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IAQ — California Indoor Aieruality Program.

MPI — Master Painters Institute.

USGBC - United étaies Green .Building Council
'SUBMITTALS: Refer to Section 01 33 00 for procedures.
Provide product daté on all ﬁni’shin'g products.

Three samples 8-1/2 by 11 inches in size illustrating range of colors and textures available for
each surface-finishing product scheduled for selection. :

Prepare wood samples on type and quality of wood specified.

~Manufyracturer's'épplib‘élt’iyaﬁiﬁs'tlyructiohs."’“ \

QUALITY ASSURANCE

Product Manufacturer: Company specializing in manufacturing quality paints and finish products
with ten years experience.

Applicator: Company specializing in commercial painting and finishing with five years experience.

Regulatory Requirements

B Conform to AQMD and local regulations for maximum VOC limits.

2. Comply with applicable codes and regulations of governmental agencies having
jurisdiction including those having jurisdiction’ over airborne emissions ‘and industrial
waste disposal. Where those requirements conflict with this Specification, comply with
the more stringent provisions.

Field Sampies - :
1. Provide field sample panel, illustrating coatmg color, texture, and finish for.each color
scheduled.

2. Locate as approved by Architect.
3. Approved sample may remain as part of Work.
4 Do not proceed with coating application until sample panel has been approved.

DELIVERY, STORAGE AND HANDLING
Deliver products to site in sealed and Iabeled containers

Container labehng to include manufacturer's name, type of paint, brand name, brand code,

. coverage, surface preparation, drying time, cleanup, color designation and instructions for mixing

and reducing.
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Store paint materials at minimum ambient temperature” of 45 degrees F and maximum of 90
degrees F, in well ventilated area unless permitted otherwise by manufacturer's instructions.

Take precautionary measures to prevent fire hazards and spontaneous combustion.
ENVIRONMENTAL REQUIREMENTS.

Provide eont_inuous- ventilation and heating facilitiee to maintain' surface and ambient
temperatures above 45 degrees F for 24 hours before, during and 48 hours after application of

finishes, unless permitted otherwise by manufacturer’s instructions.

Do not apply exterior coatings during rain, or when relative humidity is above 50 percent, unless
permitted otherwise by manufacturer's instructions.

Minimum Application Temperatures for Latex Paints: 45 degrees F for interiors; 50 degrees F for
exterior; unless required otherwise by manufacturer's instructions.: : ST

Minimum Application Temperature for Varnish and transparent Finishes: 65 degrees F for interior
or exterior, unless permitted otherwise by manufacturer's instructions.

. Provide lighting level sufficient to conduct painting operations.

EXTRA STOCK

Provide one (1) five-gallon unopened container of each color, type and gloss of paint used in the
work.

"Label each contarner with color, texture and room Iocatlons in addition to the manufacturers
label.

GUARANTEE

Guarantee the painting Work against peeling, fading, cracking, blistering or crazing for a period of
three years from the Date of Substantial Completion.

PART 2 - PRODUCTS

2.01

MANUFACTURERS

Products of following manufacturers form basis for design and quality intended.
1. Frazee Paint/The Comex Group

2. Dunn-Edwards P

3. Sherwin Williams Company
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Or equal as approved in accordance with Division 01, General Requirements for Substitutions.v
See Section 01 63 00 — Product Requirements.

MATERIALS

Coatings: Ready mixed, except field-catalyzed coatings. Process pigments to soft paste
consistency, capable of being readily and uniformly dispersed to homogeneous coating.

Colors and Glosses: Architect will select color and hue to be used in various types of paint
specified and will be sole judge of acceptability of various glosses obtained from materials
proposed to be used in Work. During actual painting, Architect may make minor modifications in
tone and shade to adjust for actual surface and lighting conditions encountered.

Undercoats and Thinners: Provide undercoat paint produced. by same manufacturer as finish
coat. Use only. thinners recommended by paint manufacturer and use only to recommended
limits. Use undercoat ﬁmsh coat and-thinner material as parts of a- unified system of paint finish. -

Coatings: Good flow and brushing properties; capable of drying or curing free of streaks or sags.

Accessory Materials: Linseed oil, shellac, turpentine, paint thinners and other materials not
specifically indicated but required to achieve the finishes specified of commercial quality.

APPLICATION EQUIPMENT

For application of the approved paint, use only such equipment as is recommended by the
manufacturer.

Compeatibility: Prior to actual use of application equipment, use all means necessary to verify that
the proposed equipment is actually compatible with the material to be applied and that the
integrity of the finish will not be jeopardized by use of the proposed application equipment.

FINISHES

Refer to schedule at end of Section for surface finish. Notwithstanding product numbers listed in
schedule, Contractor shall conform to most recent product numbers as published by the
manufacturer.

PART 3 - EXECUTION |

3.01

A

INSPECTION

Verify that surfaces are ready to receive Work as instrueted by the product manufacturer.
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Examine surfaces scheduled to be finished prior to commencement of Work. Report any
condition that may potentially affect proper application.

Measure moisture content of new surfaces using an electronic moisture meter. Do not apply
finishes unless moisture content of surfaces are below the following maximums:
1. Plaster and Gypsum Wailboard: 12 percent.

2. Masonry, Concrete and Concrete Unit Masonry: 12 Percent.

3. Interior Located Wood: 15 percent, measured in accordance with ASTM D4442 and
ASTM D4444.

4.  Exterior Located Wood: 19 percent, measured in accordance with ASTM D4442 and
ASTM D4444.

Beginning of installation means accebtance of existing surfaces.

MATERIALS PREPARATION

Mix ahd prepare painting materialiin accordance with manufacturer's recommendations.
Store materials not in actual use in tightly covered containers.

Maintain containers used in storage, mixing and application of paint in a clean condition, free from
foreign materials and residue.

Stir all materials before application to produce a mixture of uniform density and as required during
the application of materials. Do not stir into the material any film that may form on the surface.
Remove the film and strain the material before using.

SURFACE PREPARATION

Remove electrical plates, hardware, light fixture trim and fittings prior to preparing surfaces for
finishing.

Correct minor defects and clean surfaces which affect Work of this Section.
Shellac and seal marks which may bleed through surface finishes.

Impervious Surfaces: Remove mildew by scrubbing with solution of tri-sodium phosphate and
bleach. Rinse with clean water and allow surface to dry.

Insulated Coverings: Remove dirt, grease and oil from canvas and cotton.

Gypsum Board Surfaces: Fill minor defects, joints and nail head depressions with spackling
compounds. Prime in accordance with primer manufacturer's recommendations. Apply primer : -
aver skim coat for Level 5 finish.
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Galvanized Surfaces: Remove surface contamination and oils and wash with solvent. Apply coat
of etching primer as specified in Schedule for existing painted surfaces, remove existing paint
thoroughly to bare metal and paint per Schedules at the end of this Section.

Concrete and Unit Masonry Surfaces Scheduled to Receive Paint Finish: Remove dirt, loose
mortar, scale, salt or alkali powder and other foreign matter. Remove oil and grease with a
solution of tri-sedium phosphate; rinse well and allow to dry. Remove stains caused by
weathering or corroding metals with a solution of sodium metasilicate after thoroughly wetting
with water. Allow to dry.

Plaster Surfaces: Fill hairline cracks, small holes and nmperfectlons with patching plaster. Make
smooth and flush with adjacent surfaces Wash and neutralize high alkali surfaces:.

Shop Primed Steel Surfaces: Sand and scrape to remove loose primer and rust. Feather edges
to make touch-up patches inconspicuous. Clean surfaces with solvent. Spot prime bare steel
surfaces to match exxstmg prlmer :

Wood Scheduled to Receive Paint Finish: Remove dust, grit and foreign matter. Seal knots,
pitch streaks and sappy sections. Fill nail holes with tinted exterior caulking compound after
prime coat has been applied. ~

Wood Doors and Cabinet Work scheduled for field-applied transparent or solid stain finish:

1. Sand surfaces thoroughly with a 5/0, 180 grit sandpaper.

2. Apply coatings as specified in the schedule to all surfaces, sides and edges. Avoid
streaking or uneven application Use multiple coats to produce a glass-smooth surface
film of even luster. Provide a finish free of laps, runs, cloudiness, color irregularity, brush
marks, orange peel, nail or screw holes, or other surfaces imperfections.

3. Stains as selected by Architect from manufacturer’s full range of colors.

4, Provide satin finish for final coats.

Wood Doors Scheduled for Painting: Seal top and bottom edges with primer. Leave labels intact
and readable.

Exterior Wood-Clear coats: apply exterior grade varnish.

PROTECTION

Protect elements surrounding the Work of this Section from damage or disfiguration.
Repair damage to other surfaces caused by Work of this Section.

Furnish drop cloths,A shields and protective methods to prevent spray or droppings from
disfiguring other surfaces.

Remove empty paint containers from site.

APPLICATION
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Apply products in accordance with manufacturer's instructions.
Do not apply finishes to surfaces that are not dry.

Apply each coat to uniform finish. Number of coats specified is a minimum. Additional coats
shall be applied at no extra cost, if coatings show evidence of uneven application, uneven
pigmentation, brush strokes or otherwise unsatisfactory distribution of material. For bidding
purposes, all 24 hours minimum duration between all required coats.. .

Under coats shall be lighter and brighter in tint than finish coat.

Sand lightly between coats to achieve required finish.

Allow applied coat to dry before next coat is applied.

Where clear finishes are required, tint fillers to match wood. .Work fillers into the grain before set. -+« -

Wipe excess from surface.

~ Prime back surfaces of interior and exterior woodwork with primer paint.

Prime back surfaces of interior woodwork scheduled to receive stain or varnish finish with gloss
varnish reduced 25 percent with mineral spirits. '

Seal Tops, bottoms and cutouts for hardware and accessories of wood doors and plastic-laminate
covered doors.

Split paint door frames to match color of walls on each side of opening.

Interior walls shall receive accent paint coiors.

FINISHING MECHANICAL AND ELECTRICAL EQUIPMENT

Refer to Section Divisions 22, 23 and 26 for color coding and identification banding requirements
of equipment, ductwork, piping and conduit.

Paint shop primed equipment.

Remove unfinished louvers, grilles, covers, and access panels on mechanical and electrical
components and paint separately. . :

Prime and paint insulated and exposed pipes, conduit, boxes, insulated and exposed ducts,
hangers, metal louvers, brackets, collars and supports, except where items are prefinished.

'Replace identification markings on mechanical or electrical equipment when painted accidentally.

RCIT Press Enterprise Tenant Improvement

PAINTING - 099000-7
DLR Group Job No. 75-13619-00




3.07 -

November 2013

Paint interior surfaces of air ducts that are visible through grilles and louvers with one coat of flat
black paint, to limit of sight line. Paint dampers exposed behind louvers and grilles to match face

‘panels. v

Paint exposed conduit and electrical equipment occurring in finished areas.

Paint both sides and edges of plywood backboards for electrical and telephone equipment before
installing equipment.

Color code equipment, piping, conduit and exposed ductwork in accordance with requirements
indicated. Color band and identify with flow arrows names and numbering, using stencils or other
approved systems.

Replace electrical plates, hardware, light fixture trim and fittings removed prior to finishing.
CLEANING

As Work proceeds, promptly remove paint where spilled, splashed, or spattered.

During progress of Work maintain premises free of unnecessary accumulation of tools,
equipment, surplus materials and debris.

Collect cotton waste, cloths, énd material that méy constitute a fire hazard, place in closed metal
containers and remove daily from site.

Disposal: Observe all applicable requirements per California Integrated Waste Management
Board (CIWMB) and other California governing regulations as pertains to the disposal and
recycling of paintings and coatings.

3.08 SCHEDULE

Note: The referenced product standards are listed as the Frazee Paint Company product first and the equal
Dunn Edwards and Sherwin William Products thereafter.

Ferrous Metal (Exterior):

First Coat : METAL PRIME, Acrylic Primer (561)

SYN-LUSTRO W/B Primer (W8)

DTM Primer, (B66W1)
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Second Coat

Third Coat

Non-Ferrous Metal (Exterior):

First Coat

Second Coat

Third Coat

Plaster (Interior) Walls:
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MIRRO GLIDE, 100% Acrylic Gloss Enamel (143)
PERMAGLOSS, 100% Acrylic Gloss Enamel (W960V)

DURATON, 100% Acrylic Gloss Enamel (K34)

MIRRO GLIDE, 100% Acrylic Gloss Enamel (143)"
PERMAGLOSS, 100% Acrylic Gloss Enamel (W 960V)

DURATION, 100% Acrylic Gloss Enamel (K34)

METAL CONDITIONER, PCI (02150)
GALVA-ETCH, GE 123

DTM Bonding Primer, (B66A50)

MIRRO GLIDE, 100% Acrylic Gloss Enamel (143)
PERMAGLOSS, 100% Acrylic Gloss Enamel (W 960V)

DURATION, 100% Acrylic Gloss Enamel (K34)

MIRRO GLIDE, 100%Acrylic Gloss Enamel (143)
PERMAGLOSS, 100% Acrylic Gloss Enamel (W 960V)

DURATION, 100% Acrylic Gloss Enamel (K34)
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DLR Group Job No. 75-13619-00

099000-9




November 2013

First Coat ENVIROKOTE PRIMER, Low-Odor/VOC Interior (066)
ECOSHIELD, Low—OdorNOC Interior Primer (W 600)

HARMONY, Low Odor/VOC Interior Primer (B1 1W900)
Second Coat — Low Sheen ENVIROKOTE, Low-Odor/Zero-VOC Interior EG Paint (029)
ECOSHIELD, Low-Odor/Zero-VOC Interior LS Paint (W 602)

HARMONY, Low-Odor/Zero-VOC Interior EG Paint (B9)

Third Coat — Low Sheen ENVIROKOTE, Low-Odor/Zero VOC-Interior Latex EG (029)

ECOSHIELD, Low-Odor/Zero-VOC Interior LS Paint (W 602)

HARMONY, Low-Odor/Zero-VOC Interior EG (B9)

Gypsum Board (Interior) Walls: |

First Coat ENVIROKOTE, Low-Odor/VOC Interior Primer (066)
ECOSHIELD, Low-Odor/VOC Interior Latex Primer (W 600)

HARMONY, Low-Odor/VOC Interior Primer (B11W900)
Second Coat— Low Sheen ENVIROKOTE, Low-Odor/Zero VOC Interior EG Paint (029)

ECOSHIELD, Low-Odor/Zero-VOC Interior Low Sheen Paint (W 602)

HARMONY, Low-Odor/Zero VOC Interior EG Paint (B9)
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Third Coat — Low Sheen ENVIROKOTE, Low-Odor Zero VOC Interior EG Paint (029)
ECOSHIELD, Low-Odor/Zero-VOC Interior Late Low Sheen Paint (W 602)

HARMONY, Low-Odor/Zero VOC Interior Paint (B9)
Gypsum Board (Interior) Ceilings:

First Coat ' ENVIROKOTE PRIMER, Low-Odor/VOC Primer (066)

ECOSHIELD PRIMER, Low-Odor/VOC Primer (W600)

HARMONY PRIMER, Low-Odor/VOC Primer (B11W900)

~ Second Coat ) . - ENVIROKOTE Low-Odor/Zero VOC Flat Paint (018)
ECOSHIELD, Low-Odor/Zero-VOC Interior Later Flat Paint(W 601)

HARMONY, Low-Odor/Zero-VOC Interior Flat Paint (B5)

Third Coat ENVIROKOTE, Low-Odor/Zero VOC Flat Paint (018)
ECOSHIELD, Low-Odor/Zero-VOC Interior Later Flat Paint (W 601)

HARMONY, Low-Odor/Zero-VOC Flat Paint (B5)
Ferrous Metal Interior:

First Coat , ' METAL PRIME, VOC Compliant Metal Primer (561)
ULTRA-GRIP, VOC Complaint Metal Primer (W715)
DTM PRIMER, VOC Compliant Metal Primer (B66W1)

- Second Coat— - ENVIROKOTE, Low-Odoi/Zero VOC Semi-Gloss Paint (032)

RCIT Press Enterprise Tenant Improvement

PAINTING ' ~ 099000 -11
DLR Group Job No. 75-13619-00




~ November 2013

ECOSHIELD, Low-Odor/Zero-VOC Interior Later Semi-Gloss Paint (W 603)

HARMONY, Low Odor/Zero-VOC Interior Semi-Gloss Paint (B10)
Third Coat - . ENVIROKOTE, Low-Odor/Zero VOC Semi-Gloss Paint (032)
. ECOSHIELD, Low-Odor/Zero-VOC Interior Later Semi-Gloss Paint (W 603)

HARMONY, Low Odor/Zero-VOC Interior Semi-Gloss Paint (B10)

Non-F,errous Metal Interior:

First Coat ENVIROKOTE INTERIOR PRIMER, LOW ODOR/ZERO VOC PRIMER (066)

ECO-SHIELD INTERIOR PRIMER, LOW ODOR/ZERO VOC PRIME (W600)

HARMONY INTERIOR LOW ODOR/ZERO VOC PRIMER (B11W900)

Second Coat — ENVIROKOTE, Low-Odor/Zero-VOC Interior Semi-Gloss Paint (032)

ECOSHIELD, Low-Odor/Zero-VOC Interior Semi-Gloss Paint (W 603)

HARMONY, Low-Odor/Zero-VOC Interior Semi-Gloss Paint (B10)

Third Coat — ENVIROKOTE, Low-Odor/Zero-Voc Interior Semi-Gloss Paint (032)
ECOSHIELD, Low-Odor/Zero-VOC Interior Semi-Gloss Paint (W 603)
HARMONY, Low-Odor/Zero-VOC Interior Semi-Gloss Paint (B10)

High Performance Ferrous Metal Exterior:

Precoat/surface conditioner: PC1 02150 Metal Conditioner at exposed galvanized metal
decking
First Coat AMERLOCK 2 VOC Self-Priming High Solids Surface Tolerant Epoxy
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INTERSEAL 670 HS, High Solids Surface Tolerant Epoxy

Second Coat AMERSHIELD VOC, High Solids Polyurethane, High Gloss

INTERTHANE 990 HS, High Solids Polyurethane, High Gloss

Third Coat : _ : N/A (3rd coat not required by manufacturer)

INTERTHANE 990 HS, High Solids Polyu_rethane, High Gloss

END OF SECTION
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10 22 26

OPERABLE PARTITIONS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General'and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.

SUMMARY

This Section includes the following:
1. Manually operated, paired panel operable partitions.

Related Sections include the following: -

1. Division 3 Sections for concrete tolerances required.

2. Division 5 Sections for primary structural support, including pre-punching of support
members by structural steel supplier per operable partition supplier's template.

3. Division 6 Sections for wood framing and supports, and all blocking at head and jambs
as required. ' ’

4. Division 9 Sections for wall and ceiling framing at head and jambs.

QUALITY ASSURANCE

Installer Qualifications: An experienced installer who is certified in writing by the operabie
partition manufacturer, as qualified to install the manufacturer’s partition systems for work similar
in material, design, and extent to that indicated for this Project.

Acoustical Performance: Test operable partitions in an independent acoustical laboratory in
accordance with ASTM E90 test procedure to attain no less than the STC rating specified.
Provide a complete and unedited written test report by the testing laboratory upon request.

Preparation of the opening shall conform to the criteria set forth per ASTM E557 “Standard
Practice for Architectural Application and Installation of Operable Partitions.”

SUBMITTALS

Product Data: Material descriptions, construction details, finishes, installation details, and
operating instructions for each type of operable partition,.component, and accessory specified.

Shop-Drawings: Show location and-extent.of operable partitions. Include plans, elevations,
sections, details, attachments to other construction, and accessories. Indicate dimensions,
weights, conditions at openings, and at storage areas, and required installation, storage, and
operating clearances. Indicate location and installation requirements for hardware and track,
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inc,luding" floor tolerances required and direction of travel. Indicate blockihg to be p,r0\-/ided by
others.

Setting Drawings: Show imbedded items and cutouts required in other work, including support
beam punching template.

Samples: Color samples demonstrating full range of finishes available to architect. Verification
samples will be available in same thickness and material indicated for the work.

See Section 01 33 00 — Submittal Requirements.
DELIVERY, STORAGE, AND HANDLING

Clearly mark packages and panels with numbering systems used on Shop Drawings. Do not use
permanent markings on panels.

Protect panels during delivery, storage, and handling to.comply with manufacturer’s direction - *

and as required to prevent damage.
WARRANTY

Provide written warranty by ma_nufacturef of operable partitions agreeing to repair or replace any
components with manufacturing defects.

Warranty period: Two {2) years.

PART 2 = PRODUCTS

21

A

22

MANUFACTURERS, PRODUCTS, AND OPERATION

Manufacturers: Subject to compliance with requirements, provide products by the following:
1. Modernfold, Inc.; 215 West New Rd., Greenfield, IN. 46140 800.869.9685
2. Hufcor, Inc.; 2101 Kennedy Rd., Janesville, Wi. 53545 800.542.2371

Products: Subject to compliance with the requirements, provide the following product:
1. Modernfold Acousti-Seal #932 or approved equal.

Substitutions: See Section 01 63 00 — Product Requirements.
OPERATION

Acousti-Seal #932: Series of paired flat panels hinged together in pairs, manually operated,
top supported with operable floor seals.

Final Closure:
1. Hinged panel closure
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PANEL CONSTRUCTION

Nominal 3-inch (76mm) thick panels in manufacturer's standard 48-inch (1220mm)

widths. All panel horizontal and vertical framing members fabricated from minimum 18-gage
formed steel with overlapped and welded cormiers for rigidity. Top channel is reinforced to support
suspension system components. Frame is designed so that full vertical edges of panels are of
formed steel and provide concealed protection of the edges of the panel skin.

Panel Skin Options:

1. 1/2-inch (13mm) tackable moisture-resistant C-gypsum board class “A” rated single
material or composite layers continuously bonded to panel frame. Acoustical ratlngs of
panels with this construction shall be a minimum 47 STC.

Hinges for Panels, Closure Panels, Pass Doors, and Pocket Doors shall be (select one):

1. Full leaf butt hinges, attached directly to panel frame with welded hinge anchor plates
within panel to further support hinge mounting te frame. Lifetime warranty on hinges.
-Hinges mounted into panel edge or vertical astragal are not acceptable.

Panel Trim: No vertical trim required or allowed on edges of panels; minimal groove appearance
at panel joints.

Panel Weights:
Non-Steel Skin

1. 41 STC - 6.5 Ibs./square foot

-2 47 STC -7 Ibs./square foot
3. 50 STC - 8 Ibs./square foot
PANEL FINISHES

Panel Finish: Factory applied, Class “A” rated material. Finish shall be:
1. Reinforced vinyl with woven backing weighing not less than 15 ounces per lineal
yard.

" Panel Trim: Exposed panel trim of one consistent color.

SOUND SEALS

Vertical Interlocking Sound Seals between panels: Roll-formed steel astragals, with reversible
tongue and groove configuration in each panel edge for universal panel operation: Rigid plastic
astragals-or astragals in only one panel edge are not acceptable.

Horizontal Top Seals: Continuous contact extruded vinyl bulb shape with pairs of non-contacting
vinyl fingers to prevent distortion without the need for mechanically operated parts.

Horizontal Bottom Seals (select one): .

1. Modernfold IA2 bottom seal: Automatic operable seals providing nominal 2-inch (51mm)
operating clearance with an operating range of +1/2-inch {(13mm) to —1-1/2-inch (38mm)
which automatically drop as panels are positioned, without the need for tools or cranks.
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SUSPENSION SYSTEM (setect one)

#17 Suspension System

1. Suspension Tracks: Minimum 11-gage, 0.12-inch (3.04mm) roll-formed steel track,
suitable for either direct mounting to a wood header or supported by adjustable steel -
hanger brackets, supporting the load-bearing surface of the track, connected to structural
support by pairs of 3/8-inch (9.5mm) diameter threaded rods. Aluminum track is not

acceptable.
a. Exposed track soffit. Steel, integral to track, and pre-painted off-white.
2.~ Carriers: One all-steel trolley with steel-tired ball bearing wheels per panel (except hinged

panels). Non-steel tires are not acceptable.
OPTIONS

Single Pass Doors:

1. Standard hollow metal door hung in a steel frame. ADA-compliant pass door to be
equipped with friction latch and flush: pulls for:panic.operation. No threshold will be
permitted. ‘

a. Pass door to be prime painted for field finishing.
2. Matching pass door same thickness and appearance as panels.-ADA-compliant pass

door to be trimless and equipped with friction latch and flush pulls for panic operation. No
threshold will be permitted.

3. Hardware
a. Automatic door closures.
b. Self-llluminated exit signs.
c. . Panic hardware.
Work Surfaces:
1. Tackboard: Minimum 1/4-inch (6.35mm) natural cork, covered with vinyl or fabric, with

horizontal trim without exposed fasteners. Trim is not acceptable on vertical edges.

PART 3 - EXECUTION

3.1

A

INSTALLATION

- General: Comply with ASTM E557, operabie partition manufacturer’s written installation

instructions, drawings and approved Shop Drawings.

Install operable partitions and accessories after other finishing operations, including painting
have been completed.

Match operable partitions by installing panels from marked packages'in numbered sequence
indicated on Shop Drawings. :

Broken, cracked, chipped, deformed, or unmatched panels are not acceptable.
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CLEANING AND PROTECTION

Clean partition surfaces upon completing installation of operable partitions to remove dust,
dirt, adhesives, and other foreign materials according to manufacturer’s written instructions.

Provide final protection and maintain conditions in a manner acceptable to the manufacturer and
installer that ensure operable partitions are without damage or deterioration at time of Substantial
Completion. . :

ADJUSTING

Adjust operable partitions to operate smoothly, easily, and quietly, free from binding, warp,
excessive deflection, distortion, nonalignment, misplacement, disruption, or malfunction,
throughout entire operational range. Lubricate hardware and other moving parts.

EXAMINATION
Examine ﬂoorin'g, structurél suﬁport, and opehing, with Installer present, for compliance with -

requirements for installation tolerances and other conditions affecting performance of operable
partitions. Proceed with installation only after unsatisfactory conditions have been corrected.

DEMONSTRATION
Demonstrate proper operation and maintenance procedures to Owner's representative.

Provide Operation and Maintenance Manual to Owner’s representative.

END OF SECTION
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SECTION 10 43 23

SIGNAGE

PART 1 - GENERAL

1.1

1.2

A

G.

SUMMARY
This Section includes the following:

1. Panel signs.
2. Signage accessories.

Related Sections include the following:

1. Division 15 Section "Mechanical Identlﬁcatlon" for Iabels tags and nameplates for
- mechanical equipment. :

2. Division 16 Section "Electrical Identifi catxon“ for Iabels tags and nameplates for electrical
equipment.

SUBMITTALS

Product Data: Include construction details, material descriptions, dimensions of individual
components and profiles, and finishes for each type of sign.

Shop Drawings: Include plans, elevations, and large-scale sections of typical members and
other components. Show mounting methods,. grounds, mountlng heights, layout, spacing,

.relnforcement accessories, and installation detalls

1. Provide message list for each sign, including large—scale details of wordmg, lettering,
artwork, and braille layout.

Samples for Initial Selection: For each type of sign material indicated that involves color
selection.

Samples for Verification: For each type of sign, include the following Samples to verify color
selected:

1. Panel Signs: Full-size Samples of each type of sign required.

2. Dimensional Characters: Full-size Samples of each type of dimensional character (letter
and number) required.” Show character style, material, finish, and method of attachment.

3. Casting: Show representative texture, character style, spacing, finish, and method of
attachment.

4. Approved samples will not be returned for installation into Project.
Qualification Data: For Instailer.

Maintenance Data: For signage cleaning and maintenance requirements to include in
maintenance manuals.

See Section 01 33 00 — Submittal Procedures.
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QUALITY ASSURANCE

Installer Qualifications: An authorized representative of signage manufacturer for instailation:

and maintenance of units required for this Project.
Source Limitations: Obtain each sign type throdgh one source from a single manufacturer.

Regulatory Requirements: Comply with the Americans with Disablhtles Act (ADA) and with
code provisions as adopted by authorities having jurisdiction.

PROJECT CONDITIONS

' Field Measurements: Where sizes of signs are determined by dimensions of surfaces on which

they are installed, verify dimensions by field measurement before fabncatxon and indicate
measurements on Shop Drawings.

COORDINATION

For signs supported by or anchored to permanent construction, advise installers of anchorage
devices about specific requirements for placement of anchorage devices and similar items to be
used for attaching signs.

1. For signs supported by or anchored to permanent construction, furnish templates for
installation of anchorage devices.

PART 2 - PRODUCTS

2.1

A.

22

A

B.

MANUFACTURERS

in other Part 2 articles where titles-below introduce lists, the following reqmrements apply for

product selection:

1. Manufacturers:  Subject to compliance with requirements, provide products by the
manufacturers specified.

2. Substitutions: See Section 01 63 00 — Product Substitution Requirements.

PANEL SIGNS

General:  Provide panel signs that comply with requirements indicated for materials,
thicknesses, finishes, colors, designs, shapes, sizes, and details of construction.

1. Produce smooth panel sign surfaces constructed to remain flat under installed condltlons
within tolerance of plus or minus 1/16 inch measured diagonally.

Basis-of-Design Product: A product of one of the following, or equal:

Allenite Signs; Allen Marking Products, Inc.
American Graphics Inc.

Andco Industries Corp.

APCO Graphics, Inc.

ASI Sign Systems, Inc.

O N
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6. Best Manufacturing Co.

7. - Grimco, Inc.

8 Innerface Sign Systems, Inc.

9. Kaltech Industries Group, Inc.
10.  Mills Manufacturing, Inc.

11. Mohawk Sign Systems.

12.  Seton Identification Products.
13.  Signature Signs, Inc.

14.  Supersine Company (The).

Cast-Acrylic Sheet: Manufacturér's standard and as follows:
1. Color: As selected from manufacturer's full range.
Aluminum Sheet and Plate: ASTM B 209 (ASTM B 209M), alloy and temper recommended by

aluminum producer and finisher for type of use and finish indicated, and with not less than the
strength and durability properties of 5005-H15. ~

Phenolic-Backed Photopolymer. Sheet: - Provide light-sensitive,. water-wash photopolymer face.. . . ... -

layer bonded to a phenolic base layer to produce a composite sheet with overall, face-layer, and
base-layer thicknesses, respectively, of 0.120 inch, 0.040 inch, and 0.080 inch and a Type D
Shaore durometer hardness of 80. '

PVC: Extruded, high-impact PVC plastic in color as selected by Architect’s Representative.

Unframed Panel Signs: Fabricate signs with'edges mechanically and smoothly finished to
comply with the following requirements:

1. Edge Condition: Square cut.

Laminated Panels: Permanently laminate face panels to backing sheets of material; use
manufacturer's standard process. :

Graphic Content and Style: Provide sign copy that complies with requirements indicated on
Drawings for size, style, spacing, content, mounting height and location, material, finishes, and
colors of signage. :

Changeable Message Inserts: Fabricate signs to allow insertion of changeable messages in the
form of transparent covers with paper inserts printed by Owner.

Tactile and Braille Copy: Manufacturer's standard process for producing copy complying with
ADA Accessibility Guidelines and ICC/ANSI A117.1. Text shall be accompanied by Grade 2
braille. Produce precisely formed characters with square cut edges free from burrs and cut
marks. :

1. Panel Material: Photopolymer.
2. Raised-Copy Thickness: Not less than 1/32 inch.

Engraved Copy: Machine engrave letters, numbers, symbols, and other graphic devices into
panel sign on face indicated to produce precisely. formed copy, incised to uniform depth.

1. Engraved Plastic Laminate: Engrave through exposed face ply of plasticlaminate sheet
to expose contrasting core ply.
2. Engraved Metal: Fill engraved copy with enamel.

3. Engraved Opagque Acrylic Sheet: Fill engraved copy with enamel.
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4.  Face-Engraved Clear Acrylic Sheet: Fill engraved copy with enamel. Apply opaque
background color coating to back face of acrylic sheet.

Subsurface Copy: Apply minimum 4-mil- thick vinyl copy to back face of clear acrylic sheet
forming panel face to produce precisely formed opaque image. Image shall be free from rough
edges.

Subsurface Engraved Acrylic Sheet: Reverse-engrave back face of clear acrylic sheet. Fill
resulting copy with enamel. Apply opaque background color coating over enamel-filled copy.

Applied Copy: Die-cut characters from viny! film of nominal thickness of 3 mils with pressure-
sensitive adhesive backing. Apply copy to glass.

Colored Coatings for Acrylic Sheet: For copy and colors, providé Pantone Matching System
(PMS) colored coatings, including inks and paints, that are recommended by acrylic
manufacturers for optimum adherence to acrylic surface and are nonfading for application
intended.

PANEL SIGN TYPES

Room Signs:

1. Sign Frames: Sign frame assemblies shall be. comprised of aluminum extrusions
with a core material rigid enough to support the sign’s display/insert material.

2. Sign Depth: No wall mounted signs should feature a depth greater than 11/16 of
an inch. Wall mounted signs 17 inches wide or less shall feature a maximum
depth of 7/16 of an inch. ' :

3. Updatability: Signs must allow for easy updating of message inserts for all sign
types and must offer an option of front-loading/re-loading of insert panels.

4.  Tamper Resistance: System must offer an option for a concealed locking
method to increase level of tamper resistance.

5. Mounting: Signs must be able to accommodate installation via fully concealed
mechanical fasteners.

6.  Optional Laminates and Laminate Backers: Any decorative laminate backers
must be adhered to a thermoset composite substrate which contains a minimum
of 50% recycled content material. Laminates adhered to acrylic or PVC will not
be acceptable. .

7. Colors:
a. Character: TBD
b. Background: TBD

Occupancy Signs:
1. ~ Material: Cast-acrylic sheet.
2. Perimeter: Unframed

3. Copy: Raised -
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4.  Character Style: Helvetica.
5. Text: Maximum occupancy load:
6. Message: Fixed.
7. Sizes:
a. Character: Minimum 1-inch high characters.
8. Colors: _
a. Character: TBD
b. Background: TBD
ACCESSORIES

Mountihg Methods: Use double-sided viny! tape fabricated from materials that are not corrosive
to sign material and mounting surface. ‘

Note Holders: Manufacturer's standard aluminum péper sheet holders.

- Provide:matching material and eolorbacker-plate for signs mounted*ohglass.'

FINISHES, GENERAL

Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products” for
recommendations-for applying and designating finishes.

Protect mechanical finishes on exposed surfaces from damage by applying strippable,
temporary protective covering before shipping.

Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are
acceptable if they are within one-halif of range of approved Samples. Noticeable variations in
same piece are not acceptable. ' Variations in appearance of other components are acceptable

if they are within range of approved Samples and are assembled or installed to minimize -

- contrast.

ALUMINUM FINISHES

Clear Anodic Finish: Manufacturer's standard clear anodic coating, 0.018 mm or thicker, overa

satin mechanical finish.

PART 3 - EXECUTION

3.1

A
B.

C.

EXAMINATION

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

Verify that items provided under other sections of Work are sized and located to accommodate
signs. »

Examine supporting members to ensure that surfaces are at elevations indicated or required to
comply with authorities having jurisdiction and are free from dirt and other deleterious matter.
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D.  Proceed with installation only after unsatisfacfory conditions have been corrected.

- 3.2 INSTALLATION

A. General: Locate signs and acéessories where indicated, using mounting methods of typeé
described and in compliance with manufacturer's written instructions.

1.

2.

Install signs level, plumb, and at heights indicated, with SIgn surfaces free from distortion
and other defects in appearance.

Interior Wall Signs: Install signs on walls adjacent to latch side of door where apphcable
Where not indicated or possible, such as double doors, install signs on nearest adjacent
walls. Locate to allow approach within 3 inches of sxgn without encountering protruding
objects or standlng within swing of door.

B.  Wall-Mounted Panel Signs: Attach panel signs to wall surfaces using methods indicated below:

1.

2.

3.

Vinyl-Tape Mounting: Use double-sided foam tape to mount signs to smooth, nonporous
surfaces. Do not use this method for vinyl-covered or rough surfaces. :
Hook-and- Loop Tapes: Use hook-and-loop tapes'to mount signs to smooth nonporous .
surfaces.

Where panel signs are scheduled or indicated to be mounted on glass, provide matching
plate on opposite side of glass to conceal mounting materials.

3.3 CLEANING AND PROTECTION

A.  After installation, clean soiled sign surfaces according to manufacturer's written instructions.
Protect signs from damage until acceptance by University.

END OF SECTION
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SECTION 10 44 00

FIRE EXTINGUISHERS AND CABINETS

PART 1 - GENERAL

SUMMARY

1.01
A This section includes the following:
1. Fire extinguishers and mounting brackets.
2. Cabinets
1.02 REFERENCES
A. CFC - California Fire Code 2010, Section 906.
B. Title 19, CCR, California Code of Regulatlons Public Safety, State Fire Marshal Regulatlons
Division 01, Chapter 3, Article 5.
C. UL Underwriters Laboratories Inc. Fire Protection Equipment.
1.03 SUBMITTALS
A. Product data showing physical dimensions, operational features, color and finish, anchorage
details, rough-in measurements, location and details.
B. Manufacturer's installation instructions.
C. Material Samples: Submit cabinet color and finish samples for selection by Architect.
- D. Material Safety Data Sheet: Provide an MSDS sheet with every shipment as set forth in
California Labor Code, Section 6390.
E. Manufacturer's operation and maintenance data. Include test, refill or recharge schedules,
procedures and re-certification including requirements apphcable to Work.
F. See Section 01 33 00 — Submittal Procedures.
1.04 QUALITY ASSURANCE
A. Conform to Title 19-CCR, Division 01 Chapters 1 and 3, requirements for extinguishers.
B. Fire extinguishers shall have current certiﬁeation tag attached.
105  WARRANTY
A Manufacturer shall install a 5 year material warranty from the date of final aeceptance.
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PART 2 - PRODUCTS

2.02

2.03

201  MANUFACTURERS
A

Products of following manufacturers form basis for design and quality intended.
1. Ansul®/Sentry. »

Amerex Corporation, Los Angeles, CA, UL No. EX 2764.
Badger Fire Protection, Charlottesville, VA..

General Fire Equipment, Spokane, WA.

Potter-Roemer, Inc., Santa Ana, CA, UL No. EX 3699.

Larsen’s Manufacturing

N o o ok wN

JL Industries.

Or equal as approved in accordance with Division 01, “Genéral Reqwrements for substltutlons '

see Section 01 63 00 — Product Requirements.
EXTINGUISHERS

Fire  Extinguisher Type: Provide a legally appropriated rechargeable dry-chemical fire
extinguisher for every fire extinguisher cabinet as shown on the drawings and as otherwise
indicated.

1. JL Industries Cosmic 5E (basis of design), type ABC multi-purpose dry chemical with UL
rating, 2A:10B:C, 5 Ib. size, also with red glossy polyester coated steel cylinder, pressure
gage, and horn. Height: 16-3/8". Cylinder Diameter: 4-1/4".

2. Manufacturer's name, date manufactured, model number, U.L. approved seal and/or
number, contents operating instructions, etc. shall be identified on the fire extinguisher.

3. Warning and First Aid Label: Fire extinguisher must indicate all standard warnihgs
concerning breathing, eyes, skin and ingestion. Provide emergency and first aid
praocedures.

. CABINETS

Model: JL Industries or approved equal, Embassy 5714V11, clear anodized aluminum,
aluminum trim. ,
1. Size: To accommodate extinguisher specified herein.

2. Mounting Style: Semi-recessed, 4 inches maximum projection, aluminum trim.

a. Aluminum: natural color.

Door Style: vertical duo.
Door Material: Aluminum.

Glazing: clear acrylic.

o o s w

Lettering
a. Vertical: Red.
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Latching hardware shall be opef_able’ with a single effort by lever type hardware, or other
hardware designed so as to not require grasping the opening hardware and not require a force
greater than 5 Ibs to open. :

1. Force required to activate controls shall not exceed 5 Ibs.

2. Be recessed or semi-recessed in order not to protrude more than 4 inches from face of
wall.

3. Mount between 15-48 inches AFF for forward approach. Refer also to drawings.

 FABRICATION OF CABINETS

Form body of cabinet with tight inside corners and seams.
Form perimeter trim and door stiles by welding, filling and grinding smooth.

Hinge doors for 180 degree opening with continuous piano hinge.

Glaze doors with resilient channel gasket glazing.

" Pull Handle: U-pull fype with rollef catch, 5 pounds maximum operating force.

MOUNTING BRACKETS

Manufacturer's standard steel, designed to secure extinguisher, of sizes required for types and
capacities of extinguishers indicated, with plated or baked-enamei finish.

- Provide brackets for extinguishers not located in cabinets sized for unit.

PART 3 - EXECUTION

. 3.01

A

3.02

A.

B.

C.

3.03

A

B.

INSPECTION
Verify rough openings for cabinetand rhounting braékets are cbrrectly sized and located.
INSTALLATION

Install cabinets plumb and level in wall openings. Locate cabinets to a height to yield a
maximum of 48 inches from finish floor to top of handle of fire extinguisher unit. Locate cabinets
where indicated on drawings.

Mount brackets to a height to yield 48 inches maximum to handle of fire extinguisher where no
cabinets are indicated. Coordinate suitable backing at the mounting bracket location.

Secure rigidly in place.
INSPECTION BY REGULATORY AGENCIES
Schedule inspection with agencies and Owner.

Furnish approval certificates issued by jurisdictional authorities.
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‘ ﬁ B END OF SECTION
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SECTION 11 52 13
PROJECTION SCREENS

PART 1-GENERAL

1.1

1.2

1.3

1.4

SECTION INCLUDES

A. Automatic, electrically operated waII mounted projection screens including cases and
installation accessories.

RELATED SECTIONS

A. Section 05 50 00 - Metal Fabrications.

B. Section 09 51 00 — Acoustical Ceifings and Suspension System.
C. Section 26 05 00 - Common Work Results for Electrical.

SUBMITTALS
A Submit under provisions of Section 01 33 00.

B. Product Data: Manufacturer's data sheets on each product to be used, including:

1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Manufacturer's installation, operation, maintenance, and cleaning mstructlons

C. Shop Drawings: Indicate dimensions, fabrication and installation details.

Verification Samples: Two samples, minimum size 6 inches (150 mm) square, representing
actual product, color, and patterns.

QUALITY ASSURANCE

A Manufacturer Qualifications: -Firm with 10 years minimum successful experience
manufacturing electric projection screens.

B. Installer Qualifications: Authorlzed and tralned by the manufacturer to install systems
required.

C. Definition of Terms for Specifications:

1. Gain: Indication of screen’s luminance or brightness measured perpendicular of .
screen center and measured relative to a block of magnesium carbonate which serves
as the standard for 1.0 gain. Higher numbers indicate greater brightness. Gain shall
be determined in accordance with SMPTE RP 94-2000.

2. Keystone: Distortion of projected image when screen is not perpendicular with center
line of projected image.
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3. Viewing angle: Angle from perpendicular center of screen at which the gain or
brightness is decreased by 50 percent.

1.5 DELIVERY, STORAGE, AND HANDLING
A Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based
materials, in accordance with requirements of local authorities having jurisdiction.

1.6 PROJECT CONDITIONS
A Maintain environmental conditions (temperature, humidity, and ventilation) within fimits

- recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

PART 2-PRODUCTS

2.1  MANUFACTURERS
A. . Da-Lite Screen Company
B SteWart Filmscreen Corporation.
C. Draper, Inc.
D Requests for substitutions will be considered in accordance with provisions of Section

01 63 00 — Product Substitutiqn Procedures.

2.2 PROJECTION SCREENS

A Items specified are to establish a standard of quality for design, function, materials and
appearance.

B. Equivalent products by listed manufacturers are acceptable. The Architect shall be the sole
judge of product equivalence.

C. Electric Projection Screens — Basis of Design: Da-Lite, Advantage Electrol.

1. Viewing Surface: High Contrast.

a. Viewing Surface: Matte White.

b. Viewing Format: HDTV format, 1.00 to 1.78

c. Sizes: (Nominal) 90"h x 160"w (Conference Rm.); 78’h x 139w (Tralnlng
Rooms 201 and 202).

d. Masking: Black masking borders.

e. Finish: White finished in lightly textured powder coat.

f. Limit switches: Pre-set, adjustable switches to automatically stop viewing
surface, and case closure door where scheduled, in up or down positions.

g. Silent motor with LVC: Silent Motor with Integrated LVC.
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2.3 VIEWING SURFACES CONSTRUCTION AND PERFORMANCE

A.

Viewing Surface:

1.

Matte White: Flame retardant, mildew resistant, smooth, white, unsupported viny!
screen that can be rolled, folded, cleaned with mild soap-and water solution.

a. Gain: 1.0.
b. Viewing angle: 60 degrees.

“Masking: Black.

Drop: 12",
a. . Drop Color: Black.
Seams: To the extent possible screen surfaces shall be seamless. Where required

by size, provide a minimum number of flat, horizontal seams. Vertical seams are not
acceptabie. :

" PART 3'- EXECUTION

3.1

3.2

3.3

34

EXAMINATION

A. Do not begin installation until substrates have been properly prepared.

B. If substrate preparation is the responsibility of another instalter, notify Architect of
unsatisfactory preparation before proceeding.

PREPARATION

A.  Coordinate provision of screens with locations of other wall and ceiling mounted components
such as visual display boards, casework, structural framing, light fixtures, air diffusers, ducts,
and fire sprinklers to eliminate potential conflicts. ’

B. Coordinate requirements for blocking, construction of recesses, and auxiliary structural
supports to ensure adequate means for installation of screens.

C.  Coordinate requirements for power supply, conduit, and wiring required for electric screen
and controls.

INSTALLATION

A Install in accordance with manufacturer's instructions.

B. Installation hardware: Provide attachment hardware, fasteners, and other components of
type, size, and spacing recommended by manufacturer for complete, functional, secure
installation of screens.

PROTECTION

A. Protect installed products.until completion of project.

RCIT Press Enterprise Tenant Iimprovement

PROJECTION SCREENS V 115213-3
DLR Group Job No..75-13619-00




November 2013

B. . Touch-up, repair or replace damaged products before Substantial Completion.

" END OF SECTION
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SECTION 115216

VIDEO PROJECTOR ACCESSORIES

PART 1 - GENERAL

1.01.

1.02

1.03

1.04

1.05

SUMMARY

Section Includes: This Section specifies stationary universal mounts and related accessories for
ceiling installation of multimedia projectors. -

RELATED SECTIONS

Section 11 52 13 Projection Screens

ADMINISTRATIVE REQUIREMENTS

Coordination: Coordinate work of this Section with work of other trades for proper time and
sequence to avoid construction delays. Comply with Section 01 31 00 - Project Management
and Coordination. : .

ACTION SUBMITTALS

General: Submit listed submittals in accordance with Contract Conditions and Section 01 33 00
- Submittal Procedures.

Product Data: Submit for specified products as follows:

1. Manufacturer's product data, including manufacturer’s technical data sheet(s).
2. Catalog pages illustrating products to be incorporated into project.

Shop Drawings: Indicate information on shop drawings as follows:

Layout indicating locations.

Dimensions.

Installation details.

Anchorage details. _
-Manufacturer's recommendations for accessories and mounting kits.

aRLN=

INFORMATION SUBMITTALS

General: Submit listed submittals in accordance with Contract COﬂdItIOnS and Section 01 33 00
- Submittal Procedures.

Manufacturer’s Instructions: Submit manufacturer’s storage and installation instructions.

RCIT Press Enterprise Tenant Improvement

VIDEO PROJECTORS 115216 -1
DLR Group Job No. 75-13619-00




1.06

1.07

1.08

B.

NoVerhber 2013
Source Quality Control: Submit documentation verifying that components and materials
specified in this Section are from single manufacturer.
Manufacturer's Réports: Manufacturer’s field reports specified.
Qualification Statements:

1. Submit letter of verification for Mahufacfurer’s Qualifications.

2. Submit letter of ver_iﬂcation for Installer’s Qualifications.
CLOSEOUT SUBMITTALS

General: Submit listed éubmittalé in accordance with Contract Conditions and Section' 017000
— Project Closeout.

Operation ahd Maintenance Data:

1. - Submit operatlon and maintenance data for installed products in accordance wnth Section

01 70 00 - Project Closeout. Include:

a. Parts catalog showing complete list of available parts.
b. Replacement paris with cuts and identifying numbers.

* Warranty Documentation: Submit warranty documents specified. -

QUALITY ASSURANCE
Qualifications:

1. Manufacturer:.

a. 5 years of experience manufacturing components similar -to or exceeding
requirements of project.
b. Having sufficient capacity to produce and deliver required materials without
causing delay in work.
c. Capable of providing field service representation during construction.
2. Installer: Acceptable to manufacturer, experienced in performing work of this section and

has specialized in installation of work similar to that required for this project.

DELIVERY, STORAGE & HANDLING |
Delivery and Acceptance Requirements:

1. Deliver material in accordance with Section 01 60 00 - Common Product Requirements

and in accordance with manufacturer’s written instructions. -
2. Deliver materials in manufacturer’s original packaging with identification labels intact and

in sizes to suit project.

Storage and Handling Requirements:
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Store materials protected from exposure to harmful weather conditions and at
temperatures recommended by manufacturer.

C. Packaging Waste Management:

1.

Separate waste materials for reuse and recycling in accordance with Section 01 74 19 -
Construction Waste Management and Disposal.

2. Remove packaging materials from'site and dispose of at appropnate recycling facilities.
3. Collect and separate for disposal paper, plastic, polystyrene, and corrugated cardboard
packaging material in appropriate onsite bins for recycling.
4. Fold metal and plastic banding, flatten and place in designated area for recycling.
5. Remove:
a. Pallets from site and return to supplier or manufacturer.
PART 2 - PRODUCTS

2.01 UNIVERSAL PROJECTOR MOUNT

A Manufacturer: Da-Lite Screen Company, Inc.

1.

~ Contact: P.O. Box 137, 3100 N.vDetroit St., Warsaw, IN 46581-0137; Teléphone: {(800)

622-3737, (574) 267-8101; Fax: (877) 325-4832, (574) 267-7804; E-mail: info@da-
lite.com; website: www.da-lite.com.

Single Source Responsibility: Provide components and materials specified in this section
from a single manufacturer.

Substitution Limitations:

a. Substitutions: In accordance with Section 01 63 00 — Product Substitution
Procedures. - :

B. Description:

1.

2.

. Regulatory Requirements:

a. In accordance with Section 01 41 00 - Regulatory Requirements.
Compatibility:
a. Ensure components and materials are compatlble with specified accessories and

adjacent materials.

C. Design/Performance Criteria:

1 Pitch: Plus or minus 15 degrees.

2. Roll: Plus or minus 20 degrees.

3. - Swivel: 360 degrees.

4 Load Capacity: To 50 Ib (23 kg).
D. Operation:
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1. Allows alignment of projector lens to the pivot axes.

2. Allows fine tuning of the image to the viewing screen.
Mounting:

1. Mounts to ceiling.

2. Include tamper resistant fasteners for projector and mount.
Materials:

1. Mount: Mild steel. _

2. Grooved Coupling: 1 1/2 inch (38.1 mm) NPT steel half pipe.
‘3. - U-Joint, Legs: 14 gauge formed steel. ,

4, Pitch Bracket, Locking Ring, Base Disk: 11 gauge steel.

G. ,Fin}sh: Powder coated black.

2.02

A

- ACCESSORIES

Mount Accessories:

1. Model, Description: As recommended by manufacturer.
Extension Pibes:

1. Model, Description: As recommended by manufacturer.

installation Packages:

1. Model, Description: As recommended by manufacturer.
D.  Acceptable Material: Da-Lite Screen Company, Inc., UPM-1 Universal Projector Mount.
PART 3 - EXECUTION
3.01 EXAMINATION
A Verification of Conditions: Verify that conditions of substrates previously installed under other
sections or contracts are acceptable for product installation in accordance with manufacturer’s
instructions prior to universal projector mount installation.
1.°  Inform Architect of unacceptable conditions immediately upon discovery.
2. Proceed with installation only after unacceptable conditions have been remedied.
3.02 PREPARATION
A Verify that mounting surface is capable of supporting a static load of four times the combined
weight of the projector and the mount.
. RCIT Press Enterprise Tenant Improvement
VIDEO PROJECTORS 115216-4

DLR Group Job No. 75-13619-00



3.03

3.04

3.06

November 2013
Remove projector mount assembly contents from carton and verify that there are no damaged
or missing parts. :
Surface Preparation: Prepare surface in accordance with manufacturer's written
recommendations and coordinate with Section 01 71 00 - Examination and Preparation.
INSTALLATION

Coordinate installation of universal projector mount in accordance with manufacturer's
installation instructions and reviewed shop drawings at locations and heights indicated.

Coordinate universal projector mount work with work of other trades for proper time and
sequence to avoid construction delays.

Install universal projector mount plumb and level to supporting substrate.

-Replace non-secure screws with security screws.

Accurately fit, align, securely fasten and install free from distortion or defects.

FIELD QUALITY CONTROL

Manufacturer Services:

1. Coordinate manufacturer's services with Section 01 45 00 - Quality Control. Have
manufacturer review work involved in handling, installation/application, protection and
cleaning of produicts, and submit written reports in acceptable format to verify compliance
of work with Contract.

Adjust components and systems for correct function and operation in accordance with
manufacturer’s written instructions.

1. Verify that roll adjusts to plus or minus 20 degrees as designed and to meet project

requirements.
2. Verify that pitch adjusts to plus or minus 15 degrees as designed and to meet project
requirements. :

3. Verify that mount operates with 360 degrees of swivel as designed and to meet project
requirements. v

CLEANING

Perform cleanup in accordance with Section 01 74 00 — Cleaning.

Upon completion, remove surplus materials, rubbish, tools and equipment in accordance with
Section 01 74 00 — Cleaning.

Waste Management:

1. Coordinate recycling of waste materials with Section 01 74 19 - Construction Waste
Management and Disposal.
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' 2. Collect recyclable waste and dispose of or recycle field generated construction waste
created during demolition, construction or final cleaning.
3. Remove recycling containers and bins from site.

3.06 PROTECTION

A. Protect installed product from damage during construction in accordance with Section 01 60 00
— Product Requirements.

B. Repair damage to adjacent rhaterials caused by universal projector mount installation.
END OF SECTION
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SECTION 12 36 00

SOLID SURFACING

PART 1 GENERAL
1.01 SECTION INCLUDES

A. Countertops for architectural cabinetwork.
1.02 RELATED REQUIREMENTS

A. Section 06 41 00 - Wood Casework.

B. Section 22 40 00 - Plumbing Fixtures: Sinks.
1.03 REFERENCE STANDARDS '

A. ASTM D 635 - Standard Test Method for Rate of Burning and/or Extent and Time of Burning of
Plastics in a Horizontal Position; 2006.

'B. ASTME 84 - Standard Test Method for Surface Burning Characteristics of Building Materials;
2008. : ' : : S

C. ISSFA2- Claséificétion and Standards for Solid Surfacing Material; Intemaﬁonal Solid Surface
Fabricators Association; 2001 (2002)

D. WI(MAN) - Manual of Millwork; Woodwork Institute; 2009.
E. ANSI SS1 - Physical Characteristics of Materiais.

1.04 SUBMITTALS
A. See Section 01 33 00 - Submittal Procedures.

B. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Preparation instructions and recommendations.
2.  Storage and handling requirements and recommendations.

C. Shop Drawings: Complete details of materials and installation; combine with shop drawings of
cabinets and casework specified in other sections.

D. Selection Samples: For each finish product specified, color chips representing color and
pattern. ‘

E. TestReports: Chemical resistance testing, showing compliance with specified requirements.

F. Maintenance Data: Manufacturer's instructions and recommendations for maintenance and
repair of countertop surfaces.

1.05 QUALITY ASSURANCE
~ A Fabricator Qualifications: Same fabricator as for cabinets on which tops are to be installed.
1.06 DELIVERY, STORAGE, AND HANDLING '
A. Store products in manufacturer's unopened packaging until ready for installation.

B. Store and dispose of solvent-based materials, and materials used with solvent-based materials,
in accordance with requirements of local-authorities having jurisdiction. . "

1.07 FIELD CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under

RCIT Press Enterprise Tenarit Improvements ‘
- SOLID SURFACING ' _ 12 36 00- 1
DLR Group Job No. 75-13619-00




November 2013

environmental conditions outside manufacturer's absolute limits.

PART 2 PRODUCTS
2.01 COUNTERTOP ASSEMBLIES

A

Quartz Agglomerate Countertops: Homogenous quartz surfaces material over continuous
substrate.
1. Flat Sheet Thickness: 3cm (1-1/47).
2. Homogenous quartz surfaces: Complying with ANSI SS1 and NEMA LD 3-2000;
homogenous, non-porous and capable of being worked and repaired using standard
‘woodworking tools; no surface coating; color and pattern consistent throughout thickness.
a. - Surface Burning Characteristics: Flame spread 25, maximum; smoke developed 450,
maximum; when tested in accordance with ASTM E 84.
b. Finish on Exposed Surfaces: Matte, gloss rating of 5 to 20.
c. Color/Pattern Family: Per schedule.
d. Manufacturers:
1) Pentalquartz: www.pentalguartz.com. Basis of design.
2) Dupont: Zodiag quartz surfaces; www.dupont.com.
3) Substitutions: See Section 01 63 00 - Product Requirements.
3. Other Components Thickness: 2cm (3/4"), minimum.
4. Back and End Splashes: Same sheet material, square top.

2.02 ACCESSORY MATERIALS

A

B.

C.

Adhesives: Chemical resistant waterproof adhesive as recommended by manufacturer of
materials being joined.

Cove Molding for Top of Splashes: Rubber with semi-gloss finish and T-sphne to fit between
splash and wall; 1/2 inch by 1/2 inch; color as selected.

Joint Sealant: Mildew-resistant silicone sealant, white.

2.03 FABRICATION

A

Fabricate tops and splashes in the largest sections practicable, with top surface of joints flush.

1. Join lengths of tops using best method recommended by manufacturer.:

2. Fabricate to overhang fronts and ends of cabinets 1 inch except where top butts against
cabinet or wall.

3. Prepare all cutouts accurately to size; replace tops having improperly dlmenS|oned or
unnecessary cutouts or fixture holes.

Provide back/end splash wherever counter edge abuts vertical surface unless otherwise

indicated.

1. Secure to countertop with concealed fasteners and with contact surfaces set in waterproof
glue.

2. Height: 4inches, unless otherwise indicated.

Quartz Surfacing: Fabricate tops up to 129 inches long in one piece; join pieces with adhesive
sealant in accordance with manufacturer's recommendations and instructions.

PART 3 EXECUTION
3.01 EXAMINATION:

A

Do not begin installation until substrates have been properly prepared.
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B. If substrate preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

C. Verify that wall surfaces have been finished and mechanical and electrical services and outlets
are installed in proper locations.

3.02 PREPARATION
A. Clean surfaces thoroughly prior to installation.

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best
result for the substrate under the prOJect conditions.

3 03 INSTALLATION

A. Securely attach countertops to cabinets using concealed fasteners. Make flat surfaces level;
shim where required.

B. Seal joint between back/end éplashes and vertical surfaces.
1. Where indicated use rubber cove molding.
2. Where applied cove molding is not indicated use specified sealant.

3.04 CLEANING ,
A. Clean countertops surfaces thoroughly.
- 3.05 PROTECTION
A. Protect installed products until completion of project.

B. Touch-up, repair or replace damaged products before Substantial Completion.

END OF SECTION

RCIT Press Enterprise Tenant Improvements

SOLID SURFACING 12 36 00- 3
DLR Group Job No. 75-13618-00




November 2013

SECTION 230503

PIPES AND TUBES FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes: Pipe and pipe fittings for the following systems:

1.
2.
3.

Heating water piping.
Equipment drains and over flows.
Unions and flanges.

B. Related Sections:

1.

Section 23 21 13 - Hydromc Piping: Product reqwrements for valves for placement by this
section.

Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product
requirements for pipe hangers and supports for placement by this section.

Section 23 07 00 - HVAC Insulation: Product requirements for piping msulatlon for
placement by this section.

Section 23 21 16 - Hydronic Piping Specialties: Product requirements for hydronic piping
specialties for placement by this section.

1.02 REFERENCES

A. American Society of Mechanical Engineers:

ENOO AN~

ASME B16.3 - Malleable Iron Threaded Fittings.
ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.

.ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure Fittings.

ASME B16.26 - Cast Copper Alloy Fittings for Flared Copper Tubes.

ASME B31.1 - Power Piping.

ASME B31.9 - Building Services Piping.

ASME B36.10M - Welded and Seamless Wrought Steel Plpe

ASME Section IX - Boiler and Pressure Vessel Code - Welding and Brazing Qualifications.

B. ASTM International:

1.

w

©ENSORA

ASTM A53/A53M - Standard Specifi ication for Pipe, Steel, Black and Hot-Dipped, Zlnc-
Coated, Welded and Seamless.

ASTM A234/A234M - Standard Specification for Piping Fittings of Wrought Carbon Steel
and Alloy Steel for Moderate and High Temperature Service.

ASTM A395/A395M - Standard Specification for Ferritic Ductile iron Pressure-Retaining
Castings for Use at Elevated Temperatures.

ASTM A536 - Standard Specification for Ductile Iron Castings.

ASTM B32 - Standard Specification for Solder Metal.

ASTM B68 - Standard Specification for Seamless Copper Tube, Bright Annealed.

ASTM B75 - Standard Specification for Seamless Copper Tube.

ASTM B88 - Standard Specification for Seamless Copper Water Tube.

ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and
Refrigeration Field Service.
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10. ASTM F1476 - Standard Specification for Performance -of Gaskéted Mechanical Couplings
for Use in Piping Applications.
C. American Welding Society:

1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze Weldmg
2. AWSD1.1 - Structural Welding Code - Steel.

D. American Water Works Association:
1.03 SUBMITTALS

A. Shop Drawings: Indicate layout of piping systems, mcludmg equipment, critical dimensions, and
" sizes.

B. Product Data: Submit data on pipe materials and fittings. Submit manufacturers catalog
information.

1.04 QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.1 code for installation of piping systems and
ASME Section IX for welding materials and procedures. '

1.05 QUALIFICATIONS

A. Manufacturer: Company épecializing in manufacturing Products specified in this section with
minimum three years documented experience.

B. Installer: Company specializing in performing work of this section with minimum 5 years
documented experience.

1.06 PRE-INSTALLATION MEETINGS
A. Convene minimum one week prior to commencing work of this section.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Furnish temporary end caps and closures on piping and fittings. Maintain in place until
~ installation. ' '

B. Protect piping from entry of foreign materials by temporary covers, completing sections of the
Work, and isolating parts of completed system.

1.08 FIELD MEASUREMENTS
A Verify field measurements prior to fabrication.
PART 2 PRODUCTS
2.01 HEATING WATER PIPING, ABOVE GROUND
A. Copper Tubing: ASTM B88, Type L drawn.

1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper.
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‘2. Joints: ASTM B32, Alloy Grade Sb5 tin-antimony, or Alloy Grade Sn95 tin-silver, solder.

- 202 EQUIPMENT DRAINS AND OVERFLOWS

A. Copper Tubing: ASTM B88, Type M, drawn.

1. Fittings: ASME B16.18, cast brass, or ASME B16.22 solder wrought copper.
2. Joints: ASTM B32, Alloy Grade Sb5 tin-antimony, or Alloy Grade Sn95 tin-silver, solder.

2.03 UNIONS AND FLANGES .
A. Unions for Pipe 2 inches and Smaller:
1. Copper Piping: Class 150, bronze unions with soldered.
2. Dielectric Connections: Union with gaivanized or plated ste€l threaded end, copper solder
end, water impervious isolation barrier.

B. Flanges for Pipe 2-1/2 inches and Larger: -

1. Copper Piping: Class 1580, slip-on bronze flanges.
2. Gaskets: 1/16 inch thick preformed neoprene gaskets.

PART 3 EXECUTION
3.01 - EXAMINATION
A. Verification of existing conditions before starting work.
3.02 PREPARATION
A. Ream pipe and tube ends. Remove burrs.
B. ﬁemove scale and dirt on inside and outside before assembly.
C. Prepare "piping connections to equipment with flanges or unions.

D. . Keep open ends of pipe free from scale and dirt. Protect open ends with temporary plugs or
caps.

3.03 INSTALLATION - ABOVE GROUND PIPING
A. Route piping in orderly manner and maintain gradient. Route parallel and perpendicular to walls.

B. Install piping to maintain headroom without interfering with use of space or taking more space
than necessary. :

C. Group piping whenever practical at common elevations.
D. Sleeve pipe passing through partitions, walls and floors.

E. Install piping to allow for expansion and contraction without stressing pipe, joints, or connected
equipment. '
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F. Provide clearance in hangers and from structure and other equipment for installation of
insulation and access to valves and fittings. Refer to Section 23 07 00.

G. Provide access where valves and fittings are not accessible. Coordinate size and location of
access doors with architectural drawings.

H. Install non-conducting dielectric connections wherever jointing dissimilar metals.

. Establish invert elevations, slopes for drainage to 1/4 inch per foot minimum. Maintain
gradients.

J.  Slope piping and arrange systems to drain at low points.

K. Protect piping systems from entry of foreign materials by temporary covers, completing sections
of the Work, and isolating parts of completed system. ’

.. Install piping penetrating roofed areas to maintain integrity of roof assembly.
M. Install valves in éccordance with Section 23 05 23: -

N. install hydronic piping specialties in accordance with Section 23 21 16.

0. Insulate piping. Refer to Section 23 07 00.

P. Install pipe identification in accordance with Section 23 05 53.
3.04 INSTALLATION - HEATING AND COOLING PIPING SYSTEMS

A. Install piping systems in accordance with Section 23 21 13.
3.05 FIELD QUALITY CONTROL

A. Field inspecting, testing, adjusting, and balancing.

B. Testheating water piping system in accordance with ASME B31.9.
3.06 CLEANING

A. Requirements for cleaning.

B. After completion, fill, clean, and treat heating water piping system. Refer to Section 23 25 00.

END OF SECTION
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SECTION 23 05 23

GENERAL-DUTY VALVES FOR HVAC PIPING

PART 1 GENERAL
1.01 SUMMARY
A. Section Includes;
1. -Ball valves.
B. Related Sections:
1. Section 23.05 03 - Pipes and Tubes for HVAC Piping and Equipment: Product and installation
requirements for piping materials applying to various system types.
2. Section 23 05 29 - Hangers and Supports for HVAC Piping and Equipment: Product and
installation requirements for pipe hangers and supports.

3. Section 23 07 00 - HVAC Insulatlon Product and installation requirements for insulation for
valves.

4. Section 23 21 13 - Hydronic Piping: Product and installation requirements for piping used in
hydronic plpmg systems.
5. Section 23 21 16 - Hydronic Piping Specialties: Product and installation requirements for
piping specialties used in hydronic piping systems.
1.02 REFERENCES
A.  ASTM International;

1. ASTM A216/A216M - Standard Speéiﬁcation for Steel Castings, Carbon, Suitable for Fusion
Welding, for High-Temperature Service.

B. Manufacturers Standardization Society of the Valve and Fittings Industry:

1.  MSS SP 110 - Ball Valves Threaded, Socket-Welding, Solder Joint, Grooved and Flared
Ends.

1.03 SUBMITTALS

A. Product Data: Submit manufacturers catalog information with vaive data and ratings for each
service.

B. Manufacturer's Installation Instructions: Submit hanging and support methods, joining procedures.

C. Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.04 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of valves.
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B. Operation and Maintenance Data: Submit installation instructions, spare parts lists, exploded
assembly views.

1.05 QUALIFICATIONS

A.  Manufacturer: Company specializing in manufacturing Products specified in this section with
minimum three years documented experience.

B. Installer: Company specializing in performing work of this section with minimum 3 years
documented experience.

1.06 PRE-INSTALLATION MEETINGS
A. Convene minimum one week prior to commencing work of this section.
1.07 DELIVERY, STORAGE, AND HANDLING
A. - Accept valves on site in shipping contaiﬁers with labeling in place. Inspect for damage. '
B. Provide temporary protective coating on cast iron and steel valves.
1.08 WARRANTY
A. Furnish five year manufacturer warranty for valves excluding packing.

1.09 EXTRA MATERIALS

A. Furish two packing kits for each size valve.

PART 2 PRODUCTS
'2.01 BALL VALVES
A. Manufacturers:

Crane Valve, North America.
Hammond Valve.

Milwaukee Valve Company.
NIBCO, Inc. )
Stockham Valves & Fittings.

ahrwN=

B. BA-2 2 inches and Smaller: MSS SP 110, Class 150, bronze, two piece body, full port, teflon seats,
blow-out proof stem, solder or threaded ends with union, lever handle balancing stops.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify piping. system is ready for valve installation.
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3.02 INSTALLATION
A. Install valves with stems upright or horizontal, not inverted.
B. Install brass male adapters each side of valves in copper piped system. Solder adapters' to pipe.

C. Install 3/4 inch ball valves with cap for drains at main shut-off valves, low points of piping, bases of
vertical risers, and at equipment. .

D. Install valves with clearance for installation of insulation and allowing access.

E. Provide access where valves and fittings are not accessible. Coordinate size and location of
access doors with Section 08 31 13

~F. Refer to Section 23 05 29 for pipe hangers.
G.V Refer to Section 23 07 00 for insulation requirements for vaives.
H. Refer to Section 23 05 03 for piping materials applying to various system types.
3.03 VALVE APPLICATIONS
A. Install ball valves for shut-off and to isolate equipment, part of systems, or vertical risers.
B. Install ball valves [in heating water syétems for shut-off service.

C. Install ball valves in heating water systems for throttling service.

END OF SECTION
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'SECTION 23 05 29

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART1 GENERAL

1.01

A

102 REFERENCES

A

RCIT Press Enterprise Tenant Improvement
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SUMMARY

Section Includes:

Pipe hangers and supporis.

Hanger rods.

Inserts.

Sleeves.

Mechanical sleeve seals

Formed steel channel.

Firestopping relating to HVAC work.
. Firestopping accessories.

Equipment bases and supports.

Related Sections:

-

Execution requirements for painting specified by this section.
2. Section 23 05 03 - Pipes and Tubes for HVAC Piping and Equipment: Execution -
requirements for placement of hangers and supports specified by this section.

3. Section 23 21 13 - Hydronic Piping: Execution requirements for placement of hangers and

supports specified by this section.

American Society of Mechaniéal Engineers:

1.  ASME B31.1 - Power Piping.
2. ASME B31.9 - Building Services Piping.

ASTM international:

ASTM E119 - Standard Test Methods for Fire Tests of Building Construction and Materials.
ASTM E814 - Standard Test Method for Fire Tests of Through Penetration Fire Stops.
ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe Hangers.

ASTM E1966 - Standard Test Method for Fire-Resistive Joint Systems.

cal i e

American Welding Society:
1.  AWS D1.1 - Structural Welding Code - Steel.
FM-Global:

1.  FM - Approval Guide, A Guide to Equipment, Materials & Services Approved By Factory
Mutual Research For Property Conservatlon .

Manufacturers Standardization Society of the Valve and Fittings Industry:

1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and Manufacturer.
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2. MSS SP 69 - Pipe Hangers and Supports - Selection and Application. -
3. MSS SP 89 - Pipe Hangers and Supports - Fabrication and Installation Practices.

F. Underwriters Laboratories Inc.:

UL 263 - Fire Tests of Building Construction and Materials.

UL 723 - Tests for Surface Burning Characteristics of Building Materials.
UL 1479 - Fire Tests of Through-Penetration Firestops.

UL 2079~ Tests for Fire Resistance of Buﬂding Joint Systems

UL - Fire Re3|stance Directory.

oW~

G. Intertek Testing Services (Warnock Hersey Listed):
1. WH - Certification Listings.

1.03 DEFINITIONS

A. Firestopping (Through-Penetration Protection System): Sealing or stuffing material or assembly -
placed in spaces between and penetrations through building. materials to.arrest movement of
fire, smoke, heat, and hot gases through fire rated construction.

1.04 SYSTEM DESCRIPTION

A. Firestopping Materials: ASTM E814 to achieve fire ratings as noted on- Drawmgs for adjacent
construction, but not less than 1 hour fire rating. 3

B. Firestop interruptions to fire rated assemblies; materials; and components.
1.05 PERFORMANCE REQUIREMENTS
A. Firestopping: Conform to UL for fire resistance ratings and surface burning characteristics.

B. Firestopping: Provide certificate of com'pliahce from authority having jurisdiction indicating
approval of materials used.

1.06 SUBMITTALS

A.  Shop Drawings: Indicate system layout with location including critical dimensions, sizes, and
pipe hanger and support locations and detail of trapeze hangers.:

B. Product Data:

1. Hangers and Supports: Submit manufacturers catalog data including load capacity.
2. Firestopping: Submit data on product characteristics, performance and limitation criteria.

C. Firestopping Schedule: Submit schedule of opening locations and sizes, penetrating items, and
required listed design numbers to seal openingsto maintain fire resistance rating of adjacent
assembly.

D. Design Data: indicate load carryihg capacity of trapeze, multiple pipe, and riser support
" - hangers: Indicate calculations used to determine load carrying capacity of trapeze, muitiple -
pipe, and riser support hangers.

E. Manufacturer's Installation Instructions:
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1. Hangers and Supports: Submit special procedures and assembly of components.
2. Firestopping: Submit preparation and installation instructions.

_ F. Manufacturef's Certificate: Certify proddcts meet or ‘exceed spéciﬁed requiremenfs.

- G. Engineering Judgements: For conditions not covered by UL or WH listed designs, submit
judgements by licensed professional engineer suitable for presentation to authority having
jurisdiction for acceptance as meeting code fire protection requirements.

1.07 QUALITY ASSURANCE

A. Through Penetration Firestopping of Fire Rated Assemblies: ASTM E814 with 0.10 inch water
gage minimum positive pressure differential to achieve fire F-Ratings and temperature T-
Ratings as indicated on Drawings, but not less than 1-hour.

1. Wall Penetrations: Fire F-Ratings as indicated on Drawings, but not less than 1-hour.

2. Floor Penetrations: Fire F-Ratings and temperature T-Ratings as indicated on Drawings,
but not less than 1-hour.
a. Floor Penetrations Within Wall Cavities: T-Rating.is not:required.

B. Through Penetration Firestopping of Non-Fire Rated Floor Assemblies: Materials to resist free
passage of flame and products of combustion.

1. Noncombustible Penetrating ltems: Noncombustible materials for penetrating items
connecting maximum of three stories. ' .

2. Penetrating ltems: Materials approved by authorities having jurisdiction for penetrating
items connecting maximum of two stories. '

C. Fire Resistant Joints in Fire Rated Floor, Roof, and Wall Assemblies: UL 2079 to achieve fire
resistant rating as indicated on Drawings for assembly in which joint is installed.

D. Fire Resistant Joints Between Floor Slabs and Exterior Walls: ASTM E119 with 0.10 inch water
gage minimum positive pressure differential to achieve fire resistant rating as indicated on
Drawings for floor assembly.

E. Surface Burning Characteristics: Maximum 25/450 flame spread/smoke developed index when
tested in accordance with ASTM E84.

F. Perform Work in accordance with applicable authority for welding hanger and support
attachments to building structure.

1.08 QUALIFICATIONS

A. Manufacturer: Company specializing ih manufaéturing Products specified in this section with
minimum three years documented experience.

B. Installer: Company approved by manufacturer.
1.09 DELIVERY, STORAGE, AND HANDLING
A. Accept materials on site in original factory packaging, labeled with manufacturer's identification.

B. Protect from weather and construction traffic, dirt, water, chemical, and damage, by storing in
original packaging.

RCIT Press Enterprise Tenant Improvement .
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT 230529-3 ‘
DLR Group Job No. 75-13619-00




November 2013

1.10 ENVIRONMENTAL REQUIREMENTS:

A. Do not apply firestopping materials when temperature of substrate material and ambient air.is
below 60 degrees F. -

-B.  Maintain this minimum temperature before, during, and for minimum 3 days after installation of
. firestopping materials.

C. Provide ventilation in areas to receive solvent cured materials.

1.11 FIELD MEASUREMENTS

A. . Verily field measurements prior to fabrication.

PART 2 PRODUCTS
2.01 PIPE HANGERS AND SUPPORTS
A. Manufacturers:

Carpenter & Paterson Inc.
Creative Systems Inc.

- Flex-Weld, inc.
Glope Pipe Hanger Products Inc.
Michigan Hanger Co.
Superior Valve Co..
Hilti, KwikboltTZ

NOOAON

B. Hydronic Piping:

1. Conform to ASME B31.9.

2. Hangers for Pipe Sizes 1/2 to 1-1/2 inch: Malleable iron, adjustable swivel, split ring.

3. Muitiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

4. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 inches and Larger: Steel channels with
welded spacers and hanger rods, cast iron roll.

5. Vertical Support: Steel riser clamp.

6. Floor Support for Hot Pipe Sizes 4 Inches and Smaller: Cast iron adjustable pipe saddle,

lock nut, nipple, floor flange, and concrete pier or steel support.
7. Copper Pipe Support: Copper-plated, carbon steel ring. -

2.02 ACCESSORIES
A. Hanger Rods: Mild steel threaded both ehds, threaded on one end, or continuous threaded.
2.03 INSERTS
A.  Manufacturers:
1. Hilti, KwikboltTZ
B. Inserts: Malleable iron case of steel shell and expander plug for threaded connection with lateral

-adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to suit threaded
hanger rods.
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2.04 SLEEVES
A.. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage thick galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:
Steel pipe or 18 gage thick galvanized steel.

C. Sleeves for Round Ductwork: Galvanized steel.
D. Sleeves for Rectangular Ductwork: Galvanized steel or wood.
-E.  Sealant: Acrylic.
2.05 MECHANICAL SLEEVE SEALS
A.  Manufacturers:

1. Thunderline Link-Seal, Inc.
2.  NMP Corporation

B. Product Description: Modular mechanical type, consisting of interlocking synthetic rubber links
shaped to continuously fill annular space between object and sleeve, connected with bolts and
pressure plates causing rubber sealing elements to expand when tightened, providing watertight
seal and electrical insulation. ' : '

2.06 FORMED STEEL CHANNEL
A. Manufacturers:

Allied Tube & Conduit Corp.

B-Line Systems.

Midland Ross Corporation, Electrical Products Division.
Unistrut Corp. : : :

AW =

B. Product Description: Galvanized 12 gage) thick steel. With holes 1-1/2 inches on center.
2.07 FIRESTOPPING
A, Manufacturers:

Dow Corning Corp.

Fire Trak Corp.

Hilti Corp.

International Protective Coating Corp.
3M fire Protection Products.
Specified Technology, Inc.

ool wh=

B. Product Description: Different types of products by multiple manufacturers are acceptable as
required to meet specified system description and performance requirements; provide only one
type for each similar application.

1. Silicone Firestopping Elastomeric Firestopping: Single component silicone elastomeric
compound and compatible silicone sealant.
2. Foam Firestopping Compounds: Single component foam compound.
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3. Formulated Flrestoppmg Compound of Iricombustible Fibers: Formulated compound mixed
with incombustible non-asbestos fibers.

4. Fiber Stuffing and Sealant Firestopping: Composite of mineral fiber stuffi ing msulatlon with
silicone elastomer for smoke stopping.

5. Mechanical Firestopping Device with Fillers: Mechanical device with incombustible fillers
and silicone elastomer, covered with sheet stainless steel jacket, joined with.collars,
penetration sealed with flanged stops.

6. Intumescent Flrestopplng Intumescent putty compound which expands on exposure to

. surface heat gain. :

7. Firestop Pillows: Formed mineral fiber pillows.

Color: Dark gray.

- 2.08 FIRESTOPPING ACCESSORIES

Primer: Type recommended by firestopping manufacturer for specific substrate surfaces and
suitable for required fire ratings.

Dam Material:»;Permanent:

Mineral fiberboard.
Mineral fiber matting.
Sheet metal.

Alumina silicate fire board.

el S

Installation Accessories: Provide clips, collars, fasteners, temporary stops or dams, and other
devices reqwred to position and retain materials in place.

General:

1. Furnish UL listed products.
2. Select products with rating not less than rating of wall or floor being penetrated.

Non-Rated Surfaces:

1. Stamped steel, chrome plated, hinged, split ring escutcheons or floor plates or ceiling
plates for covering openings in occupied areas where piping is exposed.

2. For exterior wall openings below grade, furnish mechanical sealing device to continuously
fill annular space between piping and cored opening or water-stop type wall sleeve.

PART 3 EXECUTION

3.01 EXAMINATION

A.  Verification of existing conditions before starting work.

B.

C.

Verify openings are ready.to receive sleeves.

Verify openings are ready to receive firestopping.

3.02 PREPARATION

A

Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter affecting bond
of firestopping material.
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Remove incompatible materials affecting bond.
Instali backing materials to arrest liquid material leakage.
Obtain permission from Architect/Engineer before using powder-actuated anchors.

Obtain permission from Architect/Engineer before drilling or cutting sfructural members.

INSTALLATION - INSERTS

Install inserts for placement in concrete forms.

Install inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe 4 inches and
larger.

Where concrete slabs form finished ceiling, locate inserts flush with slab’surface. -

Where inserts are omitted, drill through concrete slab from below and provide through-bolt with
recessed square steel plate and nut above slab.

. 3.04" INSTALLATION - PIPE HANGERS AND SUPPORTS

Install in accordance with ASME B31.1 ASTM F708, MSS SP 58.

Support horizontal piping as scheduled.

Install hangers with minimum 1/2 inch space between finished covering and adjacent work.
Place hangers within 12 inches of each horizontal elbow.

Use hangers wifh 1-1/2 inch minimum vertical adjustment.

Support vertical piping at every floor.

Where piping is installed in parallel and at same elevation, provide multiple pipe or trapeze
hangers. ’ ’

Support riser piping independently of connected horizontal piping.
Provide sheet lead packing between hanger or support and piping.
Design hangers for pipe movement without disengagement of supported pipe.

Prime coat exposed steel hangers and supports. Hangers and supports located in crawl spaces,
pipe shafts, and suspended ceiling spaces are not considered exposed.

Provide clearance in hangers and from structure and other equipment for installation of
insulation. :
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INSTALLATION - EQUIPMENT BASES AND SUPPORTS

Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and extending 6 inches
beyond supported equipment.

Using templates furnished with equipment, install anchor bolts, and accessories for mountmg
and anchoring equipment.

Construct supports of steel members. Brace and fasten with flanges bolted to structure.

Provide rigid anchors for pipes after vibration isolation components are installed.

INSTALLATION SLEEVES

Exterior watertight entries: Seal with- mechanical sleeve seals.

Set sleeves in position in forms. Provide reinforcing around sleeves.

. . Sizesleeves large enough to allow for movement due to expansion and contraction. Provide for

continuous insulation wrapping.

Extend sleeves through floors 1 inch above finished floor level. Caulk sleeves.

Where piping or ductwork penetrates floor, ceiling, or wall, close off space between pipe or duct
and adjacent work with firestopping insulation and caulk. Provide close fitting metal collar or

escutcheon covers at both sides of penetration.

Install chrome plated steel escutcheons at finished surfaces.

INSTALLATION - FIRESTOPPING

Install material at fire rated construction perimeters and openings containing penetrating-
sleeves, piping, ductwork, and other items, requiring firestopping.

Apply primer where recommended by manufacturer for type of firestopping material and
substrate involved, and as required for compliance with required fire ratings.

Apply firestopping material in sufficient thickness to achieve requi.red fire and smoke rating.
Place lintumescent coating in sufficient coats to achieve rating required.

Remove dam material after firestopping materiat has cured.

Fire Rated Surface:

1. Seal opening at wall, partition and ceiling as follows:
a. Install sleeve through opening and extending beyond minimum of 1 inch on both sides
of building element.
b. Size sleeve allowing minimum of 1 inch void between sleeve and building element.
c. Pack void with backing material.
d. Seal ends of sleeve with UL listed fire resistive silicone compound to meet fire rating
of structure penetrated. '
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2. Where cable tray, conduit, wireway, penetrates fire rated surface, install firestopping
product in accordance with manufacturer's instructions.

G. Non-Rated Surfaces:

1. Seal opening through non-fire rated wall, partition and ceiling as follows:
a. Install sleeve through opening and extending beyond minimum of 1.inch on both sides
of building element.
b. Size sleeve allowing minimum of 1 |nch void between sleeve and building element
c. Install type of firestopping material recommended by manufacturer.

2. Install escutcheons or ceiling plates where conduit, penetrates non-fire rated surfaces in
occupied spaces. Occupied spaces include rooms with finished ceilings and where
penetration occurs below finished ceiling.

3. Exterior wall openings below grade: Assemble rubber links of mechanical sealing device to
size of piping and tighten in place, in accordance with manufacturer's instructions.

4. |Interior partitions: Seal pipe penetrations at computer rooms, telecommunication rooms
and data rooms. Apply sealant to both sides of penetratxon to completely fill annular space
between sleeve and conduit. k SRR S

3.08 FIELD QUALITY CONTROL
A. Field inspecting, testing, adjusting, and balancing.
B. Inspect installed firestopping for complianée with specifications and submitted schedule.

3.09 CLEANING

A.  Requirements for cleaning.

B. Clean adjacent surfaces of firestopping materials.
3.10 PROTECTION OF FINISHED WORK

A. Protect adjacent surfaces from damage by material installation.
3.11 SCHEDULES

A. Copper and Steel Pipe Hanger Spacing: Refer to plans.

END OF SECTION
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SECTION 23 05 53

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART1 _ GENERAL
1.01 SUMMARY
A. Section Includes: .

Nameplates.
Tags.’

Pipe markers.
Ceiling tacks.
Labels.

O LN

1.02 REFERENCES
A. ~ American Society of Mechanical Engineers:
1.  ASME A13.1 - Scheme for the Identification of Piping Systems.
1.03 SUBMITTALS
A. Product Data: Submit manufacturers catalog literature for each product required.
B. Shop Drawings: Submit list of wording, symbols, letter size,- and color coding for mechanical
identification and valve chart and schedule, including valve tag number, location, function, and

valve manufacturer's name and model number.

C. Manufacturer's Installation Instructions: Indicate instailation instructions, special procedures,
‘ and installation. : S .

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.04 CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual focations of tagged vaives; include valve tag
numbers.

1.05 QUALITY ASSURANCE
A. Conform to ASME A13.1 for color scheme for identification of piping systems and accessories.
B.  Maintain one copy of each document on site.

1.06 QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years experience.

B. Installer: Company specializing in performing Work of this section with minimum three years
experience approved by manufacturer.
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1.07 FIELD MEASUREMENTS

A

Verify field measurements prior to fabrication.

PART 2 PRODUCTS

2.01 - NAMEPLATES

A. Manufacturers:
1. Craftmark Identification Systems.
2. Safety Sign Co.
3. Seton ldentification Products.
B. Product Description: Laminated three-layér plastic with engraved black letters on light
contrasting background color.
202 TAGS
A. Plastic Tags:
1. Laminated three-layer plastic with engraved black letters on light contrasting background
color. Tag size minimum 1-1/2 inches square.
B. Metal Tags:
1.  Aluminum with sfamped letters; tag size minimum 1-1/2 inches square with finished edges.
C. Information Tags:
1. Clear plastic with printed "Danger," "Caution," or "Warning" and message; size 3-1/4 x 5~
5/8 inches with grommet and self-locking nylon ties.
D. Tag Chart: Typewritten letter size list of applied tkags and location.

2.03 PIPE MARKERS

A

B.

Color and Lettering: Conform to ASME A13.1.

Plastic Pipe Markers:

1. Factory fabricated, flexible, semi-rigid plastic, preformed to fit around pipe or pipe covering.
Larger sizes may have maximum sheet size with spring fastener.

Plastic Tape Pipe Markers:

1. Flexible, vinyl film tape with pressure sensitive adhesive backing and printed markings.

2.04 CEILING TACKS

A

Description: Steel with 3/4 inch diameter color-coded head.

B. Color code as follows:
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1. HVAC equipment:-Yellow.
2.  Fire dampers/smoke dampers: Red.
3. Plumbing valves: Green.
4. Heating/cooling valves: Blue.
2.05 LABELS

A. Description: Aluminum, size 1.9 x 0.75 inches, adhesive backed with pﬁnted identification.
PART‘3 EXECUTION |
3.01 .PREPARATION
A. Degrease and clean s_urfaces’ fo receive adhesive for identification materials.
3.02 INSTALLATION
AL .Ihstal! identifying devices after completion of cqverings and painting.. .
B. | Install plastié nameplateé with corrosive—resistaht mechanical faéténers, or adhesive.

vC. Install labels with sufficient adhesive for permanenf\adhesion and seal with clear lacquer. For
unfinished canvas covering, apply paint primer before applying labels.

D. Install tags using corrosion resistant chain. Number tags.consecutively by location.

E. Identify air handling units, pumps, heat transfer equipment, tanks, and water treatment devices
with plastic nameplates. Identify in-line pumps and other small devices with tags.

F. Identify control panels and major control components outside panels with plastic nameplates.
' G. Identify valves in main and branch piping with tags.

H. Identify air terminal units and radiator valves with numbered tags.

. Tag automatic controls, instruments, and relays. Key to control schematic.

J.  Identify piping, concealed or exposed, with plastic tape pipe markers. ldentify service, flow
direction, and pressure. Install in clear view and align with axis of piping. Locate identification
not to exceed 20 feet on straight runs including risers and drops, adjacent to each valve and

“tee, at each side of penetration of structure or enclosure, and at each obstruction.

K. ldentify ductwork with plastic némeplates Identify with air handling unit identification number
and area served. Locate identification at air handling unit, at each side of penetratlon of
structure or enclosure, and at each obstruction.

L. Provide ceiling tacks to locate vaives or dampers above T-bar type panel ceilings. Locate in

corner of panel closest to equipment.

END OF SECTION
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SECTION 23.05 93

TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.01 SUMMARY *
A, Section Includes:

Testing adjusting, and balancing of air systems.

Testing adjusting, and balancing of hydronic refrigerating systems.
Measurement of final operating condition of HVAC systems.
Sound measurement of equipment operating conditions.

Vibration measurement of equipment operating conditions.

IR

B. Related Sections:
1. Section 23 09 23 - Direct-Digital Control System for HVAC: Requirements for coordination
between DDC system and testing, adjusting, and balancing work.
2, Section 23 09 93 - Sequence of Operations for HVAC Controls: Sequences of operation for
HVAC equipment.
1.02 REFERENCES
A. Associated Air Balance Council:

1. AABC MN-1 - National Standards for Testing and Balancing Heating, Ventilating, and Air
Conditioning Systems.

B. American Society of Heating, Refrigerating and Air-Conditioning Engineers:

1. ASHRAE 111 - Practices for Measurement, Testing, Adjuéting and Balancing of Building
Heating, Ventilation, Air-Conditioning and Refrigeration Systems.

1.03 SUBMITTALS
A. Prior to commencing Work, submit proof of latest calibration date of each instrument.
B. Test Reports: Indicate data on AABC MN-1 National Standards for Total System Balance forms.

C. Field Reports: Indicate deficiencies preventing proper testing, adjusting, and balancing of
systems and equipment to achieve specified performance.

D. Prior to commencing Work, submit report forms or outlines indicating adjusting, bafancing, and
. equipment data required. Include detailed procedures, agenda, sample report forms and copy of
AABC National Project Performance. '

E. Submit draft copies of report for review prior to final écceptance of Project.
F. Furnish reports in letter size, 3-fing binder manuals, complete with fable of contents page and
indexing tabs, with cover identification at front and side. Include set of reduced drawings with air

outlets and equipment identified to correspond with data sheets, and indicating thermostat
locations.
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1.04 CLOSEOUT SUBMITTALS
A. Project Record Documents: Record actual locations of balancing valves and rough setting.

B. Operation and Maintenance Data: Furnish final copy of testing, adjustmg, and balancmg report
~inclusion-in operating and maintenance manuals ‘

1.05 QUALITY ASSURANCE

A.. Perform Work in accordance with AABC MN-1 National Standards for Field Measurement and
Instrumentation, Total System.

B. Maintain one copy of each document on site.
C. Prior to commencing Work, calibrate each instrument to be used.

1.06 QUALIFICATIONS

A. Agency: Company specializing in testing, adjusting, and balancing of systems speciﬁed in this
section with minimum three years experience certified by AABC

B. Perform Work under supervision of AABC Certified Test and Balance Engineer.

1.07 SEQUENCING

A. Sequence balancing between completion of systems tested and Date of Substantial
Completion.
' 1.08 SCHEDULING
A. Schedule and provide assistance in final adjustment and test of life safety system with Fire
Authority.

PART 2 PRODUCTS
2.01 NOT USED.
PART 3 EXECUTION
3.01 EXAMINATION
A. Verify systems are complete and operable before commencing work. Verify the following:

Systems are started and-operating in safe and normal condition.
Temperature control systems are installed complete and operable.
Proper thermal overioad protection is in place for electrical equipment.
Final filters are clean and in place. If requwed install temporary media in addition to final
filters.
Duct systems are clean of debris.
Fans are rotating correctly.

- Fire and volume dampers are in place and open.
Air coil fins are cleaned-and combed.
Access doors are closed and duct end caps are in place.

0. Air outlets are installed and connected.

1. Duct system leakage is minimized.

hOWN -

SSoENOO
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12. Hydronic systems are flushed, filled, and vented.

"13. Pumps are rotating cotrectly.

14, Proper strainer baskets are clean and in place or in normal position.
15. Service and balancing valves are open.

3.02 PREPARATION -

A

B.

3.03

A

B.

C.

Furnish instruments required for testing, adjusting, and balancing operations.

Make instruments available to Architect/Engineer to facilitate spot checks during testing.

INSTALLATION TOLERANCES -

Air Handling Systems: Adjust to within plus or minus 10 percent of design.

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

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

3.04 ADJUSTING

A

B.

G.

Verify recorded data represents actual measured or observed conditions.

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

After adjustment, take measurements to verify balance has not been disrupted. If disrupted,
verify correcting adjustments have been made.

Report defects and deficiencies noted during performance of services, preventing system
balance.

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

At final inspection, recheck random selections of data recorded in report. Recheck points or
areas as selected and witnessed by Owner.

Check and adjust systems approximately six months after final acceptance and submit report.

3.05 AIR SYSTEM PROCEDURE

A

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

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

Measure air qugntities at air inlets and outlets.

"Adjust distribution system to obtain uhiform space temperatures free from objectionable drafts.
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E. Use volume control devices to regulate air quantities only to extent adjustments do not create
objectionable air motion or sound levels. Effect volume control by using volume dampers
located in ducts.

F. Vary total system air quantities by adjustment of fan speeds. Provide sheave drive changes to
vary fan speed. Vary branch air quantities by damper regulatlon

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

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

. Adjust outside air automatlc dampers outside air, return air, and exhaust dampers for desrgn
conditions.

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

K. At modulating damper locations, take measurements and balance at extreme conditions.
Balance variable volume systems at maximum airflow rate, full cooling, and at minimum airflow
rate, full heating.

L. Check multi-zone units for motorized damper leakage. Adjust air quantities with mixing dampers
set first for cooling, then heating, then modulating.

M. For variable air volume system powered units set volume controller to airflow setting indicated.
Confirm connections properly made and confirm proper operation for automatic vasiable-air-
volume temperature control.

3.06 WATER SYSTEM PROCEDURE

A Adjtjst water systems, after air‘balancing, to obtain des'ign quantities.

B. Use calibrated Venturi tubes fittings and pressure gauges to determine flow rates for system
balance. Where flow-metering devices are not installed, base flow balance on temperature
difference across various heat transfer elements in system.

C. Adjust systems to obtain specified pressure drops and flows through heat transfer elements
prior to thermal testing. Perform balancing by measurement of temperature differential in
conjunction with air balancing.

D.. Effect system balance with automatic control valves fully open or in normal position to heat
transfer elements.

E. Effect adjustment of water distribution systems by means of balancing cocks, valves, and
fittings. Do not use service or shut-off valves for balancing unless indexed for balance point.

“F. Where available pump capacity is less than total flow requirements or individual system parts,
simulate full flow in one part by temporary restriction of flow to other parts.

3.07 SCHEDULES

A. Equipment Requiring Testing, Adjusting, and Balancing:
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HVAC Pumps.

Computer Room Air Conditioning Units.
Air Handling Units.

Air Filters.

Air Terminal Units.

Air Inlets and Outlets.

' B. Report Forms

1. Title Page:

—mTemeooT

Name of Testing, Adjusting, and Balancing Agency

Address of Testing, Adjusting, and Balancing Agency

Telephone and facsimile numbers of Testing, Adjusting, and Balancing Agency
Project name

Project location

Project Architect

Project Engineer

Project Contractor

Project altitude .

Report date

2. Summary Comments:

~oQ0op

Design versus final performance

Notable characteristics of system

Description of systems operation sequence

Summary of outdoor and exhaust flows to indicate building pressurization
Nomenclature used throughout report '

Test conditions

3. Instrument List:

a
b
c.
d.
e
f

Instrument
Manufacturer
Model number
Serial number
Range
Calibration date

4. Electric Motors:

Se@mpooTp

Manufacturer

Model/Frame

HP/BHP. and kW

Phase, voltage, amperage; nameplate, actual, no load
RPM

Service factor

Starter size, rating, heater elements

Sheave Make/Size/Bore

5. V-Belt Drive:

~P o0 T

Identification/location

Required driven RPM

Driven sheave, diameter and RPM

Belt, size and quantity

Motor sheave diameter and RPM ]
Center to center distance, maximum, minimum, and actual
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6. Pump Data:

Identification/number

Manufacturer

Size/model

Impeller

Service ,

Design flow rate, pressure drop, BHP and kW
Actual flow rate, pressure drop, BHP and kW
Discharge pressure

Suction pressure

Total operating head pressure

Shut off, discharge and suction pressures
Shut off, total head pressure

Seme 0T

— R

7. Air Cooled Condenser:

Identification/number -

Location )

Manufacturer

Model number

Serial number ,

Entering DB air temperature, design and actual
Leaving DB air temperature, design and actual
Number of compressors

S@ e ooow

8. Cooling Coil Data: ‘

Identification/number

Location

Service

Manufacturer

Air flow, design and actual

Entering air DB temperature, design and actual
Entering air WB temperature, design and actual
Leaving air DB temperature, design and actual
Leaving air WB temperature, design and actual
Water flow, design and actual

Water pressure drop, design and actual
Entering water temperature, design and actual
L eaving water temperature, design and actual
Saturated suction temperature, design and actual
Air pressure drop, design and actual

ORI AT TR0 DT

9. Heating Coil Data:

Identification/number-

Location

Service

Manufacturer

Air flow, design and actual

Water flow, design and actual

Water pressure drop, design and actual
Entering water temperature, design and actual
Leaving water temperature, design and actual
Entering air temperature, design and actual
Leaving air temperature, design and actual
Air pressure drop, design and actual

—ET T TQhe a0 T
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10. Air Moving Equipment::

Location

Manufacturer

Model number

Serial number
Arrangement/Class/Discharge

Air flow, specified and actual

Return air flow, specified and actual
Outside air flow, specified and actual
Total static pressure (total external) specified and actuai
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore

Number of Belts/Make/Size

Fan RPM

S3TxTCIS@O Q0T

11. Return Air/Outside Air Data:
Identification/location

Design air flow

Actual air flow

Design return air flow

Actual return air flow

Design outside air flow
Actual outside air flow

Return air temperature
Outside air temperature
Required mixed air temperature
Actual mixed air temperature
Design outside/return air ratio
Actual outside/return air ratio

—xT o T@meacTo

3

12. Exhaust Fan Data:

Location

Manufacturer

Model number

Serial number

Air flow, specified and actual
Total static pressure (total external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore
Number of BeltslMake/S|ze '
Fan RPM

AT T TQ@ 000 oY

13. Duct Traverse:

System zone/branch
‘Duct size

Area

Design velocity
Design air flow
Test velocity

Test air flow

Duct static pressure
Air temperature

Air correction factor

T Tae@mea0Te
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14. Duct Leak Test: ‘
Description of ductwork under test
Duct design operating pressure
Duct design test static pressure
Duct capacity, air flow

Maximum allowable Ieakage duct capacity tlmes leak factor
Test apparatus

1) Blower

2) Orifice, tube size

3) Orifice size

4) Calibrated

g. Test static pressure

h.  Test orifice differential pressure

i. lLeakage

~pao T

15. Air Monitoring Station Data:
Identification/location
System

Size

Area

Design velocity
Design air flow

Test velocity

Test air flow

Se@mpanow

16. Flow Measuring Station:
Identification/number
Location

Size

Manufacturer

Model number

Serial number

Design Flow rate

Design pressure drop
Actual/final pressure drop
Actualffinal flow rate
Station calibrated setting

AT TQ@mea0TY

17. Terminal Unit Data:

Manufacturer .
Type, constant, variable, single, dual duct
Identification/number

Location -

Model number

Size

Minimum static pressure

Minimum design air flow

Maximum design air flow

Maximum actual air flow

Inlet static pressure

AT TQoe a0 o

18. Air Distribution Test Sheet:
a. Air terminal number
b. Room number/location
c. - Terminal type
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Terminal size

Area factor

Design velocity

Design air flow

Test (final) velocity

Test (final) air flow
Percent of design air flow

—oTemoea

END OF SECTION

RCIT Press Enterprise Tenant Improvement

November 2013

TESTING, ADJUSTING, AND BALANCING FOR HVAC
DLR Group Job No. 75-13619-00 '

230593-9




November 2013

SECTION 23 07 00

HVAC INSULATION

PART 1 GENERAL

1.01 SUMMARY

A. Section Includes:

1.

2.

HVAC piping insulation, jackets and accessories.
HVAC ductwork insulation, jackets, and accessories.

1.02 REFERENCES

A. ASTM International:

1.

ohw

13.

14.
15.

16.
17.
18.
19.
20.

21.

ASTM A240/A240M - Standard Specification for Ghromium and Chromium-Nickel Stainless
Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications.

ASTM AB66 - Standard Specification for Annealed or Cold-Worked Austenitic Stainless
Steel Sheet, Strip, Plate, and Flat Bar.

ASTM B209 - Standard Specxf cation for Aluminum and Aluminum-Alloy Sheet and Plate.
ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating Cement.

ASTM C449/C449M - Standard Specification for Mineral Fiber Hydraulic-Setting Thermal
Insulating and Finishing Cement.

ASTM C450 - Standard Practice for Fabrication of Thermal Insulating Fitting Covers for
NPS Piping, and Vessel Lagging.

ASTM C533 - Standard Specification for Calcium Silicate Block and Pipe Thermal
Insulation. ‘

ASTM C534 - Standard Specification for Preformed Flexible Elastomeric Cellular Thermal
Insulation in Sheet and Tubular Form.

ASTM C547 - Standard Specification for Mineral Fiber Pipe lnsulatlon

ASTM C553 - -Standard Specification for Mineral Fiber Blanket Thermal Insulation for
Commercial and Industrial Applications.

. ASTM C578 - Standard Specification for Rigid, Cellular Polystyrene Thermal Insulation.

ASTM C585 - Standard Practice for inner and Outer Diameters of Rigid Thermal Insulation
for Nominal Sizes of Pipe and Tubing (NPS System).

ASTM C591 - Standard Specification for Unfaced Preformed Rigid Cellular
Polyisocyanurate Thermal Insulation.

ASTM C612 - Standard Specification for Mineral Fiber Block and Board Thermal Insulation.
ASTM C795 - Standard Specification for Thermal Insulation for Use in Contact with
Austenitic Stainless Steel.

ASTM C921 - Standard Practice for Determining the Propertles of Jacketing Matenals for
Thermal Insulation.

ASTM C1071 - Standard Specification for Thermal and Acoustical Insulation (Glass Fiber,
Duct Lining Material).

ASTM C1136 - Standard Specification for Flexible, Low Permeance Vapor Retarders for
Thermal insulation.

ASTM C1290 - Standard Specification for Flexible Fibrous Glass Blanket Insulation Used
to Externally Insulate HVAC Ducts.

ASTM D1785 - Standard Specification for Poly (Viny! Chloride) (PVC) Plastic Pipe,
Schedules 40, 80, and 120.

ASTM D4637 - Standard Specification for EPDM Sheet Used in Single-Ply Roof
Membrane.
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22. ASTM E96/E96M - Standard Test Methods for Water Vapor Transmission of Materials.
23. ASTM E162 - Standard Test Method for Surface Flammability of Materials Using a Radiant
Heat Energy Source.

B. Sheet Metal and Air Conditioning Contractors”:

1. SMACNA - HVAC Duct Construction Standard - Metal and Flexible.
C. Underwriters Laboratories Inc.: _

1. UL 1978 - Standard for Safety for Grease Ducts.

1.03 SUBMITTALS

A.  Product Data: Submit product description, thermal characteristics and list of materials and
thickness for each service, and location.

B. Manufacturers Installation Instructions: Submit manufacturers pubhshed Ilterature indicating
‘ proper installation procedures.

C.  Manufacturer's Certificate: Certify products meet or exceed specified requirements.

1.04 QUALITY ASSURANCE

A.. Test pipe insulation for maximum flame spread index of 25 and maximum smoke developed
index of not exceeding 50 in accordance with ASTM E84.

B. Pipe insulation manufactured in accordance with ASTM C585 for inner and outer diameters.

C. Factory fabricated fitting covers manufactured in accordance with ASTM C450.

D. Duct insulation, Coverings, and Linings: Maximum 25/50 flame spread/smoke developed index,
when tested in accordance with ASTM E84, using specimen procedures and mounting
procedures of ASTM E 2231.

1.05 QUALIFICATIONS

A.  Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years experience.

B. " Applicator: Company specializing in performing Work of this section with minimum three years
experience approved by manufacturer.

1.06 DELIVERY, STORAGE, AND HANDLING

A.  Accept materials on site in original factory packaging, labeled with manufacturer's identification,
including product density and thickness.

B. Protect insulation from weather and construction traffic, dirt, water, chemical, and damage, by
storing in original wrapping.

RCIT Press Enterprise Tenant improvement
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1.07 ENVIRONMENTAL REQUIREMENTS

A. - Install.insulation only when ambient temperature and humidity conditions are.within range
recommended by manufacturer.

B. Maintain temperature before, during, and after installation for minimum period of 24 hours.
1.08 FIELD MEASUREMENfS

A. Verify ﬁ‘eld measurements prior to fabrication.
1.09 WARRANTY

- A. Furnish five year manufacturer warranty for man rhade fiber.

PART 2 PRODUCTS
2.01 MANUFACTURER .

A Maanacturers.for Glass Fiber and Mineral Fiber Insulation Products:
CertainTeed.
Knauf.

Johns Manville.
Owens-Corning.

PO~

2.02 PIPE INSULATION
A. TYPE P-1: ASTM C547, molded glass fiber pipe insulation.

1. Thermal Conductivity: 0.23 at 75 degrees F.-

2. Operating Temperature Range: 0 to 850 degrees F.

3. Vapor Barrier Jacket: ASTM C1136, Type |, factory applied reinforced foil kraﬁ with self-
sealing adhesive joints.

4. Jacket Temperature Limit: minus 20 to 150 degrees F.

2.03 PIPE INSULATION JACKETS
A.  Vapor Retarder Jacket:

1. White Kraft paper with glass fiber yarn, bonded to aluminized film.
2.  Water Vapor Permeance: ASTM E96/E96M; 0.02 perms.

B. PVC Plastic Pipe Jacket:

1. Product Description: One piece molded type fitting covers and sheet material, off-white
color.

2. Thickness: 10 mil. ,
3. Connections: Brush on welding adhesive.

'~ 2.04 PIPE INSULATION ACCE_SSORIES

A.  Vapor Retarder Lap Adhesive: Compatible with insulation.
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HVAC INSULATION 230700-3
DLR Group Job No. 75-13619-00 ‘ :



H..

L

November 2013 ‘ .

Piping 1-1/2 inches diameter and smaller: Galvanized steel insulation protection shield. MSS
SP-69, Type 40. Length: Based on pipe size and insulation thickness. _

Covering Adhesive Mastic: Compatible with insulation.

Piping 2 inches diameter and larger: Wood insulation saddle, hard maple. Inserts length: not
less than 6 inches long, matching thickness and contour of adjoining insulation.

Closed Cell Elastomeric Insulation Pipe Hanger: Polyurethane insert with aluminum single piece
construction with self-adhesive closure. Thickness to match pipe insulation. ‘

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.
Mineral Fiber Hydraulic-Setting Thermal Insulating and Finishing Cement: ASTM C449/C449M.
Insulating Cement: ASTM C195; hydraulic setting on mineral wool.

Adhesives: Compatible with insulation.

2.05 DUCTWORK INSULATION

A

honN=

TYPE D-1: ASTM €1290, Type lll, flexible glass fiber, commercial grade with factory applied
reinforced aluminum foil jacket meeting ASTM C1136, Type II.

1. - Thermal Conductivity: 0.30 at 75 degrees F.
2. Maximum Operating Temperature: 250 degrees F.
3. Density: 0.75 pound per cubic foot.

TYPE D-5: ASTM C1071, Type I, rigid, glass fiber duct liner with coated air side.

Thermal Conductivity: 0.23 at 75 degrees F.
Density: 3.0 pound per cubic foot. .

Maximum Operating Temperature: 250 degrees F.
Maximum Air Velocity: 4,000 feet per minute.

2.06 DUCTWORK INSULATION ACCESSORIES

A.

RCIT Press Enterprise Tenant Improvement

Vapor Retarder Tape:

1. Kraft paper reinforced with glass fiber yarn and bonded to aluminized film, with pressure
sensitive rubber based adhesive. )

Vapor Retarder Lap Adhesive: Compatible with insulation.

Adhesive: Waterproof, ASTM E162 fire-retardant tybe.

Liner Fasteners: Galvanized steel, self-adhesive pad with integral head.

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch centers.

Lagging Adhesive: Fire retardant type with maximum 25/450 flame spread/smoke developed
index when tested in accordance with ASTM E84.

Impale Anchors: Galvanized steel, 12 gage self-adhesive pad.

HVAC INSULATION 230700-4
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H. Adhesives: Compatible with insulation.

PART 3 EXECUTION

3.01 EXAMINATION

Membrane Adhesives: As recommended by membrane manufacturer.

A.  Verify piping and ductwork has been tested before applying insulation materials.

B. Verify surfaces are cléan and dry, with foreign material removed.

3.02

A

INSTALLATION - PIPING SYSTEMS

Piping ExpOséd to View in Finished Spaces: Locate insulation and cover seams in least visible
locations. '

Continue insulation through penetrations of building assemblies or portions of assemblies
having fire resistance rating of one Hour or less. Provide intumescent firestopping when
continuing insulation through assembly. Finish at supports, protrusions, and interruptions.

Hot Piping Systems greater than 140 degrees F:
1.

2.
3.

November 2013 . .,
|
|
|
|

Furnish factory-applied or field-applied standard jackets. Secure with outward clinch
expanding staples or pressure sensitive adhesive system on standard factory-applied
jacket and butt strips or both.

Insulate fittings, joints, and valves with insulation of like material and thickness as adjoining
pipe. Finish with glass cloth and adhesive or PVC fitting covers.

insulate flanges and unions at equipment.

Inserts and Shields:

1.

2.

Piping 1-1/2 inches Diameter and Smaller: Install galvanized steel shield between pipe

hanger and insulation. . '

Piping 2 inches Diameter and Larger: Install insert between support shield-and piping and

under finish jacket. )

a. Insert Configuration: Minimum 6 inches long, of thickness and contour matching
adjoining insulation; may be factory fabricated. _

b. Insert Material: Compression resistant insufating material suitable for planned
temperature range and service.

Piping Supported by Roller Type Pipe Hangers: Install steel shield between roller and
inserts. .

Insulation Terminating Points:

t.
2.

3.

Coil Branch Piping 1 inch and Smaller: Terminate hot water piping at union upstream of the
coil control valve.

Chilled Water Coil Branch Piping: Insulate chilled water piping and associated components
up to coil connection.

Condensate Piping: Insulate entire piping system and components to prevent
condensation.

High Temperature Pipe Insulation:

RCIT Press Enterprise Tenant Improvement

HVAC INSULATION 230700-5
DLR Group Job No. 75-13619-00



November 2013

Install in multiple layers to meet thickness scheduled.

Attach-each layer with bands. Secure first layer thh bands before installing next layer.
Stagger joints between layers.

Finish with canvas jacket sized for finish-painting.

N

Pipe Exposed in Mechanical Equipment Rooms or Finished Spaces Finish with PVC jacket and
fitting.

INSTALLATION - DUCTWORK SYSTEMS

Duct dimensions indicated on Drawings are finished inside dimensions.
Insulated ductwork conveying air below ambient temperature:

Provide insulation with vapor retarder jackets.

Finish with tape and vapor retarder jacket.

Continue insulation through walls, sleeves, hangers, and other duct penetrations.
Insulate entire system including ﬁttlngs Jomts ﬂanges fire dampers, flexible connections,
and expansion joints.

PN~

Insulated ductwork conveying air above ambient temperature:

1. Provide with or without standard vapor retarder jacket.
2. Insulate fittings and joints. Where service access is required, bevel and seal ends of
insulation.

Ductwork Exposed in Mechanical Equipment Rooms or Finished Spaces: Finish with canvas
- jacket sized for finish painting.

External Glass Fiber Duct Insulation:

1. Secure insulation with vapor retarder with wires and seal jacket joints W|th vapor retarder
adhesive or tape to match jacket.

Secure insulation without vapor retarder with staples, tape, or wires.

Install without sag on underside of ductwork. Use adhesive or mechanical fasteners where
necessary to prevent sagging. Lift ductwork off trapeze hangers and insert spacers.

Seal vapor retarder penetrations by mechanical fasteners with vapor retarder adhesive.
Stop and point insulation around access doors and damper operators to allow operation
without disturbing wrapping.

@

ok~

Duct Liner:

1. Adhere insulation with adhesive for 100 percent coverage.

2. Secure insulation with mechanlcal finer fasteners. Comply with SMACNA Standards for
spacing.

Seal and smooth Jomts. Seal and coat transverse joints.

Seal liner surface penetrations with adhesive.

Cut insulation for tight overlapped corner joints. Support top pieces of liner at edges with
side pieces.

ok

3.04 SCHEDULES

A. Cooling Services Piping Insulation Schedule:
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INSULATION INSULATION
PIPING SYSTEM TYPE PIPE SIZE THICKNESS
' inches
Chilled Water Supply and P-1 1-1/4 inches and smaller 0.5
Return 40 to 60 degrees F 1-1/2 inches inch and larger | 1.0
Condensate Piping from P-5 All sizes 0.5
Cooling Coils ‘
Refrigerant Suction P-5 All sizes 0.5
Refrigerant Hot Gas | P-5 All sizes 0.5
~ B. Heating Services Piping Insulation Schedule:
INSULATION
PIPING SYSTEM INSULATION | PIPE SIZE THICKNESS
TYPE inches
Heating Water Supply and P-1 1-1/4 inches and smaller 0.5
Return 105 to 140 degrees F 1-1/2 inches and larger
_ 1.0
Heating Water Supply and P-1 3 inches and smaller 1.0
Return 141 to 200 degrees F 4 inches and larger 15
Ductwork Ihsulation Schedule:
' INSULATION | INSULATION
DUCTWORK SYSTEM TYPE THICKNESS
inches
Supply Ducts (internally insulated). D-5 1.5
Return Ducts (internally insulated) D-5 1.0
Supply Ducts (externally insulated). Insulate per Title 24 . | D-1 1.5
docs v
D-5 1.0 1.0
Rectangular Supply Ducts Downstream of Variable Air D-1 1.5
Volume Boxes (externally insulated)
RCIT Press Enterprise Tenant Improvement
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Round Supply Ducts Downstream of Vanable Air Volume D-1 1.5
Boxes (externally insulated)
Transfer Air Ducts (internally insulated) D-5 1.0
END OF SECTION
RCIT Press Enterprise Tenant Improvement
HVAC INSULATION
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SECTION 23 09 00

INSTRUMENTATION AND CONTROL FOR HVAC

PART 1 GENERAL
1.01 SUMMARY
A.  Section Includes:

Control panel enclosures.

Thermostats. ’

Control air dampers.

Electric damper actuators.

Control valves.

Electric valve actuators.

Direct digital control system components.
Duct-mounted smoke detector.

ONOOAWN =

B. Related Sections:

1. Section 23 21 16 - Hydronic Piping Specialties: Product requirements for thermometer
sockets and gage taps for placement by this section. Installation requirements for piping
products furnished in this section. 4

2. Section 23 33 00 - Air Duct Accessories: Product requirements for duct mounted
thermometers. Installation requirements for dampers and other duct mounted products
furnished in this section.

3. Section 26 05 03 - Equipment Wiring Connections: Execution requirements for electric
connections specified by this section.

1.02 REFERENCES
| A.  Air Movement and Control Association International, Inc.:
1. AMCA 500 - Test Methods for Louvers, Dambers, and Shutters.
B. Amerjcan Society of Heating, Refrigerating and Air-‘Conditioning Engineers:
1. ASHRAE 62 - Ventilation for Acceptable Indoor Air Quality.
C. American Society of Mechanical Engineers:

1. ASME B16.18 - Cast Copper Alloy Solder Joint Pressure Fittings.
2. ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure. Fittings.

D. ASTM International:

1. ASTM A126 - Standard Specification for Gray Iron Castings for Valves, Flanges, and Pipe
Fittings. '

ASTM A536 - Standard Specification for Ductile Iron Castings.

ASTM B32 - Standard Specification for Solder Metal.

ASTM B88 - Standard Specification for Seamless Copper Water Tube.

ASTM B280 - Standard Specification for Seamless Copper Tube for Air Conditioning and

Refrigeration Field Service. '

apwnN
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6. ASTM D2737 - Standard Specification for Polyethylene (PE) Plastic Tubing.
E. American Welding Society: '

1. - AWS A5.8 - Specification for Filler Metals for Brazing and Braze Weldi‘ng.
F. National Electrical Manufacturers Association:

1. -NEMA DC 3 - Residential Controls - Electrical Wall Mounted Room Thermostats.
2. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

G. National Fire Protection Association:

~1.  NFPA 72 - National Fire Alarm Code.
2. NFPA 90A - Standard for the Installation of Air Conditioning and Ventilating Systems.

H. Underwriters Laboratories, Inc.:
1. UL 1820 - Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics.
1.03 SUBMITTALS

A. Shop Drawings: Indicate operating data, system drawings, wiring diagrams, and written detailed
operational description of sequences.

'B. Product Data: Submit description and engineering data for each control system component.
Include sizing as required. '

C. Manufacturer's Installation Instructions: Submit installation requiréments for each control
component.

D. Manufacturer's Certificate: Certify products meet or exceed specified requirements.
1.04 CLOSEOQOUT SUBMITTALS

A. Project Record Documents: Record actual locations of control components, including panels,
thermostats, and sensors.

B. Operation and Maintenance Data: Submit inspection period, cleaning methods, recommended
cleaning materials, and calibration tolerances.

1.05 QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this section with
minimum three years documented experience, and with service facilities within 100 miles of

Project.

B. Installer: Company specializing in performing Work of this section with minimum three years
documented experience approved by manufacturer.

1.06 PRE-INSTALLATION MEETINGS : i

A. Convene minimum one week prior to commencing work of this section.
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1.07 DELIVERY, STORAGE, AND HANDLING
A.  Accept controls on site in originat factory packaging Inspect for damage.

1.08. COORDINATION

| A.  Coordinate installatioﬁ of control components in piping systems with work of Section 23 21‘ 16.
B. Coordinate installation of control components in duct systems with work of Section 23 33 00.

109 WARRANTY | |
A. Furnish two year manufacturer warranty for HVAC instrumentation.

1.10 MAINTENANCE SERVICE

A.  Fumish service and maintenance of control system for one year from Date of Substantial
Completion. _ . o :

B. Include systematic examination, adjustment, and lubrication of unit, and controls checkout and
adjustments. Repair or replace parts in accordance with manufacturer's operating and
maintenance data. Use parts produced by manufacturer of original equipment.

C. Perform work without removing units from service during building normal occupied hours.

D. » Maintain an adequate stock of parts near Place of the Work, for replacement or emergency
purposes. Ensure personnel availability to ensure fulfillment of this maintenance service without
unreasonable loss of time.

E. Perform maintenance work using competent and qualified personnel under supervision of
manufacturer or original installer.

F. Do not assign or transfer maintenance service to agent or subcontractor without prior written
consent of Owner.

PART 2 PRODUCTS
2.01 CONTROL PANEL ENCLOSURES
A.  Furnish for each system under automatic control with relays and controls mour;ted in cabinet
and temperature indicators, pressure gages, pilot lights, push buttons and switches fiush on
cabinet panel face.
B. Construction: NEMA 250, Type 1 steel enclosure.
C. Covers: Continuous hinge, held closed by ﬂush(latch operable by key.
D. Enclosure Finish: Manﬁfacturer's standard enamel.
2.02 ELECTRIC DAMPER ACTUATORS

A.  Manufacturers:

1. Belimo, LF 24 MFT.
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Siemens.
Honeywell.

Operation: Spring-return.

- Enclosure Rating: NEMA 250 Type 1.

Mounting: Direct mount.

Stroke: 90 seconds end to end full stroke, 15 seconds return to normal for spﬁng return.

Protection: Electronic stall protection.

Control Input: 0-10 VDC or 0-20 mA DC.

Power: Nominal 24 voit AC.

Torque: Size for minimum 150 percent of required duty.

Duty cycle: rated for 65,000 cycles.

Accessories:

NOO AN

Cover mounted transformer.

Auxiliary potentiometer.

Damper linkage.

Direct drive feedback potentiometer.

Output position feedback.

Field selectable rotational, spring return dnrectlon field adjustable zero and span.
End switch.

2.03 CONTROL VALVES

A

Manufacturers:

1.
2.
3.

Belimo, PIC CV P2 Series.
Delta/Bray.
Honeywell.

Globe Pattern:

1. 2inches and Smaller: Bronze body, bronze trim, rising stem, renewable composition disc,
screwed ends.

2. 2-1/2 inches and Larger: lron body, bronze trlm rising stem, plug-type disc, flanged ends,
renewable seat and disc.

3. Hydronic Systems:

a. Rate for service pressure of 125 psig at 250 degrees F.

b. Replaceable plugs and seats of brass.

¢. Sizing: Size for 3 psig maximum pressure drop at design flow rate.

d. Furnish two-way valves with equal percentage characteristics. Furnish three way
valves with linear characteristics. Size two way valve actuators to close valves against
pump shut off head.

Ball Valves:
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1. Threaded ends for 2-way valves 3-inches and smaller. Threaded ends for 3-way valves 2
inches and smaller.

2. Forged brass body, chrome plated brass ball and blowout proof stem and EPDM O-rings
with minimum 600 psig rating.

. Fluid Temperature Range: minus 20 to 250 degrees F. .
Sizing: 4 psig maximum pressure drop at design flow rate. -
Flow Characteristics: Furnish 2-way valves with-equal percentage characteristics. Furnish
3-way valves with equal percentage characteristic through control port and linear
characteristic through bypass port.

6. Size 2-way valve actuators to close valves against pump shut off head.

oo

Butterfly Valves:

-

Service Pressure Rating: 125 psig at 250 degrees F.
2. Construction: ASTM A126 cast-iron or ASTM A536 ductile-iron body and bonnet, extended
neck, stainless-steel stem, field-replaceable EPDM or Buna N sleeve and stem seals.
.Body Style: Wafer, or Lug.

Disc: Bronze. - _ .

-Resilient replaceable seat for service to 180 degrees F.

a. Size for 1 psig maximum pressure drop at design flow rate. -

Terminal Unit Control Valves:

1. Brass body, Class 250, nickel plated brass ball, with optimizer insert for modulating
applications, blow out resistant stem, threaded ends.

Two or three way as indicated in schedule or on Drawings.

Integrai actuator.

Spring return required for unit ventilator heating valves and other terminal equipment with -
‘outside air, '

Furnish non-spring return valves with manual override capability built into actuator.
Minimum Fluid Temperature: 20 degrees F.

Maximum Operating Conditions: 250 degrees F.

NGO

head. .
Flow Characteristics: Furnish two-way and three-way valves with equal percentage
characteristics.

2.04 ELECTRIC VALVE ACTUATORS

A

Manufacturers:

1. Belimo, Model LF24 MFT.
2. Siemens.
3. Honeywell.

Fully factory assembled. Size to operate with sufficient reserve ‘power to provide smooth
modulating action or two-position action under every condition.

Motor: Permanent split-capacitor or shaded-pole type. Gear trains completely oil immersed and
sealed. Furnish 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.

RCIT Press Enterprise Tenant Improvement
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D. Actuator: Direct-coupled type non-hydraulic designed for minimum 100,000 full-stroke cycles at
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rated torque. Furnish actuator with rating of not less than twice thrust needed for actual
operation of valve.

1.
2.
3.

6.

7.
8.

E. Size for torque required for valve close-off at maximum pump differential pressure, regardless of

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

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

Fail-Safe Operation: Mechanical, spring-return mechanism. Furnish external, manual gear
release on non-spring-return actuators.

Furnish spring-return actuators with manual override. Complete manual override to take no

more than 10 turns.

Power Requirements:

a. Two-Position Spring Return: 24 volt AC or DC, maximum 10 VA.
b. Modulating: 24 volt AC, maximum 15 VA,

Proportional Signal: 2 to 10 volt dc or 4 to 20 mA and 2 to 10 volt dc position feedback
signal.
Temperature Rating: minus 22 to 140 degrees F.

Run Time: 200 seconds open, 40 seconds closed.

water loop system pressures.

2.05 DIRECT DIGITAL CONTROL SYSTEM COMPONENTS

A. Temperature Sensors:.

1.
2.

7.

Type: Resistance temperature detector (RTD) or thermistor.

Accuracy:

a. Plus or minus 1 degree F for standard applications. Where high accuracy is required,
furnish accuracy of plus or minus 0.2 degrees F.

b. - Sensing Accuracy: Plus or minus 0.5 degree F.

c. Display Accuracy and Resolution: Minimum of pius or minus 1 degree F.

Built-in communications port.

Space Sensors: Digital with LCD display; day-night override button, and set point slide

adjustment override options. Set point slide adjustment capable of being software limited

by automation system to limit amount of room adjustment.

Outside Air Sensors: Watertight inlet fitting, furnish with shield from direct sunlight.

Duct Temperature Sensors:

a. Rigid or averaging type as indicated in sequence of operations. Averaglng sensor
minimum length: 5 feet in fength. :

b. Duct Cross Sections Greater Than 10 square feet: Furnish serpentine averagmg
element to sense stratified air temperatures.

Piplng Temperature Sensors: Furnish with separable brass well.

B. Humidity Sensors:

1.
2.
3.

Type: Capacitance or bulk polymer resistance.

Drift: Not to exceed 3 percent of full scale per year.

Room Sensors:

a. Sensing Range: 20 to 80 percent.

b. Accuracy of plus or minus 5 percent relative humldlty

C. Differential Pressure Switches:
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~ 1. Furnish as specified in sequences of operatlon for status purposes in air and water
applications. .

Fully adjustable differential pressure settmgs.

UL Listed, SPDT snap-acting, pilot duty rated (125 VA minimum).

NEMA 250 Type1 enclosure. :

Scale range and differential suitable for intended application.

il

D. Stétic Pressure Sensor:

1. Non-directional sensor with suitable range for expected input, and temperature
compensated.

2. Accuracy: plus or minus 1 percent of full scale with repeatability of 0.5 percent

3. Output: 4 to 20 mA, 0-5vDC, 0-10 vDC.

4. Building Static Pressure Range: minus 0.1 to 0.1 inches water column, minus 0.25 to 0.25
inches water column, minus 0.5 to 0.5 inches water column minus-1.0 to 1.0 inches water
column, jumper selectable.

5. Duct Static Pressure Range: 0 to 1 inches water column, 0 to 2.5 inches water column, 0 to
5 inches water column, 0 to 10 inches water column, jumper adjustable.

E. Static Pressure Sensors:

1. Differential pressure type.

2. Sensor range closely matched to system static pressure, minus 0.5 to 0.5 inches water
column, minus 1 to 1 inches water column or 0 to 2.5 inches water column.

3. Accuracy: Plus or minus 5 percent of sensing range.

F. Carbon Dioxide Sensors:

. 1. Sensors designed for indoor carbon dioxide levels in accordance with ASHRAE Standard
62.
2. 4to 20 ma. linear output over range of 0 to 2000 ppm of carbon dioxide for interface to
DDC control system.
3. For duct mounted sensors furnish airtight enclosure complete with sampling tube,

G. Air Flow Switches:

Paddle or differential pressure type, as indicated in sequences of operation.
UL Listed, SPDT snap-acting with pilot duty rating (125 VA minimum).
Appropriate scale range and differential adjustment.

Adjustable sensitivity.

NEMA 250 Type 1 enclosure.

LN

H. Water Flow Swﬂches

Paddle type with stainless steel or bronze paddle.

UL Listed, SPDT snap-acting with pilot duty rating (125 VA minimum).
Appropriate scale range and differential adjustment.

Adjustable sensitivity.

NEMA 250 Type 1 enclosure.

Furnish vapor proof type for chilled water applications.

L S e

I.  Carbon Monoxide Detectors: Single or multi-channel, dual-levei detectors, using solid-state
sensors with 3 year minimum life, maximum 15 minute sensor replacement, suitable over a
temperature range of 23 to 130 degrees F, calibrated for 50 and 100 ppm, with maximum 120
second response time to 100 ppm carbon monoxide.
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J.  Carbon Dioxide Sensor and Transmitter: Single detectors, using solid-state infrared sensors,
suitable over a temperature range of 23 to 130 degrees F, calibrated for 0 to 2 percent, with
continuous or averaged reading, 4 to 20 mA output, and wall mounted.

K. Oxygen Sensor and Transmitter: Single detectors, using solid-state zircon cell sensing, suitable
over temperature range of minus 32 to 1100 degrees F, calibrated for 0 fo 5 percent, with
continuous or averaged reading, 4 to 20 mA output, wall mounted.

L. Refrigerant Detectors: Dual-level detectors, using solid-state sensors, with alarm preset for 300
ppm, alarm indicator light, alarm sitence light and button, alarm test light and button, and trouble
light. Provide auxiliary relay preset for 150 ppm.

M. Occupancy Sensor: Passive infrared, with time delay, daylight sensor lockout, sensitivity
control, and 180 degree field of view with vertical sensing adjustment, for flush mounting.

2.06 DUCT-MOUNTED SMOKE DETECTOR
A.  Manufacturers:
1. Coordinate with fire alarm systems.
B. Product Description: NFPA 72, photoelectric type with the following features:
~ Auxiliary SPDT relay contact.
Key-operated normal-reset-test switch.
Duct sampling tubes extending width of duct.

Visual indication of detector actuation.
Duct-mounted housing.

aoroOPp=

C. Furnish four-wire detector with separate power supply and signal circuits.

PART 3 EXECUTION
3.01 EXAMINATION

A. Verify pneumatic tubing is clear of water, oil or other contaminants and compressed air supply
has filter and dryer operating before installing control devices or actuators.

B. Verify air handling units and ductwork installation is complete and air filters are in place before
installing sensors in air streams.

C. \Verify location of thermostats and humidistats and other exposed control sensors with Drawings
before installation.

D. Verify building systems to be controlied are ready to operate.

3.02 INSTALLATION

A.  Solder copper tubing joints except at instruments or equipment. Install compression fittings at
instruments or equipment.

B. Install sleeves through concrete surfaces in minimum one inch sleeves, extended 6 inches
above floors and one inch below bottom surface of slabs.
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C. Install thermostats, humidistats, space temperature sensors, and other exposed control sensors
after IQcations are coordinated with other Work.

D. Install thermostats, humidistats, space temperature sensors, and other exposed control sensors
as noted on drawings.

E. Provide séparable sockets for liquids and flanges for air bulb elements. Refer to Section
232116. -

F. Install guards on thermostats in public areas, entrances.

G. [Install control panels adjacent to associated equipment on vibration free walls or freestanding
supports. Use one cabinet for each system. Install engraved plastic nameplates for instruments
and controls inside cabinet and engraved plastic nameplates on cabinet face. Label with
appropriate equipment or system designation.

H. Install thand/off/auto" selector switches to override automatic interlock controls when switch is
in "hand" position. , :

I Install conduit and electrical wiring in accordance with Section 26 05 03.
3.03 FIELD QUALITY CONTROL

A. After completion of installation, test and adjListcontroI equipment. Submit data showing set
points and final adjustments of controls.

B. Test pneumatic systems to system pressure maximum of 30 psig. Check calibration of
. instruments. Recalibrate instruments out of calibration. Replace defective instruments.

3.04 DEMONSTRATION AND TRAINING

A. Demonstrate complete operation of systems, including sequence of operation prior to Date of
Substantial Completion.

B. Demonstrate complete and operating system to Owner.

END OF SECTION
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SECTION 23 09 23
DIRECT-DIGITAL CONTROL SYSTEM FOR HVAC
PART1 GENERAL
1.01 PRODUCTS FURNISHED BUT NOT INSTALLED UNDER'THIS SECTION
A. Section 23 09 00 — Instrumentation anq Controls for HVAC:

1. Airflow stations
2. Flowmeters
3. Press and temp sensor wells & sockets.

' B. Section 23 21 16 - Hydronic Piping Specialties
1. Control valves.
1.02 PRODUCTS INSTALLED BUT NOT FURNISHED UNDER THIS SECTION
A. Section 23 09 00 - Instrumentation and Controls for HVAC

1. Duct static pressure sensors.
- 2. . H20 Pressure Differential/Flow Switches.

1.03 PRODUCTS NOT FURNISHED OR INSTALLED UNDER BUT INTEGRATED WITH THE WORK
OF THIS SECTICN

A. Section — General:

1. Coordination Meeting: The Installer furnishing the DDC network shall meet with the
Installer(s) furnishing each of the following products to coordinate details of the interface
between these products and the DDC network. The Owner or his designated
representative shall be present at this meeting. Each installer shall provide the Owner and
all other Installers with details of the proposed interface including PICS for BACnet
equipment, hardware and software identifiers for the interface points, network identifiers,
wiring requirements, communication speeds, and required network accessories. The
purpose of this meeting shall be to insure there are no unresolved issues regarding the
integration of these products into the DDC network. Submittals for these products shall not
be approved prior to the completion of this meeting.

B. 26 05 19 Low Voltage Electrical Power Conductors and Cables:

1. Variable frequency drives: The variable frequency drive (VFD) vendor shall furnish VFDs
with an interface to the control and monitoring points specified in Section 23 09 93. These
specified points.shall be the minimum acceptable interface to the VFD. The connection to
these points shall be by one of the following methods: (a) Hardwired connection such as
relay, 0-10VDC, or 4-20mA. (b) BACnet/IP network connection. (c) BACnet over ARCNET
network connection. (d) BACnet MS/TP network connection.

C. Section 23 36 00 - Air Terminal Units:

1. VAV boxes: VAV Terminal Units shall be furnished configured to accept control inputs from
an external building automation system controller as specified in Section 23 09 93. Factory
mounted safeties and other controls shall not interfere with this controller.
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A.  The General Conditions of the Contract, Supplementary Conditions, and General Requirements
are part of this specification and shall be used in conjunction with this section as part of the

contract documents.

B. The following sections constitute related work:

1. Section 23 21 13 — Hydronic Piping-
2. Section 23 2116 — Hydronic Specialties

1.05 DESCRIPTION

A. General: The controf system shall consist of a hlgh-speed peer-to-peer network of DDC

controllers, a control system server, and a web-based operator interface.

B. System software shall be based on a server/thin chent architecture, desngned around the open
standards of web technodlogy. The control system server shall be accessed using a Web
"browser over the control system network, the owners local area network and (at the owner's

discretion) over the Internet.

The intent of the thin-client architecture is to provide operators complete access to the control
system via a Web browser. No special software other than a web browser shall be required to
access graphics, point displays, and trends, configure trends, configure points and controllers,
or to download programming into the controllers.

C. System shall use the BACnet protocol for communication to the operator workstation or web
server and for communication between control modules. I/O points, schedules, setpoints, trends
and alarms specified in 2309 93 - “Sequence of Operations for HVAC Controls” shall be

BACnet objects.

1.06 APPROVED CONTROL SYSTEM MANUFACTURERS

A. The following are approVed control system suppliers, manufacturers, and product lines. System

to match building standards:

Suppiier

Manufacturer

Product Line

As prequalified by Owner only

Automated Logic Corporation

The above list does not indicate order of preference. Inclusion on this list does not
guarantee acceptance of products or mstallatlon Control systems shall comply with the
terms of this specification.

1. The Contractor shall use onIy operator workstation software, controller software, custom
application programming language, and controilers from the corresponding manufacturer
and product line unless Owner approves use of multiple manufacturers.

2. Other products specified herein (such as sensors, valves, dampers, and actuators) need
not be manufactured by the above manufacturers.

3. Contractor to coordinate, program and integrate with eixistng automated logic system.

1.07 QUALITY ASSURANCE

A. Installer and Manufacturer Qualifications:
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1. Installer shall have an established working relationship with Controf System Manufacturer.

2. Installer shall have successfully completed Control System Manufacturer's control system
training. Upon request, Installer shall present record of completed training including course
outlines.

1.08 CODES AND STANDARDS

A.  Work, materials, and equipment shalt comply with the most restrictive of local, state, and federal
' authorities' codes and ordinances or these plans and specifications. As a minimum, the
installation shall comply with the current editions in effect 30 days prior to the receipt of bids of
the following codes:

1. National Electric Code (NEC)

2. International Building Code (IBC)
a. Section 719 Ducts and Air Transfer Openings
b. Section 907 Fire Alarm and Detection Systems
c. Section 909 Smoke Control Systems
d. Chapter 28 Mechanical

3. International Mechanical Code (IMC)
4. ANSI/ASHRAE Standard 135, BACnet - A Data Communication Protocol for Building
Automation and Control Systems

- 1.09 SYSTEM PERFORMANCE
A. Performance Standards. System shall conform to the following minimum standards over

network connections. Systems shall be tested using manufacturer's recommended hardware
and software for operator workstation (server and browser for web-based systems).

1. Graphic Display. A graphic with 20 dynamic points shall display with current data within 10
sec.

2. Graphic Refresh. A graphic with 20 dynamic points shall update with current data within 8
sec.and shall automatically refresh every.15 sec.

3. Configuration and Tuning Screens. Screens used for configuring, calibrating, or tuning
points, PID loops, and similar control logic shall automatically refresh within 6 sec.

4. Object Command. Devices shall react to command of a binary object W|thm 2 sec. Devices
shall begin reacting to command of an analog object within 2 sec.

5. Alarm Response Time. An object that goes into alarm shall be annunciated at the
workstation within 45 sec.

6. Program Execution Frequency. Custom and standard applications shall be capable of
running as often as once every 5 sec. Select execution times consistent with the
mechanical process under control.

7. Performance. Programmable controllers shall be able to completely execute DDC PID
control loops at a frequency adjustable down to once per sec. Select execution times
consistent with the mechanical process under control.

8. Multiple Alarm Annunciation: Each workstation on the network shall receive alarms within 5
sec.of other workstations.

9. Reporting Accuracy. System shall report values with minimum end-to-end accuracy listed
in Table 1.

10. Control Stability and Accuracy. Control loops shall maintain measured variable at setpoint
within tolerances listed in Table 2.
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Table-1

Reporting

Accuracy

Measured Variable

Reported Accuracy

Space Temperature

+0.5°C (+1°F)

Ducted Air +0.5°C (£1°F)
Outside Air 1+1.0°C (£2°F)

" Dew Point +1.5°C (£3°F)
Water Temperature +0.5°C (£1°F)
Delta-T +0.15° (+0.25°F)
Relative Humidity 5% RH
Water Flow +2% of full scale

Airflow (terminal)

+10% of full scale (see Note 1)

Airflow (measuring stations)

+5% of full scale

Airflow (pressurized spaces)

+3% of full scale .

Air Pressure (ducts)

T 25 Pa (£0.1in. w.g)

Air Pressure (space)

13 Pa (+0.01in. w.g.)

Water Pressure

2% of full scale (see Note 2)

Electrical +1% of reading (see Note 3) .
Carbon Monoxide (CO) +5% of reading =~
‘Carbon Dioxide (CO2) +50 ppm

Note 1: Accuracy applies to 10%—100% of scale

Note 2: For both absolute and differential pressure

Note 3: Not including utility-supplied meters

Table 2
Control Stability and Accuracy

Contrblled Variable Control Accuracy

Range ofMedium

Air Pressure 150 Pa (0.2 in. w.g

+3 Pa(x0.01in. w.g

) 0-1.5kPa (06 in. w.g.)
) -25t0 25 Pa(-0.1to 0.1in. w.g.)

.| Airflow +10% of full scale

Space Temperature +1.0°C (+2.0°F)

Duct Temperature +1.5°C (£3°F)

Humidity 5% RH

Fluid Pressure +10 kPa (1.5 psi)

+250 Pa (+1.0in. w.g.)

MPa (1-150 psi)
0-12.5 kPa (0-50 in. w.g.)

1.10 SUBMITTALS

A. Product Data and Shop Drawings: The contractor shall provide shop drawings or other
submittals on hardware, software, and equipment to be installed or provided. No work may
begin on any segment of this project until submittals have been approved for conformity with
design intent. Provide drawings as AutoCAD 2006 (or newer) compatible files-on magnetic or

optical disk (file format: .DWG, .DXF, .VSD, or comparable)-and three 11" x. 17" prints of each

drawing. When manufacturers cutsheets apply to a product series rather than a specific
product, the data specifically applicable to the project shall be highlighted or clearly indicated by
other means. Each submitted piece of literature and drawing shalt clearly reference the
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specification and/or drawing that the submittal is to cover. General catalogs shall not be

- accepted as cutsheets to fulfill submittal requirements. Select and show submittal quantities
appropriate to scope of work. Submittal approval does not relieve Contractor of responsibility to
supply sufficient quantities to complete work. Submlttals shalt be provided within 12 weeks of
contract award. Submittals shall include:

1. DDC System Hardware;

a. A complete bill of materials to be used indicating quantity, manufacturer, model
number, and relevant technical data of equipment to be used.

b. Manufacturer's description and technical data such as performance curves, product
specifications, and installation and maintenance instructions for items listed below and
for relevant items not listed below: , »

1) Direct digital controilers (controller panels)
2) Transducers and transmitters

3) Sensors (including accuracy data)
4) Actuators

5) Valves

6) Relays and switches

7) Control panels

8) Power supplies

9) Batteries

10) Operator interface equipment

11) Wiring

c. Wiring diagrams and layouts for each control panel. Show termination numbers.

d. Schematic diagrams for all field sensors and controllers. Provide floor plans of all
sensor locations and control hardware. Riser diagrams showing control network
layout, communication protocol, and wire types.

2. Central System Hardware and Software:

a. A complete bill of material of equipment used indicating quantity, manufacturer, model
number, and relevant technical.

b. Manufacturer's description and technical data such as product specifications and
installation and maintenance instructions for items listed below and for relevant items
furnished under this contract not listed below:

1)  Central Processing Unit (CPU) or web server

2) Monitors

3) Keyboards '

4) Power supplies

5) Battery backups

6) Interface equipment between CPU or server and control panels
7) Operating System software

8) Operator interface software

9) Color graphic software

10) Third-party software

c. Schematic diagrams for all control, communication, and power wiring. Provide a
schematic drawing of the central system installation. Label alt cables and ports with
computer manufacturers’ model numbers and functions. Show interface wiring to
control system.

d.  Network riser diagrams of wiring between central control unit and control panels.

3. Controlled Systems:

a. Riser diagrams showing control network layout; communication protocol, and wire
types.
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b. A schematic diagram of each controlled system. The schematics shall have all control:
points labeled with point names shown or listed. The schematics shail graphicaily
show the location of ali control elements in the system. ;

c. Aschematic wiring diagram of each controlied system. Label control elements and
terminals. Where a control element is also shown on control system schematic, use
the same name.

d.  Aninstrumentation list (Bill of Materials) for each controlled system. List each control
system element in a table. Show element name, type of device, manufacturer, model
number, and product data sheet number.:

e. A mounting, wiring, and routing plan-view drawing. The deSIgn shall take into account
HVAC, electrical, and other systems’ design and elevation requirements. The drawing
shall show the specific location of all concrete pads and bases and any special wall
bracing for panels to accommodate this work.

~f. A complete description of the operation of the control system, lncludmg sequences of

operation. The description shall include and reference a schematic diagram of the
controlled system.

g. A point list for each control system. List /O points and software points specified in
Section 23 09 93. Indicate alarmed and trended points. .

Quantities of items submitted shall-be reviewed but are the responsibiiity of the Contractor:
Description of process, report formats; and checklists to be used in Section 23 09 23
Article 3.17 (Control System Demonstration and Acceptance).

BACnet Protocol Implementation Conformance Statement (PICS) for each submitted type
of controller and operator interface.

B. Schedules:

1.

Within one month of contract award, provide a schedule of the work indicating the
following:
Intended sequence of work items
- Start date of each work item
~ Duration of each work item
Planned delivery dates for ordered material and equipment and expected lead times
Milestones indicating possible restraints on work by other trades or situations

Ppapow

Monthly written status reports indicating work completed and revisions to expected delivery
dates. Include updated schedule of work.

C. Project Record Documents: Upon completion of installation, submit three copies of record (as-
built) documents of the documents shalf be submitted for approval prior to final completion and
shall include:

1.

ahw

Project Record Drawings. As-built versions of submittal shop drawings provided as
AutoCAD 2006 (or newer) compatible files on magnetic or optical media (file format: .DWG,
.DXF, .VSD, or comparable) and as 11" x 17" prints.

Testing and Commissioning Reports and Checklists. Completed versions of reports,
checklists, and trend logs used to meet requirements of Section.23 09 23 Article 3.17
(Control System Demonstration and Acceptance).

Operation and Maintenance (O&M) Manual.

As-built versions of submittal product data.

Names, addresses, and telephone numbers of installing contractors and service
representatives for equipment and control systems.

Operator’'s manual with procedures for operating control systems: logging on and off,
handling alarms, producing point reports, trending data; overriding computer control, and
changing setpoints and variables.
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7.- Programming manual or set of manuals with description of programming language and
syntax, of statements for algorithms and calculations used, of point database creation and
modification, of program creation and modification, and of editor use.

8. Engineering, installation, and maintenance manual or set of manuals that explains how to
design and install new points, panels, and other hardware; how to:perform preventive
maintenance and calibration; how to debug hardware problems; and how to repair or
replace hardware. ’ A

9. Documentation of programs created using custom programming language including
setpoints, tuning parameters, and object database. Electronic copies of programs shall
meet this requirement if control logic, setpoints, tuning parameters, and objects can be
viewed using furnished programming tools.

10. Graphic files, programs, and database on magnetic or optical media.

11. List of recommended spare parts with part numbers and suppliers.

12. Complete original-issue documentation, installation, and maintenance information for

- furnished.third-party hardware including computer equipment and sensors.

13. Complete original-issue copies of furnished software, including operating systems, custom
programming language, operator workstation or web server software, and graphics
software. _

14. Licenses, guarantees; and warranty documents for equipment and systerms.

15. Recommended preventive maintenance procedures for system components, including
schedule of tasks such as inspection, cleaning, and calibration; time between tasks; and
task descriptions. ’

D.  Training Materials: Provide course outline and materials for each class at least six weeks
before first class. Training shall be furnished via instructor-led sessions, computer-based
training, or web-based. training. Engineer will modify course outlines and materials if necessary
to meet Owner’s needs. Engineer wilt review and approve course outlines and materials at least
three weeks before first class.

1.11 WARRANTY
A. Warrant work as follows:

1. Warrant labor and materials for specified control system free from defects for a period of
24 months after final acceptance. Control system failures during warranty period shall be
adjusted, repaired, or replaced at no additional cost or reduction in service to Owner.

Respond during normal business hours within 24 hours of Owner’s warranty service
request.

2. Work shall have a single warranty date, even if Owner receives beneficial use due to early
system start-up. If specified work is split into muitiple contracts or a multi-phase contract,
each contract or phase shall have a separate warranty start date and period.

3. If the engineer determines that equipment and systems operate satisfactorily at the end of
final start-up, testing, and commissioning phase, the engineer will certify in writing that
control system operation has been tested and accepted in accordance with the terms of
this specification. Date of acceptance shall begin warranty period.

4. Provide updates to operator workstation or web server software, project-specific software, |
graphic software, database software, and firmware that resolve the contractor-identified |
software deficiencies at no charge during warranty period. If available, Owner can |
purchase in-warranty service agreement to receive upgrades for functional enhancements |
associated with above-mentioned items. Do not instalt updates or upgrades without |
Owner’s written authorization.

5. Exception: Contractor shall not be required to.warrant reused devices except those that
have been rebuilt or repaired. Installation labor and materials shall be warranted.

Demonstrate operable condition of reused devices at time of Engineer’s acceptance.
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1.12 OWNERSHIP OF PROPRIETARY MATERIAL

A. Project-specific software and documentation shall become Owner's property. This includes, but
is not limited to: . S . :

Graphics

Record drawings

Database .

Application programming code
‘Documentation

Gk

1.13 DEFINITIONS

Term Definition

BACnet Interoperability
Building Blocks (BIBB)

A BIBB defines a small portion of BACnet functionality that is
needed to perform a particular task. BIBBS are combined to build
the BACnet functional requirements for a device in a specification.

BACnet communication requirements as. defined by the latest -
version of ASHRAE/ANSI 135 and approved addenda.

BACneUBACnet Standard -

Control Systems Server A computer(s) that maintain(s) the systems configuration and

programming database.

Intelligent stand-alone control device. Controller is a generic
reference to building controllers, custom application controllers, and
application specific controllers.

Controller

Direct Digital Control Microprocessor-based control including Analog/Digital conversion

and program logic.

Gateway Bi-directional protocol translator connecting control systems that use

different communication protocols.

.Local Area Network Computer or control system communications network limited to local

building or campus.

Master-Slave/Token Passing

Data link protocol as defined by the BACnet standard.

Point-to-Point

Serial communication as defined in the BACnet standard.

Primary Controlling LAN

High speed, peer-to-peer controller LAN connecting BCs and
optionally AACs and ASCs. Refer to System Architecture below.

Protocol Implementation
Conformance Statement

A written document that identifies the particular options specified by
BACnet that are-implemented in a device.

Router

A device that connects two or more networks at the network layer.

Wiring

Raceway, fittings, wire, boxes and related items.

PART 2 PRODUCTS

2.01 MATERIALS

A. Use new products the manufacturer is currently manufacturing and seliing for use in new
installations. Do not use this installation as a product test site unless explicitly approved in
writing by Owner. Spare ‘parts shall be available for at least five years after completion of this

contract.
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2.02 COMMUNICATION -

A

RCIT Press Enterprise Tenant lmprovemént

Control products, communication media, connectors, repeaters, hubs, and routers shall
comprise a BACnet internetwork. Controller and operator interface communication shall
conform to ANSI/ASHRAE Standard 135, BACnet. :

Install new wiring and network devices as required to provide a complete and workable control

network.

Use existing Ethernet backbone for network segments marked "existing” on project drawings.

Each controller shail have a communication port for temporary connection to a laptop computer
or other operator interface. Connection shall support memory downloads and other
commissioning and troubleshooting operations.

Internetwork operator interface and value passing shall be transparent to internetwork
architecture.

1. An operator interface connected to a controller-shall allow the operator to interface with* =
each internetwork controller as if directly connected. Controller information such as data,
status, and control algorithms shall be viewable and editable from each internetwork
controller.

2. Inputs, outputs, and control variables used to integrate control strategies across multiple
controllers shall be readable by each controller on the internetwork. Program and test all
cross-controller links required to execute control strategies specified in Section 23 09 93.

An authorized operator shall be abie to edit cross-controller links by typing a standard
object address or by using a point-and-click interface.

Workstations, Building Control Panels, and Controllers with real-time clocks shall use the
BACnet Time Synchronization service. System shall automatically synchronize system clocks
daily from an operator-designated device via the internetwork. The system shall automatically

_.adjust for daylight saving and standard time as applicabie.

System shall be expandable to at least twice the required input and output objects with
additional controllers, associated devices, and wiring.

System shall support Web services data exchange with any other system that complies with
XML (extensible markup language) and SOAP (simple object access protocol) standards
specified by the Web Services Interoperability Organization (WS-f) Basic Profile 1.0 or higher.
Web services support shall as a minimum be provided at the workstation or web server level
and shall enable data to be read from or written to the system.

1. = System shall support Web services read data requests by retrieving requested trend data
or point values (I/O hardware points, analog value software points, or binary value software
points) from any system controller or from the trend history database. ;
2. System shall support Web services write data request to each analog and binary object
that can be edited through the system operator interface by downloading a numeric value
to the specified object. |
3. For read or write requests, the system shall require user name and password |
authentication and shall support SSL (Secure Socket Layer) or equivalent data encryption. : ‘
4. System shall support discovery through a Web services connection or shall provide a tool
available through the Operator Interface that will reveal the path/identifier needed to aliow ‘
a third party Web services device to read data from or write data to any object in the
system which supports this service.
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2.03 OPERATOR INTERFACE

A. The Operator Workstation oriserver shall conform to the BACnet Oberator Workstation (B- .
OWS) or BACnet Advanced ' Workstation (B-AWS) device profile as specified in ASHRAE/ANSI
135 BACnet Annex L.

B. Operator Interface: Web server shall reside on high-speed network with building controllers.
- Each standard browser connected to server shail be able to access all system information.

C. Communication: Web server-or workstation and controllers shall communicate using BACnet
protocol. Web. server-or workstation and control network backbone shall communicate using
ISO 8802-3 (Ethernet) Data Link/Physical layer protocol and BACnet/IP addressing as specified
in ANSIV/ASHRAE 135, BACnet Annex J.

D. Hardware: Each workstation or web server shall consist of the following:

1.

~ Computer. Industry-standard hardware shall meet or exceed DDC system manufacturer's

recommended specifications and shall' meet response times specified elsewhere in this

document. The following hardware requirements:also apply:

a. The hard disk shall have sufficient memory to store:

1) All required operator workstation software.

2) A DDC database at least twice the size of the delivered system database.

3) ~One year of trend data based on the points specified to.be trended at their
specified trend intervals.

b. Provide additional hardware (communication ports, video drivers, network interface
cards, cabling, etc.) to facilitate all eontrol functions and software requirements
specified for the DDC system:.

¢. Minimum hardware configuration shall include the following:

1) Dual or Quad Core Processor
2) 6 GBRAM
3) 500 GB hard disk providing data at 3.0 Gb/sec
4)  16x DVD-RW drive
© 5) Serial, parallel, and network communication ports and cables as required for
* proper DDC system operation

E. 'System Software:

1.

Operating System: Web server or workstation shall have an industry-standard
professional-grade operating system. Operating system shall meet or exceed the DDC
System manufacturers minimum requirements for their software. Typically acceptable
systems include Microsoft Windows7,Microsoft Vista, Microsoft Windows XP Pro, Windows
Server 2003 or 2008, Red Hat Enterprise Linux, or Ubuntu Desktop 10.04.

System Graphics: The operator interface software shall be graphically based and shall

include at least one graphic per piece of equipment or occupied zone, graphics for each

chilled water and hot water system, and graphics that summarize conditions-on each floor
of each building included in this contract. Indicate thermal comfort on floor plan summary
graphics using dynamic colors to represent zone temperature relative to zone setpoint.

a. Functionality: Graphics shall allow operatorto monitor system status, to view a
summary of the most important data for each controlled zone or piece of equipment,
to use point-and-click navigation between zones or equipment, and to edit setpoints
and other specified parameters.

b. Animation: Graphics shall be able to‘animate by displaying different image files for
changed object status.

¢.  Alarm Indication: Indicate areas or equipment in an alarm condition using color or
other visual indicator.
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d. Format: Graphics shall be saved in an industry-standard format such as BMP, JPEG,
PNG, or GIF. Web-based system graphics shall be viewable on browsers compatible
with World Wide Web Consortium browser standards. Web graphic format shall
require no plug-in (such as HTML and JavaScript) or shall only require widely
available no-cost plug-ins (such as Active-X and Adobe Flash).

3. Custom Graphics: Custom graphic files shall be created with the use'of a graphics

generation package furnished with the system. The graphics generation package shall be a

graphically based system that uses the mouse to create and modify graphics that are
saved in the same formats as are used for system graphics.

4. Graphics Library: Furnish a complete library of standard HVAC equipment graphics such
as chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. This library also
shall include standard symbols for other equipment including fans, pumps, coils, valves,
piping, dampers, and ductwork. The library shall be furnished in a file format compatible
with the graphics generation package program. :

F. System Applications: System shall provide the following functionality to authorized operators as
an integral part of the operator interface or as stand-alone software programs. If furnished as
part of the interface, the tool shall be available from each workstation or web-browser interface.
If furished as a stand-alone program, software shall be installable on standard IBM-compatible
PCs with no limit on the number of copies that can be installed under the system license.

1. Automatic System Database Configuration: Each workstation or web server shall store on
its hard disk a copy of the current system database, including controlfer firmware and
software. Stored database shall be automatically updated with each system configuration
or controller firmware or software change.

2. Manual Controller Memory Download: Operators shall be able to download memory from
the system database to each controller.

3. System Configuration: The workstation software shall provide a method of configuring the
system. This shall allow for future system changes or additions by users under proper
password protection. Operators shall be able to configure the system.

4. On-Line Help: Provide a context-sensitive, on-line help system to assist the operator in
operating and editing the system. On-line help shall be available for all applications and
shall provide the relevant data for that particular screen. Additional help information shall
be available through the use of hypertext.

5. Security: Each operator shall be required to log on to the system with user name and
password in order to view, edit, add, or delete data.

a. Operator Access: The user name and password combination shall define accessible
viewing, editing, adding, and deleting privileges for that operator. Users with system
administrator rights shall be able to create new users and edit the privileges of all
existing users. System Administrators shall also be able to vary and deny each
operator's privileges based on the geographic location, such as the ability to edit
operating parameters in Building A, to view but not edit parameters in Building B, and
to not even see equipment in Building C.

b.  Automatic Log Out: Automatically log out each operator if no keyboard or mouse
activity is detected. This auto logoff time shall be user adjustable.

c. Encrypted Security Data: Store system security data including operator passwords in
an encrypted format. System shall not display operator passwords.

6. System Diagnostics: The system shall automatically monitor the operation of all building
management panels and controllers. The failure of any device shall be annunciated to the
operator.

7. Alarm Processing: System input and status objects shall be confi gurable to alarm on
departing from and on returning to normal state. Operator shall be able to enable or disable
each alarm and to configure alarm limits, alarm limit differentials, alarm states, and alarm
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reacticns for each system object. Configure and enable atarm points as specified in
Section 23 09 93 (Sequences of Operation). Alarms shall be BACnet alarm objects and
shal!l use BACnet alarm services.

Alarm Messages: Alarm messages shall use the English language descriptor for the object
in alarm in such a way that the operator will be able.to recognize the source, location, and
nature of the alarm without relying on acronyms.

Alarm Reactions: Operator shall be able to configure (by object) what, if any actions are to
be taken during an alarm. As a minimum, the workstation or web server shall be able to
log, print;-start programs, display messages, send e-mail, send page, and audibly
annunciate.

Alarm and Event Log: Operators shall be able to view all system alarms and changes of
state from any location in the system. Events shall be listed chronologically. An operator
with the proper security level may acknowledge and delete alarms, and archive closed
alarms to the workstation or web server hard disk.

Trend Logs: The operator shall be able to configure trend.sample or change of value
(CQV).interval, start time, and stop time for each system data object and shall be able to
retrieve data for use in spreadsheets and standard database programs. Controller shall
sample and store trend data and shall be able to archive data to the hard disk. Configure

.. trends as specified in Section 23 09 93 (Sequences of Operation). Trends shall be BACnet

trend objects.
Object and Property Status and Control: Provrde a method for the operator to view, and
edit if applicable, the status of any object or property in the system. The status shafl be
available by menu, on graphics, or through custom programs.
Reports and Logs: Operator shall be able to select, to modify, to create, and to print reports
and logs. Operator shall be able to store report data in a format accessible by standard
spreadsheet and word processing programs.
Standard Reports: Furnish the following standard system reports:
a. Objects: System objects and current values filtered by object type, by status (in alarm,
- locked, normal), by equipment, by geographic location, or by combination of filter
_ criteria.
b.  Alarm Summary: Current alarms and closed alarms. System shall retain closed
alarms for an adjustable period.
. Logs: System shall log the following to-a database or text file and shall retain data for
* an adjustable period: .
1) Alarm History.
2) Trend Data. Operator shall be able to select trends to be Iogged
3) Operator Activity. At a minimum, system shall fog operator log in and log out,
control parameter changes, schedule changes, and alarm acknowledgment and
deletion. System shall date and time stamp logged activity.

Environmental index: System shall monitor ali occupied zones and compile an index that
provides a numerical indication of the environmental comfort within the zone. As a
minimum, this indication shall be based upon the deviation of the zone temperature from
the heating or cooling setpoint. If humidity is being measured within the zone then the
environmental index shall be adjusted to reflect a lower comfort level for high or low
humidity levels. Similarly, if carbon dioxide levels are being measured as an indication of
ventilation effectiveness then the environmental index shall be adjusted to indicate
degraded comfort at high carbon dioxide levels. Other adjustments may be made to the
environmental index based upon additional measurements. The system shall maintain a
trend of the environmental index for each zone in the trend log. The system shall also
compute an average comfort index for every building included in this contract and maintain

. trendlogs of these building environmental indices. Similarly, the system shall compute the

percentage of occupied time that comfortable conditions were maintained within the zones.
Through the Ul the user shall be able to add a weighting factor to adjust the contribution of
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each zone to the average index based upon the floor area of the zone, importance of the
zone, or other static criteria.

G. Workstation Appllcétlon Editors: Each PC or browser workstation shall support editing of all .
system applications. The applications shall be downloaded and executed at one or more of the
controller panels.

1. Controller: Provide a full-screen editor for each type of application that shall allow the
operator to view and change the configuration, name, control parameters, and set points -
for all controllers.

2. Scheduling: An editor for the scheduling_application shall be provided at each workstation.
Provide a method of selecting the desired schedule and schedule type. Exception
schedules and holidays shall be shown clearly on the calendar. The start and stop times
for each object shall be adjustable from this interface.

3. Custom Application Programming: Provide the tools to create, edit, debug, and download
custom programs. System shall be fully operable while custom programs are edited,
compiled, and downloaded. Programming language shall have the following features:

a.

Language: Language shall be graphically based and shall use function blocks

~arranged in-a logic diagram that clearly shows control logic flow. Function blocks shall .~

directly provide functions listed below, and operators shall be able to create custom or
compound function blocks.

Programming Environment. Tool shall provide a full-screen, cursor-and-mouse- -driven
programming environment that incorporates word processing features such as cut and
paste. Operators shall be able to insert, add, modify, and delete custom programming
code, and to copy blocks of code to a file fibrary for reuse in other control programs.
Independent Program Modules: Operator shall be able to develop independently
executing program modules that can disable, enable and exchange data with other
program modules.

‘Debugging and Simulation: Operator shall be able to step through the program

observing intermediate values and results. Operator shall be able to adjust input

variables to simulate actual operating conditions. Operator shall be able to adjust

each step’s time increment to observe operation of delays, integrators, and other time-
sensitive control logic. Debugger shall.provide error messages for syntax and for
execution errors.

Conditional Statements: Operator shall be able to program conditional logic using

compound Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN,

GREATER THAN, NOT EQUAL) comparisons.

Mathematical Functions: Language shall support floating-point addition, subtraction,

multiplication, division, and square root operations, as well as absolute value

calculation and programmatic selection of minimum and maximum values from a list
of values..

Variables: Operator shall be able to use variable values in program condmonal

statements and mathematical functions.

1) Time Variables: Operator shall be able to use predefined variables to represent
time of day, day of the week, month of the year, and date. Other predefined
variables or simple control logic shall provide elapsed time in seconds, minutes,
hours, and days. Operator shall be able to start, stop, and reset elapsed time
variables using the program language.

2) System Variables: Operator shall be able to use predefined variables to
represent status and resuits of Controller Software and shall be able to enable,
disable, and change setpoints of Controller Software as described in Controller
Software section. :

H. Portable Operator's Terminal: Provide all necessary software to configure an |BM-compatible
laptop computer for use as a Portable Operator's Terminal. Operator shall be able to connect
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cohﬁg,ured Terminal to the system network or directly to each controller for programming,
setting up, and troubleshooting.

2.04 CONTROLLER SOFTWARE
A.  Furmish the following applications for building and energy management. All software application
shall reside and operate in the system controilers. Applications shall be editable through
operator workstation, web browser interface, or engineering workstation.

B. = System Security: See Paragraph 2.3.E.5 (Security) and Paragraph 2.3.E.14.c.iii (Operator
Activity).

C. Scheduling: Provide the capability to execute control functions according to a user created or
edited schedule. Each schedule shall provide the following schedule options as a minimum:

1. Weekly Schedule: Provide separate schedules for each day of the week. Each schedule
shall be able to include up to 5 occupied periods (5 start-stop pairs or 10 events).

2. Exception Schedules: Provide the ability for the operator to designate any day of the year
as an exception schedule. Exception schedules may be defined up to a year in advance.
Once an exception schedule has executed, the system shall discard and replace the
exception schedule with the standard schedule for that day of the week.

3. Holiday Schedules: Provide the capability for the operator to define up to 24 special or
holiday schedules. These schedules will be repeated each year. The operator shall be able
to define the length of each holiday period.

D. System Coordination: Operator shall be able to‘ group related equipment based on function and
location and to use these groups for scheduling and other applications.

. '~ E. Binary Alarms: Each binary object shall have the capability to be configured to alarm based on
the operator-specified state. Provide the capability to automatically and manually disable
alarming.

F. Analog Alarms: Each analog object shall have both high and low alarm limits. The operator shall
be able to enable or disable these alarms.

G. Alarm Reporting: The operator shall be able to determine the action to be taken in the event of
an alarm. An alarm shall be able to start programs, print, be logged in the event log, generate .
custom messages, and display on graphics.

H. 'Remote Communication: System shall automatically contact operator workstation or server on
receipt of critical alarms. If no network connection is available, system shall use a modem
connection.

I. - Demand Limiting:

1. The demand-limiting program shall monitor building power consumption from a building
power meter (provided by others) which generates pulse signals or a BACnet
communications interface. An acceptable alternative is for the system to monitor a watt
transducer or current transformer attached to the building feeder lines.

2. When power consumption exceeds adjustable levels, system shall automatically adjust
setpoints, de-energize fow-priority equipment, and take other programmatic actions to
reduce demand as specified in-Section 23 09 93 (Sequences of Operation). When demand
drops below adjustable levels, system shali restore loads. as specified.
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Maintenance Management: The system shall be capable of generating maintenance alarms
when equipment exceeds adjustable runtime, equipment starts, or performance limits.
Configure and enable maintenance alarms as specified in 23 09 93 (Sequences of Operation).

Sequencmg Application software shall sequence chillers, boilers, and pumps as specified in
Section 23 09 93 (Sequences of Operation).

PID Control: System shall provide direct- and reverse-acting PID (proportional-integral-
derivative) algorithms. Each algorithm shall have anti-windup and selectable controlled variable,
setpoint, and PID gains. Each algorithm shall calculate a time-varying analog value that can be
used to position an output or to stage a series of outputs. The calculation interval, PID gains,
and other tuning parameters shall be adjustable by a user with the correct security level.

. Staggered Start: System shall stagger controlled equipment restart after power outage.

Operator shall be able to adjust equipment restart order and time delay between equipment
restarts.

Energy Calculations:

1. The system shall accumulate and convert instantaneous power (kW) or flow rates (gpm) to
- energy usage data.
2. The system shall calculate a sliding-window average (rolling average). Operator shall be
able to adjust window interval to 15 minutes, 30 minutes, or 60 minutes.

Anti-Short Cycling: All binary output objects shall be protected from short cycling by means of
adjustable minimum on-time and off-time settings.

~ On and Off Control with Differential: Provide an algorithm that allows a binary output to be

cycled based on a controlled variable and a setpoint. The algorithm shall be direct-acting or
reverse-acting.

Runtime Totalization: Provide software to totalize runtime for each binary input and output.
Operator shall be able to enable runtime alarm based on exceeded adjustabie runtime limit.
Configure and enable runtime totalization and alarms as specified in Section 23 09 93
{Sequence of Operations).

2.05 CONTROLLERS

A

General: Provide an adequate number of Building Controllers (BC), Advanced Application
Controllers (AAC), Application Specific Controllers (ASC), Smart Actuators (SA), and Smart
Sensors (SS) as required to achieve performance specified in Section 23-09 23 Article 1.9
(System Performance). Every device in the system which executes control logic and directly
controls HVAC equipment must conform to a standard BACnet Device profile as specified in
ANSI/ASHRAE 135, BACnet Annex L. Unless otherwise specified, hardwired actuators and
sensors may be used in lieu of BACnet Smart Actuators and Smart Sensors.

BACnet:

1. Building Controllers (BCs): Each BC shall conform to BACnet Building Controller (B-BC)
device profile as specified in ANSI/ASHRAE 135, BACnet Annex L, and shall be Iisted asa
certified B-BC in the BACnet Testing Laboratories (BTL) Product Listing.

2. Advanced Application Controllers (AACs): Each AAC shall conform.to BACnet Advanced
Application Controller (B-AAC) device profile as specified in ANSI/ASHRAE 135, BACnet
Annex L and shall be listed as a certified B-AAC in the BACnet Testing Laboratories (BTL)
Product Listing.
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