
October 8, 2019 

SHARYLAND IND. SCHOOL DISTRICT 

HVAC AND CONTROLS UPGRADES AT HINOJOSA ELEMENTARY 

CSP NO.  1920-5

GOMEZ, MENDEZ, SAENZ, INC. 

1150 PAREDES LINE RD. 

BROWNSVILLE, TEXAS 78526 

(956) 546-0110 

ADDENDUM NO. 1 

A. PURPOSE AND INTENT 

This addendum is issued for the purpose of modifying the plans and specifications for the Sharyland 

Ind. School District HVAC and Controls Upgrades at Hinojosa Elementary CSP No. 1920-5.

This addendum shall become part of the contract and all CONTRACTORS shall be bound by its content.  

All aspects of the specification and drawings not covered herein shall remain the same. 

The General Conditions and Special Conditions of the specifications shall govern all parts of the work 

and apply full force to this addendum. 

B. SCOPE 

I. CLARIFICATION 

1. The correct project number is CSP: 1920-5 Sharyland ISD HVAC and Controls
Upgrades at Hinojosa Elementary

II. SPECIFICATIONS

1. Delete Bid Form from construction documents and in lieu of use the attached Bid 
Form with the corrected project number and addition of Alternate No. 4.

2. The following sections will become part of the construction documents:

02060 – Demolition (2 Pages)

04200 – Unit Masonry (9 pages)

08100 – Steel Doors & Frames (4 Pages)

08700 – Builders Hardware (1 Page)

09650 – Resilient Flooring (4 Pages)

09900 – Painting (7 Pages)

III. PLANS:

1. Sheet A2.01 (attached) shall be part of base bid.

Ethos Engineering Addendum No. 1 (13 Pages) dated October 4, 2019 will become part of this 

Addendum No. 1. 



BID PROPOSAL FORM 
(GENERAL CONTRACT) 

Project:  Sharyland Ind. School District  Hinojosa Elementary HVAC and Controls Upgrades 
CSP No. 1920-05 

Place: Sharyland Ind. School District, Purchasing Department, 1200 N. Shary Rd., Mission, Texas 
Date: October 9, 2019 
Time: 2:00 p.m. 

1. Pursuant to and in compliance with the Invitation to Bid and the proposed Contract Documents, prepared
by Gomez Mendez Saenz, Inc.  relating to the above referenced project, the undersigned, having become 
thoroughly familiar with the terms and conditions of the proposed Contract Documents and with local 
conditions affecting the performance and costs of the work at the place where the work is to be completed, 
and having fully inspected the site in all particulars, hereby proposes and agrees to fully perform the work 
within the time stated and in strict accordance with the proposed Contract Documents, and addenda, 
thereto, including furnishing of any and all labor and materials for all General Construction and Site Work, 
for the following sum of money: 

A:  BASE BID: All labor, materials, services and equipment, necessary for all HVAC and controls replacement 
work shown on drawings and specification.  Controls by ALC.  

DOLLARS ($   ) 

B:  ADD ALTERNATES:  
All labor, materials, services and equipment, necessary for completion of the work shown on the drawings 
and in the specifications.  

Alternate #1: Controls by Trane: 

DOLLARS ($  ) 

Alternate #2: Extended warranty and maintenance contract for DOAS units: 

DOLLARS ($  ) 

Alternate #3: Test and Balance Additional Services: Provide services of TAB firm on VAV boxes to calibrate 
terminal boxes. Existing airflow rings are to be reused. Provide report to engineer and Owner listing all rings 
that are non-functional or that cannot read airflow accurately.  Coordinate with Controls Contractor for 
setting of control system parameters to obtain design airflows:   

DOLLARS ($  ) 

Alternate #4: Climate Controls:

DOLLARS ($  ) 

C:  UNIT PRICES: N/A 
All labor, materials, services and equipment, necessary for completion of the work shown on the drawings 
and in the specifications.  

2.  If awarded this Contract the undersigned will execute a satisfactory Construction Contract, Performance
Bond, Labor and Material Payment Bond and proof of insurance coverage, with the Owner for the entire 



work as per the Contract Documents within 10 days after notice of award.  It is agreed that this proposal is 
subjected to the Owner's acceptance for a period of Thirty (30) days from the above date. 

3. The Contractor will be required ________ calendar days to complete all the work. Time extensions shall
be submitted for review on a monthly basis. 

4. Enclosed is a Certified Check or Bidders Bond in the amount of $_____________in compliance with the
specification requirements.  (5% of the highest amount bid). 

The above check or Bidders Bond is to become the property of the Owner in the event the Construction 
Contract (when offered by the Owner) and the bonds and proof of insurance coverage are not executed 
within the time set forth above. 

5. The undersigned agrees to the following:

A. To furnish all materials as shown and specified in the plans and specifications. 
B. To start work   10   days after notice of award of contract. 
C. To work _______ working days per week. 

6. The full amount of all allowances as specified in the General Requirements, Division 1, of the
specifications, in the Base Proposal price shown. 

7. Receipt is acknowledged of the following addendas:
 No.  Dated No.  Dated 
 No.   Dated No.  Dated 

8. Bidder agrees that the Owner has the right to accept or reject any or all bids and to waive all informalities.

9. By signing, bidder acknowledges that ALL ALLOWANCES have been included in the Base Bid.

Respectfully submitted, 

CONTRACTOR 

(SEAL: - if Bid is by a Corporation) 
Signature: 

Printed Name, Title: 

Address: 
 Street or Box    City      State Zip 

Telephone: (  ) ___________________          
Fax: (  ) ___________________          

FILL IN APPLICABLE INFORMATION: 

A CORPORATION, Chartered in the STATE of     , authorized to do business in the State of TEXAS 

A PARTNERSHIP composed of: __________________________________ 

AN INDIVIDUAL, operating under the name of: ______________________________ 
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SECTION 02060 - DEMOLITION 

PART 1 - GENERAL: 

SUBMITTALS:   
The procedures proposed for the accomplishment of salvage and demolition work shall be 
submitted for approval.  The procedures shall provide for safe conduct of the work, careful 
removal and disposition of materials specified to be salvaged, protection of property which is to 
remain undisturbed, coordination with other work in progress, and timely disconnection of utility 
services.  The procedures shall include a detailed description of the methods and equipment to 
be used for each operation, and the sequence of operations. 

GENERAL REQUIREMENTS:   
The work includes demolition or removal of all construction indicated or specified.  All materials 
resulting from demolition work, except as indicated or specified otherwise, shall become the 
property of the Contractor and shall be removed from the limits of the property.  Rubbish and 
debris shall be removed from the property daily unless otherwise directed so as to not allow 
accumulation inside or outside the building.  Materials that cannot be removed daily shall be 
stored in areas specified by the Architect. 

DUST CONTROL:   
The amount of dust resulting from demolition shall be controlled to prevent the spread of dust to 
occupied portions of the building and to avoid creation of a nuisance in the surrounding area.  
Use of water will not be permitted when it will result in, or create, hazardous or objectionable 
conditions such as ice, flooding and pollution. 

PROTECTION: 
1. Protection of Existing Work:  Before beginning any cutting or demolition work, the Contractor
shall carefully survey the existing work and examine the drawings and specifications to 
determine the extent tot the work.  The Contractor shall take all necessary precautions to insure 
against damage to existing work to remain in place, to be reused, or to remain the property of 
the owner, and any damage to such work shall be repaired or replaced as approved by the 
Architect at no additional cost to the owner.  The Contractor shall carefully coordinate the work 
of this section with all other work and construct and maintain shoring, bracing and supports, as 
required.  The Contractor shall insure that structural elements are not overloaded and be 
responsible for increasing structural supports or adding new supports as may be required as a 
result of any cutting, removal, or demolition work performed under any part of this contract. 

2. Protection of building from the Weather:  The interior of the building and all materials and
equipment shall be protected form the weather at all times. 

3. Protection of Trees: Trees within the project site which might be damaged during demolition
and which is indicated to be left in place shall be protected by a 6-foot high fence.  The fence 
shall be securely erected a minimum of 5-feet from the trunk of individual trees of follow the 
outer perimeter of branches or clumps of trees.  Any tree designated to remain that is damaged 
during the work under this contract shall be replaced. 
4. Environmental protection:  All work and Contractor operations shall comply with the
requirements of SECTION:  ENVIRONMENTAL PROTECTION. 

BURNING:  The use of burning at the project site of the disposal of refuse and debris will not be 
permitted. 
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USE OF EXPLOSIVES:  Use of explosives will not be permitted. 
 
PART 2 - EXECUTION: 
 
EXISTING FACILITIES: 
 
1.  Structural, Walls, and Partitions:  Existing walls and partitions indicated shall remain. 
 
DISPOSITION OF MATERIAL: 
 
1.  Title of Materials:  Title to all materials and equipment to be demolished, excepting owners 
salvage and historical items, is vested in the Contractor upon receipt of notice to proceed.  The 
owner will not be responsible for the condition, loss or damage to such property after notice to 
proceed. 
 
2.  Material for Contractor Salvage:  Material for salvage shall be stored as approved by the 
Architect.  Salvage materials shall be removed form Owner's property before completion of the 
Contract.  Material for salvage shall not be sold on the site. 
 
CLEAN UP: 
 
1.  Debris and Rubbish:  Debris created by the demolition of existing roofs shall be removed 
form site and buildings. 
 
2.  Debris Control:  Debris shall be removed and transported in a manner as to prevent spillage 
on streets or adjacent areas. 
 
3.  Regulations:  Local regulations regarding hauling and disposal apply. 
 
 
 
 
END OF SECTION 02060 
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SECTION 04200 - UNIT MASONRY 
 
PART 1 - GENERAL 
 
RELATED DOCUMENTS: 
Drawings and general provisions of Contract, including General and supplementary   Conditions 
and Division-1 Specification sections, apply to work of this section. 
 
DESCRIPTION OF WORK: 
 
Extent of each type of masonry work is indicated on drawings and schedule. 
 
QUALITY ASSURANCE: 
        
Field Constructed Mock Ups:   Prior to  installation  of  masonry work, erect  sample wall 
representative of completed masonry work required  for  project  with  respect to  qualities of 
appearance, materials and construction.  Locate mock-ups on site in locations indicated or, if not 
indicated, as directed by Architect.  Retain mock-ups during construction as standard for judging 
completed masonry work. For the following types of masonry, build mock-ups which are 
approximately 4’ long by 4’ high by full thickness including back-up wythes, if any. When 
directed, demolish mock-up and remove from site. 
 
Mock up should include each type of exposed unit masonry work. 
 
SUBMITTALS: 
 
Product Data: Submit  manufacturer's product  data for  each type of masonry  unit, accessory,  
and  other  manufactured  products, including certifications  that each  type complies with 
specified requirements. 
 
Samples:  Submit, for verification purposes, samples of each exposed masonry unit and colored 
masonry mortar, if any.  Include in each set of samples the full range of exposed colors and 
textures to be expected in completed work.  
 
JOB CONDITIONS: 
Protection of Work: During  erection, cover  top  of  walls  with heavy waterproof  sheets at  end  
of  each  days'  work.  Cover partially completed structures when work is not in progress. 
 
Extend cover a minimum of 24 inches down both sides and hold cover securely in place. 
 
Do not apply uniform floor or roof loading for at least 12 hours after building masonry walls or 
columns.  
 
Do not apply concentrated loads for at least 3 days after building masonry walls or columns. 
 
Staining: Prevent grout or mortar or soil from staining the face of masonry to be left exposed or 
painted.  Remove immediately grout or mortar in contact with such masonry. 
 
Protect base of walls from rain-splashed mud and mortar splatter by means of coverings spread 
on ground and over wall surface. 
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Protect sills, ledges and projections from droppings of mortar. 
 
Cold Weather Protection: 
 
Do not lay masonry units which are wet or frozen or when temperature is 45 Degrees F and 
falling. 
 
Protect completed masonry and masonry not being worked on in the following manner. 
Temperature ranges indicated apply to mean daily air temperatures except for grouted 
masonry.  For grouted masonry temperature ranges apply to anticipated minimum night 
temperatures. 
 
   40 F (4 deg. C) to 32 deg. F (0 deg. C): 
 
  Protect masonry from rain or snow for at least 24 hours by covering with weather-

resistive membrane. 
 
   32 F (0 deg. C) to 20 deg. F (-7 deg. C): 
 

Completely cover masonry with weather-resistive insulating blankets or similar 
protection for at least 24 hours, 48 hours for grouted masonry. 

 
   20 deg. F (-7 deg. C) and below: 
 

Except as otherwise indicated, maintain masonry temperature above 32 F (0 deg) for 24  
hours using enclosures and supplementary heat,  electric heating  blankets, infrared 
lamps or other methods proven to be satisfactory.   For grouted masonry maintain 
heated enclosure to 40 deg. F (4 deg. C) for 48 hours. 

 
PART 2 - PRODUCTS 
 
MASONRY UNITS, GENERAL:            
Manufacturer, obtain masonry units from one manufacturer, of uniform texture and color for 
each kind required, for each continuous area and visually related areas.  All units shall be made 
in the USA. 
 
Masonry Unit Characteristics:  Provide units complying with standards referenced and 
requirements indicated.  
 
Manufacturer, obtain masonry units from one manufacturer, of uniform texture and color for 
each kind required, for each continuous area and visually related areas.  All units shall be made 
in the USA. 
 
Masonry Unit Characteristics: Provide units complying with standards referenced and 
requirements indicated. 
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CONCRETE MASONRY UNITS (CMU): 
Size:  U. S. Made.  Manufacturer's standard units with nominal face dimensions of 16" long x 8" 
(15-5/8" x 7-5/8" actual), unless otherwise indicated.  
 
Special shapes:  Provide where required for lintels, corners, jambs, sash, control joints, headers, 
bonding and other special conditions.  Provide bullnose units for outside exposed corners, i.e., 
walls, windows, door jambs, sill, column and downspout covers. 
 
Virgin polyvinyl chloride with plasticizers and other modifiers, formed into uniform flexible 
sheets not less than 40-mils thick and black in color, unless otherwise indicated. 
 
First base course of concrete masonry unit shall not be bullnosed to allow for rubber base 
corner unit. 
 
Hollow Load-Bearing (HL) CMU:  ASTM C 90 where shown as "HL-CMU" and as follows: 
                  Grade: "N" 
 
Weight Classification:  Lightweight units unless otherwise indicated.  (125 lbs, per cu. ft. or 
more, oven dry weight of concrete).  ASTM C 331, Type  I, Grade N. 
 
Cure units by autoclave treatment at a minimum temperature of 350 F (176 degrees C), and a 
minimum pressure of 125 psi. 
 
Limit moisture absorption of 25% of saturation during delivery and until time of installation. 
 
Cure unit in a moisture-controlled atmosphere or in an autoclave a normal pressure and 
temperature to comply with ASTM C 90, Type I. 
 
Limit moisture absorption during delivery and until time of installation to the maximum 
percentage specified for Type I units for the average annual relative humidity as reported by the 
U. S. Weather Bureau Station nearest the project site. 
  
Exposed Faces:  Smooth. 
 
All units will be manufactured to include “Dry Block®” or Rain Block integral water repellant in 
accordance with ASTM E 514 or as required by drawings. 
 
All units shall be manufactured with a chamfered edge to insure a straight break on the face 
shell of the unit 
 
MORTAR MATERIALS: 
Portland Cement: ASTM  C 150, Type I.  Provide natural color or as required to produce required 
mortar color. 
 
MASONRY CEMENT:  ASTM C91 
 
Hydrated Lime:  ASTM C 207, Type S. 
 
Aggregate for Mortar:   ASTM C 144, except for joints less than 1/4" use aggregate graded with 
100% passing the No. 16 sieve. 
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Aggregate for Grout:  ASTM C 404. 
 
Water:  Clean and potable. 
 
MASONRY ACCESSORIES: 
Horizontal Joint Reinforcing and Ties for Masonry:              
 
Provide welded wire units prefabricated in straight lengths of not less than 10', with matching 
corner ("L") and intersecting ("T") units.  Fabricate from cold-drawn steel wire complying with 
ASTM A 82, with deformed continuous side rods and plain cross rods, into units with widths of 
approximately 2" less than nominal width of walls and partitions as required to position side 
rods for full embedment in mortar with mortar coverage of not less than 5/8" on joint faces 
exposed to exterior and not less than 1/2" elsewhere.  Provide the following type of joint rein-
forcing unless otherwise indicated. 
 
Coated or corrosion-resistant metal meeting or exceeding applicable standard: 
 
Zinc-coating flat metal:  ASTM A153 
Zinc-coating of wire:  Hot Dipped Galvanized  
Provide job fabricated corner sections for all type of reinforcement. 
 
Types: Wire Mesh: 

Minimum Gage:  20 
Mesh:  1/2 inch        
Galvanized Wire: 
Width:  1 inch less than width of masonry 
 
Wall Reinforcement: 
Wire Gage:  9 gage (side and cross rods) cross rods not more than 16" o.c. 
Types:  Truss 
Provide with "V" drip. 
 
Multi-Wythe Wall Reinforcement: 
 
Prefabricated welded joint reinforcement 
          
Wire Gage:  9 gage (side and cross rods) cross rods not more than 16" o.c. 
Types:  Truss Trirod with "V" drop. 

 
Wire Finish:  Provide Hot Dipped galvanized finish except as otherwise indicated. 
 
For exterior walls hot-dip galvanized joint reinforcing after fabrication to comply with ASTM A 
153, Class B-2 coating (1.5 oz. per sq. ft.). 
 
Where spacing and back-up joints do not align, provide either offset or adjustable 2-piece ties. 
 
Individual Wire Ties for Masonry: 
 
Fabricate from 3/16" cold-drawn steel wire, ASTM A82, unless otherwise indicated, of the length 
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required for proper embedment in wythes of masonry. 
 
Where spacing and back-up joints do not align, provide either offset or adjustable 2-piece ties. 
 
For interior and exterior walls, fabricate from steel wire   with mill galvanized finish.  Use wire 
ties at all wall intersections. 
 
Anchors and Ties: 
 
Provide straps, bars, bolts and rods fabricated from 1/4" diameter rod stock, unless otherwise 
indicated 
Paint all welds with red primer. 
 
Flexible Anchors:  Where masonry is indicated to be anchored to structural framework with 
flexible anchors, provide 2-piece anchors which will permit horizontal and vertical movement of 
masonry but will provide lateral restraint. 
 
Adjustable Wire Anchors:   
 
Wire Anchors:  Wire 1/4" diameter - Weld to Structural Frame and paint welds 
               Triangular Wire Loop: 
 
Wire:  All wire to meet ASTM A82 for steel wire. 
 
Triangular Wire Loops:  Size as on drawings or as required by manufacturer for proper 
anchoring. 
 
Anchoring: 
Embed into face brick a minimum of 2 - 1/2". 
Embed into bond beams and CMU a minimum of 4". 
Weld wire bars to structural frames, and paint welds. 
 
Adjustable wall reinforcement:  (Multi-Wythe and Cavity Walls) 
 
Wire gage:  9 gage (side and cross rods) cross rods not more than 16 o.c. 
Type: Truss 
Provide “V” drip for cavity walls. 
 
For interior work, including devices which extend only into interior wythes of exterior masonry, 
fabricate from steel with mill galvanized. 
 
For devices which extend into exterior wythe, fabricate from steel with hot-dip galvanized 
coating, ASTM A 153, Class B-2. 
 
Flashings for Masonry: 
Provide concealed flashing, shown to be built into masonry. 
 
Provide concealed flashings as follows: 
Virgin polyvinyl chloride with plasticizers and other modifiers, formed into uniform flexible 
sheets not less than 40-mils thick and black in color, unless otherwise indicated. 
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MISCELLANEOUS MASONRY ACCESSORIES: 
Reinforcing Bars: Deformed steel, ASTM A 615, Grade 60 for bars No3" x 3" x “10. 3 to No. 18. 
 
Bond Breaker Strips:  15-lb. Asphalt roofing felt complying with  
ASTM D 226, or 15-lb, coal-tar roofing felt complying with ASTM D 227. 
 
Pre-molded Control Joint Strips:   Solid rubber strips with a Shore A durometer hardness of 60 to 
80, designed to fit standard sash block and maintain lateral stability in masonry wall; size and 
configuration as indicated. 
 
Plastic Weep holes:  Unless otherwise indicated, provide 1/4" round X 4" long medium density 
polyethylene plastic tubes to form weep holes, 24" o.c. cotton sash rope may also be used. 
 
MORTAR AND GROUT MIXES: 
Do not lower the freezing point of mortar by use of admixtures or  
anti-freeze agents. 
 
Masonry Cement - Must comply with ASTM C91. 
 
Mortar for Unit Masonry:  Comply with ASTM C 270, Proportion 
Specification, for types of mortar required, unless otherwise indicated. 
      
     Use Type S mortar   for   reinforced   masonry   and   where indicated. 
  
     Use Type N mortar for exterior, above grade load bearing and non-load bearing walls; for 

interior load bearing walls; and for other applications where another type is not indicated. 
 
Grout for Unit Masonry:  Comply with ASTM C 476 for grout for use in construction of reinforced 
and non-reinforced unit masonry. Use grout of consistency indicated or if not otherwise 
indicated, of consistency (fine or coarse) at time of placement which will completely fill all 
spaces intended to receive grout. 
 
PART 3 - EXECUTION 
 
INSTALLATION, GENERAL: 
Thickness: Build masonry construction to the full thickness shown, except, and build single-
wythe walls (if any) to the actual thickness of the masonry units, using units of nominal 
thickness shown or specified. 
 
Build chases and recesses as shown and as required for the work of other trades. Provide not 
less than 8” of masonry between chase or recess and jamb of openings, and between adjacent 
chases and recesses. 
 
Cut masonry units with motor-driven saws to provide clean, sharp, un-chipped edges.   Cut units 
as required to provide pattern shown and to fit adjoining work neatly.   Use full units without 
cutting where possible.  Use dry cutting saws to cut concrete masonry units. 
 
Chipped block shall not be used where visible. 
 
Do not wet concrete masonry units. 
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Pattern Bond:  Lay exposed masonry in the bond pattern shown, or if not on, lay in running bond 
vertical joint in each course centered on units in courses above and below.  Lay concealed 
masonry with all units in a wythe bonded by lapping not less than 2".  Bond and unlock each 
course of each wythe at corners, unless otherwise shown. 
 
Layout walls in advance for accurate spacing of surface bond patterns, with  uniform joint  
widths and  to  accurately  locate openings, movement-type  joints, returns  and offsets.  Avoid 
the use of less-than-half size units at corners, jambs and wherever possible at other locations. 
 
Lay-up walls plumb and with courses level, accurately spaced and coordinated with other work.  
 
Lay-up walls: Lay up walls with the good side of the units towards the hallways or larger walls. 
 
Stopping and Resuming Work:   Rack back 1/2-masonry unit length in each course; do not tooth.   
Clean exposed surfaces of set masonry, wet units lightly (if required) and remove loose masonry 
units and mortar prior to laying fresh masonry. 
 
Built-In Work: As the work progresses, build-in items specified under this and other sections of 
these specifications.  Fill in solidly with masonry around built-in items. 
      
     Fill space between hollow metal frames and masonry solidly with mortar. 
 
 Where built-in items are to be embedded in cores of hollow masonry units, place  
 a layer of metal lath in the joint below and rod mortar or grout into core. 
 
 Fill CMU cores with grout 3 courses (24") under bearing plates, beams, lintels,  posts 
and similar conditions, unless otherwise indicated. 
 
Intersecting Load bearing Walls:  If carried up separately, block vertical joint with 8" maximum 
offsets and provide rigid steel anchors spaced not more than 4' - 0" o.c. vertically, or omit 
blocking and provide rigid steel anchors at not more than 2' - 0" o.c. vertically.  Form anchors of 
galvanized steel not less than 1-1/2" x 1/4" x 2' -0" long with ends turned up not less than 2" or 
with cross-pins.  If used with hollow masonry units, embed ends in mortar filled cores. 
 
Non-Load bearing Interior Partition Walls:  Build full height of story to underside of solid 
structure above, unless otherwise indicated. 
 
MORTAR BEDDING AND JOINTING: 
Lay brick and solid concrete masonry units with completely filled bed, head and collar joints; 
butter ends with sufficient mortar to fill head joints and shove into place. Do not slush head 
joints. 
 
Lay hollow concrete masonry units with full mortar coverage on horizontal and vertical face 
shells.   Bed webs   in  mortar in starting course  on footings  and foundation  walls  and  in  all 
courses of  piers, columns  and pilasters,  and where adjacent to cells or  cavities to  be 
reinforced  or filled with concrete  or grout.   For starting course on footings where cells are not 
grouted, spread out full mortar bed including areas under cells. 
 
Joints:  Maintain joint widths shown, except for minor variations required to maintain bond 
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alignment. If not otherwise indicated, lay walls with 3/8" joints. 
 
Cut joints flush for masonry walls which are to be concealed or to be covered by other materials. 
 
Tool horizontal joints with a 2'-0" or 3'-0" sledge runner.  All joints to be uniform. 
 
Tool exposed joints slightly concave using a jointer larger than joint thickness.  Tool horizontal 
joint with a 2' - 3' sledge runner, all joints shall be uniform. Rake out mortar in preparation for 
application of caulking or sealants where shown. 
 
Remove masonry units disturbed after laying; clean and relay in fresh mortar.   Do not pound 
corners at jambs to fit stretcher units which have been set in position.  If adjustments are 
required, remove units, clean off mortar, and reset in fresh mortar. 
 
CAVITY WALLS: 
Keep cavity clean of mortar droppings and other materials during construction.  Strike joints 
facing cavity, flush. 
 
Tie exterior wythe to back with continuous horizontal joint reinforcing embedded in mortar 
joints at not more than 16" o.c. vertically. 
 
Provide weep holes in exterior wythe of cavity, composite and veneer walls located immediately 
above ledges and flashing, spaced 2'  -0 " o.c., unless otherwise indicated. 
 
STRUCTURAL BONDING OF MULTI-WYTHE MASONRY: 
 
Use individual metal ties installed in horizontal joints to bond wythes together.  Provide ties as 
shown, but not less than one metal tie for 4 sq. ft. of wall area spaced not to exceed 24" o.c. 
horizontally and vertically.  Stagger ties in alternate courses.  Provide additional ties within 1' -0" 
of all openings and space not more than 3' -0" apart around perimeter of openings.  At 
intersecting and abutting walls, provide ties at not more than 24" o.c. vertically. 
 
Use continuous horizontal joint reinforcement embedded in horizontal mortar joints for bond 
tie between wythes.  Install at not more than 16" o.c. vertically as specified.  Provide continuity 
at corners and intersections using prefabricated "L" and "T" units. 
 
HORIZONTAL JOINT REINFORCING:  
Provide continuous horizontal joint reinforcing as shown and specified.  Fully embed 
longitudinal side rods in mortar for their entire length with a minimum cover of 5/8" on exterior 
side of walls, 1/2" at other locations.  Lap reinforcement a minimum of 6". 
 
Do not bridge control and expansion joints with reinforcing, unless otherwise indicated.  Provide 
continuity at corners and wall intersections by use of job fabricated "L" and "T" sections.  Cut 
and bend units as directed by manufacturer for continuity at returns, offsets, column 
fireproofing, pipe enclosures and other special conditions. 
 
Space continuous horizontal reinforcement as follows: 
 
For multi-wythe walls (solid or cavity) where continuous horizontal reinforcing acts as structural 
bond or tie between wythe, space reinforcing as required by code but not less than 16" o.c. 
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vertically. 
 
For single-wythe walls,  space   reinforcing  at   16"  o.c. vertically, unless otherwise indicated. 
 
Reinforce masonry openings  greater   than   1'-0"   wide,   with horizontal joint  reinforcement 
placed  in  2  horizontal  joints approximately  8"   apart,  immediately   above  the  lintel  and 
immediately below   the  sill.  Extend reinforcement a minimum of 2'-0" beyond jambs of the 
opening, bridging control joints, where provided. 
 
ANCHORING MASONRY WORK: 
 
Provide anchor devices of type indicated. If not indicated, provide standard type for facing and 
back-up involved. 
 
Anchor masonry to structural members where masonry abuts or faces structural members to 
comply with the following: 
 
      Provide an open space not less than 1” in width between masonry   and structural 

member, unless otherwise indicated. 
      Keep open space   free of mortar or other rigid materials. 
      
 Anchor masonry to structural members with metal ties embedded in masonry joints and 

attached to structure.  Provide anchors with flexible ties sections, unless otherwise 
indicated. 

           
 Space anchors as indicated, but not more than 24” o.c. vertically and 36" o.c. 
 horizontally. 
 
Anchor single wythe masonry veneer to backing with metal ties as follows: 
 
Anchor veneer to structural members with metal anchors embedded in masonry joints and 
attached to structure.  Provide anchors with flexible tie section, unless otherwise indicated. 
 
Space veneer anchors as shown, or if not shown, space not more than 16" o.c. vertically and 24" 
o.c. horizontally.  Provide additional anchors within 1 - 0" of openings and space not more than 
3 - 0" around perimeter. 
 
LINTELS: 
Install loose lintels of hot-dipped galvanized steel and other materials where shown.  
 
Provide masonry lintels where shown and wherever openings of more than 1' 0" are shown 
without structural steel or other supporting lintels.  Provide precast or formed-in-place masonry 
lintels.  Thoroughly cure precast lintels before handling and installation.  Temporarily support 
formed in place lintels. 
 
For hollow concrete masonry unit walls, use specially formed "U" shaped lintel units with 
reinforcing bars placed as shown and filled with grout of consistency required to completely fill 
space between reinforcing bars and masonry unit. 
 
Provide minimum bearing at each jamb, of 4" for openings less than 6' 0" wide, and 8" for wider 
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SECTION 08100 - STEEL DOORS AND FRAMES 
 
PART 1 - GENERAL 
 
RELATED DOCUMENTS: 
Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work of this section. 
 
DESCRIPTION OF WORK: 
Extent of standard steel doors and frames is indicated and scheduled on drawings. 
 
 Custom hollow metal work is specified in other Division 8 sections. 
 Builder's hardware is specified elsewhere in Division 8. Galvanized  
 
QUALITY ASSURANCE: 
Provide doors and frames complying with Steel Door Institute "Recommended 
Specifications: Standard Steel Doors and Frames” (SDI 100) and as herein specified. 
 
Provide Hurricane Resistant Steel Doors and Frames Equal to: Steel Craft Mfg. Co. H-
Series Doors at all exterior door openings. 
 
Manufacturer:  Provide standard steel doors and frames by a single firm specializing in 
production of this type of work.  Acceptable Manufacturer’s: 
 

Texas Door Products  
Ceco Corp. 
Republic Builders Prod. Corp. 
Tex Steel Corp. 
Deansteel 

 
Provide galvanized and insulated doors and frames at exterior conditions only. 
 
SUBMITTALS: 
 
Product Data: Submit manufacturer's specifications for fabrication and installation, 
including data substantiating that products comply with requirements. 
 
Shop Drawings:  Submit for fabrication and installation of steel doors and frames.  
Include details of each frame type, elevations of door design types, conditions at 
openings, details of construction, location and installation requirements of finish 
hardware and reinforcements, and details of joints and connections. Show anchorage 
and accessory items.    
 
Provide schedule of doors and frames using same reference numbers for details and 
openings as those on contract drawings. 
 
Wind Pressures Requirements: Submit documentation stating the door and frame 
system has been designed to meet a wind pressure defined by the structural engineer 
and Texas Department of Insurance Product Evaluation Guidelines. 
 
Label Construction Certification: Submit manufacturer’s certification for oversize fire 
rated doors and frames that each assembly has been constructed with materials and 
methods equivalent to requirements for labeled construction. 
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DELIVERY, STORAGE AND HANDLING: 
Deliver hollow metal work in cartons or crated to provide protection during transit and job 
storage. Provide additional sealed plastic wrapping for factory finished doors. 
 
Inspect hollow metal work upon delivery for damage. Minor damages may be repaired 
provided refinished items are equal in all respects to new work and acceptable to 
Architect; otherwise, remove and replace damaged items as directed. 
 
Store doors and frames at building site under cover. Place units on wood sills at least 4" 
high, or otherwise store on floors in manner that will prevent rust and damage.  Avoid 
use of non vented plastic or canvas shelters which could create humidity chamber. If 
cardboard wrapper on door becomes wet, remove carton immediately.  Provide 1/4" 
spaces between stacked doors to promote air circulation. 
 
PART 2 - PRODUCTS 
 
MATERIALS: 
 
Hot Rolled Steel Sheets and Strip: Commercial quality carbon steel, pickled and oiled, 
complying with ASTM A 569 and ASTM A 568. 
 
Cold Rolled Steel Sheets: Commercial quality carbon steel, complying with ASTM A 366 
and ASTM A 568. 
 
Supports and Anchors: Fabricate of not less than 18 gage galvanized sheet steel. 
 
Inserts, Bolts and Fasteners: Manufacturer's standard units, except hot dip galvanized 
items to be built into exterior walls, complying with ASTM A 153, Class C or D as 
applicable. 
 
Shop Applied Paint: 
 
Primer: Rust inhibitive enamel or paint, either air drying or baking, suitable as a base for 
specified finish paints. 
 
FABRICATION, GENERAL: 
Fabricate steel door and frame units to be rigid, neat in appearance and free from 
defects, warp or buckle. Wherever practicable, fit and assemble units in manufacturer's 
plant.  Clearly identify work that cannot be permanently factory assembled before 
shipment, to assure proper assembly at project site. 
 
Fabricate exposed faces of doors and panels, including stiles and rails of non-flush units, 
from only cold rolled steel. 
 
Fabricate frames, concealed stiffeners, reinforcement, edge  channels, louvers and 
moldings from either cold rolled or hot  rolled steel (at fabricator's option). 
 
Finish Hardware Preparation: 
Prepare doors and frames to receive mortised and concealed finish hardware in 
accordance with final Finish Hardware Schedule and template provided by hardware 
supplier. Comply with applicable requirements of ANSI A 115 series specifications for 
door and frame preparation for hardware.  Exterior doors shall be fabricated and 
assembled using frame, hinge, and locking hardware as indicated on third party test 
report. 
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Reinforce doors and frames to receive surface applied hardware.   Drilling and tapping 
for surface applied finish hardware may be done at project site. 
 
 
Locate finish hardware as indicated on final shop drawings or, if not shown, in 
accordance with "Recommended Locations for Builder’s Hardware," published by Door 
and Hardware Institute.  
 
Shop Painting: 
Clean, treat, and paint exposed surfaces of steel door and frame units, including 
galvanized surfaces. 
 
Clean steel surfaces of mill scale, rust, oil, grease, dirt, and other foreign materials 
before application of paint. 
 
Apply shop coat of prime paint of even consistency to provide a uniformly finished 
surface ready to receive finish paint. 
 
STANDARD STEEL DOORS: 
Provide metal doors of types and styles indicated on drawings or schedules. 

  1 3/4" doors  
Stiles   16 ga.        
Panels   16 ga. 
Hinge Tap Plate  9 ga. 
Hinges   1 1/2 pair 4 1/2 x 4 1/2 full mortise template  
Lock reinforcement   3/32" steel 
Lock Set                      See Hardware Schedule 
Door Closer Reinforcement 9 ga. 
Insulated   PolyurethaneR-5 

 
STANDARD STEEL FRAMES: 
Provide metal frames for doors, transoms, sidelights, borrowed lights, and other 
openings, of types and styles as shown on drawings and schedules.  Conceal 
fastenings, unless otherwise indicated. 
 

Frames shall be 16 gauge 
Fabricate frames with metered corners, knocked down not acceptable. 

 
Door Silencers:  Except on weatherstripped frames, drill stops to receive 2 silencers on 
strike jambs of single swing frames and 3 silencers on heads of double swing frames. 
 
Glazing Stops:  16 ga. steel channel with pre drilled holes for flat heads of double sink 
screws. 
 
Plaster Guards:  Provide 26 gauge steel plaster guards or mortar boxes, welded to 
frame, at back of finish hardware cutouts where mortar or other materials might obstruct 
hardware operation. 
 
Fire Resistant Frames: Provide 1-hr rated doors in partitions shown on plans and as 
scheduled. 
 
PART 3 - EXECUTION 
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INSPECTION: 
Installer must examine substrate and conditions under which steel doors and frames are 
to be installed and must notify Contractor in writing of any conditions detrimental to 
proper and timely completion of work.  Do not proceed with work until unsatisfactory 
conditions have been corrected in manner acceptable to Installer. 
 
INSTALLATION: 
 
General:  Install standard steel doors, frames, and accessories in accordance with final 
shop drawings, manufacturer's data, and as herein specified. 
 
Placing frames: 
 
Comply with provisions of SDI 105 "Recommended Erection Instructions for Steel 
Frames", unless otherwise indicated. 
 
Except for frames located at in place concrete or masonry and at drywall installations, 
place frames prior to construction at enclosing walls and ceilings.  Set frames accurately 
in position, plumbed, aligned, and braced securely until permanent anchors are set.  
After wall construction is completed, remove temporary braces and spreaders leaving 
surfaces smooth and undamaged. 
 
In masonry construction, locate 3 wall anchors per jamb at hinge and strike levels.  
Building in of anchors and grouting of frames is specified in Division 4. 
 
At in-place concrete or masonry construction, set frames and secure to adjacent 
construction with machine screws and masonry anchorage devices. 
 
Install fire rate frames in accordance with NFPA STD. No. 80. 
 
In metal stud partitions, install at least 3 wall anchors per jamb at hinge and strike levels.  
In open steel stud partitions, place studs in wall anchor notches and wire tie.  In closed 
steel stud partitions, attach wall anchors to studs with tapping screws. 
 
Door Installation: 
 
Fit hollow metal doors accurately in frames, within clearances specified in SDI 100. 
 
Place fire rated doors with clearances as specified in NFPA Standard No. 80. 
 
ADJUST AND CLEAN: 
 
Prime Coat Touch up:  Immediately after erection, sand smooth any rusted or damaged 
areas of prime coat and apply touch up of compatible air drying primer. 
 
Protection Removal:  Immediately prior to final inspection, remove protective plastic 
wrappings from pre-finished doors. 
 
Final Adjustments: Check and readjust operating finish hardware items, leaving steel 
doors and frames undamaged and in complete and proper operating condition. 
 
 
END OF SECTION 08100 
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SECTION 08210 – WOOD DOORS 
 
PART 1 - GENERAL 
 
RELATED DOCUMENTS 
Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to of this section. 
 
DESCRIPTION OF WORK: 
 
Extent and location of each type of wood door is shown on drawings and in schedules. 
 
Types of doors required include the following: 
 
 Prefinished standard and fire rated type wood doors with flush faces. 
 
Louvers for wood doors, including furnishing and installation, are specified under this 
section. Louvers are to be furnished by mechanical contractor. 
 
QUALITY ASSURANCE: 
 
NWMA Quality Marking: Mark each wood door with NWMA Wood Flush Door 
Certification Hallmark certifying compliance with applicable requirements of ANSI/NWMA 
I.S. 1 Series. For manufacturers not participating in NWMA Hallmark Program, a 
certification of compliance may be substituted for marking of individual doors. 
 
REFERENCES: 
 
Comply with the applicable requirements of the following standards unless otherwise 
indicated. 
  

ANSI/AWMA I.S. 1, “Industry Standard for Wood Flush Doors" published by 
National Woodwork Manufacturers Associates (NWMA). 

 
AWI Quality Standard: Section 1300 of "Architectural Woodwork Quality 
Standard" published by the Architectural Woodwork Manufacturers (AWI). 
Designations for grade and core construction under types of doors refer to this 
standard. 

 
SUBMITTALS: 
 
Product Data: Submit door manufacturer's product data, specifications and installation 
instructions for each type of wood door. 
 
Include certifications as may be required to show compliance with specifications. 
 
Shop Drawings: Submit shop drawings indicating location and size of each door, 
elevation of each kind of door, details of construction, location and extent of hardware 
blocking, fire ratings, requirements for factory finishing and other pertinent data. 
 
Samples: Submit samples for the following: 
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Factory Finished Doors: Submit 8" x 11" samples showing fully completed factory finish 
on same veneer and edge construction that will be used on factory-finished doors. 
Submit full range of samples from which selection can be made. Tinting stain may be 
required at architect’s option in order to match finish on existing doors to remain. 
 
Specific Product Warranty: Submit written agreement in door manufacturer's standard 
form signed by Manufacturer, Installer and Contractor, agreeing to repair or replace 
defective doors which have warped (bow, cup or twist) or which show photographing of 
construction below in face veneers, or do not conform to tolerance limitations of NWMA. 
 

1. All work in this Section shall be warranted by a FULL DOOR WARRANTY 
(from the date of installation) against defect in materials and workmanship, 
including the following: 

a. Delamination in any degree. 
b. Warp or twist of ¼” or more in any 3’6” x 7’0” section of a door. 
c. Telegraphing of any part of core assembly through face to cause 

surface variation of 1/100” or more in a 3” span. 
d. Any defect which may, in any way, impair or affect performance of the 

door for the purpose which it is intended. Replacement under this 
warranty shall include hanging, installation of hardware, and finishing. 

2. Periods of warranty after date or installation: 
a. Interior solid core and mineral core Life of original installation. 

3. Doors must be stored, finished, hung and maintained per manufacturers 
recommendations set forth in their Full Door Warranty. 
 

PRODUCT DELIVERY, STORAGE, AND HANDLING: 
 
Protect wood doors during transit, storage and handling to prevent damage, soiling and 
deterioration. Comply with "On Site Care" recommendations of NWMA pamphlet "Care 
and Finishing of Wood Doors" and with manufacturer's instructions and otherwise 
indicated. 
 
PART 2 - PRODUCTS 
 
BASIS OF DESIGN:  Graham Assa Abloy 
    
ACCEPTABLE MANUFACTURERS: 
 VT Industries 
 Graham Assa Abloy 
 Oshkosh Door Company 
 Haley Architectural Doors 
 
All other door manufacturers must receive prior approval before allowed as substitute.  
 
MATERIALS AND COMPONENTS: 
 
General: Provide wood doors complying with applicable requirements of NWMA I.S. 1 
for kinds and types of doors indicated and as specified. 
 

Face Panels: Manufacturer's standard 5 ply panels hot pressed, unless otherwise 
indicated. 
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Exposed Surfaces: Provide same exposed surface material on both faces of 
each door, unless otherwise indicated. 

 
Exposed edges shall be hardwood and compliment face veneer species. 

 
GENERAL FABRICATION REQUIREMENTS: 
 
Transom and Side Panels: Wherever transom panels or side panels of wood are shown 
in same framing systems as wood doors, provide panels which match quality and 
appearance of associated wood doors, unless otherwise indicated. Fabricate matching 
panels with same construction, exposed surfaces and finish as specified for associated 
doors. 
 
INTERIOR FLUSH WOOD DOORS: 
 

Faces:  Red oak, plain sliced or rotary cut, 2 end matched panels. 
Grade:   A. 
Core Construction: SLC (structural composite lumber core). 
Edges:   Hardwood 
Particle Core door will NOT BE ACCEPTED. 

 Vision Lite Frames shall meet 20 minutes rating.  
 
Provide 60 minute label doors in partitions shown on plans and as scheduled.  
 
FACTORY FINISH: 

1. Comply with referenced WDMA Section G-15, “Factory Finishing.”. 
2. Pre-finish wood doors at factory. 
3. Transparent Finish: Match finish indicated in WDMA Section G-17: WDMA 
System #6. 
 

PRE-FITTING AND PREPARATION FOR HARDWARE: 
 
Comply with tolerance requirements of NWMA for pre-fitting. Machine the wood doors 
where hardware requires cutting of doors. Comply with final hardware schedules and 
door frame shop drawings and with hardware templates and other essential information 
required to ensure proper fit of doors and hardware. 
 
Take accurate field measurements of hardware mortises in metal frames to verify 
dimensions and alignment before proceeding with machining in factory. 
 
PART 3 - EXECUTION 
 
INSPECTION: 
 
Installer must examine door frames, and verify that frames are correct type and have 
been installed as required for proper hanging of corresponding doors and notify 
Contractor in writing of conditions detrimental to proper and timely installation of wood 
doors. Do not proceed with installation until unsatisfactory conditions have been 
corrected in a manner acceptable to Installer. 
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INSTALLATION: 
Condition doors to the average humidity of the installation areas prior to hanging. 
 
Hardware: For installation see Division 8 "Builders Hardware" section of these 
specifications. 
 
Manufacturer's Instructions: Install wood doors in accordance with manufacturer's 
instructions and as shown.  
 
Job Fit Doors: Align doors to frame for proper fit and uniform clearance at each edge 
and machine for hardware. Seal cut surfaces after fitting and machining. 
 
Clearance: For non fire doors provide clearances of 1/8" at jambs and heads; 1/8” at 
meeting stiles for pairs of doors; and 1/2" from bottom of door to top of decorative floor 
finish or covering. Where threshold is shown or scheduled, provide 1/4" clearance from 
bottom of door to top of threshold. 
 
Job Site Finished Doors: See painting sections in Division 9 of these specifications for 
finishing requirements for finishing wood doors. 
 
ADJUST AND CLEAN: 
 
Operation: Re-hang or replace doors which do not swing or operate freely, as directed 
by Architect. 
 
Finished Doors: Refinish or replace doors damaged during installation, as directed by 
Architect. 
 
Protection and Completed Work: Advise Contractor of proper procedures required for 
protection of installed wood doors from damage or deterioration until acceptance of 
work. 
 
 
 
END OF SECTION 08210 
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MANUFACTURERS 

Butts Hager Hagr 
Locksets Schlage Lock Co. Schl 
Exit Device Von Duprin Von 
Closers Nortons Nort 
Mullions Von Duprin Von 
Stops Hager Hagr 
Silencers Hager Hagr 
Thresholds Hager Hagr 
Weatherstripping Hager Hagr 

Keys & Keying; 
All locks, cylinders and deadbolts shall be Master Keyed as required by the Owner to the 
Existing Grand Master Key System. Provide cylinders to all locksets, exit devices, etc. 
whether noted or not. Furnish two (2) keys per locking device. 

Provide Cylinder Dogging at all panic hardware, in lieu of hex key. 

FIRE EXIT DEVICE AND HARDWARE AT MECHANICAL ROOM 

Schedule at new door 
3.0 pair butts  BB1191 x 4.5 x 4.5 x 630 x NRP Hagr 
exit device  99L x 626 x 30" Von  
exit device  99L x 626 x 30" Von 
removable mullion  9954-KR Von 
floor stop (2) 243F x 626 Hagr 
door closer  (2) P1601 BF x 689 x SNB  Nort 
threshold 520 x SV x 72" x SMS  Hagr 
weatherstripping 891 SV x 72" x 2@ 84" x SMS Hagr 
door bottom  (2)-770 SV x 34" x SMS Hagr 
door drip 810S x 76" x SMS  Hagr 
astragal  872S x 84" x SMS  Hagr 
kick plates (2)190S x 12” x 34” x 626  Nort 
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SECTION 09650 - RESILIENT FLOORING 
AS REQUIRED TO MATCH EXISTING 
 
PART 1 - GENERAL 
 
RELATED DOCUMENTS: 
Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work of this section. 
 
DESCRIPTION OF WORK: 
Extent of resilient flooring and accessories is shown on drawings and in schedules. 
Floor Wax 
 
QUALITY ASSURANCE: 
Manufacturer: Provide each type of resilient flooring and accessories as produced by a 
single manufacturer, including recommended primers, adhesives, sealants, and leveling 
compounds. 
 
Wherever possible, provide required resilient flooring and accessories produced by a 
single manufacturer.  
 
SUBMITTALS: 
Product Data: Submit 2 copies of manufacturer's technical data and installation 
instructions for each type of resilient flooring and accessory. 
 
Samples: Submit, for verification purposes, samples of each type, color, and pattern of 
resilient flooring, including accessories, required, indicating full range of color and 
pattern variation. 
 
Maintenance Instructions: Submit 2 copies of manufacturer's recommended 
maintenance practices for each type of resilient flooring and accessory required. 
 
Replacement Material: After completion of work, deliver to project site replacement 
materials from same manufactured lot as materials installed, and as follows: 

Tile flooring, not less than one box for each 50 boxes or fraction thereof, for each 
type, size, and color installed. 

 
JOB CONDITIONS: 
Maintain minimum temperature of 65 degrees F (18 degrees C) in spaces to receive 
resilient flooring for at least 40 hours prior to installation, during installation, and for not 
less than 48 hours after installation. Store resilient flooring materials in spaces where 
they will be installed for at least 48 hours before beginning installation. Subsequently, 
maintain minimum temperature of 55 degrees F (13 degrees C) in areas where work is 
completed.  
 
Install resilient flooring and accessories after other finishing operations, including 
painting, have been completed. Do not install resilient flooring over concrete slabs until 
the latter have been cured and are sufficiently dry to achieve bond with adhesive as 
determined by manufacturer's recommended bond and moisture test. 
 
PART 2 - PRODUCTS  
 
ACCEPTABLE MANUFACTURERS: 
Available manufacturers must have thru-chip technology or equal manufacturing 
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technology. 
 
 Vinyl Composition Tile:  

Basis of Design: Armstrong World Industries, Inc. - All available colors including 
Multi-colors 
Tarkett Inc. - Signals, Collage, Expressions/Basics available. 
Mannington Commercial - Essentials and Designer Essentials. 

 Azrock Commercial Flooring - Cortina/Compliments 
  
 Rubber Wall Base: 
 Basis of Design: Flexco Floors 

Johnson Rubber Co., Inc., Flooring Accessories Div. 
 R. C. Musson Rubber Co., Inc. 
 Roppe Rubber Corp. 
 
MATERIALS: 
Colors and Patterns: As shown or scheduled, or as selected by Architect from 
manufacturer's standards.  
 
Tile Flooring: 
Vinyl Composition Tile (VCT): FS SS T 312, Type IV; 12" x 12" unless otherwise 
indicated, and as follows: 
 Composition 1 asbestos-free. 
 Gage: 1/8". 

Allow for four (4) color pattern. 
 
Accessories:  
Basis of Design: Wall Base equal to Flexco #2000. 
Wall Base (WL BS): Provide rubber base complying with FS SS W 40, Type I, with 
matching end stops and preformed corner units, and as follows: 
 Height: 4". 
 Thickness: 1/8" gage. 
 Style: Standard top set cove. 
 Finish: Matte. 
 
Transition strip:  
Provide 1" wide transition strips between all differing floor conditions. 
Provide 1" transition strips at all door openings.  
 
Adhesives (Cements): Waterproof, stabilized type as recommended by flooring 
manufacturer to suit material and substrate conditions. 
 
Concrete Slab Primer: Non staining type as recommended by flooring manufacturer. 
 
Leveling Compound: Latex type as recommended by flooring manufacturer. 
 
Floor Wax:   

Basis of Design: iShine High Solids Floor Finish – Spartan Chemical Company, 
Inc. 

Total Solids – 34.5% 
 Non-Volatile Solids – 25% 
 pH (Concentrate) 8.0-9.0 
Install per Manufactures written directions for preparation and installation of 
product    
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Provide and install total of (7) coats of floor finish. Installation review every two 

 coats for uniform applications.    
 
PART 3 - EXECUTION 
 
PREPARATION: 
 
Broom clean or vacuum surfaces to be covered, and inspect sub-floor. Start of flooring 
installation indicates acceptance of sub-floor conditions and full responsibility for 
completed work. 
  

Use leveling compound as recommended by flooring manufacturer for filling 
small cracks and depressions in sub-floors. 

 
Perform moisture tests on concrete slabs to determine that concrete surfaces are 
sufficiently cured and ready to receive flooring. 

 
Apply concrete slab primer, if recommended by flooring manufacturer, prior to 
application of adhesive. Apply in compliance with manufacturer's directions. 

 
INSTALLATION: 
 
General: 
Install flooring using method indicated in strict compliance with manufacturer's 
recommendations. Extend flooring into toe spaces, door reveals, and into closets and 
similar openings. 
 
Maintain reference markers, holes, or openings that are in place or plainly marked for 
future cutting by repeating on finish flooring as marked on sub-floor. Use chalk or other 
non-permanent marking device. 
 
Install flooring on covers for telephone and electrical ducts, and other such items as 
occur within finished floor areas.  
 
Maintain overall continuity of color and pattern with pieces of flooring installed on these 
covers. Tightly cement edges to perimeter of floor around covers and to covers. 
 
Tightly cement flooring to sub-base without open cracks, voids, raising and puckering at 
joints, telegraphing of adhesive spreader marks, or other surface imperfections. Hand 
roll flooring at perimeter of each covered area to assure adhesion.
 
Tile Floors: 
Lay tile from center marks established with principal walls, discounting minor offsets, so 
that tile at opposite edges of room are of equal width. Adjust as necessary to avoid use 
of cut widths less than 1/2 tile at room perimeters. Lay tile square to room axis, unless 
otherwise shown. 
 
Match tiles for color and pattern by using tile from cartons in same sequence as 
manufactured and packaged. Cut tile neatly around all fixtures. Broken, cracked, 
chipped, or deformed tiles are not acceptable. 
 
 Lay tile in "checkerboard" fashion with grain reversed in adjacent tiles. 
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Adhere tile flooring to substrates using full spread of adhesive applied in compliance with 
flooring manufacturer's directions. 
 
Accessories: 
Apply wall base to walls, columns, pilasters, casework and other permanent fixtures in 
rooms or areas where base is required. Install base in lengths as long as practicable, 
with preformed corner units, or fabricated from base materials with metered or coped 
inside corners. Tightly bond tile to substrate throughout length of each piece to provide 
continuous contact at horizontal and vertical surfaces. 
 

On masonry surfaces, or other similar irregular surfaces, fill voids along top edge 
of resilient wall base with manufacturer's recommended adhesive filler material. 

 
Place resilient edge strips tightly butted to flooring and secure with adhesive. Install 
edging strips at edges of flooring which, when changed to different floor material, would 
otherwise be exposed.  
 
FLOOR WAXING: 
Upon completion of floor installation and before applying first coat of floor finish, 
contractor to coordinate a pre-installation meeting with Owner to determine installation 
schedule and procedures.  Owner will be notified and be present for initial application 
and will provide approval for each subsequent application per a schedule that is set up 
by the Owner and coordinated with General Contractor.   
 

 First (1) coat of floor finish to all areas to allow for initial punch list 
inspection and allow Owner to inspect installation procedures.   

 Remaining Six (6) coats of floor finish will be installed per Owner 
schedule and coordinated with General Contractor.  

 
CLEANING AND PROTECTION:  
Remove any excess adhesive or other surface blemishes, using neutral type cleaners as 
recommended by flooring manufacturer. Protect installed flooring with heavy Kraft paper 
or other covering. 
 
Finishing: After completion of project and just prior to final inspection of work, thoroughly 
clean floors and accessories. 
 
END OF SECTION 09650 
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SECTION 09900   PAINTING 
 
AS REQUIRED TO MATCH EXISTING 
 
PART 1   GENERAL 
 
RELATED DOCUMENTS: 
Drawings and general provisions of Contract, including General and Supplementary 
Conditions and Division 1 Specification sections, apply to work in this section. 
 
DESCRIPTION OF WORK: 
Extent of painting work is indicated on drawings and schedules, and as herein specified. 
 
Work includes painting and finishing of interior and exterior exposed items and surfaces 
throughout Project, except as otherwise indicated. 
 
Surface preparation, priming and coats or paint specified are in addition to shop priming 
and surface treatment specified under other sections of work. 
 
"Paint" as used herein means all coating systems materials, including primers, 
emulsions, enamels, stains, sealers and fillers, and other applied materials whether used 
as prime, intermediate or finish coats. 
 
Paint exposed surfaces whether or not colors are designated in “schedules", except 
where natural finish of material is specifically noted as a surface not to be painted.  
Where items or surfaces are not specifically mentioned, paint the same as similar 
adjacent materials or areas.  If color or finish is not designated, Architect will select these 
from standard colors available for materials systems specified. 
 
Pre Finished Items:  Unless otherwise indicated, do not include painting when factory 
finishing or installer  finishing  is specified for such items as (but not limited to) metal  
toilet enclosures, pre-finished partition systems, acoustic  materials, architectural 
woodwork and casework, finished  mechanical and electrical equipment, including light 
fixtures,  switchgear and distribution cabinets, elevator entrance frames,  doors and 
equipment. 
 
Concealed Surfaces:  Unless otherwise indicated, painting is not required on surfaces 
such as walls or ceilings in concealed areas and generally inaccessible areas, 
foundation spaces, furred areas, utility tunnels, pipe spaces, duct shafts and elevator 
shafts. 
 
Finished Metal Surfaces:  Unless otherwise indicated, metal surfaces of anodized 
aluminum, stainless steel, chromium plate, copper, bronze and similar finished materials 
will not  require finish painting. 
 
Operating Parts:  Unless otherwise indicated, moving parts of operating units, 
mechanical and electrical parts, such as valve and damper operators, linkages, sensing 
devices, motor and fan shafts will not require finish painting. 
 
Do not paint over any code required labels, such as Underwriters’ Laboratories and 
Factory Mutual, or any equipment identification, performance rating, name, or 
nomenclature plates. 
 
SUBMITTALS: 
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Product Data:  Submit manufacturer's technical information including Paint label analysis 
and application instructions for each material proposed for use. 
Samples:  Submit samples for Architect's review of color and texture only.  Provide a 
listing of material and application for each coat of each finish sample. 
 
On 12" x 12" hardboard, provide two samples of each color and material, with texture to 
simulate actual conditions.   Resubmit samples as requested by Architect until 
acceptable sheen, color, and texture is achieved. 
 
On actual wood surfaces, provide two 4" x 8" samples of natural and stained wood 
finish.  Label and identify each as to location and application. 
 
On concrete masonry, provide two 4" square samples of masonry for each type of finish 
and color, defining filler, prime and finish coat. 
 
DELIVERY AND STORAGE: 
Deliver materials to job site in original, new and unopened packages and containers 
bearing manufacturer's name and label, and following information: 
 
    Name or title of material. 
    Fed. Spec. number, if applicable. 
    Manufacturer's stock number and date of manufacture. 
    Manufacturer's name. 
    Contents by volume, for major pigment and vehicle 
    constituents. 
    Thinning instructions. 
    Application instructions. 
    Color name and number. 
 
JOB CONDITIONS: 
 
Apply water base paints only when temperature of surfaces to be painted and 
surrounding air temperatures are between 50 degrees F (10 degrees C) and 90 degrees 
F (32 degrees C), unless otherwise permitted by paint manufacturer's printed 
instructions. 
 
Apply solvent thinned paints only when temperature of surfaces to  be painted and 
surrounding air temperatures are between 45 degrees F (7 degrees C) and 95 degrees 
F (35 degrees C), unless otherwise permitted by paint manufacturer's printed 
instructions. 
 
Do not paint in snow, rain, fog or mist, or when relative humidity exceeds 85%, or to 
damp or wet surfaces, unless otherwise permitted by paint manufacturer's printed 
instructions. 
 
Painting may be continued during inclement weather if areas and surfaces to be painted 
are enclosed and heated within temperature limits specified by paint manufacturer 
during application and drying periods. 
 
PART 2   PRODUCTS 
 
COLORS AND FINISHES: 
Paint colors, surface treatments, and finishes, are indicated in "schedules" of the 
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contract documents.  
 
Prior to beginning work, Architect will furnish color chips for surfaces to be painted. 
 
Use representative colors when preparing samples for review. 
 
MANUFACTURERS: for interior paint system only; 
 Sherwin Williams 
   Technical Coatings Inc. 
  Jones Blair 
   Pittsburgh Paint 
 
 For exterior paint system: 
 Tnemec (no substitutes for this product) 
 
Color Pigments:  Pure, non-fading, applicable types to suit substrates and service 
indicated.   
 
Paint Coordination:  Provide finish coats which are compatible with prime paints used.  
Review other sections of these specifications in which prime paints are to be provided to 
ensure compatibility of total coatings system for various substrates.  Upon request from 
other trades, furnish information on characteristics of finish materials proposed for use, 
to ensure compatible prime coats are used.  Provide barrier coats over incompatible 
primers or remove and re-prime as required.  Notify Architect in writing of any anticipated 
problems using specified coating systems with substrates primed by others. 
 
MATERIALS: 
Material Quality:  Provide best quality grade of various types of coatings as regularly 
manufactured by acceptable paint materials manufacturers.  Materials not displaying 
manufacturer’s identification as a standard, best grade product will not be acceptable. 
 
EXTERIOR PAINT SYSTEMS (EPS): 
Provide following paint systems for various substrates, as indicated. 
 
Painted Wood Trim: 
EPS-2: 1st coat - Primer undercoat (TT-P-25). 
 2nd coat - Alkyd trim enamel (TT-P-37). 
 3rd coat - Alkyd trim enamel (TT-P-37). 
 
INTERIOR PAINT SYSTEMS: 
Provide following paint systems for various substrates, as indicated. 
 
Exposed Metal: 
IPS2:   1st Coat - PROMAR Interior Latex Primer 
 2nd Coat - PROMAR 200 Interior Latex Semi-Gloss 
           3rd Coat - PROMAR 200 Interior Latex Semi-Gloss 
 
Gypsum Drywall Systems – (General Use): 
 1st Coat - Interior Latex Based Primer Coat (FS TT-P-650). 

2nd Coat & 3rd Coat - Odorless interior semi-gloss latex enamel (TS TT-E-509).  
Not less than 2.5 mils dry film thickness. 

 
Gypsum Drywall Systems – (Administration Office): 

 1st Coat - Interior Latex Based Primer Coat (FS TT-P-650). 
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2nd Coat - Odorless interior semi-gloss latex enamel (TS TT-E-509).  Not less 
than 2.5 mils dry film thickness. 
3rd Coat - Odorless interior semi-gloss latex enamel (TS TT-E-509).  Not less 
than 2.5 mils dry film thickness. 
Accent Wall – S-W Dry Erase Clear Gloss Coating; at 8.0 mils wet, 4.0 mils dry. 
 

Painted Wood Work and Hardboard: 
IPS-6: 1st Coat - Enamel Undercoat. 
 2nd Coat- Semi-gloss enamel. 
 3rd Coat - Semi-gloss enamel 
 
Stained Woodwork: 
IPS-5: 1st Coat - Exterior oil stain. 
 2nd Coat - Bleached Shellac. 
 3rd Coat - Rubbing Varnish. 
 4th Coat - Rubbing Varnish. 
 
Surface Preparation: Wood must be dry and cleaned of dirt, grease, wax, polish, and 
marks.  Old finishes in poor condition should be completely removed and the surface 
treated as a new surface (this shall apply to existing floors only).  Sand wood to a 
smooth surface using 100-120 grit paper.  If wood is stained, sand carefully to avoid 
sanding through the color.  Remove sanding dust with a vacuum, no dust cloths shall be 
permitted.  New wood should be stored inside fora minimum of 24 hours prior to staining.  
Stain or varnish applied to wood that has not been dried can exhibit blotching, 
discoloration, or cracking. 
 
PART 3 EXECUTION 
INSPECTION: 
Applicator must examine areas and conditions under which painting work is to be 
applied and notify Contractor in writing of conditions detrimental to proper and timely 
completion of work.  Do not proceed with work until unsatisfactory conditions have been 
correct in a manner acceptable to Applicator. 
 
Starting of painting work will be construed as Applicator's acceptance of surfaces and 
conditions within any particular area. 
 
Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 
otherwise detrimental to formation of a durable paint film. 
 
 
SURFACE PREPARATION: 
General:  Perform preparation and cleaning procedures in accordance with paint 
manufacturer's instructions and as herein specified, for each particular substrate 
condition. 
 
Remove hardware, hardware accessories, machined surfaces, plates, lighting fixtures, 
and similar items in place and not to be finish painted, or provide surface applied 
protection prior to surface preparation and painting operations.  Remove, if necessary, 
for complete painting of items and adjacent surfaces.  Following completion of painting 
of each space or area, reinstall removed items. 
 
Clean surfaces to be painted before applying paint or surface treatments.  Remove oil 
and grease prior to mechanical cleaning.  Program cleaning and painting so that 
contaminants from cleaning process will not fall onto wet, newly painted surfaces. 



PAINTING 09900 - 5 

 
Cementitious Materials:  Prepare cementitious surfaces of concrete, concrete block to be 
painted by removing efflorescence, chalk, dust, dirt, grease, oils, and by roughening as 
required to remove glaze as required.  Determine alkalinity and moisture content of 
surfaces to be painted by performing appropriate tests.  If surfaces are found to be 
sufficiently alkaline to cause blistering and burning of finish paint, correct this condition 
before application of paint.  Do not paint over surfaces where moisture content exceeds 
that permitted in manufacturer’s printed directions. 
 
Clean concrete floor surfaces scheduled to be painted with a commercial solution or 
muriatic acid, or other etching cleaner.  Flush floor with clean water to neutralize acid, 
and allow to dry before painting. 
 
Wood:  Clean wood surfaces to be painted of dirt, oil, or other foreign substances with 
scrapers, mineral spirits, and sandpaper, as required.  Sandpaper smooth those finished 
surfaces exposed to view, and dust off.  Scrape and clean small, dry, seasoned knots 
and apply a thin coat of white shellac or other recommended knot sealer, before 
application of priming coat.  After priming, fill holes and imperfections in finish surfaces 
with putty or plastic wood filler.  Sandpaper smooth when dried. 
 
Prime, stain, or seal wood required to be job painted immediately upon delivery to job.  
Prime edges, ends, faces, undersides, and backsides of such wood, including cabinets, 
counters, cases, paneling.  When transparent finish is required, use spar varnish for 
back-priming. 
 
Back-prime paneling on interior partitions only where masonry or other wet wall 
construction occurs on backside. 
 
Seal tops, bottoms, and cut outs of unprimed wood doors with a heavy coat of varnish or 
equivalent sealer immediately upon delivery to job. 
 
Ferrous Metals:  Clean ferrous surfaces, which are not galvanized or shop coated, of oil, 
grease, dirt, loose mill scale and other foreign substances by solvent or mechanical 
cleaning. 
 
Touch up shop applied prime coats wherever damaged or bare, where required by other 
sections of these specifications. Clean and touch up with same type shop primer. 
 
Galvanized Surfaces:  Clean free of oil and surface contaminants with non petroleum 
based solvent. 
 
MATERIALS PREPARATION: 
 
Mix and prepare painting materials in accordance with manufacturer’s directions. 
 
Maintain containers used in mixing and application of paint in a clean condition, free of 
foreign materials and residue.  Store materials not in actual use in tightly covered 
containers.  
 
Stir materials before application to produce a mixture of uniform density, and stir as 
required during application.  Do not stir surface film into material.  Remove film and, if 
necessary, strain material before using. 
 
APPLICATION: 
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General:  Apply paint in accordance with manufacturer's directions.  Use applicators and 
techniques best suited for substrate and type of material being applied. 
 
Apply additional coats when undercoats, stains or other conditions show through final 
coat of paint, until paint film is of uniform finish, color and appearance.  Give special 
attention to insure that surfaces, including edges, corners, crevices, welds, and exposed 
fasteners receive a dry film thickness equivalent to that of flat surfaces. 
 
Paint surfaces behind permanently fixed equipment or furniture with prime coat only 
before final installation of equipment. 
 
Paint interior surfaces of ducts, where visible through registers or grilles, with a flat, non-
specular black paint.  Paint back sides of access panels, and removable or hinged 
covers to match exposed surfaces.
 
Finish exterior doors on tops, bottoms and side edges same as exterior faces, unless 
otherwise indicated.  Sand lightly between each succeeding enamel or varnish coat. 
 
Omit first coat (primer) on metal surfaces which have been shop primed and touch up 
painted, unless otherwise indicated. 
 
Scheduling Painting:  Apply first coat material to surfaces that  have been cleaned, 
pretreated or otherwise prepared for painting  as soon as practicable after preparation 
and before subsequent  surface deterioration. 
 
Allow sufficient time between successive coatings to permit proper drying.  Do not recoat 
until paint has dried to where  it feels firms, does not deform or feel sticky under 
moderate  thumb pressure, and application of another coat of paint does  not cause 
lifting or loss of adhesion of the undercoat. 
 
Minimum Coating Thickness:  Apply materials at not less than manufacturer's 
recommended spreading rate, to establish a total dry film thickness as indicated or, if not 
indicated, as recommended by coating manufacturer. 
 
Prime Coats:  Apply prime coat of material which is required to be painted or finished, 
and which has not been prime coated by others. 
 
Recoat primed and sealed surfaces where there is evidence of suction spots or 
unsealed areas in first coat, to assure a finish coat with no burn through or other defects 
due to insufficient sealing. 
 
Stipple Enamel Finish:  Roll and redistribute paint to an even and fine texture.  Leave no 
evidence of rolling such as laps, irregularity in texture, skid marks, or other surface 
imperfections. 
 
Pigmented (Opaque) Finishes:  Completely cover to provide an opaque, smooth surface 
of uniform finish, color, appearance and coverage.  Cloudiness, spotting, holidays, laps, 
brush marks, runs, sags, ropiness or other surface imperfections will not be acceptable. 
 
Transparent (Clear) Finish:    Use multiple coats to produce glass smooth surface film of 
even luster.  Provide a finish free of laps, cloudiness, color irregularity, runs, brush 
marks, orange peel, nail holes, or other surface imperfections.  Provide satin finish for 
final coats, unless otherwise indicated. 
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Completed Work: Match approved samples for color, texture and coverage.  Remove, 
refinish or repaint work not in compliance with specified requirements. 
 
FIELD QUALITY CONTROL: 
The right is reserved by Owner to invoke the following material testing procedure at any 
time, and any number of times during period of field painting: 
 
Engage services of an independent testing laboratory to sample paint being used.  
Samples of materials delivered to project site will be taken, identified and sealed, and 
certified in   presence of Contractor. 
 
Testing laboratory will perform appropriate tests for any or all of following characteristics:  
Abrasion resistance, apparent reflectivity, flexibility, washability, absorption,    
accelerated weathering, dry opacity, accelerated yellowness,    recoating, skinning, color 
retention, alkali resistance and    quantitative materials analysis. 
 
If test results show that material being used does not comply  with specified 
requirements, Contractor may be directed to stop  painting work, and remove non 
complying paint; pay for testing;  repaint surfaces coated with rejected paint; remove 
rejected paint from previously painted surfaces if, upon repainting with  specified paint, 
the two coatings are non compatible. 
 
CLEAN UP AND PROTECTION: 
Clean Up:  During progress of work, remove from site discarded paint materials, rubbish, 
cans and rags at end of each work day.  Upon completion of painting work, clean 
window glass and other paint spattered surfaces.  Remove spattered paint by proper 
methods of washing and scraping, using car not to scratch or otherwise damage finished 
surfaces. 
 
Protection:  Protect work of other trades, whether to be painted or not, against damage 
by painting and finishing work.  Correct any damage by cleaning, repairing or replacing, 
and repainting, as acceptable to Architect. 
 
Provide "Wet Paint" signs as required to protect newly painted finishes.  Remove 
temporary protective wrappings provided by   others for protection of their work, after 
completion of painting operations.  At completion of work of other trades, touch up and 
restore all damaged or defaced painted surfaces. 
 
END OF SECTION 09900  
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119 W. Van Buren Ave. Ste. 101     
Harlingen, TX 78550 
Off: (956) 230-3435 
Fax: (956) 720-0830 

 www.ethoseng.net 
 
October 04, 2019 
Sharyland ISD HVAC & Controls Upgrades at                
Hinojosa Elementary School 
 

0BADDENDUM NO. 1 
 
A. PURPOSE AND INTENT 
 
This addendum is issued for the purpose of modifying the plans and specifications for the project 
referenced above. 
This addendum shall become part of the contract and all contractors shall be bound by its content. 
All aspects of the specifications and drawings not covered herein shall remain the same. 
The General Conditions and the Special Conditions of the specifications shall govern all parts of the 
work and apply in full force to this addendum. 
 
B. SCOPE 
 
I. Specifications: 
 

1) Section 230900 – Instrumentation and Controls: 
a. Section 2.1 - Manufacturers: add Climatec Controls as Alternate #4. 

  
2) Section 232923 - Variable Frequency Controllers: 

a. See attached added section. 
 

3) Section 236200 – Packaged Compressor and Condenser Units: 
a. Clarification: RAWAL valves are not required. Provide digital scrolls for units 

under 20 tons and multiple stages (4 min) for units 20 tons and over. 
 

II. Drawings: 
 
 
1) Sheet ME-6: 

a. Mechanical Room B123 entry door & section of wall are to be demolished. See 
attached sheet ME-6a. 

 
 

http://www.ethoseng.net/
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2) Sheet ME-11: 
a. Mechanical Room B123 entry opening & door serving AHU-5 & AHU-6 was 

enlarged to accommodate installation of new air handlers. See attached 
drawing ME-11a. 

b. Mechanical Room D110:  Existing panelboard ‘K1’; apply electrical key note #5 
in lieu #3. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                 ELECTRICAL        MECHANICAL 
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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. This Section includes solid-state, PWM, VFDs for speed control of three-phase, squirrel-cage 
induction motors. 

B. Related Sections include the following: 
1. Division 26 Section "Electrical Power Monitoring and Control" for monitoring and 

control of motor circuits. 
2. Division 26 Section "Transient Voltage Suppression" for low-voltage power, control, and 

communication surge suppressors. 

1.3 DEFINITIONS 

A. BAS:  Building Automation System. 

B. IGBT:  Integrated gate bipolar transistor. 

C. LAN:  Local area network. 

D. PID:  Control action, proportional plus integral plus derivative. 

E. PWM:  Pulse-width modulated. 

F. VFD:  Variable frequency drive. 

1.4 REFERENCES 

A. ANSI/NEMA ICS 6 – Enclosures for industrial control systems. 

B. ANSI/UL 198C – High intensity capacity fuses; current limiting types. 

C. NEMA ICS 2 – Industrial control devices, controllers, and assemblies. 

D. NEMA KS 1 – Enclosed switches. 

E. NEMA PB 1.1 – Instructions for safe installation, operation, and maintenance of panelboards 
rated 600 volts or less. 
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1.5 SUBMITTALS 

A. Product Data:  For each type of VFD, provide dimensions; mounting arrangements; location for 
conduit entries; shipping and operating weights; and manufacturer's technical data on features, 
performance, electrical ratings, characteristics, and finishes. 

B. Shop Drawings:  For each VFD. 
1. Include dimensioned plans, elevations, sections, and details, including required 

clearances and service space around equipment.  Show tabulations of installed devices, 
equipment features, and ratings.  Include the following: 
a. Each installed unit's type and details. 
b. Nameplate legends. 
c. Short-circuit current ratings of integrated unit. 

2. Wiring Diagrams:  Power, signal, and control wiring for VFD.  Provide schematic wiring 
diagram for each type of VFD. 

C. Manufacturer's field service report. 

D. Operation and Maintenance Data:  For VFDs, all installed devices, and components to include 
in emergency, operation, and maintenance manuals. Include routine maintenance requirements 
for VFDs and all installed components 

1.6 QUALITY ASSURANCE 

A. Source Limitations:  Obtain VFDs of a single type through one source from a single 
manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFDs, 
minimum clearances between VFDs, and adjacent surfaces and other items.  Comply with 
indicated dimensions and clearances. 

D. Comply with NFPA 70. 

E. UL listed drive and UL-508 listed bypass/inverter assembly. 

1.7 WARRANTY 

A. Written warranty, signed by manufacturer.  Manufacturer's standard form in which 
manufacturer agrees to replace components of units that fail in materials or workmanship within 
specified warranty period.  Manufacturer will provide all labor required for replacement of 
materials, equipment, controls, and any other portion of complete assembly, as required.  A 
factory-trained employee of manufacturer shall perform warranty work. 
1. Warranty Period for VFD’s:  Manufacturer's standard, but not less than three years from 

date of Substantial Completion. 
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2. Warranty period will commence from the date of manufacturer’s startup. 

B. For the duration of the warranty, local manufacturer’s representative must provide a response 
time of no more than 24 hours.  Any failed VFD must be put back into automatic operation 
within this time period.  Mere acknowledgement of a problem does not constitute an acceptable 
response. 

1.8 SPARE PARTS 

A. Spare Fuses:  Furnish three spare fuses for each type and rating installed. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Danfoss. 
2. Yaskawa. 
3. Other manufacturers may be accepted only with prior approval of Engineer, and only if 

they meet all requirements of this specification.  Provide request for substitution a 
minimum of 7 days prior to submission of bid. 

B. Specific models proposed must have a continuous and proven track record of no less than 3 
years. 

2.2 VARIABLE FREQUENCY DRIVES 

A. Description:  NEMA ICS 2, IGBT, PWM, VFD; listed and labeled as a complete unit and 
arranged to provide variable speed of a NEMA MG 1, Design B, 3-phase, premium-efficiency 
induction motor by adjusting output voltage and frequency. 

B. Design and Rating:  Match load type such as fans, blowers, and pumps; and type of connection 
used between motor and load such as direct or through a power-transmission connection. 

C. Output Rating:  3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage 
range. 

D. Unit Operating Requirements: 

1. Input ac voltage tolerance of 380 to 480 V, plus or minus 10 percent. 
2. Input frequency tolerance of 60 Hz, plus or minus 6 percent. 
3. Capable of driving full load, under the following conditions, without derating: 

a. Ambient Temperature:  0 to 40 deg C. 
b. Humidity:  Less than 90 percent (non-condensing). 
c. Altitude:  3300 feet (1000 m). 
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4. Minimum Efficiency:  96 percent at 60 Hz, full load. 
5. Minimum Displacement Primary-Side Power Factor:  97 percent. 
6. Overload Capability:  1.10 times the base load current for 60 seconds at 40˚C; 2.0 times 

the base load current for 3 seconds at 40˚C. 
7. Starting Torque:  100 percent of rated torque or as indicated. 
8. Speed Regulation:  Plus or minus 1 percent. 
9. Isolated control interface to allow controller to follow control signal over an 11:1 speed 

range.  
10. Continuous output current rating shall be no less than 100% of NEC motor amperage 

ratings. 
11. Overload current capability of power cube at 40˚C shall equal or exceed 200% of NEC 

motor amperage values for instantaneous trip, and 110% of NEC amperage for a 
minimum of sixty seconds, without damage to power cube. 

12. Minimum 5% input impedance line reactor; comply with EN61000-3-2, or minimum 3% 
DC link reactor (also called inductive choke) connected to the DC bus between the 
rectifier and the PWM inverter. 

E. Power Quality Issues 

1. VFD must be capable of operating satisfactorily when connected to a bus supplying other 
solid state power conversion equipment which may be causing up to 10% total harmonic 
distortion and commutation notches up to 36,500 volt-microseconds, and when other 
VFDs are operating from the same bus.   

2. VFD shall generate less than 3% total harmonic distortion back to the incoming power 
line at the point of common connection with sensitive equipment.  A harmonic analysis 
shall be submitted with the approval drawings to verify compliance with the latest 
version of IEEE-519 voltage and current distortion limits as shown in table 10.2 and 10.3 
at the point of common coupling (the consumer–utility interface or primary side of the 
main distribution transformer). 

3. The system shall not produce spikes on the incoming line. 
4. Any inverter that generates sufficient electrical line noise to interfere with the operation 

of sensitive building equipment shall be field modified or replaced by the inverter 
supplier at no additional cost to the Owner. 

5. Provide input line noise suppression with MOV's (metal oxide varistors) and snubber 
circuits to allow for operation on typical industrial or commercial power distribution 
systems.  MOV's shall be provided across incoming line terminals and transistors to 
protect inverter from voltage surges and spikes. 

6. The VFD shall not induce excessive power losses in motors.  The worst case RMS motor 
line current measured at rated speed, torque, and voltage shall not exceed 1.05 times the 
rated RMS current for pure sine wave operation. 

7. VFD must be capable of operating a motor satisfactorily with up to 300 feet of wiring 
between VFD and motor. 

F. Diodes:  Bridge rated for 1600 volts. 

G. Internal Adjustability Capabilities: 

1. Minimum Speed:  5 to 25 percent of maximum rpm. 
2. Maximum Speed:  80 to 100 percent of maximum rpm. 
3. Acceleration:  2 to a minimum of 22 seconds. 
4. Deceleration:  2 to a minimum of 22 seconds. 
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5. Current Limit:  50 to a minimum of 110 percent of maximum rating. 

H. Self-Protection and Reliability Features: 

1. Input transient protection by means of surge suppressors. 
2. Snubber networks to protect against malfunction due to system voltage transients. 
3. Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips. 
4. Motor Overload Relay:  Adjustable and capable of NEMA 250, Class  20 performance. 
5. Notch filter to prevent operation of the controller-motor-load combination at a natural 

frequency of the combination. 
6. Instantaneous line-to-line and line-to-ground overcurrent trips. 
7. Loss-of-phase protection. 
8. Reverse-phase protection. 
9. Short-circuit protection. 
10. Motor overload. 
11. Motor over-temperature fault. 
12. Heat sink over temperature (Max. operating ambient: 104 degrees F) 
13. Protect solid state inverter devices by limiting output current to 110% of inverter rating, 

automatically prevent over-current trip due to momentary overload conditions. 

I. Automatic Reset and Restart:  To attempt three restarts after controller fault or on return of 
power after an interruption and before shutting down for manual reset or fault correction.  
Bidirectional auto-speed search shall be capable of starting into rotating loads spinning in either 
direction and returning motor to set speed in proper direction, without damage to controller, 
motor, or load. 

J. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption 
until motor has stopped. 

K. Torque Boost:  Automatically vary starting and continuous torque to at least 1.5 times the 
minimum torque to insure high-starting torque and increased torque at slow speeds. 

L. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on 
output frequency for temperature protection of self-cooled fan-ventilated motors at slow speeds. 

M. Status Lights:  Door-mounted LED indicators shall indicate the following conditions: 

1. Power on. 
2. Run. 
3. Overvoltage. 
4. Line fault. 
5. Overcurrent. 
6. External fault. 

N. Panel-Mounted Operator Station:  Start-stop and auto-manual selector switches with manual 
speed control potentiometer and elapsed time meter. 

O. Indicating Devices:  Meters or digital readout devices and selector switch, mounted flush in 
controller door and connected to indicate the following controller parameters: 

1. Output frequency (Hz). 
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2. Motor speed (rpm). 
3. Motor status (running, stop, fault). 
4. Motor current (amperes). 
5. Motor torque (percent). 
6. Fault or alarming status (code). 
7. PID feedback signal (percent). 
8. DC-link voltage (VDC). 
9. Set-point frequency (Hz). 
10. Motor output voltage (V). 

P. Control Signal Interface:  Provide VFD with the following: 

1. Provide communications devices as necessary to allow for connectivity to major 
automation systems.   

2. VFD shall be provided with protocol information specific to Owner’s BAS control 
manufacturer and shall be pre-configured at the factory to provide automatic 
communications, without the need for field programming, via a single twisted pair wire.  

a. The VFD shall allow the DDC system to control the drive’s digital and analog 
outputs and monitor all drive digital and analog inputs via the serial interface. 

b. VFD is to support BACNet, LonWorks, and Modbus RTU.   
c. Serial communications capabilities include, but are not limited to: run/stop control, 

speed set adjustment, proportional/integral or PID control adjustments, current 
limit and acceleration/deceleration time adjustments.  The drive shall also have the 
capability of allowing the DDC system to monitor the following feedback signals: 
process variable, output speed/frequency, current, torque, power (KW), operating 
hours, kilowatt hours; relay outputs, and diagnostic warning and fault information. 

3. Remote Signal Inputs:  Capability to accept any of the following speed-setting input 
signals from the BMS or other control systems: 
a. 0 to 10-V dc. 
b. 0-20 or 4-20 mA. 
c. Potentiometer using up/down digital inputs. 
d. Fixed frequencies using digital inputs. 
e. RS485. 
f. Keypad display for local hand operation. 

4. Remote Indication Interface:  A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) 
for remote indication of the following: 
a. Motor running. 
b. Set-point speed reached. 
c. Fault and warning indication (over-temperature or over-current). 
d. PID high or low speed limits reached. 

Q. Manual Bypass:  Arrange magnetic contactor to safely transfer motor between controller output 
and bypass controller circuit when motor is at zero speed.  Controller-off-bypass selector switch 
sets mode, and indicator lights give indication of mode selected.  Unit shall be capable of stable 
operation (starting, stopping, and running), with motor completely disconnected from controller 
(no load). 
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R. Isolating Switch:  Non-load-break switch arranged to isolate VFD and permit safe 
troubleshooting and testing, both energized and de-energized, while motor is operating in 
bypass mode. 

S. Bypass Controller:   
1. NEMA ICS 2, full-voltage, non-reversing enclosed controller with across-the-line 

starting capability in manual-bypass mode.  Provide motor overload protection under 
both modes of operation with control logic that allows common start-stop capability in 
either mode.  

2. Bypass section is to be located in a metal enclosure separate from the drive section, and 
shall be constructed in such a manner that the inverter can be removed for repair while 
still operating the motor in the "bypass" mode without exposing personnel to any 
electrical voltage. VFD shall have inverter input power disconnect with door interlocked 
handle (lock out type) arranged to isolate VFD and permit safe troubleshooting & testing 
of inverter in when energized and/or de-energized, while motor is operating in bypass 
mode. 

3. Manual bypass shall contain: 
a. A molded case circuit breaker or non-fused disconnect switch with door 

interlocked handle (lock out type) that interrupts input power to both the bypass 
circuitry and the drive. 

b. A thermal overload to provide protection of motor in the bypass mode. 
c. A safety interlock circuit that disconnects power to the motor (regardless of the 

mode of operation—“inverter” or “bypass”) in response to a signal from the 
thermal overload and/or external safety circuits. 

d. Line voltage to 120/1 volt transformers, fused per NEC, to provide power to 
bypass control circuits.  Transformer shall be sized to include additional 20VA 
capacity for use by EMS contractor.  DC and/or solid-state bypass sources are not 
acceptable. 

T. Non-fused input disconnect switch. 

U. Where indicated, provide accessories for “Contactor Motor Selection with Bypass” that will 
allow the DDC system to remotely switch lead-lag motors. 

2.3 ENCLOSURES 

A. NEMA 4XSS for any VFD located outdoors. 

B. NEMA 12, for all other VFDs located in unconditioned space (indoors). 

C. NEMA 1, for all other VFDs located in conditioned space (indoors). 

D. Metal inverter enclosure.  Plastic and/or fiberglass enclosures are not acceptable. 

2.4 FACTORY FINISHES 

A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested VFDs before 
shipping. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas, surfaces, and substrates to receive VFDs for compliance with requirements, 
installation tolerances, and other conditions affecting performance. 

B. Examine roughing-in for conduit systems to verify actual locations of conduit connections 
before VFD installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLICATIONS 

A. Select features of each VFD to coordinate with ratings and characteristics of supply circuit and 
motor; required control sequence; and duty cycle of motor, drive, and load. 

B. Select rating of controllers to suit motor controlled. 

3.3 INSTALLATION 

A. Anchor each VFD assembly to steel-channel sills arranged and sized according to 
manufacturer's written instructions.  Attach by bolting.  Level and grout sills flush with VFD 
mounting surface. 

B. Controller Fuses:  Install fuses in each fusible switch.  Comply with requirements in Division 16 
Section "Fuses." 

C. Do not install incoming AC lines in same conduit as feeder lines to motor. 

D. Do not install wiring runs between VFD and motor longer than recommended by manufacturer. 

3.4 IDENTIFICATION 

A. Identify VFDs, components, and control wiring according to Division 16 Section "Basic 
Electrical Materials and Methods" 

3.5 CONNECTIONS 

A. Ground equipment. 

B. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

3.6 FIELD QUALITY CONTROL 
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A. Prepare for acceptance tests as follows: 
1. Test insulation resistance for each VFD element, bus, component, connecting supply, 

feeder, and control circuit. 
2. Test continuity of each circuit. 

B. Testing:  Perform the following field quality-control testing: 
1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, 

Sections 7.5, 7.6, and 7.16.  Certify compliance with test parameters. 
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate 

compliance; otherwise, replace with new units and retest. 

C. Test Reports:  Prepare a written report to record the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

3.7 STARTUP SERVICE 

A. Engage a factory-authorized service representative to inspect field-assembled components and 
equipment installation, including pretesting and adjusting VFDs, and perform startup service.  

B. Verify that electrical wiring installation complies with manufacturer's submittal and installation 
requirements in Division 16 Sections. 

C. Complete installation and startup checks according to manufacturer's written instructions. 

D. Upon successful completion of testing, submit written certification that drives are operating in 
accordance with Contract Documents, and within design operating limits of equipment.  Notify 
Owner; include set points of adjustable devices, amperages recorded, and any other pertinent data.  
This information is to be included in the operation and maintenance manual. 

3.8 ADJUSTING 

A. Set field-adjustable switches and circuit-breaker trip ranges. 

3.9 CLEANING 

A. Clean VFDs internally, on completion of installation, according to manufacturer's written 
instructions.  Vacuum dirt and debris; do not use compressed air to assist in cleaning. 

3.10 DEMONSTRATION 

A. Provide services of manufacturer trained employee(s) for minimum of three hours training. 
Demonstrate operation of controllers in the automatic, manual, and bypass modes. 

END OF SECTION 23 29 23 
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	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. This Section includes solid-state, PWM, VFDs for speed control of three-phase, squirrel-cage induction motors.
	B. Related Sections include the following:
	1. Division 26 Section "Electrical Power Monitoring and Control" for monitoring and control of motor circuits.
	2. Division 26 Section "Transient Voltage Suppression" for low-voltage power, control, and communication surge suppressors.


	1.3 DEFINITIONS
	A. BAS:  Building Automation System.
	B. IGBT:  Integrated gate bipolar transistor.
	C. LAN:  Local area network.
	D. PID:  Control action, proportional plus integral plus derivative.
	E. PWM:  Pulse-width modulated.
	F. VFD:  Variable frequency drive.

	1.4 REFERENCES
	A. ANSI/NEMA ICS 6 – Enclosures for industrial control systems.
	B. ANSI/UL 198C – High intensity capacity fuses; current limiting types.
	C. NEMA ICS 2 – Industrial control devices, controllers, and assemblies.
	D. NEMA KS 1 – Enclosed switches.
	E. NEMA PB 1.1 – Instructions for safe installation, operation, and maintenance of panelboards rated 600 volts or less.

	1.5 SUBMITTALS
	A. Product Data:  For each type of VFD, provide dimensions; mounting arrangements; location for conduit entries; shipping and operating weights; and manufacturer's technical data on features, performance, electrical ratings, characteristics, and finis...
	B. Shop Drawings:  For each VFD.
	1. Include dimensioned plans, elevations, sections, and details, including required clearances and service space around equipment.  Show tabulations of installed devices, equipment features, and ratings.  Include the following:
	a. Each installed unit's type and details.
	b. Nameplate legends.
	c. Short-circuit current ratings of integrated unit.

	2. Wiring Diagrams:  Power, signal, and control wiring for VFD.  Provide schematic wiring diagram for each type of VFD.

	C. Manufacturer's field service report.
	D. Operation and Maintenance Data:  For VFDs, all installed devices, and components to include in emergency, operation, and maintenance manuals. Include routine maintenance requirements for VFDs and all installed components

	1.6 QUALITY ASSURANCE
	A. Source Limitations:  Obtain VFDs of a single type through one source from a single manufacturer.
	B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for VFDs, minimum clearances between VFDs, and adjacent surfaces and other items.  Comply with indicated dimensions and clearances.
	D. Comply with NFPA 70.
	E. UL listed drive and UL-508 listed bypass/inverter assembly.

	1.7 WARRANTY
	A. Written warranty, signed by manufacturer.  Manufacturer's standard form in which manufacturer agrees to replace components of units that fail in materials or workmanship within specified warranty period.  Manufacturer will provide all labor require...
	1. Warranty Period for VFD’s:  Manufacturer's standard, but not less than three years from date of Substantial Completion.
	2. Warranty period will commence from the date of manufacturer’s startup.

	B. For the duration of the warranty, local manufacturer’s representative must provide a response time of no more than 24 hours.  Any failed VFD must be put back into automatic operation within this time period.  Mere acknowledgement of a problem does ...

	1.8 SPARE PARTS
	A. Spare Fuses:  Furnish three spare fuses for each type and rating installed.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Danfoss.
	2. Yaskawa.
	3. Other manufacturers may be accepted only with prior approval of Engineer, and only if they meet all requirements of this specification.  Provide request for substitution a minimum of 7 days prior to submission of bid.

	B. Specific models proposed must have a continuous and proven track record of no less than 3 years.

	2.2 VARIABLE FREQUENCY DRIVES
	A. Description:  NEMA ICS 2, IGBT, PWM, VFD; listed and labeled as a complete unit and arranged to provide variable speed of a NEMA MG 1, Design B, 3-phase, premium-efficiency induction motor by adjusting output voltage and frequency.
	B. Design and Rating:  Match load type such as fans, blowers, and pumps; and type of connection used between motor and load such as direct or through a power-transmission connection.
	C. Output Rating:  3-phase; 6 to 60 Hz, with voltage proportional to frequency throughout voltage range.
	D. Unit Operating Requirements:
	1. Input ac voltage tolerance of 380 to 480 V, plus or minus 10 percent.
	2. Input frequency tolerance of 60 Hz, plus or minus 6 percent.
	3. Capable of driving full load, under the following conditions, without derating:
	a. Ambient Temperature:  0 to 40 deg C.
	b. Humidity:  Less than 90 percent (non-condensing).
	c. Altitude:  3300 feet (1000 m).

	4. Minimum Efficiency:  96 percent at 60 Hz, full load.
	5. Minimum Displacement Primary-Side Power Factor:  97 percent.
	6. Overload Capability:  1.10 times the base load current for 60 seconds at 40˚C; 2.0 times the base load current for 3 seconds at 40˚C.
	7. Starting Torque:  100 percent of rated torque or as indicated.
	8. Speed Regulation:  Plus or minus 1 percent.
	9. Isolated control interface to allow controller to follow control signal over an 11:1 speed range.
	10. Continuous output current rating shall be no less than 100% of NEC motor amperage ratings.
	11. Overload current capability of power cube at 40˚C shall equal or exceed 200% of NEC motor amperage values for instantaneous trip, and 110% of NEC amperage for a minimum of sixty seconds, without damage to power cube.
	12. Minimum 5% input impedance line reactor; comply with EN61000-3-2, or minimum 3% DC link reactor (also called inductive choke) connected to the DC bus between the rectifier and the PWM inverter.

	E. Power Quality Issues
	1. VFD must be capable of operating satisfactorily when connected to a bus supplying other solid state power conversion equipment which may be causing up to 10% total harmonic distortion and commutation notches up to 36,500 volt-microseconds, and when...
	2. VFD shall generate less than 3% total harmonic distortion back to the incoming power line at the point of common connection with sensitive equipment.  A harmonic analysis shall be submitted with the approval drawings to verify compliance with the l...
	3. The system shall not produce spikes on the incoming line.
	4. Any inverter that generates sufficient electrical line noise to interfere with the operation of sensitive building equipment shall be field modified or replaced by the inverter supplier at no additional cost to the Owner.
	5. Provide input line noise suppression with MOV's (metal oxide varistors) and snubber circuits to allow for operation on typical industrial or commercial power distribution systems.  MOV's shall be provided across incoming line terminals and transist...
	6. The VFD shall not induce excessive power losses in motors.  The worst case RMS motor line current measured at rated speed, torque, and voltage shall not exceed 1.05 times the rated RMS current for pure sine wave operation.
	7. VFD must be capable of operating a motor satisfactorily with up to 300 feet of wiring between VFD and motor.

	F. Diodes:  Bridge rated for 1600 volts.
	G. Internal Adjustability Capabilities:
	1. Minimum Speed:  5 to 25 percent of maximum rpm.
	2. Maximum Speed:  80 to 100 percent of maximum rpm.
	3. Acceleration:  2 to a minimum of 22 seconds.
	4. Deceleration:  2 to a minimum of 22 seconds.
	5. Current Limit:  50 to a minimum of 110 percent of maximum rating.

	H. Self-Protection and Reliability Features:
	1. Input transient protection by means of surge suppressors.
	2. Snubber networks to protect against malfunction due to system voltage transients.
	3. Under- and overvoltage trips; inverter overtemperature, overload, and overcurrent trips.
	4. Motor Overload Relay:  Adjustable and capable of NEMA 250, Class  20 performance.
	5. Notch filter to prevent operation of the controller-motor-load combination at a natural frequency of the combination.
	6. Instantaneous line-to-line and line-to-ground overcurrent trips.
	7. Loss-of-phase protection.
	8. Reverse-phase protection.
	9. Short-circuit protection.
	10. Motor overload.
	11. Motor over-temperature fault.
	12. Heat sink over temperature (Max. operating ambient: 104 degrees F)
	13. Protect solid state inverter devices by limiting output current to 110% of inverter rating, automatically prevent over-current trip due to momentary overload conditions.

	I. Automatic Reset and Restart:  To attempt three restarts after controller fault or on return of power after an interruption and before shutting down for manual reset or fault correction.  Bidirectional auto-speed search shall be capable of starting ...
	J. Power-Interruption Protection:  To prevent motor from re-energizing after a power interruption until motor has stopped.
	K. Torque Boost:  Automatically vary starting and continuous torque to at least 1.5 times the minimum torque to insure high-starting torque and increased torque at slow speeds.
	L. Motor Temperature Compensation at Slow Speeds:  Adjustable current fall-back based on output frequency for temperature protection of self-cooled fan-ventilated motors at slow speeds.
	M. Status Lights:  Door-mounted LED indicators shall indicate the following conditions:
	1. Power on.
	2. Run.
	3. Overvoltage.
	4. Line fault.
	5. Overcurrent.
	6. External fault.

	N. Panel-Mounted Operator Station:  Start-stop and auto-manual selector switches with manual speed control potentiometer and elapsed time meter.
	O. Indicating Devices:  Meters or digital readout devices and selector switch, mounted flush in controller door and connected to indicate the following controller parameters:
	1. Output frequency (Hz).
	2. Motor speed (rpm).
	3. Motor status (running, stop, fault).
	4. Motor current (amperes).
	5. Motor torque (percent).
	6. Fault or alarming status (code).
	7. PID feedback signal (percent).
	8. DC-link voltage (VDC).
	9. Set-point frequency (Hz).
	10. Motor output voltage (V).

	P. Control Signal Interface:  Provide VFD with the following:
	1. Provide communications devices as necessary to allow for connectivity to major automation systems.
	2. VFD shall be provided with protocol information specific to Owner’s BAS control manufacturer and shall be pre-configured at the factory to provide automatic communications, without the need for field programming, via a single twisted pair wire.
	a. The VFD shall allow the DDC system to control the drive’s digital and analog outputs and monitor all drive digital and analog inputs via the serial interface.
	b. VFD is to support BACNet, LonWorks, and Modbus RTU.
	c. Serial communications capabilities include, but are not limited to: run/stop control, speed set adjustment, proportional/integral or PID control adjustments, current limit and acceleration/deceleration time adjustments.  The drive shall also have t...

	3. Remote Signal Inputs:  Capability to accept any of the following speed-setting input signals from the BMS or other control systems:
	a. 0 to 10-V dc.
	b. 0-20 or 4-20 mA.
	c. Potentiometer using up/down digital inputs.
	d. Fixed frequencies using digital inputs.
	e. RS485.
	f. Keypad display for local hand operation.

	4. Remote Indication Interface:  A minimum of 2 dry circuit relay outputs (120-V ac, 1 A) for remote indication of the following:
	a. Motor running.
	b. Set-point speed reached.
	c. Fault and warning indication (over-temperature or over-current).
	d. PID high or low speed limits reached.


	Q. Manual Bypass:  Arrange magnetic contactor to safely transfer motor between controller output and bypass controller circuit when motor is at zero speed.  Controller-off-bypass selector switch sets mode, and indicator lights give indication of mode ...
	R. Isolating Switch:  Non-load-break switch arranged to isolate VFD and permit safe troubleshooting and testing, both energized and de-energized, while motor is operating in bypass mode.
	S. Bypass Controller:
	1. NEMA ICS 2, full-voltage, non-reversing enclosed controller with across-the-line starting capability in manual-bypass mode.  Provide motor overload protection under both modes of operation with control logic that allows common start-stop capability...
	2. Bypass section is to be located in a metal enclosure separate from the drive section, and shall be constructed in such a manner that the inverter can be removed for repair while still operating the motor in the "bypass" mode without exposing person...
	3. Manual bypass shall contain:
	a. A molded case circuit breaker or non-fused disconnect switch with door interlocked handle (lock out type) that interrupts input power to both the bypass circuitry and the drive.
	b. A thermal overload to provide protection of motor in the bypass mode.
	c. A safety interlock circuit that disconnects power to the motor (regardless of the mode of operation—“inverter” or “bypass”) in response to a signal from the thermal overload and/or external safety circuits.
	d. Line voltage to 120/1 volt transformers, fused per NEC, to provide power to bypass control circuits.  Transformer shall be sized to include additional 20VA capacity for use by EMS contractor.  DC and/or solid-state bypass sources are not acceptable.


	T. Non-fused input disconnect switch.
	U. Where indicated, provide accessories for “Contactor Motor Selection with Bypass” that will allow the DDC system to remotely switch lead-lag motors.

	2.3 ENCLOSURES
	A. NEMA 4XSS for any VFD located outdoors.
	B. NEMA 12, for all other VFDs located in unconditioned space (indoors).
	C. NEMA 1, for all other VFDs located in conditioned space (indoors).
	D. Metal inverter enclosure.  Plastic and/or fiberglass enclosures are not acceptable.

	2.4 FACTORY FINISHES
	A. Finish:  Manufacturer's standard paint applied to factory-assembled and -tested VFDs before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas, surfaces, and substrates to receive VFDs for compliance with requirements, installation tolerances, and other conditions affecting performance.
	B. Examine roughing-in for conduit systems to verify actual locations of conduit connections before VFD installation.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLICATIONS
	A. Select features of each VFD to coordinate with ratings and characteristics of supply circuit and motor; required control sequence; and duty cycle of motor, drive, and load.
	B. Select rating of controllers to suit motor controlled.

	3.3 INSTALLATION
	A. Anchor each VFD assembly to steel-channel sills arranged and sized according to manufacturer's written instructions.  Attach by bolting.  Level and grout sills flush with VFD mounting surface.
	B. Controller Fuses:  Install fuses in each fusible switch.  Comply with requirements in Division 16 Section "Fuses."
	C. Do not install incoming AC lines in same conduit as feeder lines to motor.
	D. Do not install wiring runs between VFD and motor longer than recommended by manufacturer.

	3.4 IDENTIFICATION
	A. Identify VFDs, components, and control wiring according to Division 16 Section "Basic Electrical Materials and Methods"

	3.5 CONNECTIONS
	A. Ground equipment.
	B. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values.  If manufacturer's torque values are not indicated, use those specified in UL 486A and UL 486B.

	3.6 FIELD QUALITY CONTROL
	A. Prepare for acceptance tests as follows:
	1. Test insulation resistance for each VFD element, bus, component, connecting supply, feeder, and control circuit.
	2. Test continuity of each circuit.

	B. Testing:  Perform the following field quality-control testing:
	1. Perform each electrical test and visual and mechanical inspection stated in NETA ATS, Sections 7.5, 7.6, and 7.16.  Certify compliance with test parameters.
	2. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.

	C. Test Reports:  Prepare a written report to record the following:
	1. Test procedures used.
	2. Test results that comply with requirements.
	3. Test results that do not comply with requirements and corrective action taken to achieve compliance with requirements.


	3.7 STARTUP SERVICE
	A. Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including pretesting and adjusting VFDs, and perform startup service.
	B. Verify that electrical wiring installation complies with manufacturer's submittal and installation requirements in Division 16 Sections.
	C. Complete installation and startup checks according to manufacturer's written instructions.
	D. Upon successful completion of testing, submit written certification that drives are operating in accordance with Contract Documents, and within design operating limits of equipment.  Notify Owner; include set points of adjustable devices, amperages...

	3.8 ADJUSTING
	A. Set field-adjustable switches and circuit-breaker trip ranges.

	3.9 CLEANING
	A. Clean VFDs internally, on completion of installation, according to manufacturer's written instructions.  Vacuum dirt and debris; do not use compressed air to assist in cleaning.

	3.10 DEMONSTRATION
	A. Provide services of manufacturer trained employee(s) for minimum of three hours training. Demonstrate operation of controllers in the automatic, manual, and bypass modes.





