
 

 
ADDENDUM NO. 1 

 
PROJECT NAME:   BRACE HALL REMODEL PROJECT 
UNL PROJECT NUMBER:      C008P098 
BID INVITATION NUMBER: 2205-13-7200 
 
CONSULTANT:     Leo A. Daly  
ADDRESS:   8600 Indian Hills Drive 
    Omaha, NE 68114-4039 
     
DATE OF ISSUANCE:      September 9, 2013 
DATE OF BID OPENING:   September 19, 2013 
 
The bid documents dated August 19, 2013 for the above referenced project are amended by this addendum. 
 
NOTICE:  This Addendum is issued to all interested prospective bidders as an amendment to the project manual or other 
parts of the bidding (contract) documents for the above named project.  Reference to this Addendum must be included in 
the Bid proposal.  The information contained herein shall be fully incorporated into the contract documents as though 
originally included therein. 

 
 
MODIFICATIONS TO THE PROJECT MANUAL: 
 
SECTION   00 21 13 – INSTURCTIONS TO BIDDERS 
 

1. Add the following attached Item: 
22.0 – PRE-CONSTRUCTION AGENDA & INFORMATION/ATTENDANCE LIST– September 4, 2013 

      
 
MODIFICATIONS TO THE PROJECT MANUAL & DRAWINGS: 
 

1. Add the following attached item(s): LEO A Daly ADDENDUM NO. 1, dated September 6, 2013.  
 
 
END OF ADDENDUM NO. 001 
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Facilities Planning & Construction 
1901 Y Street 

P.O. Box 880605 
Lincoln, NE  68588-0605 

Phone (402) 472-3131 
  FAX (402) 472-5908 

 

 
 
PRE-BID MEETING AGENDA 
Brace Hall Remodel Project 
 
 WELCOME 
 SIGN- IN/ATTENDANCE SHEET 
 INTRODUCTIONS 

 
UNL Representatives: 

Chad A. Lea – Project Manager, UNL FM&P 
Lance Perez - Dean of Graduate Studies & Assoc Vice Chancellor for Academic Affairs 
Richard Firebaugh – UNL FPC - Code Official 
Charlie Griesen – UNL FPC-Utilities 
John Ballue – UNL FPC - Project Inspector 
Emily Casper– UNL FPC- LS  
Blake France – UNL Communications 
Jake Olson – UNL FMO/BSM – Manager – Large Improvement Projects 
Gregg Turner – FMO/BSM – Facilitator 

 
Project Architects/Engineers  
       Martin Lane – Leo A. Daly 
       Erin P. Froschheiser – Leo A. Daly 
       Mike Brady/ Dan D. - Leo A. Daly 
       David Carey – Leo A. Daly 

 
New Horizons Enterprises – ACM Abatement/Utl Tunnel Demolition 
        Heather  Piersol – Proj Manager 
        Dustin Huenink  - Project Coordinator 
          

 PROJECT  DESCRIPTION 
 
The former Brace Lab Building is being renovated to comply with all applicable codes, including Fire/Life Safety 
Code, Americans with Disabilities Act (ADA) and International Building Code.  Work includes demolition; 
installation of new HVAC, plumbing & electrical systems; replacement of exterior windows and general 
construction & coordination services. 
 
This project is for Prime General Construction Services. 
 

 PROJECT SCHEDULE 
 
Bid Date – Sept 19, 2013 
Anticipated Contract Execution/Notice to Proceed Date – Oct 18th/19th, 2013 
Project Substantial Competition Date – June 16, 2014 
Bldg Occupancy – August 4th, 2014 

 
 GENERAL INFORMATION FOR BIDDERS: 
 

Plans/Specifications     –   Available at A&D Technical Supply Co. - Omaha and Lincoln 
Project information & list of plan holders may be viewed on A&D Technical Supply      
Web Site:  http://www.adtechplans.com/ 
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PRE-BID MEETING AGENDA  
Morrison Center Addition Project            
  
 GENERAL INFORMATION FOR BIDDERS: (cont’) 
 

Bid Submittal - 2:00 PM CDT, Thursday September 19th, 2013. 
  

Submit to: University of Nebraska – Lincoln 
Business Services – Purchasing Dept. 
1700 Y St.  
Lincoln, NE 68588  

 
Contractor Questions - All questions to be issued in writing, and answered by addendum; otherwise the work 

shall be installed as per Contract Documents.  
Last day for submittal of questions – 5:00 PM on Sept 11th, 2013 

  
Addenda - No addenda have been issued to date.   

 
Last Date for Issuing Addendum – Sept 13. 2013 
 
Addenda No. #001 – Sept 16, 2013  - Included Items: 
                     - Pre-Bid Mtg Agenda 

 - Responses to Questions 
                                                                        - Spec Section/Dwg Updates 
                                                                        - Spec. Substitutions Request Responses 

 
 SPECIAL CONDITIONS (Items that may affect the Contractor’s bid.) . 

 
ACM Abatement   -     Existing floor tile has been abated.  

- Existing steam line asbestos abatement & demolition, in Brace utility tunnels, attic 
mechanical room, and above ceiling spaces will start Sept 23, and will be completed by Oct 
14th. Vertical steam lines may have asbestos in place. Bidders shall provide adequate time in 
their schedule to accommodate discovery, testing, and abatement of unforeseen ACM. 

 
Brace Steam Main Valve Construction 

- Existing steam valves will be demolished Sept 23. New Brace steam main valve will be 
installed & reinsulated Sept 23 & 24. New valve will be flanged for new service connection. 

 
Job Site Parking   -     No contractor parking on the job site.  

- Parking available through UNL PT&S - Permits Req’d - $50/Mo/per vehicle. 
Parking will be in Area C – North & West of Stadium Drive Garage, or in Perimeter Lot at 
10th & T. Short term parking in Stadium Parking Garage.. 

 
Staging Area/Sensitive Landscape – Limited within job site. Protection required for existing landscaping. Project is 

surrounded by numerous very old, sensitive trees. Example - Newton Apple Tree.  
 NO CRUSHED ROCK allowed. 
 
Occupancy and service to adjacent Behlen Lab Bldg, Link, and Dock/Apron. 

- Current functions to be maintained during construction. 
Link construction & exiting of Behlen during construction will need to be coordinate with                     
UNL. 

 
Brace & Behlen restrooms are not available for contractor use. 

 
 DESIGN TEAM REVIEW 
  
 BRACE INSPECTION/TOUR – Today at 11:00 AM 
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ADDENDUM NO. 1 LEO A DALY 
to PLANNING·ARCHITECTURE·ENGINEERING·INTERIORS 
Specifications and Drawings  
for  
University of Nebraska DALY Project No.  003-10126-004 
Brace Hall Renovations September 6, 2013 
 
for Combined Contract 
 
NOTICE TO ALL BIDDERS:  The following Specifications and Drawings for the above referenced project 
are hereby revised as follows: 
 

GENERAL DIVISION 

ITEM NO. G1-1 UNL BRACE LABORATORY RENOVATION PRE-BID RFI RESPONSES 
a) RFI Responses are ISSUED with this Addendum. 
 

ITEM NO. G1-2 BRACE-BEHLEN SPRINKLER SYSTEM DRAWINGS 
a) 2003 Drawings are ISSUED with this Addendum for reference. 

 
SPECIFICATIONS 

ITEM NO. G1-3 SECTION 126100 FIXED AUDIENCE SEATING 
a) 2.1  MATERIALS AND FINISHES, Item J, Number 2, Color and Pattern: 
Maharam, Style: Medium, Color: 050 Cosmic. 

 
DRAWINGS  

 
ITEM NO. G1-4 SHEET AD100 – SITE ORIENTATION PLAN AND CONTRACTOR STAGING 

a) This Sheet is REVISED and REISSUED with this Addendum. 
 

ITEM NO. G1-5 SHEET AD101 – DEMOLITION FLOOR PLANS BASEMENT AND SUB 
BASEMENT 
a) This Sheet is REVISED and REISSUED with this Addendum. 
 

ITEM NO. G1-6 SHEET AD102 – DEMOLITION FLOOR PLANS LEVEL 1 AND LEVEL 2 
a) This Sheet is REVISED and REISSUED with this Addendum. 
 

ITEM NO. G1-7 SHEET AD103 – DEMOLITION FLOOR PLANS LEVEL 3 AND ATTIC LEVEL 
a) This Sheet is REVISED and REISSUED with this Addendum. 
 

ITEM NO. G1-8 SHEET AE103 – FLOOR PLAN LEVEL 3  
a) This Sheet is REVISED and REISSUED with this Addendum. 

 
ITEM NO. G1-9 SHEET AE104 – FLOOR PLAN ATTIC 

a) This Sheet is REVISED and REISSUED with this Addendum. 
 

ITEM NO. G1-10 SHEET AE301 – STRUCTURAL BUILDING SECTION AND STRUCTURAL PLAN 
– LEVEL 1 
a) This Sheet is REVISED and REISSUED with this Addendum. 
 

ITEM NO. G1-11 SHEET AE303 – STRUCTURAL BUILDING SECTION CORRIDOR AND 
STAIRWAYS 
a) This Sheet is REVISED and REISSUED with this Addendum. 
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ITEM NO. G1-12 SHEET AE402 – INTERIOR ELEVATIONS, CASEWORK SECTIONS AND 
DETAILS 
a) Delete 9/AE402, Enlarged Elevation Bio Lab 110. 
 

ITEM NO. G1-13 SHEET AE501 – CASEWORK SECTIONS AND DETAILS 
a) This Sheet is REVISED and REISSUED with this Addendum. 

 
 

MECHANICAL DIVISION 
 

SPECIFICATIONS 
 

ITEM NO. M1-1 SECTION 233300- AIR DUCT ACCESSORIES 
a) This Section is REVISED and REISSUED with this Addendum. 

 
DRAWINGS 

 
ITEM NO. M1-2 SHEET MD101 -  DEMOLITION FLOOR PLANS BASEMENT AND LEVEL 1 

MECHANICAL 
a) Condensing units on the exterior of the building located on the north wall 

between columns 7 & 9 and 9 & 11, change Key Note 9 to Key Note 29. 
b) Add Key Note 29 to read as follows:  “Remove existing condensing unit 

completely including refrigerant piping and wiring.  Remove mounting 
brackets from the exterior wall and patch to match existing.” 
 

ITEM NO. M1-3 SHEET MD105 – MECHANICAL DEMOLITION PHOTOS 
a) Photo 10, Steam valve is to be removed and replaced by the Owner.  

Contractor to remove piping within Brace as indicated on the drawings and 
connect new steam pipe to valve. 

b) Photo 12, Remove existing domestic water pipe shown in lieu of steam 
return pipe and cap at main. 

 
 

ITEM NO. M1-4 SHEET MH101 – FLOOR PLAN LEVEL 1 – HVAC 
a) Diffuser and Grille Neck Size Schedule.  Change note to read:  “Where no 

grille size is shown, grille shall be type G2 unless shown otherwise. 
b) Modify ductwork as shown on attached sketch MH101A 

 
ITEM NO. M1-5 SHEET MH102 – FLOOR PLAN LEVEL 2 – HVAC 

a) Diffuser and Grille Neck Size Schedule.  Change note to read:  “Where no 
grille size is shown, grille shall be type G2 unless shown otherwise. 

b) Modify ductwork as shown on attached sketch MH102A 
 

ITEM NO. M1-6 SHEET MH103 – FLOOR PLAN LEVEL 3 – HVAC 
a) Diffuser and Grille Neck Size Schedule.  Change note to read:  “Where no 

grille size is shown, grille shall be type G2 unless shown otherwise. 
b) Modify ductwork as shown on attached sketch MH103A. 

 
ITEM NO. M1-7 SHEET MH103 – FLOOR PLAN LEVEL 3 – HVAC 

a) Diffuser and Grille Neck Size Schedule.  Change note to read:  “Where no 
grille size is shown, grille shall be type G2 unless shown otherwise. 
 

ITEM NO. M1-8 SHEET MH201 – MECHANICAL LARGE SCALE PLANS 
a) At column lines C & 4 change fan coil FC-1 to FC-2. 
 

ITEM NO. M1-9 SHEET MH202 – MECHANICAL SECTIONS 
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a) Section 1, see revisions shown on attached sketch MH202A 
 

ITEM NO. M1-10 SHEET MH301 – MECHANICAL DETAILS & SCHEMATICS 
a) Detail 6, Single Stage Steam Pressure Reducing Station.  Delete one of 

the two pressure reducing valves and associated piping. 
b) Detail 11, Instantaneous Steam Water Heater.  Change water heater label 

SWH-1 to DWH-1 and circulating pump label HWCP-1 to DHWCP-1. 
 

ITEM NO. M1-11 SHEET MH501 - MECHANICAL SCHEDULES 
a) Diffuser Register and Grille Schedule.  Re-issue schedule, see attached 

sketch MH501A 
b) Steam/Hot Water Heat Exchanger Schedule.  Re-issue schedule, see 

attached sketch MH501B. 
c) Split System Heat Pump Schedule.  Change model number from Daikin 

FTXS24/RXS24 to FAQ24PVJU/RZR24PVJU.  Provide low ambient 
control to -10 deg. F. and wired thermostat. 

 
   
ITEM NO. M1-12 SHEET MP100 – FLOOR PLAN BASEMENT – HVAC PIPING 

a) Change note regarding steam and condensate connections to the existing 
main as follows:  “Connect new 3” MPS to steam valve to be installed 
under a separate contract. .Connect new 1” PC to existing valve.  See 
photos 9 and 10 Sheet MD105. 

 
ELECTRICAL DIVISION 

 
DRAWINGS 

 
ITEM NO. E1-1 SHEET ED100 – ELECTRICAL DEMOLITION PLAN BASEMENT LEVEL  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-2 SHEET EL100 –LIGHTING PLAN BASEMENT 

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-3 SHEET EL101 – LIGHTING PLAN LEVEL 1  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-4 SHEET EL102 – LIGHTING PLAN LEVEL 2  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-5 SHEET EL103 – LIGHTING PLAN LEVEL 3  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-6 SHEET EL104 – LIGHTING PLAN ATTIC  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-7 SHEET EL501 – LIGHTING SCHEDULE AND DETAILS  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-8 SHEET EP101 – POWER AND SYSTEMS PLAN LEVEL 1  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-9 SHEET EP102 – POWER AND SYSTEMS PLAN LEVEL 2  

a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-10 SHEET EP103 – POWER AND SYSTEMS PLAN LEVEL 3  
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a) This Sheet is REVISED and REISSUED with this Addendum. 
 
ITEM NO. E1-11 SHEET FA101 - FIRE ALARM/MASS NOTIFICATION SYSTEM PLAN LEVEL 1 

a) Add notification device to Lobby 101A.  Add visual notification device to 
Men 109A and Women 111A. 
 

ITEM NO. E1-12 SHEET FA102 - FIRE ALARM/MASS NOTIFICATION SYSTEM PLAN LEVEL 2 
a) Add notification device to Stair 200. 

 
ITEM NO. E1-13 SHEET FA103 - FIRE ALARM/MASS NOTIFICATION SYSTEM PLAN LEVEL 3 

a) Add notification device to Stair 300 and Alcove 301A. 
 

ITEM NO. E1-14 SHEET FA104 - FIRE ALARM/MASS NOTIFICATION SYSTEM PLAN LEVEL 4 
a) Add notification device to Mechanical 402.  
 

ITEM NO. E1-15 SHEET FL102 - LIFE SAFETY PLAN LEVEL 2 
a) This Sheet is REVISED and REISSUED with this Addendum. 

  
ITEM NO. E1-16 SHEET FL103 - LIFE SAFETY PLAN LEVEL 3 

a) This Sheet is REVISED and REISSUED with this Addendum. 
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BU DHABI / ATLANTA / AUSTIN / BEIJING / CHICAGO / COLLEGE STATION / DALLAS / DENVER / FORT WORTH / HONG KONG / HONOLULU 
HOUSTON / ISTANBUL / LAS VEGAS / LOS ANGELES / MIAMI / MINNEAPOLIS / MOSCO / OMAHA / PHOENIX / RIYADH / SACRAMENTO / 

 SAN ANTONIO / SAN MARCOS / TAMPA / TIANJIN / WACO / WASHINGTON DC / WEST PALM BEACH 

LEO A DALY 
PLANNINGARCHITECTUREENGINEERINGINTERIORS 

RECORD MEMORANDUM:  RFI Responses 8600 INDIAN HILLS DRIVE 
SUBJECT:  OMAHA, NE  68114  USA 

 University of Nebraska-Lincoln Brace Laboratory Renovation TEL:  402-391-8111 
  FAX:  402-391-8564 
 
Month   Day   Year Meeting Held At: Copies To: Project No.: 

September 6, 2013 NA Bidders 003-10126-004 
 
Participants: 

Dale Bowder – Leo A Daly 
Erin Froschheiser – Leo A Daly 
David Carey – Leo A Daly 

 
 

 
 
TOPIC: 

UNL Brace Laboratory Renovation Pre-Bid RFI Responses 
 
 

 
1. What is the existing floor surface in Rooms 104, 104A, 108, 110, 115 and 117.   

DESIGN TEAM RESPONSE:  Existing floor surface is carpet, which is to be removed per Bid Documents.  
Level 1 is a concrete slab.  Per Instructions to Bidders, “The Bidder, by making a Bid, represents that: 
…The Bidder has visited the site, and has become familiar with local conditions under which the work is 
to be performed…”     
 
 

2. Are the “As-Built” drawings for the fire sprinklers available? 
DESIGN TEAM RESPONSE:  Brace-Behlen Sprinkler System Dwgs are available.  PDF file is attached. 
 
 

3. There are pipe and fittings currently installed that are not allowed in new project for UNL. Can these materials 
remain in place? 
DESIGN TEAM RESPONSE:  Per direction from UNL Code Authority, the existing Brace Hall Sprinkler 
systems shall comply with all current UNL Design Guideline Standards. 
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SECTION 233300 - AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 
Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Manual volume dampers. 
2. Fire dampers. 
3. Smoke dampers. 
4. Combination fire and smoke dampers. 
5. Flange connectors. 
6. Turning vanes. 
7. Remote damper operators. 
8. Duct-mounted access doors. 
9. Flexible connectors. 
10. Flexible ducts. 
11. Duct accessory hardware. 
12. Sound attenuators. 

B. Related Sections: 
1. Division 23 Section "HVAC Gravity Ventilators" for roof-mounted ventilator caps. 
2. Division 28 Section "Fire Detection and Alarm" for duct-mounted fire and smoke detectors. 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Coordination Drawings:  Reflected ceiling plans, drawn to scale, on which ceiling-mounted access panels 
and access doors required for access to duct accessories are shown and coordinated with each other, using 
input from Installers of the items involved. 

C. Operation and Maintenance Data:  For air duct accessories to include in operation and maintenance 
manuals. 

1.4 QUALITY ASSURANCE 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with 
NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems." 

B. Comply with AMCA 500-D testing for damper rating. 

1.5 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective covering for 
storage and identified with labels describing contents. 
1. Fusible Links:  Furnish quantity equal to 10  percent of amount installed. 
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PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable 
materials, material thicknesses, and duct construction methods unless otherwise indicated.  Sheet metal 
materials shall be free of pitting, seam marks, roller marks, stains, discolorations, and other 
imperfections. 

B. Galvanized Sheet Steel:  Comply with ASTM A 653/A 653M. 
1. Galvanized Coating Designation:  G90 (Z275). 
2. Exposed-Surface Finish:  Mill phosphatized. 

C. Stainless-Steel Sheets:  Comply with ASTM A 480/A 480M, Type 304, and having a No. 2  finish for 
concealed ducts and No. 4 finish for exposed ducts. 

D. Aluminum Sheets:  Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, Temper H14; with mill 
finish for concealed ducts and standard, 1-side bright finish for exposed ducts. 

E. Extruded Aluminum:  Comply with ASTM B 221 (ASTM B 221M), Alloy 6063, Temper T6. 

F. Reinforcement Shapes and Plates:  Galvanized-steel reinforcement where installed on galvanized sheet 
metal ducts; compatible materials for aluminum and stainless-steel ducts. 

G. Tie Rods:  Galvanized steel, 1/4-inch (6-mm) minimum diameter for lengths 36 inches (900 mm) or less; 
3/8-inch (10-mm) minimum diameter for lengths longer than 36 inches (900 mm). 

2.2 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Air Balance Inc.; a division of Mestek, Inc. 
b. American Warming and Ventilating; a division of Mestek, Inc. 
c. Flexmaster U.S.A., Inc. 
d. McGill AirFlow LLC. 
e. METALAIRE, Inc. 
f. Nailor Industries Inc. 
g. Pottorff; a division of PCI Industries, Inc. 
h. Ruskin Company. 
i. Trox USA Inc. 
j. Vent Products Company, Inc. 
k. United Enertech. 

2. Standard leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames: 

a. Hat-shaped, galvanized-steel channels, 0.064-inch (1.62-mm) minimum thickness. 
b. Mitered and welded corners. 
c. Flanges for attaching to walls and flangeless frames for installing in ducts. 

5. Blades: 
a. Multiple or single blade.  Single blade dampers shall be less than 14 inches in height. 
b. Opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized-steel, 0.064 inch (1.62 mm) thick. 

6. Blade Axles:  Galvanized steel . 
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7. Bearings:  
a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg (750 Pa) or less shall have axles full 

length of damper blades and bearings at both ends of operating shaft. 
8. Tie Bars and Brackets:  Galvanized steel. 
9. Operator:  Locking manual quadrant shall be installed on stand-off bracket for external insulation. 

2.3 FIRE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Air Balance Inc.; a division of Mestek, Inc. 
2. Arrow United Industries; a division of Mestek, Inc. 
3. Cesco Products; a division of Mestek, Inc. 
4. Greenheck Fan Corporation. 
5. McGill AirFlow LLC. 
6. METALAIRE, Inc. 
7. Nailor Industries Inc. 
8. NCA Manufacturing, Inc. 
9. PHL, Inc. 
10. Pottorff; a division of PCI Industries, Inc. 
11. Prefco; Perfect Air Control, Inc. 
12. Ruskin Company. 
13. Vent Products Company, Inc. 
14. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
15. United Enertech. 

B. Type:  Static; rated and labeled according to UL 555 by an NRTL. 

C. Fire Rating:  1-1/2 and 3 hours. 

D. Frame:     Curtain type with blades outside airstream except when located behind grille where blades may 
be inside airstream; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick galvanized steel; with 
mitered and interlocking corners. 

E. Mounting Sleeve:  Factory- or field-installed, galvanized sheet steel. 
1. Minimum Thickness:  0.052 or 0.138 inch (1.3 or 3.5 mm) thick, as indicated, and of length to suit 

application. 
2. Exception:  Omit sleeve where damper-frame width permits direct attachment of perimeter 

mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve 
requirements. 

F. Mounting Orientation:  Vertical or horizontal as indicated. 

G. Blades:  Roll-formed, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet steel.  In place of 
interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick, galvanized-steel blade connectors. 

H. Horizontal Dampers:  Include blade lock and stainless-steel closure spring. 

I. Heat-Responsive Device:  Replaceable, 165 deg F (74 deg C) rated, fusible links. 

2.4 SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Air Balance Inc.; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
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3. Greenheck Fan Corporation. 
4. Nailor Industries Inc. 
5. PHL, Inc. 
6. Ruskin Company. 
7. United Enertech. 

B. General Requirements:  Label according to UL 555S by an NRTL. 

C. Smoke Detector:  Integral, factory wired for single-point connection. 

D. Frame:    Multiple-blade type ; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick galvanized 
steel; with mitered and interlocking corners. 

E. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet steel.  In 
place of interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick, galvanized-steel blade 
connectors. 

F. Leakage: Class I   . 

G. Rated pressure and velocity to exceed design airflow conditions. 

H. Mounting Sleeve:  Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet steel; length to suit 
wall or floor application with factory-furnished silicone calking. 

I. Damper Motors:    Two-position action. 

J. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 
1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not 

require motor to operate in service factor range above 1.0. 
2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical devices and 

connections specified in Division 26 Sections. 
3. Permanent-Split-Capacitor or Shaded-Pole Motors:  With oil-immersed and sealed gear trains. 
4. Spring-Return Motors:  Equip with an integral spiral-spring mechanism where indicated.  Enclose 

entire spring mechanism in a removable housing designed for service or adjustments.  Size for 
running torque rating of 150 in. x lbf (17 N x m) and breakaway torque rating of 150 in. x lbf 
(17 N x m). 

5. Outdoor Motors and Motors in Outdoor-Air Intakes:  Equip with O-ring gaskets designed to make 
motors weatherproof.  Equip motors with internal heaters to permit normal operation at minus 40 
deg F (minus 40 deg C). 

6. Nonspring-Return Motors:  For dampers larger than 25 sq. ft. (2.3 sq. m), size motor for running 
torque rating of 150 in. x lbf (17 N x m) and breakaway torque rating of 300 in. x lbf (34 N x m). 

7. Electrical Connection:  115 V, single phase, 60 Hz . 

2.5 COMBINATION FIRE AND SMOKE DAMPERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Air Balance Inc.; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Greenheck Fan Corporation. 
4. Nailor Industries Inc. 
5. Ruskin Company. 
6. United Enertech. 
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B. Type:  Static; rated and labeled according to UL 555 and UL 555S by an NRTL. 

C. Fire Rating:  1-1/2 and 3 hours. 

D. Frame: Multiple-blade type ; fabricated with roll-formed, 0.034-inch- (0.85-mm-) thick galvanized steel; 
with mitered and interlocking corners. 

E. Heat-Responsive Device:  Replaceable, 165 deg F (74 deg C) rated, fusible links. 

F. Smoke Detector:  Integral, factory wired for single-point connection. 

G. Blades:  Roll-formed, horizontal, interlocking, 0.034-inch- (0.85-mm-) thick, galvanized sheet steel.  In 
place of interlocking blades, use full-length, 0.034-inch- (0.85-mm-) thick, galvanized-steel blade 
connectors. 

H. Leakage: Class I. 

I. Rated pressure and velocity to exceed design airflow conditions. 

J. Mounting Sleeve:  Factory-installed, 0.052-inch- (1.3-mm-) thick, galvanized sheet steel; length to suit 
wall or floor application with factory-furnished silicone calking. 

K. Master control panel for use in dynamic smoke-management systems. 

L. Damper Motors:    Two-position action. 

M. Comply with NEMA designation, temperature rating, service factor, enclosure type, and efficiency 
requirements for motors specified in Division 23 Section "Common Motor Requirements for HVAC 
Equipment." 
1. Motor Sizes:  Minimum size as indicated.  If not indicated, large enough so driven load will not 

require motor to operate in service factor range above 1.0. 
2. Controllers, Electrical Devices, and Wiring:  Comply with requirements for electrical devices and 

connections specified in Division 26 Sections. 
3. Permanent-Split-Capacitor or Shaded-Pole Motors:  With oil-immersed and sealed gear trains. 
4. Spring-Return Motors:  Equip with an integral spiral-spring mechanism where indicated.  Enclose 

entire spring mechanism in a removable housing designed for service or adjustments.  Size for 
running torque rating of 150 in. x lbf (17 N x m) and breakaway torque rating of 150 in. x lbf 
(17 N x m). 

5. Outdoor Motors and Motors in Outdoor-Air Intakes:  Equip with O-ring gaskets designed to make 
motors weatherproof.  Equip motors with internal heaters to permit normal operation at minus 40 
deg F (minus 40 deg C). 

6. Nonspring-Return Motors:  For dampers larger than 25 sq. ft. (2.3 sq. m), size motor for running 
torque rating of 150 in. x lbf (17 N x m) and breakaway torque rating of 300 in. x lbf (34 N x m). 

7. Electrical Connection:  115 V, single phase, 60 Hz. 

2.6 FLANGE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Ductmate Industries, Inc. 
2. Nexus PDQ; Division of Shilco Holdings Inc. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Description:  Add-on or roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, 
and components. 
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C. Material:  Galvanized steel. 

D. Gage and Shape:  Match connecting ductwork. 

2.7 TURNING VANES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. METALAIRE, Inc. 
4. SEMCO Incorporated. 
5. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Manufactured Turning Vanes for Metal Ducts:  Curved blades of galvanized sheet steel; support with bars 
perpendicular to blades set; set into vane runners suitable for duct mounting. 
1. Acoustic Turning Vanes:  Fabricate airfoil-shaped aluminum extrusions with perforated faces and 

fibrous-glass fill. 

C. Manufactured Turning Vanes for Nonmetal Ducts:  Fabricate curved blades of resin-bonded fiberglass 
with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable 
for duct mounting. 

D. General Requirements:  Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible"; Figures 4-3, "Vanes and Vane Runners," and 4-4, "Vane Support in Elbows." 

E. Vane Construction:  Single wall for ducts up to 48 inches (1200 mm)  wide and double wall for larger 
dimensions. 

2.8 DUCT-MOUNTED ACCESS DOORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. American Warming and Ventilating; a division of Mestek, Inc. 
2. Cesco Products; a division of Mestek, Inc. 
3. Ductmate Industries, Inc. 
4. Flexmaster U.S.A., Inc. 
5. Greenheck Fan Corporation. 
6. McGill AirFlow LLC. 
7. Nailor Industries Inc. 
8. Pottorff; a division of PCI Industries, Inc. 
9. Ventfabrics, Inc. 
10. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 
11. United Enertech. 

B. Duct-Mounted Access Doors:  Fabricate access panels according to SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible"; Figures 7-2 (7-2M), "Duct Access Doors and Panels," and 
7-3, "Access Doors - Round Duct." 
1. Door: 

a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure 

class. 
c. Vision panel. 
d. Hinges and Latches:  1-by-1-inch (25-by-25-mm) butt or piano hinge and cam latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame:  Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 
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a. Access Doors Less Than 12 Inches (300 mm) Square:  No hinges and two sash locks. 
b. Access Doors up to 18 Inches (460 mm) Square:  Two hinges and two sash locks. 
c. Access Doors up to 24 by 48 Inches (600 by 1200 mm):  Three hinges and two 

compression latches. 
d. Access Doors Larger Than 24 by 48 Inches (600 by 1200 mm):  Four hinges and two 

compression latches with outside and inside handles. 

2.9 DUCT ACCESS PANEL ASSEMBLIES 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Ductmate Industries, Inc. 
2. Flame Gard, Inc. 
3. 3M. 

B. Labeled according to UL 1978 by an NRTL. 

C. Panel and Frame:  Minimum thickness 0.0528-inch (1.3-mm) carbon  steel. 

D. Fasteners:  Carbon  steel.  Panel fasteners shall not penetrate duct wall. 

E. Gasket:  Comply with NFPA 96; grease-tight, high-temperature ceramic fiber, rated for minimum 2000 
deg F (1093 deg C). 

F. Minimum Pressure Rating:  10-inch wg (2500 Pa), positive or negative. 

2.10 FLEXIBLE CONNECTORS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Ventfabrics, Inc. 
4. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Materials:  Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives:  Comply with UL 181, Class 1. 

D. Metal-Edged Connectors:  Factory fabricated with a fabric strip 3-1/2 inches (89 mm) wide attached to 2 
strips of 2-3/4-inch- (70-mm-) wide, 0.028-inch- (0.7-mm-) thick, galvanized sheet steel or 0.032-inch- 
(0.8-mm-) thick aluminum sheets.  Provide metal compatible with connected ducts. 

E. Indoor System, Flexible Connector Fabric:  Glass fabric double coated with neoprene. 
1. Minimum Weight:  26 oz./sq. yd. (880 g/sq. m). 
2. Tensile Strength:  480 lbf/inch (84 N/mm) in the warp and 360 lbf/inch (63 N/mm) in the filling. 
3. Service Temperature:  Minus 40 to plus 200 deg F (Minus 40 to plus 93 deg C). 

F. Outdoor System, Flexible Connector Fabric:  Glass fabric double coated with weatherproof, synthetic 
rubber resistant to UV rays and ozone. 
1. Minimum Weight:  24 oz./sq. yd. (810 g/sq. m). 
2. Tensile Strength:  530 lbf/inch (93 N/mm) in the warp and 440 lbf/inch (77 N/mm) in the filling. 
3. Service Temperature:  Minus 50 to plus 250 deg F (Minus 45 to plus 121 deg C). 
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2.11 FLEXIBLE DUCTS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following : 
1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries, Inc.; a division of Hart & Cooley, Inc. 

B. Insulated, Flexible Duct:  UL 181, Class 1, 2-ply vinyl film supported by helically wound, spring-steel 
wire; fibrous-glass insulation; polyethylene  vapor-barrier film. 
1. Pressure Rating:  10-inch wg (2500 Pa) positive and 1.0-inch wg (250 Pa) negative. 
2. Maximum Air Velocity:  4000 fpm (20 m/s). 
3. Temperature Range:  Minus 10 to plus 160 deg F (Minus 23 to plus 71 deg C). 
4. Insulation R-value:  Comply with ASHRAE/IESNA 90.1 . 

2.12 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes:  Cast iron or cast aluminum to suit duct material, including screw cap and gasket.  
Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation 
thickness. 

B. Adhesives:  High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and 
grease. 

2.13 DUCT SILENCERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Industrial Noise Control, Inc. 
2. McGill AirFlow LLC. 
3. Ruskin Company. 
4. Vibro-Acoustics. 
5. Industrial Acoustics Co. 
6. SEMCO. 
7. Commercial Acoustics 
8. Rink. 

B. General Requirements: 
1. Factory fabricated. 
2. Fire-Performance Characteristics:  Adhesives, sealants, packing materials, and accessory materials 

shall have flame-spread index not exceeding 25 and smoke-developed index not exceeding 50 
when tested according to ASTM E 84. 

3. Airstream Surfaces:  Surfaces in contact with the airstream shall comply with requirements in 
ASHRAE 62.1. 

C. Shape: 
1. Rectangular straight with splitters or baffles. 

D. Rectangular Silencer Outer Casing:  ASTM A 653/A 653M, G90 (Z275) , galvanized sheet steel, 0.034 
inch (0.85 mm)  thick. 

E. Inner Casing and Baffles:  ASTM A 653/A 653M, G90 (Z275)  galvanized sheet metal, 0.034 inch (0.85 
mm) thick, and with 1/8-inch- (3-mm-) diameter perforations. 

F. Connection Sizes:  Match connecting ductwork unless otherwise indicated. 
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G. Principal Sound-Absorbing Mechanism: 
1. Controlled impedance membranes and broadly tuned resonators without absorptive media. 
2. Dissipative type with fill material. 

a. Fill Material:  Inert and vermin-proof fibrous material, packed under not less than 5 percent 
compression. 

b. Erosion Barrier:  Polymer bag enclosing fill, and heat sealed before assembly. 
3. Lining:  None. 

H. Fabricate silencers to form rigid units that will not pulsate, vibrate, rattle, or otherwise react to system 
pressure variations.  Do not use mechanical fasteners for unit assemblies. 
1. Lock form and seal or continuously weld joints. 
2. Suspended Units:  Factory-installed suspension hooks or lugs attached to frame in quantities and 

spaced to prevent deflection or distortion. 
3. Reinforcement:  Cross or trapeze angles for rigid suspension. 

I. Accessories: 
1. Factory-installed end caps to prevent contamination during shipping. 

J. Source Quality Control:  Test according to ASTM E 477. 
1. Record acoustic ratings, including dynamic insertion loss and generated-noise power levels with 

an airflow of at least 2000-fpm (10-m/s) face velocity. 
2. Leak Test:  Test units for airtightness at 200 percent of associated fan static pressure or 6-inch wg 

(1500-Pa) static pressure, whichever is greater. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct 
Construction Standards," for fibrous-glass ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in 
galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum 
accessories in aluminum ducts. 

C. Install volume dampers at points on supply, return, and exhaust systems where branches extend from 
larger ducts.  Where dampers are installed in ducts having duct liner, install dampers with hat channels of 
same depth as liner, and terminate liner with nosing at hat channel. 
1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

D. Set dampers to fully open position before testing, adjusting, and balancing. 

E. Install test holes at fan inlets and outlets and elsewhere as indicated. 

F. Install fire and smoke dampers according to UL listing. 

G. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories 
and equipment at the following locations: 
1. At outdoor-air intakes and mixed-air plenums. 
2. At drain pans and seals. 
3. Downstream from control dampers, backdraft dampers, and equipment. 
4. Adjacent to and close enough to fire or smoke dampers, to reset or reinstall fusible links.  Access 

doors for access to fire or smoke dampers having fusible links shall be pressure relief access doors 
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and shall be outward operation for access doors installed upstream from dampers and inward 
operation for access doors installed downstream from dampers. 

5. Control devices requiring inspection. 
6. Elsewhere as indicated. 

H. Install access doors with swing against duct static pressure. 

I. Access Door Sizes: 
1. One-Hand or Inspection Access:  8 by 5 inches (200 by 125 mm). 
2. Two-Hand Access:  12 by 6 inches (300 by 150 mm). 
3. Head and Hand Access:  18 by 10 inches (460 by 250 mm). 
4. Head and Shoulders Access:  21 by 14 inches (530 by 355 mm). 
5. Body Access:  25 by 14 inches (635 by 355 mm). 
6. Body plus Ladder Access:  25 by 17 inches (635 by 430 mm). 

J. Label access doors according to Division 23 Section "Identification for HVAC Piping and Equipment" to 
indicate the purpose of access door. 

K. Install flexible connectors to connect ducts to equipment. 

L. For fans developing static pressures of 5-inch wg (1250 Pa) and more, cover flexible connectors with 
loaded vinyl sheet held in place with metal straps. 

M. Connect terminal units to supply ducts with maximum 12-inch (300-mm)  lengths of flexible duct.  Do 
not use flexible ducts to change directions.  A straight section of unrestricted duct at least 2 diameters 
long shall be installed at the inlet. 

N. Connect diffusers or light troffer boots to ducts with maximum 60-inch (1500-mm)  lengths of flexible 
duct clamped or strapped in place.  Bends in flexible ductwork shall not exceed 45 degrees. 

O. Connect flexible ducts to metal ducts with  liquid adhesive plus tape  . 

P. Install duct test holes where required for testing and balancing purposes. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 
1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door can be performed. 
3. Operate fire, smoke, and combination fire and smoke dampers to verify full range of movement 

and verify that proper heat-response device is installed. 
4. Inspect turning vanes for proper and secure installation. 

END OF SECTION 233300 
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