-
continued on page 44
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continded from poge43

coupler line in normal or counter flow?

= Are pressures on the closed locp
reasonable? Make up water pressure
and expansion tank set up should be
examined f pressures are tco high.

= Verify that standby pumps will be
activated in the event of a main purmp
failure.

= Look for wear on the pump cou-
plings, an indicator of misalignment.

Building Automation System
Assessment

«Moes the BAS system show all the
points and have the specified graphics?

.« Do the control sequences match
what's specified?

- Verify calibration of the cantrol
devices. This is an often over-lcoked,
but extremely critical itermn. A freeze-stat
that reads high could result in a coil that
freezes. A humidity sensor that reads
high could cause the system to run in
dehumidification mode un-necessarily.

+ Paint-to-polnt mapping. An example
wou'd be Ainding a VAV box wired ta the
thermostat in the adjacent space.

= Are tha chillers interfaced, if specified?

=Verify time of day schedules and set
points for occupied and uncccupled

modes, A typical example would be to
have accupied cooling set points at 74F,
and unoccupied set points at SOF. We
examine alr handler and chiller plant ac-
tivity in off-hours, and ask the owner if
the space Is critical for that 80F. Do you
need to activate the entire chiller plant
hacause it reaches 81F in an electrical
room, IDF room, or ancther room that
can be taken out of the logic; or we can
raise their activation temperaturs to 85F

- Is the system ventilation turned off
(low occupancy mode) at start up and
shut down? That simply involves shut-
ting off makeup air and exhaust during
periods of low occupancy. There's no
reason to condition outside air ifthe
building isn't occupied. Plus, it cocls
down quicker. If you start it at 7AM and
it's occupied at 8AM, you definitely want
low occupancy meode during that time.

«Are the intertocks functioning
between fans and air handlers? You
must avoid situations with exhaust fans
operating withour their respective AHU
which could put the building in & nega-
tive pressure,

Air Handling Unit Assessments
«Record splitson coils.
-Record outside air quantities if there

is an alrflow monitoring sration. Calibra-
tion of the AFMS is critical.

Mecord split on waterside.

«I5 the VFD in auta?

MWhat are the relative positions or
return and outside air dampers?

+Record static pressures.

+ls the AHU maintaining static pressure
sel point? Does the static pressure set
point seem reasonable or could we
lonwer it?

Verify dehum and CO2 settings.

Fan Powered Buxes/ VAVs

-Record leaving air temps.

-Record CFM deliversd vs specihed.

-Are the specificd CFM values entered
correctly in the building automation
sysiem?

Nerify heater aperation.

« Record temperature rise on heating
cails and record amperage if it's clectric.
Amperage will help verify that all stages
are operating.

Test Unigue Sequences

Test operation of any unigue systems
such as EHPA (enhanced hurricane
protection area), simoke evacuation,
stairwell pressurization, and fire alarm.

« Last, but not least, you need an experienced individual ro
review the completed paperwork and 1o write up notes, ob-
servations and recommendations based upon the findings.
This is where the real value is provided. We're elevating the
process from filling out forms and making nhservations to
explaining why things are happening und making corrective
recommendations.

Shaw Mechanical’s Approach & Process

We start out with report notes, which summarize problems
and provide cur recommmendations. Next, we look at operat-
ing conditions of the overall building such as pressurization,
CO» and humidity levels, The next focus is on the control sys-
tem, and then, the cantral energy plant. The BAS sequence,
perticulucly as it relates 1o the CEP and hydronic systems,
is where we ses the higgest opportunily for improvements.
Lasty, we work through the airside equipment and systems.

Conclusion

Formal, specified commissioning is becoming increasinghy
popular, due to LEED certification and rising energy costs.
However, having access to control systems on your projects
is a must, to troubleshoot prablems and assist your customer
in operating their facility. We recommend that you emhrace
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commissioning as a way to reduce warranty costs, improve
customer satisfaction, and ditflerentiate yourself from com-
petirors.

Cmnmissioning can be a simple process, and applied o
solving your customers’ most COMMOon comfort problems.
You don't necessarily hiave to commission an entire building.
You can see how the chiller plant is operating, and analyze
that particular problem. That's what we do every day, to
respond professionally to our custoiners. Many contractors
have trouble responding to these type of problems, and losc
cuswomers by not providing concrete data.

It costs momey, but we depend on the repeat business gen-
erated by excellent service, <

Mark Woshrle is vice prosident, operuiions, for Shaw Mechani-
cal Services, LLE, Oriando, Ei . He s mere than 20 years of ea-
perience in mechanical contracting and service including
'prmz_uns truction services, estimoling, value eagireering, ron-
sirucicbility. bidding, pracuremerid, scheduling, project manages-
mentand commisiioning. He can he reachied af 407/835-7880.

This artlele is nased on “Kevs fo Successfil Cammissioning,” which Mark Worehrle
presented during the Commzicicl HPACR Sympasium, Sep!. 22-2410 Baltirmore; MO,
The nevt HYACE Week and Co | HVACR Sympasiun will be held Sepr. 21-23,
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