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ARCHITECTS & ENGINEERS

RE:

TO:

FROM:

February 19, 2015

ADDENDUM NO. 2

Beckley Maintenance Building For
West Virginia Parkway Authority
Beckley, West Virginia
Architect’s Project No. 1475

Prospective Bidders

ZMM, Inc. Architects and Engineers

This Addendum forms a part of the Contract Documents and modifies the original Bidding
Documents.

ATTACH THIS ADDENDUM TO THE FRONT COVER OF THE PROJECT MANUAL AND
ACKNOWLEDGE RECEIPT OF THIS ADDENDUM IN THE SPACE PROVIDED ON THE BID

FORM.

PART 1

A

- CLARIFICATIONS:

West Virginia Parkways Authority Contractor’s Proposal Table of Contents:

1. Project Manual listed in Table of Contents as Appendix ‘A’ is the Project Manual titled
“Beckley Maintenance Building For West Virginia Parkway Authority” Volume nos. 1
and 2 dated January 26, 2015.

Reference the following documents dated 02/19/15 as attached to this Addendum:

1. Questions and Answers.
2. Requests For Information (RFI) and Responses.
3. Requests For Substitutions and Responses.

Liquidated Damages are referenced in the Contract Form found on page 16 of the “West
Virginia Parkways Authority Contractor’s Proposal”. This reference includes a cross reference
to Section 108.7 of the “Standard Specifications Roads and Bridges”, as well as a link to the
Schedule of Liquidated Damages as follows:

http://www.transportation.wv.gov/highways/contractadmin/specifications/Pages/LiguidDatedDa
mages.aspx
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PART 2 - CHANGES TO SPECIFICATIONS

A.  Section 074213.23 “Metal Composite Material Wall Panels” - ADD Line 2.1.A.1.b.3 to read:
“Royaltech 200A Series Aluminum Composite Panels as manufactured by Royalton
Architectural Fabrications, Inc. www.rafpanels.com.”

B.  Section 084113 “Aluminum-Framed Entrances and Storefronts” - ADD Paragraph 2.C to read
as follows:

1. Window Guards are to be ‘Sure-Guard’ fixed window guards as manufactured by The GS
Company or comparable product approved by Architect with the following properties:

a. Mesh/Frame Combination to be 10 gauge wire in 1-1/2 inch square with 1 inch x
Y inch steel channel.

b. All material to be galvanized steel.

C. Size according to opening and manufacturer’s instructions.

d. Shop prime-coat with universal primer for galvanized metal surfaces.

e. Shop finish with manufacturer’s standard enamel coating in color selected by
Architect.

f. Install according to manufacturer’s instructions.

C.  Section 088000 “Glazing” - Make the following revisions:
1. ADD Paragraph 2.4.D to read: Sound Deadening Glass For Window Type ‘B’:

Insulating Laminated Glass: ASTM C 1172. Use materials that have a proven record of
no tendency to bubble, discolor, or lose physical and mechanical properties after
fabrication and installation.

Interlayer Color: Clear unless otherwise indicated.

Insulating glass to have the following properties:

a. Overall Unit Thickness: 25 mm
b. Total Thickness of Each Lite: 6 mm
C. Outdoor Lite: Tinted 2-ply laminated heat-strengthened glass.

Thickness of Each Glass Ply: 3 mm.
Interlayer Thickness: 0.030 inch.

d. Indoor Lite: Low-E tempered safety glass - Guardian Super-Neutral SN68
Tempered Safety Glass with sputter coating on No. 3 surface.

Thickness of Glass Lite: 6 mm.

e. Safety Glass: Provide heat-treated float glass, Kind HS (heat strengthened) where
recommended by manufacturer to comply with requirements specified and
Kind FT (fully tempered) where safety glass is indicated and required.

Submit glass and tinted glass samples for Architect’s approval as per submittals
requirements in Part 1 of this Section.
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2. ADD Paragraph 2.4.E to read: Opaque (Translucent) Glass For Window Type ‘C’:

Overall Unit Thickness: 1 inch (25 mm).

Minimum Thickness of Each Glass Lite: 6 mm.

Outdoor Lite: Clear fully tempered float glass.

Indoor Lite: Guardian Tempered Safety Glass ‘Satin Deco’ on No. 3 surface.

D.  Section 133419 “Metal Building Systems” - ADD the following manufacturers to Paragraph
2.1.A:

1. Star Building Systems; an NCI company.
2. Ceco Building Systems; Division of NCI Building Systems, L.P.

E.  ADD the following sections as attached to this Addendum:
1. Section 102113.19 “Plastic Toilet Compartments” dated 02/19/15.
2. Section 221519 “General Service Packaged Air Compressors and Receivers” dated
02/18/15.
3. Section 224716 “Pressure Water Coolers” dated 02/18/15.
4. Section 230900 “Instrumentation and Control for HVAC” dated 02/17/15.
5 Section 235417 “Waste Oil-Fired Furnaces” dated 02/18/15.
F. Section 263213 “Emergency/Standby Generator Sets” - Make the following revisions:

1. ADD Line 2.02.D.8 to read: “Caterpillar”.
2. ADD Line 2.02.D.9 to read:” Asco”.

PART 3 - CHANGES TO DRAWINGS

A.  Reference Supplemental Drawing No. SK-1 - Typical Bollard Detail as attached to this
Addendum.

B.  Reference Drawing No. S511R1 with revisions dated 02/18/15 as attached to this Addendum.

END OF ADDENDUM

Attachments: QUESTIONS ANA ANSWETS.......euvirriiieiiiiisie ittt 3 pages
Requests For Information (RFI) and ReSPONSES .......c.cccvveerivriiiiennieeieens 2 pages
Requests For Substitutions and RESPONSES ........cccveveereerieeiiesiesieeeeneesenens 1 page
SECHiON 10211319 .ot 6 pages
SECHION 221519 ..t 6 pages
SECUON 224716 ..ottt e 4 pages
SECHiON 230900 .....ooviiiiie e 18 pages
SECHION 235417 ..ot 5 pages
Supplemental Drawing NO. SK-1 ..o 81" x 117
Drawing NO. S51IRL.....c.oiiiiiiiiiiiicicee e 42" x 30”
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QUESTIONS AND ANSWERS BECKLEY MAINTENANCE BUILDING 2/19/15

1.Question: Please provide model number for the kitchen exhaust hood/vent?

Answer: Kitchen Hood/vent furnished and installed by owner.

2.Question: Can AWI requirements for casework be waived?

Answer:

No.

3.Question: Where are doors and locks required on the casework?

Answer: 10 door locks will be required; location will be selected by owner.

4.Question Sheet M510 -3 shows equipment supports equal to bigfoot frameworks see spec

section 238125.....that section of the specs is missing.....I also could not find a spec section for

the waste oil furnaces (F1 and F-2).

Answer: Waste Oil Furnaces are specified in Section 235417, attached. Detail M510-3 should
refer to Section 238126. This detail is also applicable to the condensing units for Section
235416.13. Add the following to Section 238126:

11

A.

CONDENSING UNIT EQUIPMENT SUPPORT SYSTEM
Manufacturer: Basis of design is Bigfoot Frameworks by Airtec Products Corporation
(Contact at (508) 675 — 2669).

The custom framework shall be designed by the Manufacturer based on specific site
conditions and equipment to be installed; the modular framework shall NOT be used.

The framing system feet shall be glass filled nylon with UV protection and shall be
provided with an independent anti-vibration mat under each foot.

All metalwork shall be hot dip galvanized for all weather protection. Repositionable
clamps shall be provided to lock down onto the feet of the condensing units as they
are tightened.

5.Question: Could you provide a spec for toilet partitions or is this excluded? It's shown on
sheet a411.

Answer: Specification section for Toilet Partitions has been included in Addendum No. 2

6.Question: Need detail for pipe bollard foundation and pipe size.

Answer See additional detail SK-1 as attached to Addendum No. 2



7.Question: Drawing P510 shows a sump pump schedule however | did not see the location of
the sump or piping on the floor plan.

Answer: Sump pump is located in the elevator pit. The 2” discharge is to be piped to the 4”
Sanitary line adjacent to the elevator.

8.Question: Drawing P131 references a "Existing 240 gal storage tank relocated". Is this
something that is provided by the owner and we install in the shown location?

Answer: Yes.

9.Question: The floor plan shows a tankless gas water heater but | do not see where the
exhaust and or intake is to terminate.

Answer: Exhaust and intake terminate thru wall on which water heater is mounted, at same
elevation as water heater in mechanical room.

10.Question: Is there a spec on the air compressor & equipment, piping, and for the waste oil
distribution pipe?

Answer: Air Compressor is specified in Section 221519, attached. Compressed air piping shall
be Schedule 40 black steel. Waste oil piping shall be Schedule 40 black steel.

11.Question: Is there a spec section for fixtures P-10 and P-11?

Answer: Fixture P-10 is specified in Section 224716, attached. Fixture P-11 is Owner-provided;
Division 22 Contractor is only required to provide connections shown on plans.

12 Question: TAB, who is responsible? General note 4 on sheet M 131 sounds like contractors
responsibility, yet the spec section 230593-1.2 states the “TAB agent shall be under contract
with the building owner and shall be paid from project funds.”

Answer: Owner is responsible.

13 Question: HVAC controls- the specs refers to DDC controls yet there are no specs listed for
them.

Answer ...Specification section has been added in Addendum No. 2

14 Question:... If by chance there are not DDC controls will a revised sequence of operations be
issued?

Answer: Yes there are DDC controls.



15 Question: Spec section 230993 1.9 refers to a building power monitor, would that be the
HVAC contractors responsibility or the electrician?

Answer: Building power monitor provided by HVAC contractor and installed by electric
contractor.

16 Question: Spec section 230993 1.7 fans. This section lists several interlocks to various
devices, from my previous experience the hose reels mentioned in 1.7 D can be either high or
low voltage for the interlocks, which is preferred or required? Can a diagram or reference be
provided for clarification?

Answer: High or low voltage varies by manufacturer; some are high, some are low, some are
either. This is typically at Contractor's option.

17 Question: Drawings continues to show 1 %" space max between grab rail and wall/guard. (
see A422 ) That does not meet the fire codes that WV has adopted. It is 2 %4” clear. This is not

of great concern at bid time but if someone follows ZMM'’s design, they will get rejected by the
fire marshal in the end.

Answer: Grab bars and rail are to meet current WV Codes (2-1/2” clear)

18 Question: Would you accept a machine roomless hydraulic elevator in place of the specified
hydraulic elevator requiring a machine room as an alternate? You could eliminate the space on
the first floor designated for the elevator machine room. Also, would you accept an elevator
speed of 110 fpm in place of the specified 150 fpm? At 150 fpm and 13’2” rise, the elevator will
not reach that speed.

Answer: No, a machine roomless elevator will not be accepted at this time.



REQUESTS FOR INFORMATION AND RESPONSES BECKLEY MAINTENANCE BUILDING 2/19/15
RFI 1

Question: Who provides Audiovisual Screens?

Answer: Audiovisual Screens are provided and installed by the owner and not in contract.
RFI 2

Question: What type of glass is provided for Window Type B — Sound Deadening , Window
Type C Opaque and what type of indoor protection screen is required for Window Type D?

Response: See Addendum No. 2
RFI 3

3.1. 8” slab notes say #4 and sections say #5, please clarify?
Response The 8 inch concrete slab is to contain #4 steel reinforcing bars.

3.2. The masonry schedule is different that the sections (spacing)?
Response The Masonry Schedule is correct.

3.3. The bond Beams are either 4’s or 5’s?
Response The Bond Beam is to contain #5 steel reinforcing bars.

3.4. The elevator is only shown on architectural which refers to structural?
Response See additional detail on Drawing No. S511R1 as attached to Addendum No. 2.
RFI 4

Question. In the Contractor’s Proposal attachment, the table of contents list a project manual
Appendix A and it is not enclosed. Can you please advise?

Response: See Clarification in Addendum No. 2.
RFI 7

Question. Builders Risk is not called out in the specs, we are assuming that it is covered by the
owner. If it is covered by the contractor please specify.

Response: Builders Risk is not included in the bids.



RFI9

Question The pad at grid line is labeled type A but is drawn to the scale of a D footing - please
clarify?

Response The concrete spread footer at grid lines A-5 should be labeled as “C” instead OF
“A”.



SUBSTITUTION REQUEST BECKLEY MAINTENANCE BUILDING 2/19/15

Substitution: Miller Clapperton — System 100 Wet Joint Attachment system for the specified
Metal Composite Material Wall Panels

Response: Substitution is not allowed at this time.
Substitution: Sargent 10 lock line for specified Schlage lock line
Response Substitution not allowed at owners request.
Substitution: Star and Ceco metal building systems

Response: Star Building Systems; an NCl company and Ceco Building Systems; Division of NCI
Building Systems, L.P are added in Addendum No. 2



SECTION 102113.19 - PLASTIC TOILET COMPARTMENTS

PART 1 - GENERAL

11

A

1.2

13

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Solid-plastic toilet compartments configured as toilet enclosures and urinal screens.
Related Requirements:

1. Section 061053 “Miscellaneous Rough Carpentry” for support blocking mounted in wall
framing to support partition ends and screens.

2. Section 102800 "Toilet, Bath, and Laundry Accessories™ for toilet tissue dispensers, grab
bars, purse shelves, and similar accessories mounted on toilet compartments.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes for toilet compartments.

Shop Drawings: For toilet compartments.

Include plans, elevations, sections, details, and attachment details.

Show locations of cutouts for compartment-mounted toilet accessories.

Show locations of centerlines of toilet fixtures.

Show locations of floor drains.

Show ceiling grid, ceiling-mounted items, and overhead support or bracing locations.

agrwdE

Samples for Initial Selection: For each type of toilet compartment material indicated.
1. Include Samples of hardware and accessories involving material and color selection.

Samples for Verification: For the following products, in manufacturer's standard sizes unless
otherwise indicated:

1. Each type of material, color, and finish required for toilet compartments, prepared on 6-
inch- (152-mm-) square Samples of same thickness and material indicated for Work.

PLASTIC TOILET COMPARTMENTS 102113.19-1 1475 - 02/19/15



E.
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A
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A.

1.6

A.

1.7

A.

2. Each type of hardware and accessory.

Product Schedule: For toilet compartments, prepared by or under the supervision of supplier,
detailing location and selected colors for toilet compartment material.

INFORMATIONAL SUBMITTALS

Product Certificates: For each type of toilet compartment.

CLOSEOUT SUBMITTALS

Maintenance Data: For toilet compartments to include in maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents and source.

Door Hinges: Three hinge(s) with associated fasteners.

Latch and Keeper: One latch(es) and keeper(s) with associated fasteners.
Door Bumper: One bumper(s) with associated fasteners.

Door Pull: One door pull(s) with associated fasteners.

Fasteners: Ten fasteners of each size and type.

orwbdE

PROJECT CONDITIONS

Field Measurements: Verify actual locations of toilet fixtures, walls, columns, ceilings, and
other construction contiguous with toilet compartments by field measurements before
fabrication.

PART 2 - PRODUCTS

2.1

A

B.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. ldentify products with appropriate markings of applicable testing agency.

1. Flame-Spread Index: 75 or less.
2. Smoke-Developed Index: 450 or less.

Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural &
Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings
and Facilities and ICC A117.1 for toilet compartments designated as accessible.

PLASTIC TOILET COMPARTMENTS 102113.19 -2 1475 - 02/19/15



2.2

2.3

SOLID-PLASTIC TOILET COMPARTMENTS

Manufacturers: Subject to compliance with requirements, provide ‘Bradmar’ High-Density
Polyethelene products as manufactured by Bradley Corporation or comparable products of one
of the following:

Bradley Corporation.

Columbia Lockers; Partition Systems International of South Carolina.
General Partitions Manufacturing.

Global Partitions; ASI Group.

Hadrian Manufacturing Inc.

Legacy Polymer Products, Inc.

2

Toilet-Enclosure Style: Overhead braced and floor anchored.

1. Include solid wood support blocking secured to wall framing to provide secure lateral
support of partition ends meeting walls. Reference Section 061053 “Miscellaneous
Rough Carpentry™.

Urinal-Screen Style: 48 inches high, 18 inches deep, and 1 inch thick wall hung.

1. Hardware is to be 6463-T-5 aluminum with manufacturer’s standard fasteners and
accessories.

2. Include solid wood support blocking secured to wall framing to carry urinal screen.
Reference Section 061053 “Miscellaneous Rough Carpentry”.

Door, Panel, Screen, and Pilaster Construction: Solid, high-density polymer (HDP) panel
material, not less than 1 inch (25 mm) thick, seamless, with eased edges, and with homogenous
color and pattern throughout thickness of material.

1. Integral Hinges: Configure doors and pilasters to receive integral hinges.

2. Heat-Sink Strip: Manufacturer's standard continuous, extruded-aluminum or stainless-
steel strip fastened to exposed bottom edges of solid-plastic components to hinder
malicious combustion.

3. Color and Pattern: in each room 220 Cobalt.

Pilaster Shoes and Sleeves (Caps): Manufacturer's standard design; stainless steel.

Brackets (Fittings):

1. Stirrup Type: Ear or U-brackets, stainless steel.

Overhead Cross Bracing for Ceiling-Hung Units: As recommended by manufacturer and

fabricated from solid polymer.

HARDWARE AND ACCESSORIES

Hardware and Accessories: Manufacturer's heavy-duty operating hardware and accessories.

PLASTIC TOILET COMPARTMENTS 102113.19 -3 1475 - 02/19/15
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Hinges: Manufacturer's minimum 0.062-inch- (1.59-mm-) thick stainless-steel
continuous, cam type that swings to a closed or partially open position , allowing
emergency access by lifting door. Mount with through-bolts.

Latch and Keeper: Manufacturer's heavy-duty surface-mounted cast-stainless-steel latch
unit designed to resist damage due to slamming, with combination rubber-faced door
strike and keeper, and with provision for emergency access. Provide units that comply
with regulatory requirements for accessibility at compartments designated as accessible.
Mount with through-bolts.

Coat Hook: Manufacturer's heavy-duty combination cast-stainless-steel hook and rubber-
tipped bumper, sized to prevent in-swinging door from hitting compartment-mounted
accessories. Mount with through-bolts.

Door Bumper: Manufacturer's heavy-duty rubber-tipped cast-stainless-steel bumper at
out-swinging doors. Mount with through-bolts.

Door Pull: Manufacturer's heavy-duty cast-stainless-steel pull at out-swinging doors that
complies with regulatory requirements for accessibility. Provide units on both sides of
doors at compartments designated as accessible. Mount with through-bolts.

Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with
antigrip profile and in manufacturer's standard finish.

Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished
to match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for
through-bolt applications. For concealed anchors, use stainless-steel, hot-dip galvanized-steel,
or other rust-resistant, protective-coated steel compatible with related materials.

MATERIALS

Aluminum Castings: ASTM B 26/B 26M.

Aluminum Extrusions: ASTM B 221 (ASTM B 221M).

Brass Castings: ASTM B 584.

Brass Extrusions: ASTM B 455.

Stainless-Steel Sheet: ASTM A 666, Type 304, stretcher-leveled standard of flatness.
Stainless-Steel Castings: ASTM A 743/A 743M.

Zamac: ASTM B 86, commercial zinc-alloy die castings.

FABRICATION

Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate
requirements and provide cutouts for through-partition toilet accessories where required for
attachment of toilet accessories.

Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling

mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to
conceal supports and leveling mechanism.

PLASTIC TOILET COMPARTMENTS 102113.19-4 1475 - 02/19/15



C.

D.

E.

Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring
assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide
shoes at pilasters to conceal anchorage.

Floor-and-Ceiling-Anchored Units: Provide manufacturer's standard corrosion-resistant
anchoring assemblies with leveling adjustment nuts at tops and bottoms of pilasters. Provide
shoes and sleeves (caps) at pilasters to conceal anchorage.

Door Size and Swings: Unless otherwise indicated, provide 24-inch- (610-mm-) wide, in-
swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide, out-swinging
doors with a minimum 32-inch- (813-mm-) wide, clear opening for compartments designated as
accessible.

PART 3 - EXECUTION

3.1

3.2

A

B.

A

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for
fastening, support, alignment, operating clearances, and other conditions affecting performance
of the Work.

1. Confirm location and adequacy of blocking and supports required for installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

General: Comply with manufacturer's written installation instructions. Install units rigid,
straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring
devices.

1. Maximum Clearances:

a. Pilasters and Panels: 1/2 inch (13 mm).
b. Panels and Walls: 1 inch (25 mm).

2. Stirrup Brackets: Secure panels to walls and to pilasters with no fewer than three
brackets attached at midpoint and near top and bottom of panel.

a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
b. Align brackets at pilasters with brackets at walls.

3. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-
height brackets.

a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints.
b. Align brackets at pilasters with brackets at walls.
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3.3

Overhead-Braced Units: Secure pilasters to floor and level, plumb, and tighten. Set pilasters
with anchors penetrating not less than 1-3/4 inches (44 mm) into structural floor unless
otherwise indicated in manufacturer's written instructions. Secure continuous head rail to each
pilaster with no fewer than two fasteners. Hang doors to align tops of doors with tops of panels,
and adjust so tops of doors are parallel with overhead brace when doors are in closed position.

Floor-Anchored Units: Set pilasters with anchors penetrating not less than 2 inches (51 mm)
into structural floor unless otherwise indicated in manufacturer's written instructions. Level,
plumb, and tighten pilasters. Hang doors and adjust so tops of doors are level with tops of
pilasters when doors are in closed position.

Urinal Screens: Attach with anchoring devices to suit supporting structure. Set units level and
plumb, rigid, and secured to resist lateral impact.

ADJUSTING

Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's
written instructions for proper operation. Set hinges on in-swinging doors to hold doors open

approximately 30 degrees from closed position when unlatched. Set hinges on out-swinging
doors to return doors to fully closed position.

END OF SECTION
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SECTION 221519 - GENERAL-SERVICE PACKAGED AIR COMPRESSORS AND RECEIVERS

PART 1 - GENERAL

11

A

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Lubricated, reciprocating air compressors.

2. Inlet-air filters.

3. Desiccant compressed-air dryers.

DEFINITIONS

Actual Air: Air delivered from air compressors. Flow rate is delivered compressed air measured
in acfm.

Standard Air: Free air at 68 deg F and 1 atmosphere before compression or expansion and
measured in scfm.

ACTION SUBMITTALS

Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and furnished
specialties and accessories.

Shop Drawings:

1. Include diagrams for power, signal, and control wiring.
Delegated-Design Submittal: For compressed-air equipment mounting.
1. Detail fabrication and assembly of supports.

2. Include design calculations for selecting vibration isolators and for designing vibration
isolation bases.

GENERAL-SERVICE PACKAGED AIR 221519-1 1475 - 02/18/15
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A

1.6

A

1.7

A.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For compressed-air equipment to include in emergency,
operation, and maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Air-Compressor, Inlet-Air-Filter Elements: No fewer than 4 units.
2. Belts: Two for each belt-driven compressor.

COORDINATION

Coordinate sizes and locations of concrete bases with actual equipment provided.

PART 2 - PRODUCTS

2.1 SYSTEM DESCRIPTION
A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by

a qualified testing agency, and marked for intended location and application.

B. ASME Compliance: Fabricate and label receivers to comply with ASME Boiler and Pressure

Vessel Code.

2.2 PERFORMANCE REQUIREMENTS
A.  Delegated Design: Engage a qualified professional engineer, as defined in Section 014000
"Quality Requirements,” to design compressed-air equipment mounting.
2.3 GENERAL REQUIREMENTS FOR PACKAGED AIR COMPRESSORS AND RECEIVERS
A.  General Description: Factory-assembled, -wired, -piped, and -tested; electric-motor-driven; air-
cooled; continuous-duty air compressors and receivers that deliver air of quality equal to intake
air.
B.  Control Panels: Automatic control station with load control and protection functions. Comply

with NEMA ICS 2 and UL 508.

1. Enclosure: NEMA ICS 6, Type 12 control panel unless otherwise indicated.

2. Motor Controllers: Full-voltage, combination magnetic type with undervoltage release
feature and motor-circuit-protector-type disconnecting means and short-circuit protective
device.

3. Control Voltage: 120-V ac or less, using integral control power transformer.

GENERAL-SERVICE PACKAGED AIR 221519 -2 1475 - 02/18/15
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4. Motor Overload Protection: Overload relay in each phase.

5. Starting Devices: Hand-off-automatic selector switch in cover of control panel, plus pilot
device for automatic control.

6. Automatic control switches to alternate lead-lag compressors for duplex air compressors.

7. Instrumentation: Include discharge-air pressure gage, air-filter maintenance indicator,
hour meter, compressor discharge-air and coolant temperature gages, and control
transformer.

8. Alarm Signal Device: For connection to alarm system to indicate when backup air
compressor is operating.

Receivers: Steel tank constructed according to ASME Boiler and Pressure Vessel Code:
Section VIII, Division 1.

1. Pressure Rating: At least as high as highest discharge pressure of connected compressors,
and bearing appropriate code symbols.

2. Interior Finish: Corrosion-resistant coating.

3. Accessories: Include safety valve, pressure gage, drain, and pressure-reducing valve.

Mounting Frame: Fabricate mounting and attachment to pressure vessel with reinforcement
strong enough to resist packaged equipment movement during a seismic event when base is
anchored to building structure.

LUBRICATED, RECIPROCATING AIR COMPRESSORS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Gardner Denver.

General Air Products, Inc.
Ingersoll-Rand.

Powerex, Inc.

Quincy Compressor (Basis of Design).

agrwbdE

Compressors: Lubricated, reciprocating-piston type with lubricated compression chamber and
crankcase.

1. Submerged gear-type oil pump.

2. Oil filter.

3. Combined high discharge-air temperature and low lubrication-oil pressure switch.
4. Belt guard totally enclosing pulleys and belts.

Capacities and Characteristics:

1. Basis of Design: Quincy Duplex Air Compressor, Model 273DC12DC23.
2. Air Compressors: Two; single stage.

a. Intercooler between stages of two-stage units.

w

Actual-Air Capacity of Each Air Compressor: 22.6 delivered.
4, Discharge-Air Pressure: 175 psig, maximum.

GENERAL-SERVICE PACKAGED AIR 221519 -3 1475 - 02/18/15
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2.6
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Mounting: Tank mounted.
6. Motor (Each Air Compressor):

a. Horsepower: 7.5.
b. Speed: 1750 rpm.

7. Electrical Characteristics:

a. Volts: 208.
b. Phase: Three.
C. Hertz: 60.

8. Receiver: ASME construction steel tank.

Arrangement: Horizontal.

Capacity: 120 gallons.

Pressure Rating: 250 psig minimum.
Drain: Automatic valve.
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INLET-AIR FILTERS

Description: Combination inlet-air filter-silencer, suitable for remote installation, for each air
compressor.

1. Construction: Weatherproof housing for replaceable, dry-type filter element, with
silencer tubes or other method of sound reduction.

2. Capacity: Match capacity of air compressor, with filter having collection efficiency of 99
percent retention of particles larger than 10 micrometers.

Description: Combination inlet-air filter-silencer, suitable for remote installation, for multiple
air compressors.

1. Construction: Weatherproof housing for replaceable, dry-type filter element, with
silencer tubes or other method of sound reduction.

2. Capacity: Match total capacity of connected air compressors, with filter having collection
efficiency of 99 percent retention of particles larger than 10 micrometers.

DESICCANT COMPRESSED-AIR DRYERS

Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Donaldson Company, Inc.
Ingersoll-Rand.
Numatics, Incorporated.
Pneumatech Inc.

SPX Air Treatment.
Wilkerson Operations.

ok E
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2.7

B.

A

Description: Twin-tower unit with purge system, mufflers, and capability to deliver plus 10
deg F, 100-psig air at dew point. Include dew point controlled purge, step-down transformers,
disconnect switches, inlet and outlet pressure gages, thermometers, automatic controls, and
filters.

MOTORS
Comply with  NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Section 220513 "Common Motor Requirements for

Plumbing Equipment.”

1. Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
does not require motor to operate in service factor range above 1.0.

PART 3 - EXECUTION

3.1 EQUIPMENT INSTALLATION
A.  Equipment Mounting:
1. Install air compressors and air dryers on cast-in-place concrete equipment base(s).
Comply with requirements for equipment bases and foundations specified in
Section 033000 "Cast-in-Place Concrete."
2. Comply with requirements for vibration isolation and seismic control devices specified in
Section 220548 "Vibration and Seismic Controls for Plumbing Piping and Equipment”
3. Comply with requirements for vibration isolation devices specified in Section 220548.13
"Vibration Controls for Plumbing Piping and Equipment."
B. Install compressed-air equipment anchored to substrate.
C.  Arrange equipment so controls and devices are accessible for servicing.
D.  Maintain manufacturer's recommended clearances for service and maintenance.
E. Install the following devices on compressed-air equipment:
1. Thermometer, Pressure Gage, and Safety Valve: Install on each compressed-air receiver.
2. Pressure Regulators: Install downstream from air compressors and dryers.
3. Automatic Drain Valves: Install on receivers and dryers. Discharge condensate over
nearest floor drain.
3.2 CONNECTIONS
A. Comply with requirements for piping specified in Section 221513 "General-Service
Compressed-Air Piping.” Drawings indicate general arrangement of piping, fittings, and
specialties.
B.  Where installing piping adjacent to machine, allow space for service and maintenance.
GENERAL-SERVICE PACKAGED AIR 221519 -5 1475 - 02/18/15
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3.4

35

IDENTIFICATION

Identify general-service air compressors and components. Comply with requirements for
identification specified in Section 220553 "lIdentification for Plumbing Piping and Equipment.”

STARTUP SERVICE

Engage a factory-authorized service representative to perform startup service.

agrwndE
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10.

Complete installation and startup checks according to manufacturer's written instructions.
Check for lubricating oil in lubricated-type equipment.

Check belt drives for proper tension.

Verify that air-compressor inlet filters and piping are clear.

Check for equipment vibration-control supports and flexible pipe connectors, and verify
that equipment is properly attached to substrate.

Check safety valves for correct settings. Ensure that settings are higher than air-
compressor discharge pressure, but not higher than rating of system components.

Check for proper seismic restraints.

Drain receiver tanks.

Operational Test: After electrical circuitry has been energized, start units to confirm
proper motor rotation and unit operation.

Test and adjust controls and safeties.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain air compressors and air dryers.

END OF SECTION
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SECTION 224716 - PRESSURE WATER COOLERS

PART 1 - GENERAL

11

A

1.2

A

13

A

B.

14

A

15

A.

RELATED DOCUMENTS

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

SUMMARY

Section includes pressure water coolers and related components.

ACTION SUBMITTALS

Product Data: For each type of pressure water cooler.

1. Include construction details, material descriptions, dimensions of individual components
and profiles, and finishes.
2. Include rated capacities, operating characteristics, electrical characteristics, and furnished

specialties and accessories.

Shop Drawings: Include diagrams for power, signal, and control wiring.

CLOSEOUT SUBMITTALS

Maintenance Data: For pressure water coolers to include in maintenance manuals.

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials that match products installed and that are packaged with protective
covering for storage and identified with labels describing contents.

1. Filter Cartridges: no fewer than 5 of each.

PART 2 - PRODUCTS

2.1

A

PRESSURE WATER COOLERS
Barrier free Pressure Water Coolers: P-10.

1. Basis of Design Product: Subject to compliance with requirements provide Haws model
HWBFAS8L.VRC Hi-Lo barrier free or comparable product by one of the following:
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a. Elkay Manufacturing Co.
b. Halsey Taylor.

Standards:

a. Comply with NSF 61 Annex G.

b. Comply with ASHRAE 34, "Designation and Safety Classification of
Refrigerants,” for water coolers. Provide HFC 134a (tetrafluoroethane) refrigerant
unless otherwise indicated.

Cabinet: 14 gauge satin finish stainless steel cabinets with integral basin

Bubbler: One, with adjustable stream regulator, located on deck.

Control: Push button.

Drain: Grid with NPS 1-1/4 tailpiece.

Supply: NPS 3/8 with shutoff valve.

Waste Fitting: ASME A112.18.2/CSA B125.2, NPS 1-1/4 brass P-trap.

Filter: One or more water filters complying with NSF 42 and NSF 53 for cyst and lead
reduction to below EPA standards, with capacity sized for unit peak flow rate.

Cooling System: Electric hermetically sealed compressor, cooling coil, air-cooled
condensing unit, corrosion-resistant tubing, refrigerant, corrosion-resistant-metal storage
tank, and adjustable thermostat.

a. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

Capacities and Characteristics:

Cooled Water: 8 gph.

Ambient-Air Temperature: 90 deg F.
Inlet-Water Temperature: 80 deg F.
Cooled-Water Temperature: 50 deg F.
Electrical Characteristics:

®Po0 o

1) Motor Horsepower: 1/6.
2)  Volts: 120-V ac.

3) Phase: Single.

4) Hertz: 60.

5) Full-Load Amperes: 4.6

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine roughing-in for water-supply and sanitary drainage and vent piping systems to verify
actual locations of piping connections before fixture installation.

Examine walls and floors for suitable conditions where fixtures will be installed.
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3.2

3.3

3.4

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install fixtures level and plumb according to roughing-in drawings. For fixtures indicated for
children, install at height required by authorities having jurisdiction.

Set freestanding pressure water coolers on floor.
Install off-the-floor carrier supports, affixed to building substrate, for wall-mounted fixtures.

Install mounting frames, affixed to building construction, and attach recessed, pressure water
coolers to mounting frames.

Install water-supply piping with shutoff valve on supply to each fixture to be connected to
domestic-water distribution piping. Use ball or gate valve. Install valves in locations where they

can be easily reached for operation. Valves are specified in Section 220523 "General-Duty
Valves for Plumbing Piping."

Install trap and waste piping on drain outlet of each fixture to be connected to sanitary drainage
system.

Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.
Use deep-pattern escutcheons where required to conceal protruding fittings. Comply with
escutcheon requirements specified in Section 220518 "Escutcheons for Plumbing Piping."

Seal joints between fixtures and walls using sanitary-type, one-part, mildew-resistant, silicone
sealant. Match sealant color to fixture color. Comply with sealant requirements specified in
Section 079200 "Joint Sealants.”

CONNECTIONS

Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent
piping. Use size fittings required to match fixtures.

Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
Install ball or gate shutoff valve on water supply to each fixture. Install valve upstream from
filter for water cooler. Comply with valve requirements specified in Section 220523"General
Duty Valves for Plumbing Piping".

Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste
and Vent Piping."”

ADJUSTING

Adjust fixture flow regulators for proper flow and stream height.

Adjust pressure water-cooler temperature settings.
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3.5 CLEANING

A.  After installing fixture, inspect unit. Remove paint splatters and other spots, dirt, and debris.
Repair damaged finish to match original finish.

B.  Clean fixtures, on completion of installation, according to manufacturer's written instructions.
C.  Provide protective covering for installed fixtures.

D. Do not allow use of fixtures for temporary facilities unless approved in writing by Owner.

END OF SECTION
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SECTION 230900 - INSTRUMENTATION AND CONTROL FOR HVAC

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 control equipment for HVAC systems and components, including control
components for terminal heating and cooling units not supplied with factory-wired controls.
B.  Related Sections include the following:
1. Section 230993 "Sequence of Operations for HVAC Controls" for requirements that
relate to this Section.
1.3 DEFINITIONS
A. DDC: Direct digital control.
B. 1/0: Input/output.
C.  MS/TP: Master slave/token passing.
D.  PC: Personal computer.
E. PID: Proportional plus integral plus derivative.
F. RTD: Resistance temperature detector.
1.4 SYSTEM PERFORMANCE
A.  Comply with the following performance requirements:
1. Graphic Display: Display graphic with minimum 20 dynamic points with current data
within 10 seconds.
2. Graphic Refresh: Update graphic with minimum 20 dynamic points with current data
within 8 seconds.
3. Object Command: Reaction time of less than two seconds between operator command of
a binary object and device reaction.
4, Object Scan: Transmit change of state and change of analog values to control units or
workstation within six seconds.
INSTRUMENTATION AND 230900 - 1 1475 - 02/17/15
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5. Alarm Response Time: Annunciate alarm at workstation within 45 seconds. Multiple
workstations must receive alarms within five seconds of each other.

6. Program Execution Frequency: Run capability of applications as often as five seconds,
but selected consistent with mechanical process under control.

7. Performance: Programmable controllers shall execute DDC PID control loops, and scan
and update process values and outputs at least once per second.

8. Reporting Accuracy and Stability of Control: Report values and maintain measured
variables within tolerances as follows:

Space Temperature: Plus or minus 1 deg F.

Ducted Air Temperature: Plus or minus 1 deg F.

Outside Air Temperature: Plus or minus 2 deg F.

Dew Point Temperature: Plus or minus 3 deg F.

Temperature Differential: Plus or minus 0.25 deg F.

Relative Humidity: Plus or minus 5 percent.

Airflow (Pressurized Spaces): Plus or minus 3 percent of full scale.
Airflow (Measuring Stations): Plus or minus 5 percent of full scale.
Airflow (Terminal): Plus or minus 10 percent of full scale.

Air Pressure (Space): Plus or minus 0.01-inch wg.

Aiir Pressure (Ducts): Plus or minus 0.1-inch wg.

Carbon Monoxide: Plus or minus 5 percent of reading.

Carbon Dioxide: Plus or minus 50 ppm.

Electrical: Plus or minus 5 percent of reading.

SITRTTSQ@oP o0 o

15 ACTION SUBMITTALS

A.  Product Data: Include manufacturer's technical literature for each control device. Indicate
dimensions, capacities, performance characteristics, electrical characteristics, finishes for
materials, and installation and startup instructions for each type of product indicated.

1. DDC System Hardware: Bill of materials of equipment indicating quantity, manufacturer,
and model number. Include technical data for operator workstation equipment, interface
equipment, control units, transducers/transmitters, sensors, actuators, relays/switches,
control panels, and operator interface equipment.

2. Control System Software: Include technical data for operating system software, operator
interface, color graphics, and other third-party applications.

3. Controlled Systems: Instrumentation list with element name, type of device,
manufacturer, model number, and product data. Include written description of sequence
of operation including schematic diagram.

B.  Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field

connection.

1. Bill of materials of equipment indicating quantity, manufacturer, and model number.
2. Schematic flow diagrams showing fans, pumps, coils, dampers, and control devices.
3. Wiring Diagrams: Power, signal, and control wiring.

4, Details of control panel faces, including controls, instruments, and labeling.

5. Written description of sequence of operation.

6. Schedule of dampers including size, leakage, and flow characteristics.
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1.6

1.7

7. DDC System Hardware:

a. Wiring diagrams for control units with termination numbers.

b. Schematic diagrams and floor plans for field sensors and control hardware.

C. Schematic diagrams for control, communication, and power wiring, showing trunk
data conductors and wiring between operator workstation and control unit
locations.

8. Control System Software: List of color graphics indicating monitored systems, data
(connected and calculated) point addresses, output schedule, and operator notations.
9. Controlled Systems:

a. Schematic diagrams of each controlled system with control points labeled and
control elements graphically shown, with wiring.

b. Scaled drawings showing mounting, routing, and wiring of elements including
bases and special construction.

C. Written description of sequence of operation including schematic diagram.

d. Points list.

Samples for Initial Selection: For each color required, of each type of thermostat or sensor cover
with factory-applied color finishes.
INFORMATIONAL SUBMITTALS

Data Communications Protocol Certificates: Certify that each proposed DDC system
component complies with ASHRAE 135.

Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions
or monitoring and control revisions.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For HVAC instrumentation and control system to include in
emergency, operation, and maintenance manuals. In addition to items specified in

Section 017823 "Operation and Maintenance Data,” include the following:

1. Maintenance instructions and lists of spare parts for each type of control device and
compressed-air station.

2. Interconnection wiring diagrams with identified and numbered system components and
devices.

3. Keyboard illustrations and step-by-step procedures indexed for each operator function.

4. Inspection period, cleaning methods, cleaning materials recommended, and calibration
tolerances.

5. Calibration records and list of set points.
Software and Firmware Operational Documentation: Include the following:

1. Software operating and upgrade manuals.
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2. Program Software Backup: On a magnetic media or compact disc, complete with data
files.

3. Device address list.

4. Printout of software application and graphic screens.

5. Software license required by and installed for DDC workstations and control systems.
1.8 MAINTENANCE MATERIAL SUBMITTALS

A.  Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Replacement Materials: One replacement diaphragm or relay mechanism for each unique
controller and thermostat.
1.9 QUALITY ASSURANCE

A. Installer Qualifications: Automatic control system manufacturer's authorized representative who
is trained and approved for installation of system components required for this Project.

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

C.  Comply with ASHRAE 135 for DDC system components.

1.10 DELIVERY, STORAGE, AND HANDLING

A.  Factory-Mounted Components: Where control devices specified in this Section are indicated to
be factory mounted on equipment, arrange for shipping of control devices to equipment
manufacturer.

B.  System Software: Update to latest version of software at Project completion.

1.11 COORDINATION

A.  Coordinate location of thermostats, humidistats, and other exposed control sensors with plans
and room details before installation.

B. Coordinate equipment with Section 283111 "Digital, Addressable Fire-Alarm System" and
Section 283112 "Zoned (DC Loop) Fire-Alarm System™ to achieve compatibility with
equipment that interfaces with that system.

C.  Coordinate supply of conditioned electrical branch circuits for control units and operator
workstation.

D. Coordinate equipment with Section 260913 "Electrical Power Monitoring and Control” to
achieve compatibility of communication interfaces.
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PART 2 - PRODUCTS

2.1 CONTROL SYSTEM

A.  Approved Bidders:

1. Andover Controls Mason & Barry (304) 755-0781
2. ASI Controls RDS, Ltd. (304) 757-3314
3. Trane Tracer Casto Technical (304) 346-0549

B. Control system shall consist of sensors, indicators, actuators, final control elements, interface
equipment, other apparatus, and accessories to control mechanical systems.

C.  Control system shall consist of sensors, indicators, actuators, final control elements, interface
equipment, other apparatus, accessories, and software connected to distributed controllers
operating in multiuser, multitasking environment on token-passing network and programmed to
control mechanical systems. An operator workstation permits interface with the network via
dynamic color graphics with each mechanical system, building floor plan, and control device
depicted by point-and-click graphics.

D.  Control system shall include the following:

1. Building intrusion detection system specified in Section 281600 "Intrusion Detection."
2. Building clock control system specified in Section 275313 "Clock Systems."
3. Building lighting control system specified in Section 260943.13 "Addressable-Fixture
Lighting Controls" and Section 260943.23 "Relay-Based Lighting Controls."
4. Fire alarm system specified in Section 283111 "Digital, Addressable Fire-Alarm System"
and Section 283112 "Zoned (DC Loop) Fire-Alarm System."
2.2 DDC EQUIPMENT

A.  Operator Workstation: One PC-based microcomputer with minimum configuration as follows:

1. Motherboard: With 8 integrated USB 2.0 ports, integrated Intel Pro 10/100 (Ethernet),
integrated audio, bios, and hardware monitoring.

2 Processor: 2.4 Ghz Intel Pentium 4.

3. Random-Access Memory: 1024 MB (minimum).

4. USB Ports: Minimum of 6 USBI ports.

5 Graphics: Video adapter, minimum 1600 x 1200 pixels, 64-MB video memory, with TV
out.

6. Monitor: 24 HD flat screen.

7. Keyboard: QWERTY, 105 keys in ergonomic shape.

8. Hard-Disk Drive: 1 TB.

9. CD-ROM Read/Write Drive: 48x24x48.

10. Mouse: Three button, optical.

11.  Uninterruptible Power Supply: 2 kVa.

12.  Operating System: Microsoft Windows 7 with high-speed Internet access.
a. ASHRAE 135 Compliance: Workstation shall use ASHRAE 135 protocol and

communicate using 1SO 8802-3 (Ethernet) datalink/physical layer protocol.
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13.  Printer: Color, ink-jet type as follows:

a.
b.
C.

Print Head: 4800 x 1200 dpi optimized color resolution.
Paper Handling: Minimum of 100 sheets.
Print Speed: Minimum of 17 ppm in black and 12 ppm in color.

14.  Application Software:
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1/0 capability from operator station.

System security for each operator via software password and access levels.
Automatic system diagnostics; monitor system and report failures.

Database creation and support.

Automatic and manual database save and restore.

Dynamic color graphic displays with up to 10 screen displays at once.
Custom graphics generation and graphics library of HVAC equipment and
symbols.

Alarm processing, messages, and reactions.

Trend logs retrievable in spreadsheets and database programs.

Alarm and event processing.

Object and property status and control.

Automatic restart of field equipment on restoration of power.

Data collection, reports, and logs. Include standard reports for the following:

1) Current values of all objects.
2) Current alarm summary.

3) Disabled objects.

4) Alarm lockout objects.

5) Logs.

Custom report development.

Utility and weather reports.

Workstation application editors for controllers and schedules.
Maintenance management.

15.  Custom Application Software:

a.
b.
C.

d.
e.
f.

English language oriented.

Full-screen character editor/programming environment.

Allow development of independently executing program modules with
debugging/simulation capability.

Support conditional statements.

Support floating-point arithmetic with mathematic functions.

Contains predefined time variables.

B.  Diagnostic Terminal Unit: Portable notebook-style, PC-based microcomputer terminal capable
of accessing system data by connecting to system network with minimum configuration as

follows:

1. System: With one integrated USB 2.0 port, integrated Intel Pro 10/100 (Ethernet),
integrated audio, bios, and hardware monitoring.
2. Processor: Intel Pentium 4.
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Random-Access Memory: 512 MB (minimum).

Graphics: Video adapter, minimum 1024 x 768 pixels, 64-MB video memory.
Monitor: 17 inches, LCD color.

Keyboard: QWERTY 105 keys.

Hard-Disk Drive: 500 GB (minimum).

CD-ROM Read/Write Drive: 48x24x48.

Pointing Device: Touch pad or other internal device.

C.  Control Units: Modular, comprising processor board with programmable, nonvolatile, random-
access memory; local operator access and display panel; integral interface equipment; and
backup power source.

1. Units monitor or control each 1/0 point; process information; execute commands from
other control units, devices, and operator stations; and download from or upload to
operator workstation or diagnostic terminal unit.

2. Stand-alone mode control functions operate regardless of network status. Functions
include the following:

®Po0 o

Global communications.

Discrete/digital, analog, and pulse 1/0.

Monitoring, controlling, or addressing data points.

Software applications, scheduling, and alarm processing.

Testing and developing control algorithms without disrupting field hardware and
controlled environment.

3. Standard Application Programs:

a.

e.
f.

Electric Control Programs: Demand limiting, duty cycling, automatic time
scheduling, start/stop time optimization, night setback/setup, on-off control with
differential sequencing, staggered start, antishort cycling, PID control, DDC with
fine tuning, and trend logging.

HVAC Control Programs: Optimal run time, supply-air reset, and enthalpy
switchover.

Programming Application Features: Include trend point; alarm processing and
messaging; weekly, monthly, and annual scheduling; energy calculations; run-time
totalization; and security access.

Remote communications: In addition to LAN/WAN architecture support, the same
workstation software must be capable of managing systems via the County
Network as a standard component of the software. The remote system architecture
shal consist of two levels providing control, alarm detection, reporting and
information management for the remote facility. Level 1 shall contain the Remote
Site Control Unit (RSCU), communicating to the remotely located operator
workstation through the use of the County Network. Level 2 shall consist of one
or more field buses controlled by the RSCU.

Maintenance management.

Units of Measure: Inch-pound and SI (metric).

4. Local operator interface provides for download from or upload to operator workstation or
diagnostic terminal unit.

5. ASHRAE 135 Compliance: Control units shall use ASHRAE 135 protocol and
communicate using 1SO 8802-3 (Ethernet) datalink/physical layer protocol.
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D.  Local Control Units: Modular, comprising processor board with electronically programmable,
nonvolatile, read-only memory; and backup power source.

1. Units monitor or control each 1/O point, process information, and download from or
upload to operator workstation or diagnostic terminal unit.

2. Stand-alone mode control functions operate regardless of network status. Functions
include the following:
a. Global communications.
b. Discrete/digital, analog, and pulse 1/0.
C. Monitoring, controlling, or addressing data points.

3. Local operator interface provides for download from or upload to operator workstation or
diagnostic terminal unit.

4. ASHRAE 135 Compliance: Control units shall use ASHRAE 135 protocol and
communicate using 1SO 8802-3 (Ethernet) datalink/physical layer protocol.

E. I/0 Interface: Hardwired inputs and outputs may tie into system through controllers. Protect

points so that shorting will cause no damage to controllers.

1.
2.
3.

6.

7.

Binary Inputs: Allow monitoring of on-off signals without external power.

Pulse Accumulation Inputs: Accept up to 10 pulses per second.

Analog Inputs: Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or
resistance signals.

Binary Outputs: Provide on-off or pulsed low-voltage signal, selectable for normally
open or normally closed operation with three-position (on-off-auto) override switches and
status lights.

Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V dc) or current
(4 to 20 mA) with status lights, two-position (auto-manual) switch, and manually
adjustable potentiometer.

Tri-State Outputs: Provide two coordinated binary outputs for control of three-point,
floating-type electronic actuators.

Universal I/Os: Provide software selectable binary or analog outputs.

F. Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection; limit
connected loads to 80 percent of rated capacity. DC power supply shall match output current
and voltage requirements and be full-wave rectifier type with the following:

1.
2.

3.

Output ripple of 5.0 mV maximum peak to peak.

Combined 1 percent line and load regulation with 100-mic.sec. response time for 50
percent load changes.

Built-in overvoltage and overcurrent protection and be able to withstand 150 percent
overload for at least 3 seconds without failure.

G. Power Line Filtering: Internal or external transient voltage and surge suppression for
workstations or controllers with the following:

1. Minimum dielectric strength of 1000 V.

2. Maximum response time of 10 nanoseconds.

3. Minimum transverse-mode noise attenuation of 65 dB.

4, Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.
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2.3

2.4

25

UNITARY CONTROLLERS

Unitized, capable of stand-alone operation with sufficient memory to support its operating
system, database, and programming requirements, and with sufficient 1/0O capacity for the
application.

1. Configuration: Local keypad and display; diagnostic LEDs for power, communication,
and processor; wiring termination to terminal strip or card connected with ribbon cable;
memory with bios; and 72 hour battery backup.

2. Operating System: Manage 1/0 communication to allow distributed controllers to share
real and virtual object information and allow central monitoring and alarms. Perform
scheduling with real-time clock. Perform automatic system diagnostics; monitor system
and report failures.

3. ASHRAE 135 Compliance: Communicate using read (execute and initiate) and write
(execute and initiate) property services defined in ASHRAE 135. Reside on network
using MS/TP datalink/physical layer protocol and have service communication port for
connection to diagnostic terminal unit.

4. Enclosure: Waterproof rated for operation at 40 to 150 deg F.

ALARM PANELS

Unitized cabinet with suitable brackets for wall or floor mounting. Fabricate of 0.06-inch-
thick, furniture-quality steel or extruded-aluminum alloy, totally enclosed, with hinged doors
and keyed lock and with manufacturer's standard shop-painted finish. Provide common keying
for all panels.

Indicating light for each alarm point, single horn, acknowledge switch, and test switch, mounted
on hinged cover.

Alarm Condition: Indicating light flashes and horn sounds.

Acknowledge Switch: Horn is silent and indicating light is steady.

Second Alarm: Horn sounds and indicating light is steady.

Alarm Condition Cleared: System is reset and indicating light is extinguished.
Contacts in alarm panel allow remote monitoring by independent alarm company.

arwdE

ANALOG CONTROLLERS

Step Controllers: 6- or 10-stage type, with heavy-duty switching rated to handle loads and
operated by electric motor.

Electric, Outdoor-Reset Controllers: Remote-bulb or bimetal rod-and-tube type, proportioning
action with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70
deg F, and single- or double-pole contacts.

Electronic Controllers: Wheatstone-bridge-amplifier type, in steel enclosure with provision for
remote-resistance readjustment. lIdentify adjustments on controllers, including proportional band
and authority.
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2.6

2.7

1. Single controllers can be integral with control motor if provided with accessible control
readjustment potentiometer.

Fan-Speed Controllers: Solid-state model providing field-adjustable proportional control of
motor speed from maximum to minimum of 55 percent and on-off action below minimum fan
speed. Controller shall briefly apply full voltage, when motor is started, to rapidly bring motor
up to minimum speed. Equip with filtered circuit to eliminate radio interference.

Receiver Controllers: Single- or multiple-input models with control-point adjustment, direct or
reverse acting with mechanical set-point adjustment with locking device, proportional band
adjustment, authority adjustment, and proportional control mode.

1. Remote-control-point adjustment shall be plus or minus 20 percent of sensor span, input
signal of 3 to 13 psig.

2. Proportional band shall extend from 2 to 20 percent for 5 psig.

3. Authority shall be 20 to 200 percent.

4. Air-supply pressure of 18 psig, input signal of 3 to 15 psig, and output signal of zero to
supply pressure.

5. Gages: 2-1/2 inches in diameter, 2.5 percent wide-scale accuracy, and range to match
transmitter input or output pressure.

TIME CLOCKS

Seven-day, programming-switch timer with synchronous-timing motor and seven-day dial;
continuously charged, nickel-cadmium-battery-driven, eight-hour, power-failure carryover;
multiple-switch trippers; minimum of two and maximum of eight signals per day with two
normally open and two normally closed output contacts.

Solid-state, programmable time control with 8 separate programs each with up to 100 on-off
operations; 1-second resolution; lithium battery backup; keyboard interface and manual
override; individual on-off-auto switches for each program; 365-day calendar with 20
programmable holidays; choice of fail-safe operation for each program; system fault alarm; and
communications package allowing networking of time controls and programming from PC.

ELECTRONIC SENSORS

Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as
required.

Thermistor Temperature Sensors and Transmitters:

1. Accuracy: Plus or minus 0.5 deg F at calibration point.

2. Wire: Twisted, shielded-pair cable.

3. Insertion Elements in Ducts: Single point, 8 inches long; use where not affected by
temperature stratification or where ducts are smaller than 9 sq. ft.

4. Averaging Elements in Ducts: 18 inches long, rigid; use where prone to temperature
stratification or where ducts are larger than 10 sqg. ft.

5. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.
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6.

Room Security Sensors: Stainless-steel cover plate with insulated back and security
SCrews.

C. RTDs and Transmitters:

N

Accuracy: Plus or minus 0.2 percent at calibration point.

Wire: Twisted, shielded-pair cable.

Insertion Elements in Ducts: Single point, 8 inches long; use where not affected by
temperature stratification or where ducts are smaller than 9 sq. ft.

Averaging Elements in Ducts: 18 inches; use where prone to temperature stratification or
where ducts are larger than 9 sg. ft.; length as required.

Insertion Elements for Liquids: Brass socket with minimum insertion length of 2-1/2
inches.

Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.

Room Security Sensors: Stainless-steel cover plate with insulated back and security
SCrews.

D.  Humidity Sensors: Bulk polymer sensor element.

N

Accuracy: 2 percent full range with linear output.

Room Sensor Range: 20 to 80 percent relative humidity.

Duct Sensor: 20 to 80 percent relative humidity range with element guard and mounting
plate.

Outside-Air Sensor: 20 to 80 percent relative humidity range with mounting enclosure,
suitable for operation at outdoor temperatures of minus 22 to plus 185 deg F.

Duct and Sensors: With element guard and mounting plate, range of 0 to 100 percent
relative humidity.

E. Pressure Transmitters/Transducers:

1.

Static-Pressure Transmitter: Nondirectional sensor with suitable range for expected input,
and temperature compensated.

Accuracy: 2 percent of full scale with repeatability of 0.5 percent.
Output: 4 to 20 mA.

Building Static-Pressure Range: 0- to 0.25-inch wg.

Duct Static-Pressure Range: 0- to 5-inch wg.

oo oTe

Water Pressure Transducers: Stainless-steel diaphragm construction, suitable for service;
minimum 150-psig operating pressure; linear output 4 to 20 mA.

Water Differential-Pressure Transducers: Stainless-steel diaphragm construction, suitable
for service; minimum 150-psig operating pressure and tested to 300-psig; linear output 4
to 20 mA.

Differential-Pressure Switch (Air): Snap acting, with pilot-duty rating and with suitable
scale range and differential.

Pressure Transmitters: Direct acting for gas, liquid, or steam service; range suitable for
system; linear output 4 to 20 mA.

F. Room sensor accessories include the following:

1.

Insulating Bases: For sensors located on exterior walls.
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2. Guards: Locking; heavy-duty, transparent plastic; mounted on separate base.
3. Adjusting Key: As required for calibration and cover screws.

2.8 STATUS SENSORS

A.  Status Inputs for Fans: Differential-pressure switch with pilot-duty rating and with adjustable
range of 0- to 5-inch wg.

B.  Status Inputs for Pumps: Differential-pressure switch with pilot-duty rating and with adjustable
pressure-differential range of 8 to 60 psig, piped across pump.

C.  Status Inputs for Electric Motors: Comply with 1SA 50.00.01, current-sensing fixed- or split-
core transformers with self-powered transmitter, adjustable and suitable for 175 percent of rated
motor current.

D.  Voltage Transmitter (100- to 600-V ac): Comply with ISA 50.00.01, single-loop, self-powered
transmitter, adjustable, with suitable range and 1 percent full-scale accuracy.

E. Power Monitor: 3-phase type with disconnect/shorting switch assembly, listed voltage and
current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with
maximum 2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor.

F. Current Switches: Self-powered, solid-state with adjustable trip current, selected to match
current and system output requirements.

G.  Electronic Damper Position Indicator: Visual scale indicating percent of travel and 2- to 10-V
dc, feedback signal.

2.9 GAS DETECTION EQUIPMENT

A.  Carbon Monoxide Detectors: Single or multichannel, dual-level detectors using solid-state plug-
in sensors with a 3-year minimum life; suitable over a temperature range of 32 to 104 deg F;
with 2 factory-calibrated alarm levels at 50 and 100 ppm.

B.  Carbon Dioxide Sensor and Transmitter: Single detectors using solid-state infrared sensors;
suitable over a temperature range of 23 to 130 deg F and calibrated for 0 to 2 percent, with
continuous or averaged reading, 4- to 20-mA output;, for wall mounting.

2.10 FLOW MEASURING STATIONS
A.  Duct Airflow Station: Combination of air straightener and multiport, self-averaging pitot tube
station.
1. Casing: Galvanized-steel frame.
2. Flow Straightener: Aluminum honeycomb, 3/4-inch parallel cell, 3 inches deep.
3. Sensing Manifold: Copper manifold with bullet-nosed static pressure sensors positioned
on equal area basis.
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2.11

THERMOSTATS

Low-Voltage, On-Off Thermostats: NEMA DC 3, 24-V, bimetal-operated, mercury-switch
type, with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to 85 deg F
set-point range, and 2 deg F maximum differential.

Line-Voltage, On-Off Thermostats: Bimetal-actuated, open contact or bellows-actuated,
enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for electrical
rating; with concealed set-point adjustment, 55 to 85 deg F set-point range, and 2 deg F
maximum differential.

1. Electric Heating Thermostats: Equip with off position on dial wired to break ungrounded
conductors.
2. Selector Switch: Integral, manual on-off-auto.

Remote-Bulb Thermostats: On-off or modulating type, liquid filled to compensate for changes
in ambient temperature; with copper capillary and bulb, unless otherwise indicated.

1. Bulbs in water lines with separate wells of same material as bulb.

2. Bulbs in air ducts with flanges and shields.

3. Averaging Elements: Copper tubing with either single- or multiple-unit elements,
extended to cover full width of duct or unit; adequately supported.

4. Scale settings and differential settings are clearly visible and adjustable from front of
instrument.

5. On-Off Thermostat: With precision snap switches and with electrical ratings required by
application.

6. Modulating Thermostats: Construct so complete potentiometer coil and wiper assembly is
removable for inspection or replacement without disturbing calibration of instrument.

Fire-Protection Thermostats: Listed and labeled by an NRTL acceptable to authorities having
jurisdiction; with fixed or adjustable settings to operate at not less than 75 deg F above normal
maximum operating temperature, and the following:

1. Reset: Manual.
2. Reset: Automatic, with control circuit arranged to require manual reset at central control
panel; with pilot light and reset switch on panel labeled to indicate operation.

Immersion Thermostat: Remote-bulb or bimetal rod-and-tube type, proportioning action with
adjustable throttling range and adjustable set point.

Airstream Thermostats: Two-pipe, fully proportional, single-temperature type; with adjustable
set point in middle of range, adjustable throttling range, plug-in test fitting or permanent
pressure gage, remote bulb, bimetal rod and tube, or averaging element.

Electric, Low-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual- or
automatic- reset switch that trips if temperature sensed across any 12 inches of bulb length is
equal to or below set point.

1. Bulb Length: Minimum 20 feet.
2. Quantity: One thermostat for every 20 sq. ft. of coil surface.

INSTRUMENTATION AND 230900 - 13 1475 - 02/17/15
CONTROL FOR HVAC



H.  Electric, High-Limit Duct Thermostat: Snap-acting, single-pole, single-throw, manual- or
automatic- reset switch that trips if temperature sensed across any 12 inches of bulb length is
equal to or above set point.

1. Bulb Length: Minimum 20 feet.

2. Quantity: One thermostat for every 20 sq. ft. of coil surface.

2.12 HUMIDISTATS

A.  Duct-Mounting Humidistats: Electric insertion, 2-position type with adjustable, 2 percent

throttling range, 20 to 80 percent operating range, and single- or double-pole contacts.
2.13 ACTUATORS

A.  Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating
action or two-position action.

1. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC
Equipment.”

2. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed
and sealed. Equip spring-return motors with integral spiral-spring mechanism in housings
designed for easy removal for service or adjustment of limit switches, auxiliary switches,
or feedback potentiometer.

3. Spring-Return Motors for Dampers Larger Than 25 Sqg. Ft.: Size for running and
breakaway torque of 150 in. x Ibf.

B.  Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at
rated torque.

1. Dampers: Size for running torque calculated as follows:

a. Parallel-Blade Damper with Edge Seals: 7 inch-lb/sg. ft. of damper.

b. Opposed-Blade Damper with Edge Seals: 5 inch-1b/sq. ft. of damper.

C. Parallel-Blade Damper without Edge Seals: 4 inch-Ib/sg. ft of damper.

d. Opposed-Blade Damper without Edge Seals: 3 inch-1b/sqg. ft. of damper.

e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500
fpm: Increase running torque by 1.5.

f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000
fpm: Increase running torque by 2.0.

2. Coupling: V-bolt and V-shaped, toothed cradle.

3. Overload Protection: Electronic overload or digital rotation-sensing circuitry.

4. Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external, manual
gear release on nonspring-return actuators.

5. Power Requirements (Two-Position Spring Return): 120-V ac.

6. Power Requirements (Modulating): Maximum 10 VA at 24-V ac or 8 W at 24-V dc.

7. Proportional Signal: 2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback
signal.

8. Temperature Rating: Minus 22 to plus 122 deg F.
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2.14

A

2.15

A.

9. Run Time: 12 seconds open, 5 seconds closed.

DAMPERS

Dampers: AMCA-rated, opposed-blade design; 0.108-inch- minimum thick, galvanized-steel or
0.125-inch- minimum thick, extruded-aluminum frames with holes for duct mounting; damper
blades shall not be less than 0.064-inch- thick galvanized steel with maximum blade width of 8
inches and length of 48 inches.

1. Secure blades to 1/2-inch- diameter, zinc-plated axles using zinc-plated hardware, with
oil-impregnated sintered bronze blade bearings, blade-linkage hardware of zinc-plated
steel and brass, ends sealed against spring-stainless-steel blade bearings, and thrust
bearings at each end of every blade.

Operating Temperature Range: From minus 40 to plus 200 deg F.

3. Edge Seals, Standard Pressure Applications: Closed-cell neoprene.

N

CONTROL CABLE

Electronic and fiber-optic cables for control wiring are specified in Section 271500
"Communications Horizontal Cabling."

PART 3 - EXECUTION

3.1 EXAMINATION
A.  Verify that power supply is available to control units and operator workstation.
B.  Verify that duct-, pipe-, and equipment-mounted devices are installed before proceeding with
installation.
3.2 INSTALLATION
A. Install software in control units and operator workstation(s). Implement all features of programs
to specified requirements and as appropriate to sequence of operation.
B.  Connect and configure equipment and software to achieve sequence of operation specified.
C.  Verify location of thermostats, humidistats, and other exposed control sensors with Drawings
and room details before installation.
1. Install averaging elements in ducts and plenums in crossing or zigzag pattern.
D. Install guards on thermostats in the following locations:
1. Gymnasium.
2. Where indicated.
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E. Install automatic dampers according to Section 233300 "Air Duct Accessories."
F. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor
temperatures.
G. Install labels and nameplates to identify control components according to Section 230553
"ldentification for HVAC Piping and Equipment.”
H. Install refrigerant instrument wells, valves, and other accessories according to Section 232300
"Refrigerant Piping."
l. Install duct volume-control dampers according to Section 233113 "Metal Ducts" and
Section 233116 "Nonmetal Ducts."
J. Install electronic and fiber-optic cables according to Section 271500 "Communications
Horizontal Cabling."”
3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION
A. Install raceways, boxes, and cabinets according to Section 260533 "Raceways and Boxes for
Electrical Systems."
B. Install building wire and cable according to Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."”
C. Install signal and communication cable according to Section 271500 "Communications
Horizontal Cabling."”
1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are
exposed.
2. Install exposed cable in raceway.
3. Install concealed cable in raceway.
4. Bundle and harness multiconductor instrument cable in place of single cables where
several cables follow a common path.
5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against
abrasion. Tie and support conductors.
6. Number-code or color-code conductors for future identification and service of control
system, except local individual room control cables.
7. Install wire and cable with sufficient slack and flexible connections to allow for vibration
of piping and equipment.
D.  Connect manual-reset limit controls independent of manual-control switch positions. Automatic
duct heater resets may be connected in interlock circuit of power controllers.
E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is
in hand position.
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3.4 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test,
and adjust field-assembled components and equipment installation, including connections, and
to assist in field testing. Report results in writing.

B.  Perform the following field tests and inspections and prepare test reports:

1.

N

S

Operational Test: After electrical circuitry has been energized, start units to confirm
proper unit operation. Remove and replace malfunctioning units and retest.

Test and adjust controls and safeties.

Test calibration of electronic controllers by disconnecting input sensors and stimulating
operation with compatible signal generator.

Test each point through its full operating range to verify that safety and operating control
set points are as required.

Test each control loop to verify stable mode of operation and compliance with sequence
of operation. Adjust PID actions.

Test each system for compliance with sequence of operation.

Test software and hardware interlocks.

C. DDC Verification:

N

o ks

Verify that instruments are installed before calibration, testing, and loop or leak checks.
Check instruments for proper location and accessibility.

Check flow instruments. Inspect tag number and line and bore size, and verify that inlet
side is identified and that meters are installed correctly.

Check temperature instruments and material and length of sensing elements.

Check DDC system as follows:

a. Verify that DDC controller power supply is from emergency power supply, if
applicable.

b. Verify that wires at control panels are tagged with their service designation and
approved tagging system.

C. Verify that spare 1/0 capacity has been provided.

d. Verify that DDC controllers are protected from power supply surges.

D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

3.5 ADJUSTING

A.  Calibrating and Adjusting:

1. Calibrate instruments.

2. Make three-point calibration test for both linearity and accuracy for each analog
instrument.

3. Calibrate equipment and procedures using manufacturer's written recommendations and
instruction manuals. Use test equipment with accuracy at least double that of instrument
being calibrated.

4. Control System Inputs and Outputs:
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8.

9.

10.
11.

a. Check analog inputs at 0, 50, and 100 percent of span.

b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output.

C. Check digital inputs using jumper wire.

d. Check digital outputs using ohmmeter to test for contact making or breaking.

e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a
precision-resistant source.

Flow:

a. Set differential pressure flow transmitters for 0 and 100 percent values with 3-point
calibration accomplished at 50, 90, and 100 percent of span.
b. Manually operate flow switches to verify that they make or break contact.

Pressure:

a. Calibrate pressure transmitters at 0, 50, and 100 percent of span.
b. Calibrate pressure switches to make or break contacts, with adjustable differential
set at minimum.

Temperature:

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span
using a precision-resistance source.
b. Calibrate temperature switches to make or break contacts.

Stroke and adjust control dampers without positioners, following the manufacturer's
recommended procedure, so that damper is 100 percent open and closed.

Stroke and adjust control dampers with positioners, following manufacturer's
recommended procedure, so that damper is 0, 50, and 100 percent closed.

Provide diagnostic and test instruments for calibration and adjustment of system.

Provide written description of procedures and equipment for calibrating each type of
instrument. Submit procedures review and approval before initiating startup procedures.

B.  Adjust initial temperature and humidity set points.

C.  Occupancy Adjustments: When requested within 12 months of date of Substantial Completion,
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to
three visits to Project during other than normal occupancy hours for this purpose.

3.6 DEMONSTRATION

A.  Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain HVAC instrumentation and controls. Refer to Section 017900
"Demonstration and Training.”

END OF SECTION
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SECTION 235417 — WASTE OIL-FIRED FURNACES

PART 1 - GENERAL

11

A

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY

Section Includes:

1. Waste oil-fired furnaces and accessories complete with controls.

ACTION SUBMITTALS
Product Data: For each type of product.
1. Include rated capacities, operating characteristics, furnished specialties, and accessories.

Shop Drawings:

1. Include details of equipment assemblies. Indicate dimensions, weights, loads, required
clearances, method of field assembly, components, and location and size of each field
connection.

2. Include diagrams for power, signal, and control wiring.

INFORMATIONAL SUBMITTALS

Sample Warranty: For special warranty.

CLOSEOUT SUBMITTALS

Operation and Maintenance Data: For each furnace to include in emergency, operation, and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Furnace and accessories complete with controls.
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1.6

A

1.7

A

B.

C.

1.8

A

MAINTENANCE MATERIAL SUBMITTALS

Furnish extra materials described below that match products installed and that are packaged
with protective covering for storage and identified with labels describing contents.

1. Fan Belts: Furnish two sets for each furnace fan.

QUALITY ASSURANCE

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment" and Section 7 - "Construction and Startup."

ASHRAE/IES 90.1 Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6 -
"Heating, Ventilating, and Air-Conditioning."”

Comply with NFPA 70.

WARRANTY

Special Warranty: Manufacturer agrees to repair or replace the following components of
furnaces that fail in materials or workmanship within specified warranty period:

1. Warranty Period, Commencing on Date of Substantial Completion:

Furnace Heat Exchanger: 10 years.

Integrated Ignition and Blower Control Circuit Board: Five years.
Draft-Inducer Motor: Five years.

High-Efficiency Burner: Five years.

cooTpe

PART 2 - PRODUCTS

2.1

A

2.2

A.

B.

MANUFACTURERS
Products: Subject to compliance with requirements, provide one of the following:

Energylogic; 140H (Basis of Design).
Clean Energy Heating Systems; CE-140.
Econoheat.; Omni OWH-150.

Reznor; Centurion RV225.

PN E

ASSEMBLY DESCRIPTION

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
Avrticle 100, by a qualified testing agency, and marked for intended location and application.

Manufactured Units: Factory assembled, piped, wired, and tested; complying with UL 727 and
with NFPA 31.
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2.3

A

B.

D.

FURNACES
Cabinet: Steel.

Cabinet interior around heat exchanger shall be factory-installed insulation.

Lift-out panels shall expose burners and all other items requiring access for maintenance.
Factory paint external cabinets in manufacturer's standard color.

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

pPOONME

Fan: Centrifugal, factory balanced, resilient mounted, direct or belt drive.

1. Fan Motors: Comply with requirements in Section 230513 "Common Motor
Requirements for HYAC Equipment.”

2. Special Motor Features: Single speed, premium efficiency, as defined in Section 230513
"Common Motor Requirements for HVAC Equipment,” and with internal thermal
protection and permanent lubrication.

3. Special Motor Features: Multitapped, multispeed with internal thermal protection and
permanent lubrication.

Heat Exchanger: Stainless steel.

Burner: High-pressure atomizing type, with rubber-mounted, adjustable, combustion-air blower;

integrated fuel pump; hinged, flame-inspection port; cadmium-sulfide flame sensor; electrodes;

ignition transformer; and oil nozzle.

1. Time-Delay Relay: Limits time for establishing main flame.

2. Flame Sensor: Monitors flame and stops burner on flame failure.

3. Limit Control: Fixed stop at maximum permissible setting; de-energizes burner on
excessive bonnet temperature; automatic reset.

Barometric Draft Regulator: Match furnace; for mounting in flue.

Furnace Controls: Solid-state board integrates ignition, heat, cooling, and fan speeds; and
adjustable fan-on and fan-off timing; terminals for connection to accessories.

Flue Materials: Class A stainless steel, double wall flue kits, to be provided by Manufacturer.

Storage Tank: Floor-mounted heavy-gauge steel tank with integral supports for mounting
furnace directly above tank. Tank shall include drain valve, fuel pump and filter.

PART 3 - EXECUTION

3.1

A.

B.

EXAMINATION

Examine areas and conditions, with Installer present, for compliance with requirements for
installation tolerances and other conditions affecting performance of the work.

Examine factory-installed insulation before furnace installation. Reject units that are wet,
moisture damaged, or mold damaged.
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3.2

3.3

3.4

3.5

Examine roughing-in for waste oil piping systems to verify actual locations of piping
connections before equipment installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

INSTALLATION

Install waste oil-fired furnaces and associated fuel and vent piping according to NFPA 31.
Secure furnace unit to unit supports on storage tank.

Wiring Method: Install control wiring in accessible ceiling spaces and in gypsum board
partitions where unenclosed wiring method may be used. Conceal control wiring except in
unfinished spaces.

CONNECTIONS

Drawings indicate general arrangement of piping, fittings, and specialties. Connect oil piping
with union or flange and ball valve.

Install piping adjacent to equipment to allow service and maintenance.

Flue Connections: Connect Class A flues to furnace connection and extend through roof per
Manufacturer’s written instructions.

FIELD QUALITY CONTROL
Perform the following tests and inspections:

1. Perform electrical test and visual and mechanical inspection.

2. Leak Test: After installation, charge systems with refrigerant and oil and test for leaks.
Repair leaks, replace lost refrigerant and oil, and retest until no leaks exist.

3. Operational Test: After electrical circuitry has been energized, start units to confirm
proper operation, product capability, and compliance with requirements.

4. Verify that fan wheel is rotating in the correct direction and is not vibrating or binding.

5. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Verify that vibration isolation and flexible connections properly dampen vibration transmission
to structure.
STARTUP SERVICE

Complete installation and startup checks according to manufacturer's written instructions and
perform the following:

1. Inspect for physical damage to unit casings.
2. Verify that access doors move freely and are weathertight.
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Clean units and inspect for construction debris.
Verify that all bolts and screws are tight.

Adjust vibration isolation and flexible connections.
Verify that controls are connected and operational.

o 0rw

B.  Adjust fan belts to proper alignment and tension.

C.  Start unit according to manufacturer's written instructions and complete manufacturer's
operational checklist.

D.  Measure and record airflows.
E.  Verify proper operation of capacity control device.

F. After startup and performance test, lubricate bearings and adjust belt tension.

3.6 ADJUSTING
A.  Adjust initial temperature and humidity set points.
B.  Set controls, burner, and other adjustments for optimum heating performance and efficiency.
Adjust heat-distribution features, including shutters, dampers, and relays, to provide optimum
heating performance and system efficiency.

3.7 CLEANING

A.  After completing installation, clean furnaces internally according to manufacturer's written
instructions.

B. Install new filters in each furnace within 14 days after Substantial Completion.
3.8 DEMONSTRATION
A.  Train Owner's maintenance personnel to adjust, operate, and maintain condensing units. Refer

to Section 017900 "Demonstration and Training."

END OF SECTION
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