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PROJECT 9418.00 NOTICE TO BIDDERS 00 1113 - 1 

SECTION 00 1113 
 

NOTICE TO BIDDERS 

 

RFB #941800-00 
 
The Iowa Department of Administrative Services will be receiving bids for DDC Control replacement 

including new front end network manager, graphics and control replacement for various equipment at 
Honey Creek Resort, Moravia, Iowa 52571. 
 
The Iowa Department of Administrative Services anticipates construction to begin on February 10th, 2025 
and end on May 15th, 2025. 

 
Bids must be received no later than 02:00 pm, Tuesday, November 19, 2024. Late bids will not be 
considered. Bids shall be submitted on IMPACS Electronic Procurement System. The Bid shall be 
accompanied by a Bid Security as set forth in the Instructions to Bidders in the amount of 5% of the total 

bid amount. Each bid shall be accompanied by a bid bond, cashier’s check or a certified check drawn upon 
a solvent bank chartered under the laws of the United States of America. 
 

Bid Opening 
The time and place of bid opening will be held at meet.google.com/rom-ymbt-zxb and teleconference 

number (US)+1 413-438-4530 Pin: 787 306 494# at 3:00 pm on November 19, 2024. 
 
The Iowa Department of Administrative Services reserves the right to reject any and all bids, and to waive 
irregularities and to accept a bid that is deemed in the best interest of the State of Iowa. 

 
Bidders must comply with all affirmative action/equal employment opportunity provisions of the State of 
Iowa and the Federal Government. 
 

This project is exempt from Iowa Sales Tax. Davis Bacon Wages will not apply to this project. 
 
Questions must be submitted by 2:00 pm, November 04, 2024, to the Issuing Officer. 
 
Bidding documents may stipulate a specific product. Substitute product will be considered if a written 

request is received by 2:00 pm, November 04, 2024, prior to bid opening.  Substitution requests will be 
considered for all products per Section 01 2500 Substitution Procedures, even if the specification does 
not include a statement such as “or equal,” “equal to,” “equivalent to,” or “basis of design,” unless 
otherwise noted. 

 
An optional Pre-Bid meeting will be held on Wednesday, October 30th, 2024 at 12:00pm at Honey Creek 
Resort at 12633 Resort Drive, Moravia, Iowa 52571. This meeting is not mandatory but is highly 
recommended. 
 

Bidding Documents, including drawing sheets bearing the project name Honey Creek Lodge Building 
Automation System Improvements, Dated 09/20/2024 and the Project Manual prepared by Farnsworth 
Design Firm dated 09/20/2024, may be obtained from Rapids Reproductions by visiting 
www.rapidsrepro.com or by calling 515-251-3222 on Friday, October 18th, 2025.  

  
For further information regarding this project contact: 
Michael Bradbury – Issuing Officer 
Phone:  (515) 515-823-9327 
E-Mail:  construction.procurement@iowa.gov 

 

END OF SECTION 

https://bids.sciquest.com/apps/Router/PublicEvent?CustomerOrg=DASIowa
https://meet.google.com/rom-ymbt-zxb?hs=122&authuser=0
tel:+1-413-438-4530
http://www.rapidsrepro.com/
mailto:construction.procurement@iowa.gov
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Activity ID Activity Name Original

Duration

Start Finish

State of Iowa DAS - DNR HCR BAS ImprovementsState of Iowa DAS - DNR HCR BAS Improvements 173 05-Sep-24 15-May-25

Pre ConstructionPre Construction 60 05-Sep-24 27-Nov-24

PRECON 1020 100% Drawings & Design Documents 15 05-Sep-24 25-Sep-24

PRECON 1030 Front End Specs 15 26-Sep-24 16-Oct-24

PRECON 1000 Contract Bidding 20 17-Oct-24 13-Nov-24

PRECON 1010 Award Contractor/Execute Contracts 10 14-Nov-24 27-Nov-24

ProcurementProcurement 45 02-Dec-24 07-Feb-25

SAP 1000 Prepare Controls Submittals 10 02-Dec-24 13-Dec-24

SAP 1010 A/E Review/Approve Controls 10 16-Dec-24 03-Jan-25

SAP 1020 Procure Controls Material/Products 25 06-Jan-25 07-Feb-25

ConstructionConstruction 43 10-Feb-25 09-Apr-25

Lower LevelLower Level 19 10-Feb-25 06-Mar-25

LL 1000 Moblization 1 10-Feb-25 10-Feb-25

LL 1010 Replace and Wire Thermostats (Lodge Room) 10 11-Feb-25 24-Feb-25

LL 1020 Replace DDC Controller (Electrical Room) 5 11-Feb-25 17-Feb-25

LL 1030 Replace Motorized Damper Actuators (Laundry) 3 18-Feb-25 20-Feb-25

LL 1070 Replace Existing Controls ERV & Thermostat  (Mechanical Room) 3 18-Feb-25 20-Feb-25

LL 1040 Pool Room Exhaust Motorized Damper Actuator Replace 5 21-Feb-25 27-Feb-25

LL 1060 Touch Up Paint & Patch at Thermostats 2 25-Feb-25 26-Feb-25

LL 1050 Install New Pool Room Controls (Pool Equipment) 5 28-Feb-25 06-Mar-25

First FloorFirst Floor 23 21-Feb-25 25-Mar-25

L1 1010 Replace Thermostats Heat Pump & Wire (Mechanical Room) 5 21-Feb-25 27-Feb-25

L1 1000 Replace Thermostats (Lodge Room) 10 25-Feb-25 10-Mar-25

L1 1020 Install New Controls & Sensors Water Pumps (Mechanical Room) 3 28-Feb-25 04-Mar-25

L1 1030 Replace Thermostats & Wire for Heat Pump (Dinning & Event Hall) 10 28-Feb-25 13-Mar-25

L1 1060 Touch Up Paint 2 11-Mar-25 12-Mar-25

L1 1040 Replace Controls for Rooftop Unit (Kitchen Hood) 3 14-Mar-25 18-Mar-25

L1 1050 Revise Control Sequence (Heat Pumps & Loops) 5 19-Mar-25 25-Mar-25

Second FloorSecond Floor 24 21-Feb-25 26-Mar-25

L2 1010 Replace Controls ERV (Mechanical Room) 5 21-Feb-25 27-Feb-25

L2 1020 Replace and Re-Wire Thermostat Heat Pump (Mechanical Room) 5 28-Feb-25 06-Mar-25

L2 1000 Replace and Wire Thermostats (Lodge Rooms) 10 11-Mar-25 24-Mar-25

L2 1030 Touch Up Paint 2 25-Mar-25 26-Mar-25

Third FloorThird Floor 12 25-Mar-25 09-Apr-25

L3 1000 Replace and Wire Thermostats (Lodge Rooms) 10 25-Mar-25 07-Apr-25

L3 1010 Touch Up Paint 2 08-Apr-25 09-Apr-25

CloseoutCloseout 25 10-Apr-25 15-May-25

CLOSE 1010 Punchlist 5 10-Apr-25 16-Apr-25

CLOSE 1000 Final Clean 5 17-Apr-25 24-Apr-25

CLOSE 1020 Obtain Substantial Completion Certificate 0 17-Apr-25 17-Apr-25

CLOSE 1030 Final Completion 20 17-Apr-25 15-May-25

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul

2024 2025

Front End Specs

Contract Bidding

Award Contractor/Execute Contracts

Prepare Controls Submittals

A/E Review/Approve Controls

Procure Controls Material/Products

Moblization

Replace and Wire Thermostats (Lodge Room)

Replace DDC Controller (Electrical Room)

Replace Motorized Damper Actuators (Laundry)

Replace Existing Controls ERV & Thermostat  (Mechanical Room)

Pool Room Exhaust Motorized Damper Actuator Replace

Touch Up Paint & Patch at Thermostats

Install New Pool Room Controls (Pool Equipment)

Replace Thermostats Heat Pump & Wire (Mechanical Room)

Replace Thermostats (Lodge Room)

Install New Controls & Sensors Water Pumps (Mechanical Room)

Replace Thermostats & Wire for Heat Pump (Dinning & Event Hall)

Touch Up Paint

Replace Controls for Rooftop Unit (Kitchen Hood)

Revise Control Sequence (Heat Pumps & Loops)

Replace Controls ERV (Mechanical Room)

Replace and Re-Wire Thermostat Heat Pump (Mechanical Room)

Replace and Wire Thermostats (Lodge Rooms)

Touch Up Paint

Replace and Wire Thermostats (Lodge Rooms)

Touch Up Paint

Punchlist

Final Clean

Obtain Substantial Completion Certificate

Final Completion

Remaining Level of Effort

Actual Work

Remaining Work

Critical Remaining Work

Milestone

Childrens - Hazardous Material Storage

1 of 1

noah.thelen
Rectangle





























D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



D
R

A
F
T



























•

•
•
•

•

•
•

•

































































❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑ ❑ ❑

❑

❑

❑

❑ ❑



❑ ❑



❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑ ❑

❑

❑

❑

❑



❑

❑ ❑

❑ ❑



9418.00 - DNR HCR Building Automation System Improvements

  01 9113  General Commissioning Requirements                                                                        1 

SECTION 01 9113 - GENERAL COMMISSIONING REQUIREMENTS

PART 1  GENERAL

1.1. SUMMARY

A. Commissioning is intended to achieve the following specific objectives; this section specifies the
Contractor's responsibilities for commissioning:

1) Verify that the work is installed in accordance with Contract Documents and the
manufacturer’s recommendations and instructions, and that it receives adequate
operational checkout prior to startup:  Startup reports and Prefunctional Checklists
executed by Contractor are utilized to achieve this.

2) Verify and document that functional performance is in accordance with Contract
Documents:  Functional Tests executed by Contractor and witnessed by the
Commissioning Authority are utilized to achieve this.

3) Verify that operation and maintenance manuals submitted to Owner are complete:
 Detailed operation and maintenance (O&M) data submittals by Contractor are utilized
to achieve this.

4) Verify that the Owner’s operating personnel are adequately trained:  Formal training
conducted by Contractor is utilized to achieve this.

B. The Commissioning Authority directs and coordinates all commissioning activities; this section describes
some but not all of the Commissioning Authority's responsibilities.

C. The Commissioning Authority is employed by Owner.

1.2. SCOPE OF COMMISSIONING

A. The following are to be commissioned:

B. HVAC System, including:

1) Major and minor equipment items.

2) Control system.

C. Other equipment and systems explicitly identified elsewhere in Contract Documents as requiring
commissioning.

1.3. RELATED REQUIREMENTS

A. Section 01 7800 - Closeout Submittals:  Scope and procedures for operation and maintenance manuals
and project record documents.

B. Section 23 0800 - Commissioning of HVAC:  HVAC control system testing; other requirements.

1.4. REFERENCE STANDARDS

A. ASHRAE Std 202 - Commissioning Process for Buildings and Systems; 2013.

B. NEBB S110 - Whole Building Technical Commissioning Of New Construction; 2018.
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1.5. SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures; except:

1) Make all submittals specified in this section, and elsewhere where indicated for
commissioning purposes, directly to the Commissioning Authority, unless they require
review by Architect; in that case, submit to Architect first.

2) Submit one copy to the Commissioning Authority, not to be returned.

3) Make commissioning submittals on time schedule specified by Commissioning
Authority.

4) Submittals indicated as "Draft" are intended for the use of the Commissioning Authority
in preparation of Prefunctional Checklists or Functional Test requirements; submit in
editable electronic format, Microsoft Word 2010 preferred.

5) As soon as possible after submittals made to Architect are approved, submit copy of
approved submittal to the Commissioning Authority.

B. Manufacturers' Instructions:  Submit copies of all manufacturer-provided instructions that are shipped
with the equipment as soon as the equipment is delivered.

C. Product Data:  If submittals to Architect do not include the following, submit copies as soon as possible:

1) Manufacturer's product data, cut sheets, and shop drawings.

2) Manufacturer's installation instructions.

3) Startup, operating, and troubleshooting procedures.

4) Fan and pump curves.

5) Factory test reports.

6) Warranty information, including details of Owner's responsibilities in regard to keeping
warranties in force.

D. Manufacturers' Instructions:  Submit copies of all manufacturer-provided instructions that are shipped
with the equipment as soon as the equipment is delivered.

E. Startup Plans and Reports.

F. Completed Prefunctional Checklists.

G. Commissioning Issues Log:

1) Construction observations.

2) Supporting photographs.
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PART 2  PRODUCTS

2.1. TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and required
Functional Testing; unless otherwise noted such testing equipment will NOT become the property of
Owner.

B. Calibration Tolerances:  Provide testing equipment of sufficient quality and accuracy to test and/or
measure system performance with the tolerances specified.  If not otherwise noted, the following
minimum requirements apply:  

1) Temperature Sensors and Digital Thermometers:  Certified calibration within past year
to accuracy of 0.5 degree F and resolution of plus/minus 0.1 degree F.

2) Pressure Sensors:  Accuracy of plus/minus 2.0 percent of the value range being
measured (not full range of meter), calibrated within the last year.

3) Calibration:  According to the manufacturer’s recommended intervals and when dropped
or damaged; affix calibration tags or keep certificates readily available for inspection.

C. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific to a
piece of equipment, are only available from the vendor, and are required in order to accomplish startup or
Functional Testing, provide such equipment, tools, and instruments as part of the work at no extra cost to
Owner; such equipment, tools, and instruments are to become the property of Owner.

D. Dataloggers:  Independent equipment and software for monitoring flows, currents, status, pressures, etc.
of equipment.

1) Dataloggers required to for Functional Tests will be provided by the Commissioning
Authority and will not become the property of Owner.

PART 3  EXECUTION

3.1. COMMISSIONING PLAN

A. Commissioning Authority has prepared the Commissioning Plan.

1) Attend meetings called by the Commissioning Authority for purposes of completing the
commissioning plan.

2) Require attendance and participation of relevant subcontractors, installers, suppliers, and
manufacturer representatives.

B. Contractor is responsible for compliance with the Commissioning Plan.

C. Commissioning Plan:  The commissioning schedule, procedures, and coordination requirements for all
parties in the commissioning process.

D. Commissioning Schedule:

1) Submit anticipated dates of startup of each item of equipment and system to
Commissioning Authority within 60 days after award of Contract.
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2) Re-submit anticipated startup dates monthly, but not less than 4 weeks prior to startup.

3) Prefunctional Checklists and Functional Tests are to be performed in sequence from
components, to subsystems, to systems.

4) Provide sufficient notice to Commissioning Authority for delivery of relevant Checklists
and Functional Test procedures, to avoid delay.

3.2. STARTUP PLANS AND REPORTS

A. Startup Plans:  For each item of equipment and system for which the manufacturer provides a startup
plan, submit the plan not less than 8 weeks prior to startup.

B. Startup Reports:  For each item of equipment and system for which the manufacturer provides a startup
checklist (or startup plan or field checkout sheet), document compliance by submitting the completed
startup checklist prior to startup, signed and dated by responsible entity.

C. Submit directly to the Commissioning Authority.

3.3. PREFUNCTIONAL CHECKLISTS

A. A Prefunctional Checklist is required to be filled out for each item of equipment or other assembly
specified to be commissioned.

1) No sampling of identical or near-identical items is allowed.

2) These checklists do not replace manufacturers' recommended startup checklists,
regardless of apparent redundancy.

3) Prefunctional Checklist forms will not be complete until after award of the contract; the
following types of information will be gathered via the completed Checklist forms:

a. Certification by installing contractor that the unit is properly installed, started up,
and operating and ready for Functional Testing.

b. Confirmation of receipt of each shop drawing and commissioning submittal
specified, itemized by unit.

c. Manufacturer, model number, and relevant capacity information; list information
"as specified," "as submitted," and "as installed."

d. Serial number of installed unit.

e. List of inspections to be conducted to document proper installation prior to startup
and Functional Testing; these will be primarily static inspections and procedures; for
equipment and systems may include normal manufacturer’s start-up checklist items
and minor testing.

f. Sensor and actuator calibration information.

B. Contractor is responsible for filling out Prefunctional Checklists, after completion of installation and
before startup; witnessing by the Commissioning Authority is not required unless otherwise specified.
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1) Each line item without deficiency is to be witnessed, initialed, and dated by the actual
witness; checklists are not complete until all line items are initialed and dated complete
without deficiencies.

2) Checklists with incomplete items may be submitted for approval provided the Contractor
attests that incomplete items do not preclude the performance of safe and reliable
Functional Testing; re-submission of the Checklist is required upon completion of
remaining items.

3) Individual Checklists may contain line items that are the responsibility of more than one
installer; Contractor shall assign responsibility to appropriate installers or
subcontractors, with identification recorded on the form.

4) If any Checklist line item is not relevant, record reasons on the form.

5) Contractor may independently perform startup inspections and/or tests, at Contractor's
option.

6) Regardless of these reporting requirements, Contractor is responsible for correct startup
and operation.

7) Submit completed Checklists to Commissioning Authority within two days of
completion.

C. Commissioning Authority is responsible for furnishing the Prefunctional Checklists to Contractor.

1) Initial Drafts:  Contractor is responsible for initial draft of Prefunctional Checklist where
so indicated in Contract Documents.

2) Provide all additional information requested by Commissioning Authority to aid in
preparation of checklists, such as shop drawing submittals, manufacturers' startup
checklists, and O&M data.

3) Commissioning Authority may add any relevant items deemed necessary regardless of
whether they are explicitly mentioned in Contract Documents or not.

4) When asked to review the proposed Checklists, do so in a timely manner.

D. Commissioning Authority Witnessing:  Required for:

1) Each piece of primary equipment, unless sampling of multiple similar units is allowed
by the commissioning plan.

2) A sampling of non-primary equipment, as allowed by the commissioning plan.

E. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to Owner.

1) If difficulty in correction would delay progress, report deficiency to the Commissioning
Authority immediately.

3.4. FUNCTIONAL TESTS

A. A Functional Test is required for each item of equipment, system, or other assembly specified to be
commissioned, unless sampling of multiple identical or near-identical units is allowed by the final test
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procedures.

B. Contractor is responsible for execution of required Functional Tests, after completion of Prefunctional
Checklist and before closeout.

C. Commissioning Authority is responsible for witnessing and reporting results of Functional Tests,
including preparation and completion of forms for that purpose.

D. Contractor is responsible for correction of deficiencies and re-testing at no extra cost to Owner; if a
deficiency is not corrected and re-tested immediately, the Commissioning Authority will document the
deficiency and the Contractor's stated intentions regarding correction.

1) Deficiencies are any condition in the installation or function of a component, piece of
equipment or system that is not in compliance with Contract Documents or does not
perform properly.

2) When the deficiency has been corrected, the Contractor completes the form certifying
that the item is ready to be re-tested and returns the form to the Commissioning
Authority; the Commissioning Authority will reschedule the test and the Contractor shall
re-test.

3) Identical or Near-Identical Items:  If 10 percent, or three, whichever is greater, of
identical or near-identical items fail to perform due to material or manufacturing defect,
all items will be considered defective; provide a proposal for correction within 2 weeks
after notification of defect, including provision for testing sample installations prior to
replacement of all items.

4) Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing.

5) Contractor shall bear the cost of Owner and Commissioning Authority personnel time
witnessing re-testing if the test failed due to failure to execute the relevant Prefunctional
Checklist correctly; if the test failed for reasons that would not have been identified in
the Prefunctional Checklist process, Contractor shall bear the cost of the second and
subsequent re-tests.

E. Functional Test Procedures:

1) Some test procedures are included in Contract Documents; where Functional Test
procedures are not included in Contract Documents, test procedures will be determined
by the Commissioning Authority with input by and coordination with Contractor.

2) Examples of Functional Testing:

a. Test the dynamic function and operation of equipment and systems (rather than just
components) using manual (direct observation) or monitoring methods under full
operation (e.g., the chiller pump is tested interactively with the chiller functions to
see if the pump ramps up and down to maintain the differential pressure setpoint).  

b. Systems are tested under various modes, such as during low cooling or heating
loads, high loads, component failures, unoccupied, varying outside air temperatures,
fire alarm, power failure, etc.  
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c. Systems are run through all the HVAC control system’s sequences of operation and
components are verified to be responding as the sequence's state.

d. Traditional air or water test and balancing (TAB) is not Functional Testing; spot
checking of TAB by demonstration to the Commissioning Authority is Functional
Testing.

F. Deferred Functional Tests:  Some tests may need to be performed later, after substantial completion, due
to partial occupancy, equipment, seasonal requirements, design or other site conditions; performance of
these tests remains the Contractor's responsibility regardless of timing.

3.5. SENSOR AND ACTUATOR CALIBRATION

A. Calibrate all field-installed temperature, relative humidity, carbon monoxide, carbon dioxide, and
pressure sensors and gauges, and all actuators (dampers and valves) on this piece of equipment shall be
calibrated.  Sensors installed in the unit at the factory with calibration certification provided need not be
field calibrated.

B. Calibrate using the methods described below; alternate methods may be used, if approved by
Commissioning Authority and Owner beforehand.  See PART 2 for test instrument requirements.  Record
methods used on the relevant Prefunctional Checklist or other suitable forms, documenting initial,
intermediate and final results.

C. All Sensors:  

1) Verify that sensor location is appropriate and away from potential causes of erratic
operation.

2) Verify that sensors with shielded cable are grounded only at one end.  

3) For sensor pairs that are used to determine a temperature or pressure difference, for
temperature make sure they are reading within 0.2 degree F of each other, and for
pressure,  within tolerance equal to 2 percent of the reading, of each other.

4) Tolerances for critical applications may be tighter.

D. Sensors Without Transmitters - Standard Application:  

1) Make a reading with a calibrated test instrument within 6 inches of the site sensor.

2) Verify that the sensor reading, via the permanent thermostat, gauge or building
automation system, is within the tolerances in the table below of the instrument-
measured value.

3) If not, install offset, calibrate or replace sensor.

E. Sensors With Transmitters - Standard Application.

1) Disconnect sensor.

2) Connect a signal generator in place of sensor.

3) Connect ammeter in series between transmitter and building automation system control
panel.  



9418.00 - DNR HCR Building Automation System Improvements

  01 9113  General Commissioning Requirements                                                                        8 

4) Using manufacturer’s resistance-temperature data, simulate minimum desired
temperature.

5) Adjust transmitter potentiometer zero until 4 mA is read by the ammeter.

6) Repeat for the maximum temperature matching 20 mA to the potentiometer span or
maximum and verify at the building automation system.

7) Record all values and recalibrate controller as necessary to comply with specified
control ramps, reset schedules, proportional relationship, reset relationship and P/I
reaction.

8) Reconnect sensor.

9) Make a reading with a calibrated test instrument within 6 inches of the site sensor.

10) Verify that the sensor reading, via the permanent thermostat, gauge or building
automation system, is within the tolerances in the table below of the instrument-
measured value.

11) If not, replace sensor and repeat.

12) For pressure sensors, perform a similar process with a suitable signal generator.

F. Sensor Tolerances for Standard Applications:  Plus/minus the following maximums:

1) Watthour, Voltage, Amperage:  1 percent of design.

2) Pressure, Air, Water, Gas:  3 percent of design.

3) Air Temperatures (Outside Air, Space Air, Duct Air):  0.4 degrees F.

4) Relative Humidity:  4 percent of design.

5) Barometric Pressure:  0.1 inch of Hg.

6) Flow Rate, Air:  10 percent of design.

7) Flow Rate, Water:  4 percent of design.

8) AHU Wet Bulb and Dew Point:  2.0 degrees F.

G. Critical Applications:  For some applications more rigorous calibration techniques may be required for
selected sensors.  Describe any such methods used on an attached sheet.

H. Valve/Damper Stroke Setup and Check:

1) For all valve/damper actuator positions checked, verify the actual position against the
 control system readout.

2) Set pump/fan to normal operating mode.

3) Command valve/damper closed; visually verify that valve/damper is closed and adjust
output zero signal as required.
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4) Command valve/damper to open; verify position is full open and adjust output signal as
required.

5) Command valve/damper to a few intermediate positions.  

6) If actual valve/damper position does not reasonably correspond, replace actuator or add
pilot positioner (for pneumatics).

I. Isolation Valve or System Valve Leak Check:  For valves not associated with coils.

1) With full pressure in the system, command valve closed.

2) Use an ultra-sonic flow meter to detect flow or leakage.

3.6. TEST PROCEDURES - GENERAL

A. Provide skilled technicians to execute starting of equipment and to execute the Functional Tests.  Ensure
that they are available and present during the agreed upon schedules and for sufficient duration to
complete the necessary tests, adjustments and problem-solving.

B. Provide all necessary materials and system modifications required to produce the flows, pressures,
temperatures, and conditions necessary to execute the test according to the specified conditions.  At
completion of the test, return all affected equipment and systems to their pre-test condition.

C. Sampling:  Where Functional Testing of fewer than the total number of multiple identical or near-
identical items is explicitly permitted, perform sampling as follows:

1) Identical Units:  Defined as units with same application and sequence of operation; only
minor size or capacity difference.

2) Sampling is not allowed for:

a. Major equipment.

b. Life-safety-critical equipment.

c. Prefunctional Checklist execution.

3) XX = the percent of the group of identical equipment to be included in each sample;
defined for specific type of equipment.

4) YY = the percent of the sample that if failed will require another sample to be tested;
defined for specific type of equipment.

5) Randomly test at least XX percent of each group of identical equipment, but not less
than three units.  This constitutes the "first sample."

6) If YY percent of the units in the first sample fail, test another XX percent of the
remaining identical units.

7) If YY percent of the units in the second sample fail, test all remaining identical units.

8) If frequent failures occur, resulting in more troubleshooting than testing, the
Commissioning Authority may stop the testing and require Contractor to perform and
document a checkout of the remaining units prior to continuing testing.
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D. Manual Testing:  Use hand-held instruments, immediate control system readouts, or direct observation to
verify performance (contrasted to analyzing monitored data taken over time to make the “observation”).

E. Simulating Conditions:  Artificially create the necessary condition for the purpose of testing the response
of a system; for example apply hot air to a space sensor using a hair dryer to see the response in a VAV
box.

F. Simulating Signals:  Disconnect the sensor and use a signal generator to send an amperage, resistance or
pressure to the transducer and control system to simulate the sensor value.

G. Over-Writing Values:  Change the sensor value known to the control system in the control system to see
the response of the system; for example, change the outside air temperature value from 50 degrees F to
75 degrees F to verify economizer operation.

H. Indirect Indicators:  Remote indicators of a response or condition, such as a reading from a control
system screen reporting a damper to be 100 percent closed, are considered indirect indicators.

I. Monitoring:  Record parameters (flow, current, status, pressure, etc.) of equipment operation using
dataloggers or the trending capabilities of the relevant control systems; where monitoring of specific
points is called for in Functional Test Procedures:

1) All points that are monitored by the relevant control system shall be trended by
Contractor; at the Commissioning Authority’s request, Contractor shall trend up to 20
percent more points than specified at no extra charge.

2) Other points will be monitored by the Commissioning Authority using dataloggers.

3) At the option of the Commissioning Authority, some control system monitoring may be
replaced with datalogger monitoring.

4) Provide hard copies of monitored data in columnar format with time down left column
and at least 5 columns of point values on same page.

5) Graphical output is desirable and is required for all output if the system can produce it.

6) Monitoring may be used to augment manual testing.

3.7. OPERATION AND MAINTENANCE MANUALS

A. See Section 01 7800 - Closeout Submittals for additional requirements.

B. Submit manuals related to items that were commissioned to Commissioning Authority for review; make
changes recommended by Commissioning Authority.

C. Commissioning Authority will add commissioning records to manuals after submission to Owner.

END OF SECTION
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SECTION 23 0010 -  MECHANICAL GENERAL REQUIREMENTS

PART 1  GENERAL

1.1. GENERAL

A. All work under this section shall comply with the contract requirements noted on the architectural
drawings and/or specifications and shall include all mechanical sections specified herein.  All work under
this section shall comply with the contract requirements noted on architectural drawings and
specifications general requirements.

B. All cavity spaces between ceiling and structure (plenum spaces) are to be considered return air plenums
and all material installed in plenum shall be rated and UL listed for return air plenums.

C. Mechanical contractor shall schedule start-up session to start HVAC equipment.  Schedule one full day
of start-up at least two weeks prior to substantial completion.

1.2. RELATED REQUIREMENTS

A. Section 01 9113 - General Commissioning Requirements:  Commissioning requirements that apply to all
types of work.

1.3. WORK INCLUDED

A. Provide all labor, materials, equipment and tools required for completely finished and operational HVAC
and mechanical systems to fulfill the design intent shown on the documents.

B. Work shall be of the finest quality of construction, materials and workmanship.

C. Install equipment in accordance with manufacturer recommendations.

D. Section 01 91 13 - General Commissioning Requirements:  Commissioning requirements that apply to all
types of work.

1) Commissioning agent is engaged to document the completion of the mechanical, life
safety, and building control systems for the project.  Section defines the role of each
member of the commissioning team.

2) Comply with the requirements of Division 1 for the commissioning of the various
building systems.

E. The plans are diagrammatic and generally show the locations of fixtures, equipment, ductwork and
piping and shall not be scaled.  Provide all offsets, fittings and components required for a complete
system even if not explicitly called out on the drawings.

1.4. COORDINATION AND VERIFICATION

A. Refer to the architectural interior details, floor plans, elevations and other contract drawings as well as
existing structural, mechanical, fire protection, electrical systems and other existing conditions.
 Coordinate work with that of the other trades to avoid interference.

B. All dimensions and existing conditions shall be field verified prior to the commencement of the work.

C. Contract Documents:
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1) General:  The Contract Documents are diagrammatic, showing certain physical
relationships which must be established within the mechanical work and its interface
with other work.  Such establishment is the exclusive responsibility of the Contractor.
 Drawings shall not be scaled for the purpose of establishing material quantities.

2) When electronic CAD files or building information modeling (BIM) files have been
provided to the contractor, the contractor shall only consider the files as design to only
show the intent of the design.  The contractor shall be responsible for the Coordination
drawings based on the design.

3) Work out all “tight” conditions in advance of installation.  If necessary, and before work
proceeds in those areas, prepare coordination drawings showing all work in congested
areas.  Provide additional work necessary to overcome congested conditions at no
increase in contract sum or schedule.

4) Clearly indicate solutions to space problems.  Identification of space problems without
solutions is not acceptable.  Only areas clearly identified will be reviewed.

5) Acceptance by the Architect/Engineer does not imply acceptance of any deviations from
contract documents requirements or acceptance of uncoordinated work.  Review is for
general conformance to the design concept and general compliance with the information
given in the contract documents.

6) Locate equipment requiring periodic servicing so that it is readily accessible.  Provide
means of service access, following appropriate manufacturer's recommended service
clearance space or, as applicable, means of access using duct, wall, or ceiling access
doors.

7) Supplemental Instructions:  The exact location for some items in this Specification may
not be shown on the Drawings.  The location of such items may be established by the
Engineer during the progress of the work.

8) If prevented by project conditions, prepare drawings showing proposed rearrangement of
Work, including changes to Work specified in other sections. Obtain permission of
Architect before proceeding.

9) Discrepancies:

a. Examine Drawings and Specifications.

b. Report any discrepancies to the Architect and obtain written instructions before
proceeding.

c. Should there be a conflict within or between the Specifications or Drawings, the
more stringent or higher quality requirements shall apply.

d. Items called for in either specifications or drawings shall be required as if called for
in both.

e. Be responsible for providing proper documentation of equipment product data and
shop drawings to all entities providing service.
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1.5. UTILITY DISRUPTIONS

A. Existing buildings and their facilities must remain functional while the Work under this Contract is
performed.  All system shutdowns and outages must be minimized, provided with temporary heating or
cooling systems as part of the base bid and coordinated with the Owner.

B. Cause as little interference or interruption of existing utilities and services as possible. Schedule work
which will cause interference or interruption a minimum of two weeks in advance with Owner,
authorities having jurisdiction, and all affected trades.

C. The Contractor shall provide temporary or new services to all existing facilities and utility streams as
required to maintain their proper operation when normal services are disrupted as a result of the work
being accomplished under this project.

D. The time allowed for outages will not be during normal working hours unless otherwise approved by the
Owner. All costs of outages, including any overtime charges for night and weekend work, and temporary
systems shall be included in the contract amount.

1.6. CODES, REGULATIONS, FEES, PERMITS

A. Conform to the codes in force at the time of construction in the jurisdiction of the project.

B. Call for inspections from the authority having jurisdiction.  If discrepancies exist between the contract
documents and the local requirements, the more stringent shall apply.

C. Contractor shall obtain all required permits prior to the start of the project.

D. Post permits as required.

E. Contractor shall pay all permit fees, tap fees and inspection fees.  Owner shall pay any required
development fees.

1.7. PROTECTION

A. People

1) Comply with all applicable health and safety regulations.  Set barricades and signs as
necessary to minimize hazards for building occupants and trades.

2) Equipment, materials or other potential hazards to the public and working occupants of
the building shall not be left overnight outside of the designated working or construction
areas.

B. Work

1) Take all necessary measure to protect the work during and after installation to ensure
that it will be unblemished, undamaged and clean when turned over to the owner.

C. Mechanical Systems

1) During periods of excessive dust generation such as drywall sanding, seal off return and
exhaust openings and grilles to prevent dust from accumulating in ductwork.
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2) If outside air source contains less dust than building air, adjust A/C unit dampers to
operate with as much outside air as possible without causing a freezing condition for coil
or exceeding capacity of coil to adequately condition supply air.

3) Do not operate any air handling unit without all temporary construction filters, and
scheduled filters, pre and final, installed.

D. Equipment and Materials

1) Deliver equipment in its original unbroken package to prevent damage or entrance of
foreign matter.  Perform all handling and shipping in accordance with manufacturer's
recommendations.  Provide protective coverings during construction. Identifying labels
intact and legible.

2) Immediately upon delivery, identify and inspect materials and equipment delivered to
Site to assure compliance with Contract Documents, approved submittals and reviewed
Shop Drawings.

3) Protect from loss, damage, dust, water, etc., until notice of completion has been filed.
 Promptly replace lost, damaged or defective materials and equipment with new at no
increase in Contract Sum.  Remove damaged or defective materials from site.

4) Do not store equipment or materials outdoors unprotected.  Remove improperly stored
equipment and materials from site. Contractor shall provide storage in appropriate
enclosed wharehouse as required at contractors expense.

5) Ductwork and piping shall be delivered to site with ends sealed. Seal shall remain in
place until installed. Provide seal on end of all open ductwork and piping at end of day.

6) Refer to Division 1 for additional requirements.

1.8. CUTTING AND PATCHING

A. Cut and patch as necessary for the installation of the materials and equipment.  Coordinate patching with
the architectural contractor.

B. Do not cut any structural members without prior approval from the architect or structural engineer.

1.9. OPERATION AND MAINTENANCE MANUAL

A. Refer to Division 01 for O&M Manual requirements. Provide most stringent between items noted below
and in Division 1. If there are no requirements in Division 1, the requirements below shall apply.

B. Upon substantial completion of the work, submit one O&M Manual to the engineer for review and
comment.  Respond to comments and submit a total of 3 copies of the O&M Manual to the architect upon
project completion.

C. Manual shall be in a 3-ring binder with edge and front labels.  Include a table of contents and include:

1) Final approved submittals indicating all model numbers, serial numbers, cut sheets, and
all performance criteria on furnished equipment

2) Installation, Operation and Maintenance Instructions
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3) Parts Lists

4) Test and Balance Report

5) Certificates of Inspection

6) Executed Warranties

D. Provide PDF format copy of O&M manual as noted above. PDF shall be bookmarked with titles per
specification section and per piece of equipment within each section.

1.10. WARRANTIES

A. Provide a one year warranty on all mechanical work installed under contract.  Provide an additional 4
year warranty for all refrigerant compressors installed.

B. Include executed warranties in O&M Manual.

C. Warranty shall include parts, labor, and shipping and shall cover any damage caused by failures in the
covered mechanical systems.

1.11. RECORD DRAWINGS

A. Refer to Division 01 for requirements.  At a minimum comply with the following requirements.

B. Maintain a set of redlined drawings at the jobsite with all changes to the Contract Documents, whether
generated by addenda, change orders, or field conditions, and dimensioned locations of underground
utilities. Maintain a daily record of these changes and keep current set of drawings showing these
changes. Submit set of redlined drawings to the owner at project close-out.. Record changes and locations
of installed systems drawn to scale and fully dimensioned, and as specified in Division 1, but a minimum
of:

1) Work concealed behind or within other work, in an inaccessible arrangement.

2) Revised sequences of operation, point to point information and graphics.

3) Revised sensor locations and locations of any controllers.

4) Concealed control system devices and sensors.

C. Provide record drawings that illustrate the work of Division 23 as finally constructed.  Deliver record
drawings to the Architect in reproducible hard copy, Auto CAD or Revit format and PDF format on CD
Rom, DVD, or Flash Drive. Also provide PDF format electronic copies of permit set with all revisions
and RFI responses noted. Set shall include all architectural, structural, civil, mechanical, electrical,
plumbing, low voltage, and food service and all other vendors issued with the project.  Provide PDF
format of full specification set with all revisions and RFI responses noted. All PDF sets shall be
bookmarked per phase, division and per drawing or specification section. A change log shall be provided
listing each drawing and specification section and all drawing and specification issues including all
addendums, clarifications, RFIs and change orders. Log shall indicate the most current version of each
drawing and specification section.

D. Deliver record drawings to Architect within 30 days of Substantial Completion.
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1.12. DEMONSTRATION

A. Provide factory trained personnel to instruct operating staff in maintenance and adjustment and operation
of mechanical equipment.  Provide instruction during regular work hours prior to acceptance and turn
over to operating staff.  Scheduling of training shall be at owner's direction. Use operating and
maintenance manual and updated as-constructed drawings for instruction purposes.

B. Demonstrate normal start-up and shut-down, emergency shut-down and seasonal change over.  Review
operation of safety devices and control systems.

C. Inspections and Tests:

1) Arrange for all required inspections and tests.

2) Pay all charges.

3) Notify Architect / Engineer two (2) business days before tests.

4) Submit one copy for Owner’s records of permits, licenses, inspection reports and test
reports.

PART 2  PRODUCTS

2.1. SUBMITTALS

A. Coordinate submittals 3 weeks (min.) prior to expected order date so that work will not be delayed by
submittals.

B. No extension of time will be allowed because of failure to properly coordinate and sequence submittals.

C. Submittals from subcontractors and equipment suppliers are to be carefully checked by the Contractor for
space requirements and conformance to the Drawings and Specifications.  These submittals shall be so
noted by the Contractor prior to forwarding to the Architect/Engineer for checking.  No deviations from
the Drawings and Specifications will be allowed, recognized or considered unless brought to the attention
of the Architect/Engineer at the time the submittals are submitted by the Contractor.  Submittals not
processed by the Contractor before forwarding to the Architect/Engineer for approval will be returned to
the Contractor for his prior processing.

D. Submittal is for information and record, unless otherwise indicated, and is not a change order request.

E. Submitting Contractor is responsible for routing reviewed submittals to all parties affected including but
not limited to electrical, structural, temperature control, and test and balance subcontractors.

F. Submittals shall include catalog cut-sheets with submitted products and options clearly identified, written
descriptions, and specification sheets detailing the associated product, item and assembly.

G. No substitution for brands named in the Contract Documents will be considered unless written request
has been submitted to the Engineer.  Each such request shall include a complete description of the
proposed substitute, drawings, cut sheets, performance and test data, and any other data or information
necessary for complete evaluation.  The burden of proving acceptability of a proposed product rests on
the party submitting the request for approval.  Request for product approval substitutions shall be
submitted in writing to the Engineer a minimum of ten (10) working days in advance of the bid date.
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H. Shop drawings shall include details, installation drawings, assembly drawings, fabrication drawings,
diagrams, and other information which show adaptation or installation of Contractor-furnished products
or materials for overall project.

I. The purpose of submittals and shop drawings is to ensure Contractor understands design requirements
and demonstrates understanding by indicating and detailing intended materials, methods, and installation
practices.  Submittals and shop drawings are not a method of requesting substitutions or deviation from
Specifications.  If discrepancies between submittals, shop drawings, and Contract Documents are
discovered either prior to or after submittals and shop drawings are reviewed, requirements of Contract
Documents shall take precedence.

J. Catalog numbers referenced throughout the Division 23 Drawings and Specifications are intended to
convey a general understanding of the type and quality of the product required.  Where written
descriptions differ from information conveyed by a catalog number, the written description shall govern.
 No extra shall be allowed because a catalog number is found to be incomplete or obsolete.

K. Group complete information of related systems, products, and accessories in a single submittal.  If
submitted as a hard copy, submittals shall be submitted in a three-ring binder, with separate sections for
each type or category of equipment, with labeled tabs indicating the contents of the section. If submitted
electronically, the submittal shall be in a PDF file with each section bookmarked with labels. Within each
section, each sub item or equipment tag shall be bookmarked with a corresponding tag.

L. In the front of each submittal binder, the Mechanical Contractor shall include a signed letter from the
project Electrical Contractor indicating that the Electrical Contractor has reviewed the mechanical
submittals and has verified that the equipment being submitted will conform to the design of the project
electrical systems.

M. After Architect/Engineer review, submittals and shop drawings will be returned together with Submittal
Review Sheet which indicates comments on submittals and shop drawings and with specific actions such
as "No Exception Taken", "Make Corrections Noted", "Rejected", and "Resubmit".  Continue to resubmit
submittals and shop drawings until "No Exception Taken" or "Make Corrections Noted-Resubmittal Not
Required" action is indicated.

N. Resubmittals will be reviewed for compliance with comment made on the original submittal only.
 Clearly identify replied-to comments with a resubmittal number and date.  If any other changes are made
that are not in reply to comments, clearly identify the changes. Indicate dates of previous submissions
and submittal numbers. Direct specific attention to any changes made in addition to those made in reply
to previous review comments.

O. If more than two submittals (either for products, materials, shop drawings, record drawings, or test and
balance reports) are made by the Contractor of basis of design, listed general equivalents or substitutions,
the Owner reserves the right to charge the Contractor for subsequent reviews by their consultants at their
consultants current published hourly rate.  Such extra fees may be deducted from payments by the Owner
to the Contractor.

P. Refer to individual specification sections for submittal requirements.  However, a minimum, shop
drawings shall be submitted for each of the following items as applicable to the project:

1) Controls & Control Diagrams including Wiring Plans
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2.2. ESCUTCHEONS

A. Split-casting, cast-brass type with chrome finish, with concealed hinge and set screw with an ID to
closely fit around pipe, tube and insulation of insulated piping and an OD that completely covers
opening.

PART 3  EXECUTION

3.1. DEMOLITION

A. The Contractor shall be responsible for loss or damage to the existing facilities caused by him and his
workmen, and shall be responsible for repairing or replacing such loss or damage.  The Contractor shall
send proper notices, make necessary arrangements, and perform other services required for the care,
protection and in-service maintenance of all mechanical services for the new and existing facilities.  The
Contractor shall erect temporary barricades, with necessary safety devices, as required to protect
personnel from injury, removing all such temporary protection upon completion of the work.

B. The Contractor shall modify, remove, and/or relocate all materials and items so indicated or as required
by the installation of new facilities.  All removals and/or dismantling shall be conducted in a manner as
to produce maximum salvage.  Survey the project with the Owner's Representative before demolition
begins and determine all materials that the Owner specifically chooses to be salvaged.  Pre-establish with
the Owner locations where salvaged materials are to be stored.  Salvage materials shall remain the
property of the Owner, and shall be delivered to such destination as directed by the Owner.  Materials
and/or items scheduled for relocation and which are damaged during dismantling or reassembly
operations shall be repaired and restored to good operative condition.  The Contractor may, at his
discretion and upon the approval of the Owner, substitute new materials and/or items of like design and
quality in lieu of materials and/or items to be relocated.

C. All items that are to be relocated shall be carefully removed in reverse to original assembly or placement
and protected until relocated.  The Contractor shall clean and repair and provide all new materials,
fittings, and appurtenances required to complete the relocations and to restore to good operative order.
 All relocations shall be performed by workmen skilled in the work and in accordance with standard
practice of the trades involved.

D. When items scheduled for relocation are found to be in damaged condition before work has been started
on dismantling, the Contractor shall call the attention of the Owner to such items and receive further
instructions before removal.  Items damaged in repositioning operations are the Contractor's
responsibility and shall be repaired or replaced by the Contractor as approved by the Owner, at no
additional cost to the Owner.

E. Certain work during the demolition and alteration phase of construction may require overtime or
nighttime shifts or temporary evacuation of the occupants.  Coordinate times with the Owner. All
overtime costs shall be part of the contract, including any Sunday work.

F. Within the remodeled or alteration areas where existing ceilings are being removed and new ceilings are
installed, all existing air devices, other ceiling mounted devices and their appurtenances shall be removed
and reinstalled into the new ceiling, unless otherwise shown or specified.

G. All existing air devices materials, equipment and appurtenances not included in the remodel or alteration
areas are to remain in place and shall remain in service.

H. Mechanical equipment and building systems equipment, and similar items which are to remain but which
are served by controls, ductwork or piping that is disturbed by the remodeling work, shall be reconnected
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in such a manner as to leave it in proper operating condition.

I. Any salvageable equipment as determined by the Owner, shall be delivered to the Owner, and placed in
storage at the location of his choice.  All other debris shall be removed from the site immediately and
recycled or disposed of legally.

3.2. INSTALLATION

A. Execute work such that all components function together as a complete, workable system.  Make slight
alterations necessary to make adjustable parts fit with fixed parts.  Execute work to contribute to
efficiency of operation, accessibility, sightliness, and minimum maintenance clearances.  Leave
equipment properly adjusted and in working order.

B. Verify dimensions indicated and report any error or inconsistency before commencing work.

C. Coordinate work with other trades through the General Contractor so that equipment, especially in the
ceiling, will fit to patterns of finished materials, and locate all elements to carry harmony of architectural
design throughout the building.  Coordinate work with other trades to avoid conflicts, especially in places
where close, careful fitting is required.  Coordination problems and field solutions must be approved
through the General Contractor and the Architect/Engineer before proceeding with work.

D. Conform and accommodate systems to the building structure, equipment and usage so that they do not
interfere with the operation of any other system or operational part of the building.

E. Preparation:  Final installation of materials and equipment shall be based on actual dimensions and
conditions at the job site.  Field measure for materials or equipment requiring exact fit.

F. Workmanship:  Perform work in accordance with good commercial practice and all applicable trade
standards, including current SMACNA standards.  The finished appearance of the work shall be of equal
importance with its mechanical efficiency.

G. Clearances: The Subcontractors working under this Division shall be responsible for the sufficiency of
the size of shafts and chases, and clearances in double partitions and hung ceilings for proper equipment
installation.  Cooperate with Contractors of other Divisions whose work is in the same space and advise
the General Contractor of requirements.  Such spaces and clearances shall be kept to the minimum size
required.

1) Install equipment, ductwork, piping and accessories:

a. Straight and true.

b. Aligned with other work and with general lines of the building.

c. Concealed in occupied spaces, unless noted otherwise.

d. Out-of-the-way with maximum passageway and headroom remaining in each space.

2) Except as otherwise indicated, arrange mechanical services and overhead equipment to
not obstruct windows, doors or other openings. Clearance shall be a minimum of:

a. 7'-6" headroom in mechanical spaces.

b. 9'-6" headroom in unfinished or shell spaces.
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H. Locate all equipment which must be serviced, operated or maintained in fully accessible positions.
 Equipment shall include, but not be limited to, valves, shock absorbers, traps, cleanouts, motors,
controllers, switchgear, drain points, manual dampers, and smoke and fire dampers.  If required for
accessibility, the Contractor shall furnish access doors for this purpose, subject to the following:

1) Access door shall be sized to permit removal of equipment, or 24"x24" if used for
service only.

2) Furnish doors to trades performing work in which they are to be installed.  Group valves,
devices and other equipment to permit use of minimum number of access doors.

3) Doors shall be lockable and suitable for painting to match adjacent finishes.

I. Minor deviations from the Drawings may be allowed to provide for better equipment accessibility.  The
General Contractor shall approve of any change prior to this Contractor making the change.

J. Properly locate anchors, chases, recesses and openings required for the proper installation of the work.
 Arrange with the proper contractors for the building of anchors, etc., and for the leaving of the required
chases, recesses and openings in sufficient time to be installed in the normal course of work.  Install
equipment and materials in accordance with manufacturer recommendations unless specifically indicated
otherwise, or where local codes or regulations take precedence.   This includes the performance of tests
the manufacturer recommends. It is intended that anything, whether labor or materials, which is usually
furnished as a part of any equipment specified and which is necessary for the best operation shall be
furnished as a part of the contract without additional cost, whether or not shown or described.

K. Anchor and secure all equipment to the building substrate and structure. Provide all supplemental steel,
anchors and attachments as required to properly support and anchor materials in this division.

L. Erect, install, and secure components in a structurally sound and appropriate manner.

M. Where necessary, temporarily brace, shore, or otherwise support members until final connections are
installed.

N. Leave all temporary bracing, shoring, or other structural supports in place as long as practical for safety
and to maintain proper alignment.

O. Handle materials in a manner to prevent scratching, abrading, distortion, chipping, breaking, or other
disfigurement.

P. Conduct work in a manner to avoid injury or damage to previously placed work.  Any work so impaired
or damaged shall be replaced at no expense to Owner.

Q. Fabricate and install materials true to line, plumb, and level.

R. Leave finished surfaces smooth and flat, free from wrinkles, warps,  scratches, dents, and other
imperfections.

S. Testing:  See individual Specification sections in Division 23 for testing of mechanical work.

T. Protection:  Cover and seal ends of pipe and ductwork during construction to prevent entry of foreign
material and moisture.  Protect insulation against dirt, water, chemical or mechanical damage before,
during and after installation.  Protect fixtures and equipment against damage during mechanical work.
 All air handling equipment shall be fitted with all specified filters prior to any startup or operation.
Provide additional sets of filters during construction as required to maintain cleanliness of system. Filter
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to be as scheduled or at a minimum high-quality, 30% min. efficient pleated filters.  The use of
"construction filters" is NOT authorized. Failure to provide required filters will cause the contractor to
provide, at their own cost, the services of an independent third party provider to clean and sterilize all
contaminated duct systems.

U. Scaffolding, Rigging and Hoisting: Provide all scaffolding, rigging, hoisting and services necessary for
erection and delivery into the premises of any equipment and apparatus furnished; remove same from
premises when no longer required.

V. Wherever possible, arrange for the movement and positioning of equipment so that enclosing partitions,
walls and roofs will not be delayed or need to be removed. Otherwise, advise General Contractor of
opening requirements to be maintained for the subsequent entry of equipment.

W. Materials and apparatus required for the work to be new, of first-class quality, and to be furnished,
delivered, installed, connected and finished in every detail.  Equipment shall be selected and arranged
such that it fits properly into the building space provided.  Where no specific kind or quality of material
is given, a first-class standard article shall be furnished.

X. Equipment start-up and adjustment of all HVAC equipment and water heaters shall be performed by
certified factory representatives of the respective equipment manufacturer.

Y. Furnish the services of an experienced superintendent, who will be constantly in charge of installation of
the work, together with all skilled tradesmen, fitters, helpers and labor required to unload, transfer, erect,
connect, adjust, start, operate and test each system.

3.3. HANGER AND SUPPORT INSTALLATION

A. Hangers Exposed to View:  Threaded rod and angle or channel supports. Coordinate with Engineer for
required painting of exposed supports.

3.4. THROUGH PENETRATIONS

A. References:

1) ASTM E 814:  Standard Test Methods for Fire Tests of Through-Penetration Firestops.

2) UL 1479 Standard for Fire Tests of Through-Penetration Firestops, including optional
air leakage test.

B. Non-Rated Walls

1) All penetrations through concrete or masonry walls shall be sleeved with a steel standard
weight pipe sleeve which shall be grouted in place.  Closures shall be provided between
the pipe and sleeve wherever an exterior wall or is penetrated.  Use Link-Seal modular
rubber seals as manufactured by Thunderline Corp., Wayne, Michigan.

C. Fire Resistance Rated Assemblies

1) Performance Requirements

a. Penetrations: Provide through-penetration firestop systems that are installed to resist
the spread of fire, passage of smoke and other hot gases according to requirements
indicated, to restore the original fire-resistance rating of assembly penetrated.
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1) Install complete through penetration firestop systems that have been tested and are listed
by recognized testing agencies per ASTM E 814 or UL 1479 fire tests in a configuration
that is representative of site conditions.

2) F-Rated Systems:  Install through-penetration firestop systems with F-ratings indicated,
as determined per ASTM E 814 or UL 1479, but not less than the fire resistance rating
of the assembly being penetrated.

3) T-Rated Systems: Install through-penetration firestop systems with T-ratings indicated,
as well as F-ratings, as determined per ASTM E 814 or UL 1479, where required by the
Building Code.

4) L-Rated Systems: Install through-penetration firestop systems with L-ratings as
determined by UL 1479 and as required by the owner, architect or Authority Having
Jurisdiction.

5) W-Rated Systems: Install through-penetration firestop systems meeting W-Rating Class
1 Requirements as determined by the UL Water Leakage Test for systems tested and
listed in accordance with UL 1479 and as required by the owner, architect or Authority
Having Jurisdiction.

6) For piping penetrations for plumbing and wet-pipe sprinkler systems, provide moisture-
resistant through-penetration firestop systems.

7) For penetrations involving insulated piping, provide through-penetration firestop
systems not requiring removal of insulation.

2) Schedules

a. Unless otherwise noted on the drawings.  Provide the fire stop systems or their
approved equal as listed below:

1) Metallic Pipe, Metallic Ductwork, Non-Metallic Pipe smaller than 2".

2) a. 3M Fire Barrier Sealant CP 25WB+:

3) b. Material Description: Intumescent latex/water based caulk

4) c. Formulation: No-sag, non-halogen formula. Fast drying. Paintable

5) d. Water Resistance: Provide water resistant seal

6) Non-Metallic Pipe 2"-4"

7) a. 3M Fire Barrier FS-195+ Wrap/Strip with 3M Fire Barrier RC-1 Restricting
Collar:

8) b. FS-195+ Material Description: One-part, organic/inorganic intumescent
elastomeric strip with foil on one side.

3) Installation of Through-Penetration Firestop Systems

a. General
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1) Install through-penetration firestop systems to comply with "Performance
Requirements" above and firestop systems manufacturer's written installation
instructions and published drawings for products and applications indicated.

2) Install forming/damming/backing materials and other accessories of types required to
support fill material during their application and in the position needed to produce cross-
sectional shapes and depths required to achieve fire ratings indicated. After installing fill
materials, remove combustible forming materials and other accessories not indicated as
permanent components of firestop system.

3) Install fill materials for firestop systems by proven techniques to produce the following
results:

4) Fill voids and cavities formed by openings, forming materials, accessories and
penetrating items as required to achieve the fire-resistance ratings indicated.

5) Apply materials so they contact and adhere to substrates formed by openings and
penetrating items.

b. For fill materials that will remain exposed after completing work, finish to produce
smooth, uniform surfaces that are flush with adjoining surfaces.

c. Watertight.  Meets UL Water Leakage Test - Class 1 requirements for systems
tested and listed in accordance with the criteria of ASTM E 814 (UL 1479) Standard
Test Method for Fire Tests of Through-Penetration Fire Stops.  W Rating - Class 1
requirements include a minimum water column exposure of 3 ft. for 72 hours prior
to the standard time / temperature curve for the fire test.

4) Field Quality Control

a. Proceed with enclosing through-penetration firestop systems with other construction
only after inspection and approval by Authority Having Jurisdiction.

b. Where deficiencies are found, repair or replace through-penetration firestop systems
so they comply with requirements.

3.5. CLEANING

A. Cleaning During Construction and Final Cleaning: Comply with General Requirements.

B. Clean exposed surfaces of piping, hangers, ducts and other exposed items of grease, dirt or other foreign
material.  Clean and polish plumbing fixtures, fittings, and exposed plated piping.  Leave clean and free
from paint, grease, dirt, etc.  Remove labels from exposed equipment.  Carefully and thoroughly clean all
items of equipment.  If finishes have been damaged, refinish to original condition using factory-provided
matching paint, and leave all equipment in proper working order and intended appearance.  At the
completion of the work, remove all rubbish, cleaning supplies and debris resulting from the operation and
leave spaces clean and ready to use.

C. Replace air filters in all equipment immediately prior to Owner's Date of Acceptance.  Clean ducts,
blowers and coils if units were operated without filters at any time during construction.  Provide one (1)
complete set of clean filters to Owner at project turnover.
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D. Flush all piping systems free of foreign substances before installing valves or making final connections.
 Notify the Owner/Architect seven (7) days in advance of final flushing so that Owner/Architect may
attend and verify the cleanliness of the pipe.

3.6. MECHANICAL SERVICE AND MAINTENANCE

A. Include four (4) complete service and maintenance calls plus emergency calls spaced at reasonable
intervals throughout one (1) year warranty period.  During each maintenance call, technicians shall:

1) Verify proper working order of safety devices on each piece of equipment.

2) Check lubrication of all moving parts and lubricate as necessary.

3) Adjust V-belt drives for proper belt tension.

4) Verify proper operating temperatures, pressures, flows, etc. for each major piece of
equipment.

END OF SECTION
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SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1  GENERAL

1.1. SECTION INCLUDES

A. Testing, adjustment, and balancing of air systems.

B. Commissioning activities.

1.2. RELATED REQUIREMENTS

A. Section 01 9113 - General Commissioning Requirements:  Commissioning requirements that apply to all
types of work.

B. Section 23 0800 - Commissioning of HVAC.

1.3. REFERENCE STANDARDS

A. AABC (NSTSB) - AABC National Standards for Total System Balance, 7th Edition; 2016.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC Systems; 2008.

C. NEBB (TAB) - Procedural Standards for Testing Adjusting and Balancing of Environmental Systems;
2015, Eighth Edition.

D. SMACNA (TAB) - HVAC Systems Testing, Adjusting and Balancing; 2002.

1.4. SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. TAB Plan:  Submit a written plan indicating the testing, adjusting, and balancing standard to be followed
and the specific approach for each system and component.

1) Submit to Architect.

2) Submit to the Commissioning Authority.

3) Include at least the following in the plan:

a. List of all air flow, water flow, sound level, system capacity and efficiency
measurements to be performed and a description of specific test procedures,
parameters, formulas to be used.

b. Copy of field checkout sheets and logs to be used, listing each piece of equipment to
be tested, adjusted and balanced with the data cells to be gathered for each.

c. Discussion of what notations and markings will be made on the duct and piping
drawings during the process.

d. Final test report forms to be used.

e. Procedures for formal deficiency reports, including scope, frequency and
distribution.
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C. Final Report:  Indicate deficiencies in systems that would prevent proper testing, adjusting, and balancing
of systems and equipment to achieve specified performance.

1) Submit to the the Commissioning Authority within two weeks after completion of
testing, adjusting, and balancing.

2) Revise TAB plan to reflect actual procedures and submit as part of final report.

3) Submit draft copies of report for review prior to final acceptance of Project.  Provide
final copies for Architect and for inclusion in operating and maintenance manuals.

4) Include actual instrument list, with manufacturer name, serial number, and date of
calibration.

5) Form of Test Reports:  Where the TAB standard being followed recommends a report
format use that; otherwise, follow ASHRAE Std 111.

6) Units of Measure:  Report data in both I-P (inch-pound) and SI (metric) units.

7) Include the following on the title page of each report:

a. Name of Testing, Adjusting, and Balancing Agency.

b. Address of Testing, Adjusting, and Balancing Agency.

c. Telephone number of Testing, Adjusting, and Balancing Agency.

d. Project name.

e. Project location.

f. Project Engineer.

g. Project Contractor.

h. Report date.

PART 2  PRODUCTS - NOT USED

PART 3  EXECUTION

3.1. GENERAL REQUIREMENTS

A. Perform total system balance in accordance with one of the following:

1) AABC (NSTSB), AABC National Standards for Total System Balance.

2) ASHRAE Std 111, Practices for Measurement, Testing, Adjusting and Balancing of
Building Heating, Ventilation, Air-Conditioning, and Refrigeration Systems.

3) SMACNA (TAB).

B. Begin work after completion of systems to be tested, adjusted, or balanced and complete work prior to
Substantial Completion of the project.
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C. Where HVAC systems and/or components interface with life safety systems, including fire and smoke
detection, alarm, and control, coordinate scheduling and testing and inspection procedures with the
authorities having jurisdiction.

D. TAB Agency Qualifications:

1) Company specializing in the testing, adjusting, and balancing of systems specified in
this section.

3.2. EXAMINATION

A. Verify that systems are complete and operable before commencing work.  Ensure the following
conditions:

1) Systems are started and operating in a safe and normal condition.

2) Final filters are clean and in place.  If required, install temporary media in addition to
final filters.

3) Fans are rotating correctly.

4) Air coil fins are cleaned and combed.

5) Proper strainer baskets are clean and in place.

6) Service and balance valves are open.

3.3. PREPARATION

3.4. ADJUSTMENT TOLERANCES

A. Air Handling Systems:  Adjust to within plus or minus 5 percent of design for supply systems and plus or
minus 10 percent of design for return and exhaust systems.

B. Air Outlets and Inlets:  Adjust total to within plus 10 percent and minus 5 percent of design to space.
 Adjust outlets and inlets in space to within plus or minus 10 percent of design.

C. Hydronic Systems:  Adjust to within plus or minus 10 percent of design.

3.5. RECORDING AND ADJUSTING

A. Ensure recorded data represents actual measured or observed conditions.

B. Permanently mark settings of valves, dampers, and other adjustment devices allowing settings to be
restored.  Set and lock memory stops.

C. After adjustment, take measurements to verify balance has not been disrupted or that such disruption has
been rectified.

D. Leave systems in proper working order, replacing belt guards, closing access doors, closing doors to
electrical switch boxes, and restoring thermostats to specified settings.
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3.6. AIR SYSTEM PROCEDURE

A. Adjust air handling and distribution systems to provide required or design supply, return, and exhaust air
quantities ​​.

B. Make air quantity measurements in ducts by Pitot tube traverse of entire cross sectional area of duct.

C. Measure air quantities at air inlets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from objectionable drafts and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments do not create
objectionable air motion or sound levels.  Effect volume control by duct internal devices such as dampers
and splitters.

F. Provide system schematic with required and actual air quantities recorded at each outlet or inlet.

G. Measure static air pressure conditions on air supply units, including filter and coil pressure drops, and
total pressure across the fan.  Make allowances for 50 percent loading of filters.

H. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for design conditions.

I. Measure temperature conditions across outside air, return air, and exhaust dampers to check leakage.

J. Where modulating dampers are provided, take measurements and balance at extreme conditions. Balance
variable volume systems at maximum air flow rate, full cooling, and at minimum air flow rate, full
heating.

3.7. COMMISSIONING

A. See Sections 01 9113 - General Commissioning Requirements and 23 0800 for additional requirements.

B. Perform prerequisites prior to starting commissioning activities.

C. Fill out Prefunctional Checklists for:

1) Air side systems.

2) Water side systems.

D. Furnish to the Commissioning Authority, upon request, any data gathered but not shown in the final TAB
report.

E. In the presence of the Commissioning Authority, verify that:

1) Final settings of all valves, splitters, dampers and other adjustment devices have been
permanently marked.

2) The air system is being controlled to the lowest possible static pressure while still
meeting design loads, less diversity; this shall include a review of TAB methods,
established control setpoints, and physical verification of at least one leg from fan to
diffuser having all balancing dampers wide open and that during full cooling of all
terminal units taking off downstream of the static pressure sensor, the terminal unit on
the critical leg has its damper 90 percent or more open.
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3) The water system is being controlled to the lowest possible pressure while still meeting
design loads, less diversity; this shall include a review of TAB methods, established
control setpoints, and physical verification of at least one leg from the pump to the coil
having all balancing valves wide open and that during full cooling the cooling coil valve
of that leg is 90 percent or more open.

3.8. SCOPE

A. Test, adjust, and balance the following:

1) Air Handling Units. ERV-2, ERV-3, ERV-4 and ERV-5

2) Heat pump - WTA-16

3.9. MINIMUM DATA TO BE REPORTED

A. Electric Motors:

1) Manufacturer.

2) HP/BHP.

3) Phase, voltage, amperage; nameplate, actual, no load.

4) RPM.

5) Service factor.

B. Cooling Coils:

1) Identification/number.

2) Location.

3) Air flow, design and actual.

4) Entering air DB temperature, design and actual.

5) Entering air WB temperature, design and actual.

6) Leaving air DB temperature, design and actual.

7) Leaving air WB temperature, design and actual.

8) Water flow, design and actual.

9) Water pressure drop, design and actual.

10) Entering water temperature, design and actual.

11) Leaving water temperature, design and actual.

12) Air pressure drop, design and actual.

C. Heating Coils:



9418.00 - DNR HCR Building Automation System Improvements

  23 0593  Testing, Adjusting, and Balancing for HVAC                                                                        6 

1) Identification/number.

2) Location.

3) Service.

4) Air flow, design and actual.

5) Water flow, design and actual.

6) Water pressure drop, design and actual.

7) Entering water temperature, design and actual.

8) Leaving water temperature, design and actual.

9) Entering air temperature, design and actual.

10) Leaving air temperature, design and actual.

11) Air pressure drop, design and actual.

END OF SECTION
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SECTION 23 0800 - COMMISSIONING OF HVAC

PART 1  GENERAL

1.1. SUMMARY

A. See Section 01 9113 - General Commissioning Requirements for overall objectives; comply with the
requirements of Section 01 9113.

B. This section covers the Contractor's responsibilities for commissioning; each subcontractor or installer
responsible for the installation of a particular system or equipment item to be commissioned is
responsible for the commissioning activities relating to that system or equipment item.

C. The Commissioning Authority (CA) directs and coordinates all commissioning activities and provides
Prefunctional Checklists and Functional Test Procedures for Contractor's use.

D. The ​following HVAC equipment is ​ to be commissioned, including commissioning activities for the
following specific items:

1) Control system.

2) Existing ERV-2, ERV-3, ERV-4 and ERV-5

3) Other equipment and systems explicitly identified elsewhere in Contract Documents as
requiring commissioning.

E. The Prefunctional Checklist and Functional Test requirements specified in this section are in addition to,
not a substitute for, inspection or testing specified in other sections.

1.2. RELATED REQUIREMENTS

A. Section 23 0593 - Testing, Adjusting, and Balancing for HVAC.

B. Section 23 0913 - Instrumentation and Control Devices for HVAC.

C. Section 23 0923 - Direct-Digital Control System for HVAC.

1.3. REFERENCE STANDARDS

A. ASHRAE Guideline 1.1 - The HVAC Commissioning Process; 2012.

1.4. SUBMITTALS

A. Updated Submittals:  Keep the Commissioning Authority informed of all changes to control system
documentation made during programming and setup; revise and resubmit when substantial changes are
made.

B. Draft Prefunctional Checklists and Functional Test Procedures for Control System:  Detailed written plan
indicating the procedures to be followed to test, checkout and adjust the control system prior to full
system Functional Testing; include at least the following for each type of equipment controlled:

1) System name.

2) List of devices.
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3) Step-by-step procedures for testing each controller after installation, including:

a. Process of verifying proper hardware and wiring installation.

b. Process of downloading programs to local controllers and verifying that they are
addressed correctly.

c. Process of performing operational checks of each controlled component.

d. Plan and process for calibrating valve and damper actuators and all sensors.

e. Description of the expected field adjustments for transmitters, controllers and
control actuators should control responses fall outside of expected values.

4) Copy of proposed log and field checkout sheets to be used to document the process;
include space for initial and final read values during calibration of each point and space
to specifically indicate when a sensor or controller has “passed” and is operating within
the contract parameters.

5) Description of the instrumentation required for testing.

6) Indicate what tests on what systems should be completed prior to TAB using the control
system for TAB work.  Coordinate with the Commissioning Authority and TAB
contractor for this determination.

C. Startup Reports, Prefunctional Checklists, and Trend Logs:  Submit for approval of Commissioning
Authority.

D. HVAC Control System O&M Manual Requirements.  In addition to documentation specified elsewhere,
compile and organize at minimum the following data on the control system:

1) Specific step-by-step instructions on how to perform and apply all functions, features,
modes, etc. mentioned in the controls training sections of this specification and other
features of this system.  Provide an index and clear table of contents.  Include the
detailed technical manual for programming and customizing control loops and
algorithms.

2) Full as-built set of control drawings.

3) Full as-built sequence of operations for each piece of equipment.

4) Full points list; in addition to the information on the original points list submittal,
include a listing of all rooms with the following information for each room:

a. Floor.

b. Room number.

c. Room name.

d. Air handler unit ID.

e. Reference drawing number.

f. Air terminal unit tag ID.
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g. Heating and/or cooling valve tag ID.

h. Minimum air flow rate.

i. Maximum air flow rate.

5) Full print out of all schedules and set points after testing and acceptance of the system.

6) Full as-built print out of software program.

7) Electronic copy on disk of the entire program for this facility.

8) Marking of all system sensors and thermostats on the as-built floor plan and HVAC
drawings with their control system designations.

9) Maintenance instructions, including sensor calibration requirements and methods by
sensor type, etc.

10) Control equipment component submittals, parts lists, etc.

11) Warranty requirements.

12) Copies of all checkout tests and calibrations performed by the Contractor (not
commissioning tests).

13) Organize and subdivide the manual with permanently labeled tabs for each of the
following data in the given order:

a. Sequences of operation.

b. Control drawings.

c. Points lists.

d. Controller and/or module data.

e. Thermostats and timers.

f. Sensors and DP switches.

g. Valves and valve actuators.

h. Dampers and damper actuators.

i. Program setups (software program printouts).

E. Project Record Documents:  See Section 01 7800 for additional requirements.

1) Submit updated version of control system documentation, for inclusion with operation
and maintenance data.

2) Show actual locations of all static and differential pressure sensors (air, water and
building pressure) and air-flow stations on project record drawings.

F. Draft Training Plan:  In addition to requirements specified in Section 01 7900, include:
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1) Follow the recommendations of ASHRAE Guideline 1.1.

2) Control system manufacturer's recommended training.

3) Demonstration and instruction on function and overrides of any local packaged controls
not controlled by the HVAC control system.

G. Training Manuals:  See Section 01 7900 for additional requirements.

1) Provide three extra copies of the controls training manuals in a separate manual from the
O&M manuals.

PART 2  PRODUCTS

2.1. TEST EQUIPMENT

A. Provide all standard testing equipment required to perform startup and initial checkout and required
functional performance testing; unless otherwise noted such testing equipment will NOT become the
property of Owner.

B. Equipment-Specific Tools:  Where special testing equipment, tools and instruments are specific to a
piece of equipment, are only available from the vendor, and are required in order to accomplish startup or
Functional Testing, provide such equipment, tools, and instruments as part of the work at no extra cost to
Owner; such equipment, tools, and instruments are to become the property of Owner.

PART 3  EXECUTION

3.1. PREPARATION

A. Cooperate with the Commissioning Authority in development of the Prefunctional Checklists and
Functional Test Procedures.

B. Furnish additional information requested by the Commissioning Authority.

C. Prepare a preliminary schedule for HVAC pipe and duct system testing, flushing and cleaning, equipment
start-up and testing, adjusting, and balancing start and completion for use by the Commissioning
Authority; update the schedule as appropriate.

D. Notify the Commissioning Authority when pipe and duct system testing, flushing, cleaning, startup of
each piece of equipment and testing, adjusting, and balancing will occur; when commissioning activities
not yet performed or not yet scheduled will delay construction notify ahead of time and be proactive in
seeing that the Commissioning Authority has the scheduling information needed to efficiently execute
the commissioning process.

E. Put all HVAC equipment and systems into operation and continue operation during each working day of
testing, adjusting, and balancing and commissioning, as required.

F. Provide test holes in ducts and plenums where directed to allow air measurements and air balancing;
close with an approved plug.

G. Provide temperature and pressure taps in accordance with Contract Documents.
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3.2. INSPECTING AND TESTING - GENERAL

A. Submit startup plans, startup reports, and Prefunctional Checklists for each item of equipment or other
assembly to be commissioned.

B. Perform the Functional Tests directed by the Commissioning Authority for each item of equipment or
other assembly to be commissioned.

C. Provide two-way radios for use during the testing.

D. Valve/Damper Stroke Setup and Check:

1) For all valve/damper actuator positions checked, verify the actual position against the
control system readout.

2) Set pump/fan to normal operating mode.

3) Command valve/damper closed; visually verify that valve/damper is closed and adjust
output zero signal as required.

4) Command valve/damper open; verify position is full open and adjust output signal as
required.

5) Command valve/damper to a few intermediate positions.  

6) If actual valve/damper position does not reasonably correspond, replace actuator or add
pilot positioner (for pneumatics).

7) Closure for Heating Coil Valves - Normally Open:

a. Set heating setpoint 20 degrees F above room temperature.

b. Observe valve open.

c. Remove control air or power from the valve and verify that the valve stem and
actuator position do not change.

d. Restore to normal.

e. Set heating setpoint to 20 degrees F below room temperature.

f. Observe the valve close.

g. Restore to normal.

8) Closure for Cooling Coil Valves - Normally Closed:

a. Set cooling setpoint 20 degrees F above room temperature.

b. Observe the valve close.

c. Remove control air or power from the valve and verify that the valve stem and
actuator position do not change.

d. Restore to normal.
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e. Set cooling setpoint to 20 degrees F below room temperature.

f. Observe valve open.

g. Restore to normal.

E. Coil Valve Leak Check:

1) Method 1 - Water Temperature With 2-Way Valve:

a. Calibrate water temperature sensors on each side of coil to be within 0.2 degree F
 of each other.

b. Turn off air handler fans, close outside air dampers. Keep pump running.  Make sure
appropriate coil dampers are open.

c. Normally closed valves will close.

d. Override normally open valves to the closed position.

e. After 10 minutes observe water delta T across coil.  If it is greater than 2 degrees F
(, leakage is probably occurring.

f. Reset valve stroke to close tighter.

g. Repeat test until compliance is achieved.

2) Method 2 - Air Temperature With 2 or 3-Way Valve:  Water leak-by less than 10
percent will likely not be detected with this method.

a. Calibrate air temperature sensors on each side of coil to be within 0.2 degree F  of
each other.

b. Air handler fans should be on.

c. Change mixed or discharge air setpoint, override values or bleed or squeeze bulb
pneumatic controller to cause the valve to close.

d. After 5 minutes observe air delta T across coil.  If it is greater than one degree F (,
leakage is probably occurring.

e. Reset valve stroke to close tighter.

f. Repeat test until compliance is achieved.

F. Isolation Valve or System Valve Leak Check:  For valves not by coils.

1) With full pressure in the system, command valve closed.

2) Use an ultra-sonic flow meter to detect flow or leakage.

G. Deficiencies:  Correct deficiencies and re-inspect or re-test, as applicable, at no extra cost to Owner.

3.3. TAB COORDINATION

A. TAB:  Testing, adjusting, and balancing of HVAC.
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B. Coordinate commissioning schedule with TAB schedule.

C. Review the TAB plan to determine the capabilities of the control system toward completing TAB.

D. Provide all necessary unique instruments and instruct the TAB technicians in their use; such as handheld
control system interface for setting terminal unit boxes, etc.

E. Have all required Prefunctional Checklists, calibrations, startup and component Functional Tests of the
system completed and approved by the Commissioning Authority prior to starting TAB.

F. Provide a qualified control system technician to operate the controls to assist the TAB technicians or
provide sufficient training for the TAB technicians to operate the system without assistance.

3.4. CONTROL SYSTEM FUNCTIONAL TESTING

A. Prefunctional Checklists for control system components will require a signed and dated certification that
all system programming is complete as required to accomplish the requirements of Contract Documents
and the detailed Sequences of Operation documentation submittal.

B. Do not start Functional Testing until all controlled components have themselves been successfully
Functionally Tested in accordance with Contract Documents.

C. Using a skilled technician who is familiar with this building, execute the Functional Testing of the
control system as required by the Commissioning Authority.

D. Functional Testing of the control system constitutes demonstration and trend logging of control points
monitored by the control system.

1) The scope of trend logging is partially specified; trend log up to 50 percent more points
than specified at no extra cost to Owner.

2) Perform all trend logging specified in Prefunctional Checklists and Functional Test
procedures.

E. Functionally Test integral or stand-alone controls in conjunction with the Functional Tests of the
equipment they are attached to, including any interlocks with other equipment or systems; further testing
during control system Functional Test is not required unless specifically indicated below.

F. Demonstrate the following to the Commissioning Authority during testing of controlled equipment;
coordinate with commissioning of equipment.

1) Setpoint changing features and functions.

2) Sensor calibrations.

G. Demonstrate to the Commissioning Authority:

1) That all specified functions and features are set up, debugged and fully operable.

2) That scheduling features are fully functional and setup, including holidays.

3) That all graphic screens and value readouts are completed.

4) Correct date and time setting in central computer.
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5) That field panels read the same time as the central computer; sample 10 percent of field
panels; if any of those fail, sample another 10 percent; if any of those fail test all
remaining units at no extra cost to Owner.

6) Functionality of field panels using local operator keypads and local ports (plug-ins)
using portable computer/keypad; demonstrate 100 percent of panels and 10 percent of
ports; if any ports fail, sample another 10 percent; if any of those fail, test all remaining
units at no extra cost to Owner.

7) Power failure and battery backup and power-up restart functions.

8) Global commands features.

9) Security and access codes.

10) Occupant over-rides (manual, telephone, key, keypad, etc.).

11) O&M schedules and alarms.

12) Occupancy sensors and controls.

13) All control strategies and sequences not tested during controlled equipment testing.

14) Trend logging and graphing features that are specified.

15) Other integrated tests specified in Contract Documents

16) That control system features that are included but not specified to be setup are actually
installed.

H. If the control system, integral control components, or related equipment do not respond to changing
conditions and parameters appropriately as expected, as specified and according to acceptable operating
practice, under any of the conditions, sequences, or modes tested, correct all systems, equipment,
components, and software required at no additional cost to Owner.

3.5. OPERATION AND MAINTENANCE MANUALS

A. See Section 01 7800 for additional requirements.

B. Add design intent documentation furnished by Architect to manuals prior to submission to Owner.

C. Submit manuals related to items that were commissioned to Commissioning Authority for review; make
changes recommended by Commissioning Authority.

D. Commissioning Authority will add commissioning records to manuals after submission to Owner.

3.6. DEMONSTRATION AND TRAINING

A. See Section 01 7900 for additional requirements.

B. Demonstrate operation and maintenance of HVAC system to Owner' personnel; if during any
demonstration, the system fails to perform in accordance with the information included in the O&M
manual, stop demonstration, repair or adjust, and repeat demonstration.  Demonstrations may be
combined with training sessions if appropriate.
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C. These demonstrations are in addition to, and not a substitute for, Prefunctional Checklists and
demonstrations to the Commissioning Authority during Functional Testing.

D. Provide classroom and hands-on training of Owner's designated personnel on operation and maintenance
of the HVAC system, control system, and all equipment items indicated to be commissioned.  Provide
the following minimum durations of training:

1) HVAC Control System:  ​8​ hours.

E. HVAC Control System Training:  Perform training in at least three phases:

1) Phase 1 - Basic Control System:  Provide minimum of ​4​ hours of actual training on the
control system itself.  Upon completion of training, each attendee, using appropriate
documentation, should be able to perform elementary operations and describe general
hardware architecture and functionality of the system.

a. This training may be held on-site or at the manufacturer's facility.  

b. If held off-site, the training may occur prior to final completion of the system
installation.

c. For off-site training, Contractor shall pay expenses of up to two attendees.

2) Phase 2 - Integrating with HVAC Systems:  Provide minimum of ​4​ hours of on-site,
hands-on training after completion of Functional Testing.  Include instruction on:

a. The specific hardware configuration of installed systems in this facility and specific
instruction for operating the installed system, including interfaces with other
systems, if any.

b. Security levels, alarms, system start-up, shut-down, power outage and restart
routines, changing setpoints and alarms and other typical changed parameters,
overrides, freeze protection, manual operation of equipment, optional control
strategies that can be considered, energy savings strategies and set points that if
changed will adversely affect energy consumption, energy accounting, procedures
for obtaining vendor assistance, etc.

c. Trend logging and monitoring features (values, change of state, totalization, etc.),
including setting up, executing, downloading, viewing both tabular and graphically
and printing trends; provide practice in setting up trend logging and monitoring
during training session.

d. Every display screen, allowing time for questions.

e. Use of remote access to the system via phone lines or networks.

f. Point database entry and modifications.

3) Phase 3 - Post-Occupancy:  ​Six months ​ after occupancy conduct minimum of ​4​ hours of
training.  Tailor training session to questions and topics solicited beforehand from
​Owner ​.  Also be prepared to address topics brought up and answer questions concerning
operation of  the system.

F. Provide the services of manufacturer representatives to assist instructors where necessary.
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G. Provide the services of the HVAC controls instructor at other training sessions, when requested, to
discuss the interaction of the controls system as it relates to the equipment being discussed.

END OF SECTION
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SECTION 23 0913 - INSTRUMENTATION AND CONTROL DEVICES FOR HVAC

PART 1  GENERAL

1.1. SECTION INCLUDES

A. Control panels.

B. Damper Operators:

1) Electric operators.

C. Input/Output Sensors:

1) Temperature sensors.

2) Humidity sensors.

3) Static pressure (air pressure) sensors.

4) Equipment operation (current) sensors.

5) Damper position indicators.

6) Carbon dioxide sensors.

D. Thermostats:

1) Electric room thermostats.

E. Damper operators.

1.2. RELATED REQUIREMENTS

A. Section 23 0923 - Direct-Digital Control System for HVAC.

1.3. REFERENCE STANDARDS

A. ASHRAE Std 135 - BACnet - A Data Communication Protocol for Building Automation and Control
Networks; 2012.

B. IEEE 802.11 - IEEE Standard for Information Technology--Telecommunications and Information
Exchange Between Systems Local and Metropolitan Area Networks--Specific Requirements - Part 11:
 Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications; 2016.

C. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); 2020.

D. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum); National Electrical
Manufacturers Association; 2014.

1.4. SUBMITTALS

A. Product Data:  Provide description and engineering data for each control system component.  Include
sizing as requested.  Provide data for each system component and software module.
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B. Shop Drawings:  Indicate complete operating data, system drawings, wiring diagrams, and written
detailed operational description of sequences.  Submit schedule of valves indicating size, flow, and
pressure drop for each valve.  For automatic dampers indicate arrangement, velocities, and static pressure
drops for each system.

PART 2  PRODUCTS

2.1. EQUIPMENT - GENERAL

A. Products Requiring Electrical Connection:  Listed and classified by Underwriters Laboratories Inc., as
suitable for the purpose specified and indicated.

2.2. CONTROL PANELS

A. Unitized cabinet type for each system under automatic control with relays and controls mounted in
cabinet and temperature indicators, pressure gauges, pilot lights, push buttons and switches flush on
cabinet panel face.

B. NEMA 250, general purpose utility enclosures with enameled finished face panel.

C. Provide common keying for all panels.

2.3. DAMPER OPERATORS

A. General:  Provide smooth proportional control with sufficient power for air velocities 20 percent greater
than maximum design velocity and to provide tight seal against maximum system pressures.  Provide
spring return for two position control and for fail safe operation.

1) Provide sufficient number of operators to achieve unrestricted movement throughout
damper range.

B. Electric Operators:

1) Spring return, adjustable stroke motor having oil immersed gear train, with auxiliary end
switch.

2.4. INPUT/OUTPUT SENSORS

A. Temperature Sensors:

1) Use thermistor or RTD type temperature sensing elements with characteristics resistant
to moisture, vibration, and other conditions consistent with the application without
affecting accuracy and life expectancy.

2) Construct RTD of nickel or platinum with base resistance of 1000 ohms at 70 degrees F.

3) 100 ohm platinum RTD is acceptable if used with project DDC controllers.

4) Temperature Sensing Device:  Compatible with project DDC controllers.

5) Performance Characteristics:

a. RTD:

1) Room Sensor Accuracy:  Plus/minus 0.50 degrees F minimum.
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2) Duct Averaging Accuracy:  Plus/minus 0.50 degrees F minimum.

3) Chilled Water Accuracy:  Plus/minus 0.50 degrees F minimum.

4) All Other Accuracy:  Plus/minus 0.75 degrees F minimum.

5) Range:  Minus 40 degrees F through 220 degrees F minimum.

b. Thermistor:

1) Accuracy (All):  Plus/minus 0.36 degrees F minimum.

2) Range:  Minus 25 degrees F through 122 degrees F minimum.

3) Heat Dissipation Constant:  2.7 mW per degree C.

c. Temperature Transmitter:

1) Accuracy:  0.10 degree F minimum or plus/minus 0.20 percent of span.

2) Output:  4 to 20 mA.

d. Sensing Range:

1) Provide limited range sensors if required to sense the range expected for a respective
point.

2) Use RTD type sensors for extended ranges beyond minus 30 to 230 degrees F.

3) Use temperature transmitters in conjunction with RTD's when RTD's are incompatible
with DDC controller direct temperature input.

e. Wire Resistance:

1) Use appropriate wire size to limit temperature offset due to wire resistance to 1.0 degree
F or use temperature transmitter when offset is greater than 1.0 degree F due to wire
resistance.

2) Compensate for wire resistance in software input definition when feature is available in
the DDC controller.

f. Immersion Temperature Sensors:  A sensor encased in a corrosion-resistant probe
with an indoor junction box service entry body.

g. Room Temperature Sensors with Integral Digital Display:

1) Construct for surface or wall box.

2) Provide a four button keypad with the following capabilities:

(a) Indication of space and outdoor temperatures.

(b) Setpoint adjustment to accommodate room setpoint, DDC Input/Output Points List,
and Sequence of Operation.

(c) Display and control fan operation status.
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(d) Manual occupancy override and indication of occupancy status.

(e) Controller mode status.

(f) Password enabled setpoint and override modes.

B. Carbon Dioxide Sensors, Duct and Wall:

1) General:  Provide nondispersive infrared (NDIR), diffusion sampling CO2 sensors with
integral transducers and linear output.

2) Air Temperature:  Range of 32 to 122 degrees F.

3) Relative Humidity:  Range of 0 to 95 percent (noncondensing).

4) Calibration Characteristics:

a. Automatically compensating algorithm for sensor drift due to sensor degradation.

b. Maximum Drift:  2 percent.

c. User calibratable with a minimum calibration interval of 5 years.

5) Construction:

a. Sensor Chamber:  Noncorrosive material for neutral effect on carbon dioxide
sample.

b. Provide duct mounted sensors with duct probe designed to protect sensing element
from dust accumulation and mechanical damage.

c. Housing:  High impact plastic.

PART 3  EXECUTION

3.1. EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that systems are ready to receive work.

C. Beginning of installation means installer accepts existing conditions.

D. Sequence work to ensure installation of components is complementary to installation of similar
components in other systems.

E. Coordinate installation of system components with installation of mechanical systems equipment such as
air handling units and air terminal units.

F. Ensure installation of components is complementary to installation of similar components.

3.2. INSTALLATION

A. Install in accordance with manufacturer's instructions.

END OF SECTION
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SECTION 23 0923 - DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC

PART 1  GENERAL

1.1. SECTION INCLUDES

A. System description.

B. Controllers.

C. Power supplies and line filtering.

D. System software.

E. Controller software.

F. HVAC control programs.

1.2. RELATED REQUIREMENTS

A. Section 23 0913 - Instrumentation and Control Devices for HVAC.

1.3. REFERENCE STANDARDS

A. ASHRAE Std 135 - BACnet - A Data Communication Protocol for Building Automation and Control
Networks; 2012.

B. MIL-STD-810 - Environmental Engineering Considerations and Laboratory Tests; Revision G, 2014.

C. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having Jurisdiction,
Including All Applicable Amendments and Supplements.

1.4. ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the work of this
section; require attendance by all affected installers.

1.5. SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.

B. Product Data:  Provide data for each system component and software module.

C. Shop Drawings:

1) Indicate trunk cable schematic showing programmable control unit locations, and trunk
data conductors.

2) List connected data points, including connected control unit and input device.

3) Indicate system graphics indicating monitored systems, data (connected and calculated)
point addresses, and operator notations. Provide demonstration digital media containing
graphics.

4) Show system configuration with peripheral devices, batteries, power supplies, diagrams,
modems, and interconnections.
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5) Indicate description and sequence of operation of operating, user, and application
software.

D. Manufacturer's Instructions:  Indicate manufacturer's installation instructions for all manufactured
components.

E. Project Record Documents:  Record actual locations of control components, including control units,
thermostats, and sensors.

1) Revise shop drawings to reflect actual installation and operating sequences.

2) Include submittals data in final "Record Documents" form.

F. Operation and Maintenance Data:

1) Include interconnection wiring diagrams complete field installed systems with identified
and numbered, system components and devices.

2) Include keyboard illustrations and step-by-step procedures indexed for each operator
function.

3) Include inspection period, cleaning methods, cleaning materials recommended, and
calibration tolerances.

G. Warranty:  Submit manufacturer's warranty and ensure forms have been filled out in Owner s name and
registered with manufacturer.

H. Maintenance Materials:

1) See Section 01 6000 - Product Requirements, for additional provisions.

1.6. QUALITY ASSURANCE

A. Perform work in accordance with NFPA 70.

1.7. WARRANTY

A. See Section 01 7800 - Closeout Submittals for additional warranty requirements.

B. Provide five year manufacturer's warranty for field programmable micro-processor based units.

1.8. PROTECTION OF SOFTWARE RIGHTS

A. Prior to delivery of software, the Owner and the party providing the software will enter into a software
license agreement with provisions for the following:

1) Limiting use of software to equipment provided under these specifications.

2) Limiting copying.

3) Preserving confidentiality.

4) Prohibiting transfer to a third party.
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PART 2  PRODUCTS

2.1. SYSTEM DESCRIPTION

A. Automatic temperature control field monitoring and control system using field programmable micro-
processor based units.

B. Base system on distributed system of fully intelligent, stand-alone controllers, operating in a multi-
tasking, multi-user environment on token passing network, with central and remote hardware, software,
and interconnecting wire and conduit.

C. Include computer software and hardware, operator input/output devices, control units, local area
networks (LAN), sensors, control devices, actuators.

D. Controls for variable air volume terminals, radiation, reheat coils, unit heaters, fan coils, and the like
when directly connected to the control units.  Individual terminal unit control is specified in Section 23
0913.

E. Provide control systems consisting of thermostats, control valves, dampers and operators, indicating
devices, interface equipment and other apparatus and accessories required to operate mechanical systems,
and to perform functions specified.

F. Include installation and calibration, supervision, adjustments, and fine tuning necessary for complete and
fully operational system.

2.2. CONTROLLERS

A. Building Controllers:

1) General:

a. Manage global strategies by one or more, independent, standalone, microprocessor
based controllers.

b. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

c. Share data between networked controllers.

d. Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and
allowing for central monitoring and alarms.

e. Utilize real-time clock for scheduling.

f. Continuously check processor status and memory circuits for abnormal operation.

g. Controller to assume predetermined failure mode and generate alarm notification
upon detection of abnormal operation.

h. Communication with other network devices to be based on assigned protocol.

2) Communication:
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a. Controller to reside on a BACnet network using ISO 8802-3 (ETHERNET) Data
Link/Physical layer protocol.

b. Perform routing when connected to a network of custom application and application
specific controllers.

c. Provide service communication port for connection to a portable operator's terminal
or hand held device with compatible protocol.

3) Anticipated Environmental Ambient Conditions:

a. Outdoors and/or in Wet Ambient Conditions:

1) Mount within waterproof enclosures.

2) Rated for operation at 40 to 150 degrees F.

b. Conditioned Space:

1) Mount within dustproof enclosures.

2) Rated for operation at 32 to 120 degrees F.

4) Local Keypad and Display for each Controller:

a. Use for interrogating and editing data.

b. System security password prevents unauthorized use.

5) Provisions for Serviceability:

a. Diagnostic LEDs for power, communication, and processor.

b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.

6) Memory:  In the event of a power loss, maintain all BIOS and programming information
for a minimum of 72 hours.

7) Power and Noise Immunity:

a. Maintain operation at 90 to 110 percent of nominal voltage rating.

b. Perform orderly shutdown below 80 percent of nominal voltage.

c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up
to 5 W. at 3 feet.

B. Custom Application Controller:

1) General:

a. Provide sufficient memory to support controller's operating system, database, and
programming requirements.

b. Share data between networked, microprocessor based controllers.
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c. Controller operating system manages input and output communication signals
allowing distributed controllers to share real and virtual object information and
allowing for central monitoring and alarms.

d. Utilize real-time clock for scheduling.

e. Continuously check processor status and memory circuits for abnormal operation.

f. Controller to assume predetermined failure mode and generate alarm notification
upon detection of abnormal operation.

g. Communication with other network devices to be based on assigned protocol.

2) Communication:

a. Controller to reside on a BACnet network using MS/TP Data Link/Physical layer
protocol.

b. Provide service communication port for connection to a portable operator's terminal
or hand held device with compatible protocol.

3) Anticipated Environmental Ambient Conditions:

a. Outdoors and/or in Wet Ambient Conditions:

1) Mount within waterproof enclosures.

2) Rated for operation at 40 to 150 degrees F.

b. Conditioned Space:

1) Mount within dustproof enclosures.

2) Rated for operation at 32 to 120 degrees F.

4) Provisions for Serviceability:

a. Diagnostic LED's for power, communication, and processor.

b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.

5) Memory:  In the event of a power loss, maintain all BIOS and programming information
for a minimum of 72 hours.

6) Power and Noise Immunity:

a. Maintain operation at 90 to 110 percent of nominal voltage rating.

b. Perform orderly shutdown below 80 percent of nominal voltage.

c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up
to 5 W. at 3 feet.

C. Application Specific Controllers:
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1) General:

a. Not fully user programmable, microprocessor based controllers dedicated to control
specific equipment.

b. Customized for operation within the confines of equipment served.

c. Communication with other network devices to be based on assigned protocol.

2) Communication:

a. Controller to reside on a BACnet network using MS/TP Data Link/Physical layer
protocol.

b. Provide service communication port for connection to a portable operator's terminal
or hand held device with compatible protocol.

3) Anticipated Environmental Ambient Conditions:

a. Outdoors and/or in Wet Ambient Conditions:

1) Mount within waterproof enclosures.

2) Rated for operation at 40 to 150 degrees F.

b. Conditioned Space:

1) Mount within dustproof enclosures.

2) Rated for operation at 32 to 120 degrees F.

4) Provisions for Serviceability:

a. Diagnostic LEDs for power, communication, and processor.

b. Make all wiring connections to field removable, modular terminal strips, or to a
termination card connected by a ribbon cable.

5) Memory:  In the event of a power loss, maintain all BIOS and programming information
for a minimum of 72 hours.

6) Power and Noise Immunity:

a. Maintain operation at 90 to 110 percent of nominal voltage rating.

b. Perform orderly shutdown below 80 percent of nominal voltage.

c. Operation protected against electrical noise of 5 to 120 Hz and from keyed radios up
to 5 W at 3 feet.

D. Input/Output Interface:

1) Hardwired inputs and outputs tie into the DDC system through building, custom
application, or application specific controllers.

2) All Input/Output Points:
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a. Protect controller from damage resulting from any point short-circuiting or
grounding and from voltage up to 24 volts of any duration.

b. Provide universal type for building and custom application controllers where input
or output is software designated as either binary or analog type with appropriate
properties.

3) Binary Inputs:

a. Allow monitoring of On/Off signals from remote devices.

b. Provide wetting current of 12 mA minimum, compatible with commonly available
control devices and protected against the effects of contact bounce and noise.

c. Sense dry contact closure with power provided only by the controller.

4) Pulse Accumulation Input Objects:  Comply with all requirements of binary input
objects and accept up to 10 pulses per second.

5) Analog Inputs:

a. Allow for monitoring of low voltage 0 to 10 VDC, 4 to 20 mA current, or resistance
signals (thermistor, RTD).

b. Compatible with and field configurable to commonly available sensing devices.

6) Binary Outputs:

a. Used for On/Off operation or a pulsed low-voltage signal for pulse width
modulation control.

b. Outputs provided with three position (On/Off/Auto) override switches.

c. Status lights for building and custom application controllers to be selectable for
normally open or normally closed operation.

7) Analog Outputs:

a. Monitoring signal provides a 0 to 10 VDC or a 4 to 20 mA output signal for end
device control.

b. Provide status lights and two position (AUTO/MANUAL) switch for building and
custom application controllers with manually adjustable potentiometer for manual
override on building and custom application controllers.

c. Drift to not exceed 0.4 percent of range per year.

8) Tri State Outputs:

a. Coordinate two binary outputs to control three point, floating type, electronic
actuators without feedback.

b. Limit the use of three point, floating devices to the following zone and terminal unit
control applications:
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c. Control algorithms run the zone actuator to one end of its stroke once every 24
hours for verification of operator tracking.

9) System Object Capacity:

a. System size to be expandable to twice the number of input output objects required
by providing additional controllers, including associated devices and wiring.

b. Hardware additions or software revisions for the installed operator interfaces are not
to be required for future, system expansions.

2.3. POWER SUPPLIES AND LINE FILTERING

A. Power Supplies:

1) Provide UL listed control transformers with Class 2 current limiting type or over-current
protection in both primary and secondary circuits for Class 2 service as required by the
NEC.

2) Limit connected loads to 80 percent of rated capacity.

3) Match DC power supply to current output and voltage requirements.

4) Unit to be full wave rectifier type with output ripple of 5.0 mV maximum peak to peak.

5) Regulation to be 1 percent combined line and load with 100 microsecond response time
for 50 percent load changes.

6) Provide over-voltage and over-current protection to withstand a 150 percent current
overload for 3 seconds minimum without trip-out or failure.

7) Operational Ambient Conditions:  32 to 120 degrees F.

8) EM/RF meets FCC Class B and VDE 0871 for Class B and MIL-STD-810 for shock and
vibration.

9) Line voltage units UL recognized and CSA approved.

B. Power Line Filtering:

1) Provide external or internal transient voltage and surge suppression component for all
workstations and controllers.

2) Minimum surge protection attributes:

a. Dielectric strength of 1000 volts minimum.

b. Response time of 10 nanoseconds or less.

c. Transverse mode noise attenuation of 65 dB or greater.

d. Common mode noise attenuation of 150 dB or greater at 40 to 100 Hz.
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2.4. LOCAL AREA NETWORK (LAN)

A. Provide communication between control units over local area network (LAN).

B. LAN Capacity:  Not less than 60 stations or nodes.

C. Break in Communication Path:  Alarm and automatically initiate LAN reconfiguration.

D. LAN Data Speed:  Minimum 19.2 Kb.

E. Communication Techniques:  Allow interface into network by multiple operation stations and by auto-
answer/auto-dial modems.  Support communication over telephone lines utilizing modems.

F. Transmission Median:  Fiber optic or single pair of solid 24 gauge twisted, shielded copper cable.

G. Network Support:  Time for global point to be received by any station, shall be less than 3 seconds.
 Provide automatic reconfiguration if any station is added or lost.  If transmission cable is cut,
reconfigure two sections with no disruption to system's operation, without operator intervention.

2.5. SYSTEM SOFTWARE

A. Operating System:

1) Concurrent, multi-tasking capability.

a. Common Software Applications Supported:  Microsoft Excel.

2) System Graphics:

a. Allow up to 10 graphic screens, simultaneously displayed for comparison and
monitoring of system status.

b. Animation displayed by shifting image files based on object status.

c. Provide method for operator with password to perform the following:

1) Move between, change size, and change location of graphic displays.

2) Modify on-line.

3) Add, delete, or change dynamic objects consisting of:

(a) Analog and binary values.

(b) Dynamic text.

(c) Static text.

(d) Animation files.

3) Custom Graphics Generation Package:

a. Create, modify, and save graphic files and visio format graphics in PCX formats.

b. HTML graphics to support web browser compatible formats.
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c. Capture or convert graphics from AutoCAD.

4) Standard HVAC Graphics Library:

a. HVAC Equipment:

1) Air Handlers.

2) Fan Coil Units.

b. Ancillary Equipment:

1) Fans.

2) Pumps.

3) Coils.

4) Valves.

5) Piping.

6) Dampers.

B. Workstation System Applications:

1) Automatic System Database Save and Restore Functions:

a. Current database copy of each Building Controller is automatically stored on hard
disk.

b. Automatic update occurs upon change in any system panel.

c. In the event of database loss in any system panel, the first workstation to detect the
loss automatically restores the database for that panel unless disabled by the
operator.

2) Manual System Database Save and Restore Functions by Operator with Password
Clearance:

a. Save database from any system panel.

b. Clear a panel database.

c. Initiate a download of a specified database to any system panel.

3) Software provided allows system configuration and future changes or additions by
operators under proper password protection.

4) On-line Help:

a. Context-sensitive system assists operator in operation and editing.

b. Available for all applications.

c. Relevant screen data provided for particular screen display.
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d. Additional help available via hypertext.

5) Security:

a. Operator log-on requires user name and password to view, edit, add, or delete data.

b. System security selectable for each operator.

c. System supervisor sets passwords and security levels for all other operators.

d. Operator passwords to restrict functions accessible to viewing and/or changing
system applications, editor, and object.

e. Automatic, operator log-off results from keyboard or mouse inactivity during user-
adjustable, time period.

f. All system security data stored in encrypted format.

6) System Diagnostics:

a. Operations Automatically Monitored:

1) Workstations.

2) Printers.

3) Modems.

4) Network connections.

5) Building management panels.

6) Controllers.

b. Device failure is annunciated to the operator.

7) Alarm Processing:

a. All system objects are configurable to "alarm in" and "alarm out" of normal state.

b. Configurable Objects:

1) Alarm limits.

2) Alarm limit differentials.

3) States.

4) Reactions for each object.

8) Alarm Messages:

a. Descriptor:  English language.

b. Recognizable Features:
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1) Source.

2) Location.

3) Nature.

9) Configurable Alarm Reactions by Workstation and Time of Day:

a. Logging.

b. Printing.

c. Starting programs.

d. Displaying messages.

e. Dialing out to remote locations.

f. Paging.

g. Providing audible annunciation.

h. Displaying specific system graphics.

10) Custom Trend Logs:

a. Definable for any data object in the system including interval, start time, and stop
time.

b. Trend Data:

1) Sampled and stored on the building controller panel.

2) Archivable on hard disk.

3) Retrievable for use in reports, spreadsheets and standard database programs.

4) Archival on LAN accessible storage media including hard disk, tape, Raid array drive,
and virtual cloud environment.

5) Protected and encrypted format to prevent manipulation, or editing of historical data and
event logs.

11) Alarm and Event Log:

a. View all system alarms and change of states from any system location.

b. Events listed chronologically.

c. Operator with proper security acknowledges and clears alarms.

d. Alarms not cleared by operator are archived to the workstation hard disk.

12) Object, Property Status and Control:



9418.00 - DNR HCR Building Automation System Improvements

  23 0923  Direct-Digital Control System for HVAC                                                                        13 

a. Provide a method to view, edit if applicable, the status of any object and property in
the system.

b. Status Available by the Following Methods:

1) Menu.

2) Graphics.

3) Custom Programs.

13) Reports and Logs:

a. Reporting Package:

1) Allows operator to select, modify, or create reports.

2) Definable as to data content, format, interval, and date.

3) Archivable to hard disk.

b. Real-time logs available by type or status such as alarm, lockout, normal, etc.

c. Stored on hard disk and readily accessible by standard software applications,
including spreadsheets and word processing.

d. Set to be printed on operator command or specific time(s).

14) Reports:

a. Standard:

1) Objects with current values.

2) Current alarms not locked out.

3) Disabled and overridden objects, points and SNVTs.

4) Objects in manual or automatic alarm lockout.

5) Objects in alarm lockout currently in alarm.

6) Logs:

(a) Alarm History.

(b) System messages.

(c) System events.

(d) Trends.

b. Custom:

1) Daily.



9418.00 - DNR HCR Building Automation System Improvements

  23 0923  Direct-Digital Control System for HVAC                                                                        14 

2) Weekly.

3) Monthly.

4) Annual.

5) Time and date stamped.

6) Title.

7) Facility name.

c. Tenant Override:

1) Monthly report showing total, requested, after-hours HVAC and lighting services on a
daily basis for each tenant.

2) Annual report showing override usage on a monthly basis.

d. Electrical, Fuel, and Weather:

1) Electrical Meter(s):

(a) Monthly showing daily electrical consumption and peak electrical demand with
time and date stamp for each meter.

(b) Annual summary showing monthly electrical consumption and peak demand with
time and date stamp for each meter.

2) Fuel Meter(s):

(a) Monthly showing daily natural gas consumption for each meter.

(b) Annual summary showing monthly consumption for each meter.

3) Weather:

(a) Monthly showing minimum, maximum, average outdoor air temperature and
heating/cooling degree-days for the month.

C. Workstation Applications Editors:

1) Provide editing software for each system application at PC workstation.

2) Downloaded application is executed at controller panel.

3) Full screen editor for each application allows operator to view and change:

a. Configuration.

b. Name.

c. Control parameters.

d. Set-points.
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4) Scheduling:

a. Monthly calendar indicates schedules, holidays, and exceptions.

b. Allows several related objects to be scheduled and copied to other objects or dates.

c. Start and stop times adjustable from master schedule.

5) Custom Application Programming:

a. Create, modify, debug, edit, compile, and download custom application
programming during operation and without disruption of all other system
applications.

b. Programming Features:

1) English oriented language, based on BASIC, FORTRAN, C, or PASCAL syntax
allowing for free form programming.

2) Alternative language graphically based using appropriate function blocks suitable for all
required functions and amenable to customizing or compounding.

3) Insert, add, modify, and delete custom programming code that incorporates word
processing features such as cut/paste and find/replace.

4) Allows the development of independently, executing, program modules designed to
enable and disable other modules.

5) Debugging/simulation capability that displays intermediate values and/or results
including syntax/execution error messages.

6) Support for conditional statements (IF/THEN/ELSE/ELSE-F) using compound Boolean
(AND, OR, and NOT) and/or relations (EQUAL, LESS THAN, GREATER THAN,
NOT EQUAL) comparisons.

7) Support for floating-point arithmetic utilizing plus, minus, divide, times, square root
operators; including absolute value; minimum/maximum value from a list of values for
mathematical functions.

8) Language consisting of resettable, predefined, variables representing time of day, day of
the week, month of the year, date; and elapsed time in seconds, minutes, hours, and days
where the variable values cab be used in IF/THEN comparisons, calculations,
programming statement logic, etc.

9) Language having predefined variables representing status and results of the system
software enables, disables, and changes the set points of the controller software.

2.6. CONTROLLER SOFTWARE

A. All applications reside and operate in the system controllers and editing of all applications occurs at the
operator workstation.

B. System Security:
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1) User access secured via user passwords and user names.

2) Passwords restrict user to the objects, applications, and system functions as assigned by
the system manager.

3) User Log On/Log Off attempts are recorded.

4) Automatic Log Off occurs following the last keystroke after a user defined delay time.

C. Object or Object Group Scheduling:

1) Weekly Schedules Based on Separate, Daily Schedules:

a. Include start, stop, optimal stop, and night economizer.

b. 10 events maximum per schedule.

c. Start/stop times adjustable for each group object.

D. Provide standard application for equipment coordination and grouping based on function and location to
be used for scheduling and other applications.

E. Alarms:

1) Binary object is set to alarm based on the operator specified state.

2) Analog object to have high/low alarm limits.

3) All alarming is capable of being automatically and manually disabled.

4) Alarm Reporting:

a. Operator determines action to be taken for alarm event.

b. Alarms to be routed to appropriate workstation.

c. Reporting Options:

F. Maintenance Management:  System monitors equipment status and generates maintenance messages
based upon user-designated run-time limits.

G. Sequencing:  Application software based upon specified sequences of operation in Section 23 0993.

H. PID Control Characteristics:

1) Direct or reverse action.

2) Anti-windup.

3) Calculated, time-varying, analog value, positions an output or stages a series of outputs.

4) User selectable controlled variable, set-point, and PED gains.

I. Staggered Start Application:

1) Prevents all controlled equipment from simultaneously restarting after power outage.
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2) Order of equipment startup is user selectable.

J. Energy Calculations:

1) Accumulated instantaneous power or flow rates are converted to energy use data.

2) Algorithm calculates a rolling average and allows window of time to be user specified in
minute intervals.

3) Algorithm calculates a fixed window average with a digital input signal from a utility
meter defining the start of the window period that in turn synchronizes the fixed-window
average with that used by the power company.

K. Anti-Short Cycling:

1) All binary output objects protected from short-cycling.

2) Allows minimum on-time and off-time to be selected.

L. On-Off Control with Differential:

1) Algorithm allows binary output to be cycled based on a controlled variable and set-
point.

2) Algorithm to be direct-acting or reverse-acting incorporating an adjustable differential.

M. Run-Time Totalization:

1) Totalize run-times for all binary input objects.

2) Provides operator with capability to assign high run-time alarm.

2.7. HVAC CONTROL PROGRAMS

A. General:

1) Support Inch-pounds and SI (metric) units of measurement.

2) Identify each HVAC Control system.

PART 3  EXECUTION

3.1. See Section 01 7000 for additional requirements.

3.2. EXAMINATION

A. Verify existing conditions before starting work.

B. Verify that conditioned power supply is available to the control units and to the operator work station.
 Verify that field end devices, wiring, and pneumatic tubing is installed prior to installation proceeding.

3.3. INSTALLATION

A. Install control units and other hardware in position on permanent walls where not subject to excessive
vibration.
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B. Install software in control units and in operator work station.  Implement all features of programs to
specified requirements and appropriate to sequence of operation.  Refer to Section 23 0993.

C. Provide conduit and electrical wiring in accordance with Section 26 0583.  Electrical material and
installation shall be in accordance with appropriate requirements of Division 26.

3.4. MANUFACTURER'S FIELD SERVICES

A. Start and commission systems.  Allow sufficient time for start-up and commissioning prior to placing
control systems in permanent operation.

3.5. DEMONSTRATION AND INSTRUCTIONS

A. Demonstrate complete and operating system to Owner.

END OF SECTION
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	NOTICE TO BIDDERS
	RFB #941800-00
	The Iowa Department of Administrative Services will be receiving bids for DDC Control replacement including new front end network manager, graphics and control replacement for various equipment at Honey Creek Resort, Moravia, Iowa 52571.
	The Iowa Department of Administrative Services anticipates construction to begin on February 10th, 2025 and end on May 15th, 2025.
	Bids must be received no later than 02:00 pm, Tuesday, November 19, 2024. Late bids will not be considered. Bids shall be submitted on IMPACS Electronic Procurement System. The Bid shall be accompanied by a Bid Security as set forth in the Instructions to Bidders in the amount of 5% of the total bid amount. Each bid shall be accompanied by a bid bond, cashier’s check or a certified check drawn upon a solvent bank chartered under the laws of the United States of America.
	Bid Opening
	The time and place of bid opening will be held at meet.google.com/rom-ymbt-zxb and teleconference number (‪US)‪+1 413-438-4530‬ Pin: ‪787 306 494# at 3:00 pm on November 19, 2024.‬‬
	The Iowa Department of Administrative Services reserves the right to reject any and all bids, and to waive irregularities and to accept a bid that is deemed in the best interest of the State of Iowa.
	Bidders must comply with all affirmative action/equal employment opportunity provisions of the State of Iowa and the Federal Government.
	This project is exempt from Iowa Sales Tax. Davis Bacon Wages will not apply to this project.
	Questions must be submitted by 2:00 pm, November 04, 2024, to the Issuing Officer.
	Bidding documents may stipulate a specific product. Substitute product will be considered if a written request is received by 2:00 pm, November 04, 2024, prior to bid opening.  Substitution requests will be considered for all products per Section 01 2500 Substitution Procedures, even if the specification does not include a statement such as “or equal,” “equal to,” “equivalent to,” or “basis of design,” unless otherwise noted.
	An optional Pre-Bid meeting will be held on Wednesday, October 30th, 2024 at 12:00pm at Honey Creek Resort at 12633 Resort Drive, Moravia, Iowa 52571. This meeting is not mandatory but is highly recommended.
	Bidding Documents, including drawing sheets bearing the project name Honey Creek Lodge BAS Replacement, Dated 09/20/2024 and the Project Manual prepared by Farnsworth Design Firm dated 09/20/2024, may be obtained from Rapids Reproductions by visiting www.rapidsrepro.com or by calling 515-251-3222 on Friday, October 18th, 2025.
	For further information regarding this project contact:
	Michael Bradbury – Issuing Officer
	Phone:  (515) 515-823-9327
	E-Mail:  construction.procurement@iowa.gov
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	PART 1 -  GENERAL
	1.01 DESCRIPTION
	A. The Owner and Contractor shall utilize Procore Technologies, Inc. Procore system for electronic submittal of all data and documents (unless specified otherwise by the owner’s representative) throughout the duration of the Contract. Procore is a web-based electronic media site that is hosted by Procore Technologies, Inc., utilizing their Procore web solution. Procore will be made available to all contractors’ project personnel, subcontractor personnel, suppliers, consultants and the Designer of Record. The joint use of this system is to facilitate; electronic exchange of information, automation of key processes, and overall management of the contract. Procore shall be the primary means of project information submission and management. When required by the Owners representative, paper documents will also be provided. In the event of discrepancy between the electronic version and paper documents, the paper documents will govern. Procore is a registered trademark of Procore Technologies, Inc.

	1.02 USER ACCESS LIMITATIONS
	A. The Owner’s Representative/Construction Manager will control the Contractor's access to Procore by allowing access and assigning user profiles to accepted Contractor personnel. User profiles will define levels of access into the system, determine assigned function-based authorizations (determines what can be seen) and user privileges (determines what they can do). Sub-contractors and suppliers will be given access to Procore through the Contractor. Entry of information exchanged and transferred between the Contractor and its sub-contractors and suppliers on Procore shall be the responsibility of the Contractor.

	1.03 AUTOMATED SYSTEM NOTIFICATION AND AUDIT LOG TRACKING
	A. Review comments made (or lack thereof) by the Owner on Contractor submitted documentation shall not relieve the Contractor from compliance with requirements of the Contract Documents. The Contractor is responsible for managing, tracking, and documenting the Work to comply with the requirements of the Contract Documents. Owner’s acceptance via automated system notifications or audit logs extends only to the face value of the submitted documentation and does not constitute validation of the Contractor's submitted information.

	1.04 SUBMITTALS
	A. See Section 01 3300 SUBMITTAL PROCEDURES:
	B. Preconstruction Submittals

	1.05 COMPUTER REQUIREMENTS
	A. The Contractor shall use computer hardware and software that meets the requirements of the Procore system as recommended by Procore Technologies, Inc. to access and utilize Procore. As recommendations are modified by Procore, the Contractor will upgrade their system(s) to meet the recommendations or better. Upgrading of the Contractor's computer systems will not be justification for a cost or time modification to the Contract. The contractor will ensure that connectivity to the Procore system (whether at the home office or job site) is accomplished through DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for using the system is 128kb/s. It is recommended a faster connection be used when uploading pictures and files into the system. Procore supports the current and prior two major versions of Chrome, Firefox, Internet Explorer, and Safari.
	B. The Contractor shall be responsible for the validity of their information placed in Procore and for the abilities of their personnel. Accepted users shall be knowledgeable in the use of computers, including Internet Browsers, email programs, cad drawing applications, and Adobe Portable Document Format (PDF) document distribution program. The Contractor shall utilize the existing forms in Procore to the maximum extent possible. If a form does not exist in Procore the Contractor must include a form of their own or provided by the Owner representative as an attachment to a submittal. Adobe PDF documents will be created through electronic conversion rather than optically scanned whenever possible. The Contractor is responsible for the training of their personnel in the use of Procore (outside what is provided by the owner) and the other programs indicated above as needed.
	C. User Access Administration: Provide a list of Contractor's key Procore personnel for the Owner's Representative acceptance. Contractor is responsible for adding and removing users from the system.  The Owners Representative reserves the right to perform a security check on all potential users. The Contractor will be allowed to add additional personnel and sub-contractors to Procore.

	1.06 CONNECTIVITY PROBLEMS
	A. Procore is a web-based environment and therefore subject to the inherent speed and connectivity problems of the Internet. The Contractor is responsible for its own connectivity to the Internet. Procore response time is dependent on the Contractor's equipment, including processor speed, Internet access speed, etc. and current traffic on the Internet. The Owner will not be liable for any delays associated from the usage of Procore including, but not limited to: slow response time, down time periods, connectivity problems, or loss of information. The contractor will ensure that connectivity to the Procore system (whether at the home office or job site) is accomplished through DSL, cable, T-1 or wireless communications systems. The minimum bandwidth requirement for using the system is 128kb/s. It is recommended a faster connection be used when uploading pictures and files into the system. Under no circumstances shall the usage of the Procore be grounds for a time extension or cost adjustment to the contract.

	1.07 TRAINING
	A. The Construction Manager shall provide the necessary training to the Prime Contractor.


	PART 2 -  PRODUCTS
	2.01 DESCRIPTION
	A. Procore project management application (no equal) Provided by Procore Technologies, Inc. www.Procore.com


	PART 3 -  EXECUTION
	3.01 PROCORE UTILIZATION
	A. Procore shall be utilized in connection with submittal preparation and information management required by Sections:
	B. Design Document Submittals
	C. Shop Drawings
	D. Product Data
	E. Samples
	F. Administrative Submittals
	G. Compliance Submittals
	H. Record and Closeout Submittals
	I. Financial Submittals
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