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INTRODUCilON 

I welcome this opportunity to speak with you on a 
small portion of the commissioning process. Before we 
get into the details of this discussion, I would like to 
review the commissioning process as it is developing at 
this time - from the standpoint of one TAB engineer. r-- Commissioning is a comprehensive procedure to 

r ensure that HVAC systems are constructed and tested to 
perform as the design intended The procedure, in es­
sence, involves clooe cooperation among the design 
professionals, installing contractors, and testing agencies 
to ensure that all components are selected, installed, and 
verified to ensure optimal perfonnancc of the overall 
HVAC system. 

The potential benefits of this procedure are obvious. 
By ensuring that systems are built and brought into opera­
tion properly, building owners can avoid the high cost of 
modifying HV AC systems after installati~ 

As an original member of the AS Guideline 
committee for commissioning HV AC systems, I have 
tracked industry's acceptance of commissioning. Already 
I have noticed that design consulcants and a few large 
construction management fmns are adapting portions of 
the ASHRAE guideline for the commissioning of anHVAC 
system. They are not ~ting for the full-blown program 
to be completed 

It may be that commissioning will come into use in 
our industry in this inciemental way. Regardless, the 
point is that acceptance of commissioning is growing. 

COMMISSIONING AND IAQ 

Recognizing both that commissioning is taking hold 
and that IAQ is largely dependent on HV AC system 
operation, it stands to reason that commissioning should 
be expanded to include IAQ procedures. This addition 
should not represent any major change in the format of 
the ASHRAE Commissioning Guideline. IAQ require­
ments will just be added to the scope of work in building 
and commissioning HV AC systems. 

Let me outline briefly die development of IAQ pro­
cedures as I see them and how they fit into the commis­
sioning process. This outline applies primarily to the 
construction of a new facility. Improving the air quality 
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in an existing building will be similar, but probably more 
complicated than for new facilities. 

This is how I expect the process to work: the design 
engineer will incorporate the code requirements and 
ventilation standards into the design d001ments. This will 
include the fresh air ventilation rates and the automatic 
controls that will maintain the minimum fresh air ventila­
tion rate, regardless of the variations in the total air flow 
rate, as the load on the system changes. In addition, the 
air distribution system must be designed so that at mini­
mum air flow to any individual space, the required ven­
tilation rate will be maintained 

1bese few swements on •fresh air ventilation rates• 
and -ventilation efficiency" represent new requirements 
that we do not see in the standard variable volume 
systems. Let's examine them. 

For example, the design documents call for an HY AC 
system to have the following capabilities: 

a) Maximum supply air flow 20,000 CFM 
b) Minimum .fresh air intake 2,500 CFM 
This quantity (2,500 CFM) will provide fresh-air ven­

tilation of 20 CFM/person balance the fixed constant 
exhaust from the building and provide for a slight positive 
pressure within the building. 

All of the requirements for the fresh-air intake -
ventilation, balancing the exhaust, and pressurizing the 
building- are constant operating conditions. They must 
remain at the same levels regardless of the total air flow 
rates in the HV AC system. 

Let's look at the relationship of constant ventilation 
air to a total air flow that varies: 

%P.A.L 
Total Air Flow F.A.L VenL of Total 
20,000 2,500 12.5% 
19,000 2,500 13.2% 
18,000 2,500 13.9% 
15,000 2,500 16.7% 

The total air flow rate varies with the thermal load on 
the building. The ventilation requirement remains con­
stant We do not see new control systems being applied 
to provide for these conditions. 

In a similar manner, the HV AC supply to an in­
dividual office may be required to provide 20 CFM of 
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fresh air to the ocaipanL This would make it ne~ary 
for the minimum air flow race to the office to be high 
enough to include 20 CFM of fresh air. 

Automatic controls systems, air flow rates, and TAB 
prooedures will have to change to meet these new re-
quirements. . 

& part of the construction process the cempcrature 
control contraaor will set up and calibrate the controls 
for diese functions. 1be TAB contractor will test and 
adjust the ventilation rates and the air distnbulion to meet 
the IAQ standards and the specification requirements. 

At the completion of the construction process, the 
design engineer or ~ rcp.rcscntativc will verify in the 
field that the submiacd documentation for: test and 
balance, the automatic controls, and the IAQ procedures 
arc indeed •as built• records of the air quality. 

1be concept of field testing of the installed capacity 
of the major heat-exchange components and verifying 
the TAB report and the performance of the automatic 
temperature control systems is part of the ASHRAE 
guideline for commissioning an HV AC system. These 
tests can provide an invaluable source of information to 
the building owner and the design consultant throughout 
the life of the facility. Let's look at some of the advantages 
that these tests could provide: 

1) 1besc test reports will pinpoint any deficiencies in 
the performance of the HVAC system as .compared to the 
desigri rcquircments and the OC01pancy requirements 
which may have dwlgcd since the design doaunents 
were prepared 1be design comultant can prepare the 
doaimcnts for any modifications and they can be imple­
mented before the 0C01pancy is advanced too far. 

2) 1be as-built records of equipment performance, 
air and water .Oow distribution, and the performance of 
the automatic ex>ntrol systems will be of ubllost perfor­
mance in evaluating future OCOlpancy changes. 

At the start of this presentation, I said that implement­
ing these IAQ procedures applies to both new facilities 
and to existing ones. 1berc is one significant qualification 
that cinnot be ignored. In lhe process of designing for 
impro"Yed air quality lil an existing facility, the design 
ex>nsultant must have a complete cwrcnt survey of the 
operation of the HV AC system. It is essential to work from 
the original design doa.unents, as proposed modifica­
tions in unvcri.6.cd documents may not provide the re­
quired performance. ~ survey should be made by a 
qualified TAB agency, an automatic control expert, and 
an industtial hygienist 

It is quite possible that the increasing demand for 
improved air quality in the workplace will drive this facet 
of the commissioning process into use and perhaps the 
entire ex>mmissioning process into a greater degree of 
acceptance. 

The commissioning process has included these pro­
cedures from the start, and I believe that the requirement 
for IAQ documentation and certification will fit into the 
process very nicely. 
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Verification and functional performance cesting is, to 
my mind, the most important contribution that the com­
missioning process bfinw; to the ex>nstruction of an HV AC 
system. 

AABC IN COMMISSIONING FOR IAQ 

Agencies of the Associated AU Balance Council are 
prepared to certify their work in these IAQ commission­
ing procedwes. & a result, AABC has been asked to 
prepare a specification on ex>mmissioning. Several en­
gineers stopped at our Anaheim booth at the ASHRAE 
show with that request When a consulting engineer 
asked one of our agencies for an expanded TAB 
specification to include commissioning, I prepared one. 
It is being cdiced now and will shortly be circulaced. 

This specification states up front: the intent of this 
specification is to prepare a comprehensive program for 
a TAB agency to complete a portion of the process of 
commissioning an HV AC system. 1be TAB agency will 
work with the design comultant throughout the project, 
from the design phase to the final acceptance of the 
HVAC system. 

This is a good deal ~ than the entire scope of a 
ex>mprchensivc ex>mmissioning process, but it is a seep in 
the right direction and we should welcome it 

In the past year, I have been in touch with one owner 
and one large consauction management firm that intends 
to follow~ approach on their projects. 

If you are questioning why this approach to commis­
sioning should be made a part of the TAB specification 
there are several reasons: 

1) 1be TAB agency's work is ex>mpletely dedicated 
to the performance of the HV AC system. 

2) 1be verification tests and functional performance 
tests fall within the capability of many TAB agencies to 
perform. I expca TAB agencies to be quoting on these 
services. 

THE NEED FOR A MULTI-DISCIPLINARY 
APPROACH 

,· 
1be important point in any d.isaJSSion of the various 

disciplines that may be involved in an IAQ investigation 
. is that there must be a multi-disciplinary approach to the 
problem. 

TAB engineers are not industrial hygienists and do 
not intend to get into the testing for contaminants that 
may exist within or outside a facility. Likewise, hygienists, 
are not experts. or knowledgeable in thc measurement of 
vcndlation rates, air distribution, ventilation effective­
ness, or temperature control 

1be important consideration is that several dis­
ciplines are required to resolve IAQ problems. A TAB 
agency, an automatic ex>ntrols expert, and an industrial 
hygienist should be involved All of us in the industry 
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must accept this multi-disciplinary approach to the 
development of improved air quality in the workplace. 

In my ownexperiena: the bestresults ocaured when 
my TAB agency and an industrial hygienist completed the 
investigations and reported to a design consultant who 
prepared the design documents for the required 
modifications. 
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1beodore Coben, P .B., ts pres1dent of Air Conditioning 
Test & Balance Co., Inc., a test and balance firm In Greal 
Neck, New Yorir. Mr. Coben also Is pres1dent of the As­
soc1aled Air Balance Council. 
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Purpose: 

The intent qf this specification is to prepare a comprehensive program for a TAB agency 
to complete a portion of the process to commission an HY AC system. The TAB agency will 
work with the design consultant throughout the prospect from the design phase to the final 
acceptance of the HV AC system. 

The objective of this program is to bring the HV AC system into operation and 
performance in accordance with the design intent. In addition, the final documentation will be an 
"as built" record of the system• s performance that will serve as a reliable record for future 
modifications of the occupancy. · 

This specification is based on the premise that the TAB agency will have a separate 
contract for his services. The TAB agency will be under the supervision of the construction 
management group, the design consultant, or the owner, as the owner will direct. In any case, the 
TAB agency will work closely with the design consultant to complete this program it would be 
necessary to ICtain the TAB agency early in the development of th1: design documents. 

Scope of the Program: . . 

Following is tabulation of the scope of work that could be included in the commissioning 
process. The program for each project would depend on the type and complexity of the HV AC 
system, and the extent of the construction budget. 

L Design 

A) Review of the design documents from the standpoint of the commissioning 
process. 

B) Assist the consultant in the p1eparation of a detailed specification for the project. 
This would include: 

1) TAB procedures 

2) Verification procedures 

· 3) Functional performance tests 

4) Documentation ICquircments 

IL Construction phase 

A) Review submittals for equipment and shop drawings for distribution systems from 
the standpoint of the commissioning process. 

B) Field inspection during construction of HV AC system. 

C) Complete TAB of system and submit final report 

IIl. Functional performance and Verification Tests 

A) TAB report 

B) Temperatmc control systems 
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C) Functional pcrfonnance tests of major heat-exchange equipment. 

IV. Submittal of Documentation for Review by Design Consultant 

V. Preparation of design documentation for modifications of HV AC system to achieve 
performance in acconlance with original design intent or the occupancy requirements at 
the time of completion of the project. 

VI. Recommissioning of HV AC system after modifications are completed. 

VIL . Preparation of final documentation as "as built11 records. 

Following is a more detailed description of each part of this specification. The final 
section of this document is an index that provides examples for the following: 

1) TAB specification 

2) TAB report format 

3) Details of verification procedures 

4) Details of functional performance tests 

L Design phase 

A.) Review of design documents. Verify that all of the control devices that have been 
specified for control of air and water flow distribution systems are shown on the 
mechanical plans and in locations that will allow them to function effectively. 

This includes the following devices and systems: 

1) Volume dampers 

2) Balancing valves 

3) Metering devices for all systems 

. 4) Controls that will assure that the fresh-air ventilation will meet the air air 
quality standards that are rcquin:d for the occupancy of the facility. 

5) Review the design of the automatic temperature control systems and the 
compatibility of the control systems with the commissioning process. 

B) Assist the design consultant in the preparation of detailed specifications for the 
commissioning of the HV AC system. This could include the following: 

1) Test and balance procedure for the project 

2) V crification procedures: 

a) Final TAB report 

b) Performance of the automatic tempcraturC control systems 
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3) Functional performance tests 

a) Chillers, refrigeration equipment 

b) Cooling towers 

c) Boilers 

ll. Construction phase 

. A) Review of submitted data for equipment and shoJ) drawings for the distribution 
systems. 

The TAB agency shall be responsible to assure the design consultant that the 
various flow control and metering devices arc being provided and will be installed 
in the locations where they will perform effectively. 

The TAB agency will determine that the flow control devices, ie. dampers, 
balancing valves, metering devices arc size properly to be able to control the 
projected flow rates. 

B) Field inspections. The TAB agency will provide for field inspections dming 
construction of teh project to assure the design consultant that the control devices 
and all systems arc being installed to allow the commissioning process to proceed 
smoothly. 

C) Start up of systems 

The TAB agency will witness the start up of all equipment and systems to 
determine that they arc operating in accordance with the design intenL 

The TAB agency will determine that the HV AC system is operating in its normal 
modes so that the TAB procedures can be started. 

D) Complete the TAB of all systems in accordance with the approved TAB 
procedures and submit the final TAB report. 

With the submittal of the TAB report, the construction phase is completed and the 
v~cation and functional performance tests can start. 

Ill Verification tests 

A TABreport 

The TAB agency will provide technicians and instrumentation as detailed in teh 
specifications to accompany the owner, the design consultant, or their 
representative in the field to verify that the data included in the TAB report is 
accurate. 

The systems or portions of systems to be verifiicd will be selected by the 
authorized representative verifying the TAB report. The measurements will~ 
made by the TAB agency. 
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If there are discrepancies between the TAB repon and the verification tests, the 
TAB agency will be directed ·to rebalance portions of the HV AC system or 
complete systems in accordance with the TAB specifications. An allowance for 
the time requ.iied to complete these tests will be included in the TAB contract. 

B) Temperatum Control Systems 

The TAB agency will verify the performance of the automatic temperature 
control system in accordance with the specified procedures for this work. This 
could include the verification of all readouts such as air fl.ow rates, water fl.ow 
rates, temperature, humidity, pressure, etc. It could also include functional 
performance tests as specified. 

IV. Functional performance tests of the major heat exchange equipment. The intent of these 
tests is to provide a record of the "as built" capacity of the equipment. These tests will be 
conducted by the TAB agency in accordance with the approved procedures. The TAB 
agency will provide the necessary instruments and record all data for review. 

It shall be the responsibilitY of the equipment manufacturer to provide pan load data so 
that their equipment can be tested at less than full load conditions. This applies to all heat 
exchange equipment in the HV AC system. This data has been prepared by the 
manufacturers of cooling towers for many years. TAB agencies have been using this data 
to field test cooling towers as part of our services. The same type of data wil have to be 
prepared by the manfacturcrs of refrigeration equipment, heat transfer coils, and boilers. 

V. Review of the verification and functional performance tests by the design consultant. 

The design consultant will icview the icsults of these tests and determine if the HV AC 
system can be recommended for acceptance or if modifications are required. The 
modifications may be required and bring the HY AC system up to the performance in 
accordance with the design intent, or to meet the owners icvised occupancy that has 
changed since the design was completed. 

The design consultant will ptepare the documentation for the modification, and when the 
work is completed, the TAB agency will recommission the systems as required. Systems 
will be rebalanced and ictestcd as the new revised design documents will specify. 

VIL Final documentation. 

The TAB agency will prepare the final documentation for submittal as an "as built" 
reccm1 of the system's pelfonnance. This documentation will include the final TAB 
report and the record of all verifcation tests and functional pelformance tests. 

This documentation will form the basis for future modifications of the HY AC system to 
suit changes in occupancy. 

The HV AC system will be recommissioned aft.er all modifications and the "as built" 
documentation brought up to date. 


