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SECTION 01 10 00

SUMMARY

PART 1 GENERAL

1.1

1.2

1.3

1.4

SECTION INCLUDES

A Contract description.

B Work by Owner.

C. Owner supplied products.
D Contractor's use of site.

E Future work.

F. Work sequence.

G. Owner occupancy.

H. Specification Conventions.

CONTRACT DESCRIPTION
A Work of the Project includes alteration of HVAC, lighting and ceilings.

B. Perform Work of each Contract under fixed cost contract with Owner in accordance with
Conditions of Contract.

OWNER SUPPLIED PRODUCTS

A. Owner's Responsibilities:
1. Arrange for and deliver Owner-reviewed Shop Drawings, Product Data, and
Samples, to Contractor.
2. Arrange and pay for delivery to site.
3. On delivery, inspect products jointly with Contractor.
4. Submit claims for transportation damage and replace damaged, defective, or
deficient items.
5. Arrange for manufacturers' warranties, inspections, and service.
B. Contractor's Responsibilities:
1. Review Owner-reviewed Shop Drawings, Product Data, and Samples.
2. Receive and unload products at site; inspect for completeness or damage jointly
with Owner.
3. Handle, store, install and finish products.
4. Repair or replace items damaged after receipt.

CONTRACTOR'S USE OF SITE [AND PREMISES]

A. Limit use of site and premises to allow:
1. Owner occupancy.
2. Work by Others and Work by Owner.

SUMMARY
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3. Use of site and premises by the public.

Emergency Building Exits During Construction: Building will be vacant.
Construction Operations: Limited to areas noted on Drawings.

Time Restrictions for Performing Exterior Work: 8:00 p.m. through 7:00 a.m.

Utility Outages and Shutdown: Coordinate with the Owner.

1.5 WORK SEQUENCE

A

Construct Work to accommodate Owner's occupancy requirements, all work will be done
during the summer recess during construction period, coordinate construction schedule
and operations with Owner:

1.6 OWNER OCCUPANCY

A

B.

C.

The Owner intends to occupy the whole portion of the Project one week before the first
day of school 2016/2017 year.

Cooperate with Owner to minimize conflict, and to facilitate Owner's operations.

Schedule the Work to accommodate Owner occupancy.

1.7 SPECIFICATION CONVENTIONS

A

These specifications are written in imperative mood and streamlined form. This
imperative language is directed to the Contractor, unless specifically noted otherwise.
The words “shall be” are included by inference where a colon (:) is used within sentences
or phrases.

PART 2 PRODUCTS - Not Used

PART 3 EXECUTION - Not Used

END OF SECTION

SUMMARY
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SECTION 0133 00

SUBMITTAL PROCEDURES

PART 1 GENERAL

1.1

1.2

SECTION INCLUDES

A. Submittal procedures.

B. Construction progress schedules.

C. Proposed products list.

D. Product data.

E. Shop drawings.

F. Samples.

G. Design data.

H. Test reports.

L Certificates.

J. Manufacturer's instructions.

K. Manufacturer's field reports.

L. Erection drawings.

M. Construction photographs.

SUBMITTAL PROCEDURES

A. Transmit each submittal with Architect/Engineer accepted form.

B. Sequentially number transmittal forms. Mark revised submittals with original number and
sequential alphabetic suffix.

C. Identify Project, Contractor, subcontractor and supplier; pertinent drawing and detail
number, and specification section number, appropriate to submittal.

D. Apply Contractor's stamp, signed or initialed certifying that review, approval, verification
of products required, field dimensions, adjacent construction Work, and coordination of
information is in accordance with requirements of the Work and Contract Documents.

E. Submittals due 7 days after award of project and deliver to Engineer at business address.
Coordinate submission of related items.

F. For each submittal for review, allow 7 days excluding delivery time to and from

Contractor.

SUBMITTAL PROCEDURES
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1.3

K.

Identify variations from Contract Documents and product or system limitations which may
be detrimental to successful performance of completed Work.

Allow space on submittals for Contractor and Architect/Engineer review stamps.
When revised for resubmission, identify changes made since previous submission.

Distribute copies of reviewed submittals as appropriate. Instruct parties to promptly report
inability to comply with requirements.

Submittals not requested will not be recognized or processed.

CONSTRUCTION PROGRESS SCHEDULES

A

Submit initial schedules within 15 days after date of Owner-Contractor Agreement. After
review, resubmit required revised data within ten days.

Submit revised Progress Schedules with each Application for Payment.

Distribute copies of reviewed schedules to Project site file, subcontractors, suppliers, and
other concerned parties.

Instruct recipients to promptly report, in writing, problems anticipated by projections
indicated in schedules.

Submit computer generated horizontal bar chart with separate line for each major portion
of Work or operation, identifying first work day of each week.

Show complete sequence of construction by activity, identifying Work of separate stages
and other logically grouped activities. Indicate early and late start, early and late finish,
float dates, and duration.

Indicate estimated percentage of completion for each item of Work at each submission.
Submit separate schedule of submittal dates for shop drawings, product data, and
samples, including Owner furnished products and products identified under Allowances,
and dates reviewed submittals will be required from Architect/Engineer. Indicate decision
dates for selection of finishes.

Indicate delivery dates for Owner furnished products and products identified under
Allowances.

Revisions To Schedules:

1. Indicate progress of each activity to date of submittal, and projected completion
date of each activity.

2. identify activities modified since previous submittal, major changes in scope, and
other identifiable changes.

3. Prepare narrative report to define problem areas, anticipated delays, and impact

on Schedule. Report corrective action taken, or proposed, and its effect
[including effect of changes on schedules of separate contractors].

SUBMITTAL PROCEDURES
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1.5

1.6

PROPOSED PRODUCTS LIST

A

Within 7 days after date of Owner-Contractor Agreement, submit list of major products
proposed for use, with name of manufacturer, trade name, and model number of each

product.

For products specified only by reference standards, give manufacturer, trade name,
model or catalog designation, and reference standards.

PRODUCT DATA

A.

Product Data: Submit to Architect/Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

Submit number of copies Contractor requires, plus two copies Architect/Engineer will
retain.

Mark each copy to identify applicable products, models, options, and other data.
Supplement manufacturers' standard data to provide information specific to this Project.

Indicate product utility and electrical characteristics, utility connection requirements, and
location of utility outlets for service for functional equipment and appliances.

After review, produce copies and distribute in accordance with SUBMITTAL
PROCEDURES article and for record documents described in Section 01 70 00 -
Execution and Closeout Requirements.

SHOP DRAWINGS

A

Shop Drawings: Submit to Architect/Engineer for review for limited purpose of checking
for conformance with information given and design concept expressed in Contract
Documents.

Indicate special utility and electrical characteristics, utility connection requirements, and
location of utility outlets for service for functional equipment and appliances.

When required by individual specification sections, provide shop drawings signed and
sealed by professional engineer responsible for designing components shown on shop

drawings.

1. Include signed and sealed calculations to support design.

2. Submit drawings and calculations in form suitable for submission to and approval
by authorities having jurisdiction.

3. Make revisions and provide additional information when required by authorities

having jurisdiction.
Submit in form of one reproducible transparency.
After review, produce copies and distribute in accordance with SUBMITTAL

PROCEDURES article and for record documents described in Section 01 70 00 -
Execution and Closeout Requirements.

SUBMITTAL PROCEDURES
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1.7

1.8

1.9

SAMPLES

A Samples: Submit to Architect/Engineer for review for limited purpose of checking for
conformance with information given and design concept expressed in Contract
Documents.

B. Samples For Selection as Specified in Product Sections:
1. Submit to Architect/Engineer for aesthetic, color, or finish selection.
2. Submit samples of finishes from full range of manufacturers' standard colors,
textures, and patterns for Architect/Engineer selection.

C. Submit samples o illustrate functional and aesthetic characteristics of Products, with
integrai parts and attachment devices. Coordinate sample submittals for interfacing work.

D. include identification on each sample, with full Project information.

E. Submit number of samples specified in individual specification sections;
Architec/Engineer will retain one sample.

F. Reviewed samples which may be used in the Work are indicated in individual
specification sections.

G. Samples will not be used for testing purposes unless specifically stated in specification
section.
H. After review, produce duplicates and distribute in accordance with SUBMITTAL

PROCEDURES article and for record documents purposes described in Section 01 70 00
- Execution and Closeout Requirements.

DESIGN DATA
A Submit for Architect/Engineer’s knowledge as contract administrator or for Owner.
B. Submit for information for limited purpose of assessing conformance with information

given and design concept expressed in Contract Documents.
TEST REPORTS
A Submit for Architect/Engineer's knowledge as contract administrator or for Owner.

B. Submit test reports for information for limited purpose of assessing conformance with
information given and design concept expressed in Contract Documents.

CERTIFICATES
A. When specified in individual specification sections, submit certification by manufacturer,
installation/application subcontractor, or Contractor to Architect/Engineer, in quantities

specified for Product Data.

B. Indicate material or product conforms to or exceeds specified requirements. Submit
supporting reference data, affidavits, and certifications as appropriate.

C. Certificates may be recent or previous test results on material or Product, but must be
acceptable to Architect/Engineer.

SUBMITTAL PROCEDURES
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1.11  MANUFACTURER'S INSTRUCTIONS

A

When specified in individual specification sections, submit printed instructions for
delivery, storage, assembly, installation, start-up, adjusting, and finishing, to
Architect/Engineer for delivery to Owner in quantities specified for Product Data.

Indicate special procedures, perimeter conditions requiring special attention, and special
environmental criteria required for application or installation.

1.12 MANUFACTURER'S FIELD REPORTS

Submit reports for Architect/Engineer's benefit as contract administrator or for Owner.

Submit report in duplicate within 5 days of observation to Architect/Engineer for
information.

Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

113 ERECTION DRAWINGS

A

B.

Submit drawings for Architect/Engineer's benefit as contract administrator or for Owner.

Submit for information for limited purpose of assessing conformance with information
given and design concept expressed in Contract Documents.

Data indicating inappropriate or unacceptable Work may be subject to action by
Architect/Engineer or Owner.

1.14 CONSTRUCTION PHOTOGRAPHS

A.

Provide photographs of site and construction throughout progress of Work produced by a
commercial photographer, acceptable to Architect/Engineer.

Each month submit photographs with Application for Payment

Take photographs as evidence of existing project conditions as follows:
1. Interior views.
2. Exterior views.

Identify each print. Identify name of Project, contract number, orientation of view, date
and time of view, name and address of photographer, and photographer's numbered
identification of exposure.

Deliver negatives to Owner with project record documents. Catalog and index negatives
in chronological sequence; include typed table of contents.

PART 2 PRODUCTS - Not Used

PART 3 EXECUTION - Not Used

END OF SECTION

SUBMITTAL PROCEDURES
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SECTION 01 40 00

QUALITY REQUIREMENTS

PART 1 GENERAL

1.1

1.2

1.3

SECTION INCLUDES

A.

F.

G.

H.

B
C.
D
E

Quality control and control of installation.
Tolerances.

References.

Labeling.

Mock-up requirements.

Testing and inspection services.
Manufacturers' field services.
Examination.

Preparation.

QUALITY CONTROL AND CONTROL OF INSTALLATION

A. Monitor quality control over suppliers, manufacturers, products, services, site conditions,
and workmanship, to produce Work of specified quality.

B. Comply with manufacturers' instructions, including each step in sequence.

C. When manufacturers' instructions conflict with Contract Documents, request clarification
from Architect/Engineer before proceeding.

D. Comply with specified standards as minimum quality for the Work except where more
stringent tolerances, codes, or specified requirements indicate higher standards or more
precise workmanship.

E. Perform Work by persons qualified to produce required and specified quality.

F. Verify field measurements are as indicated on Shop Drawings or as instructed by
manufacturer.

G. Secure products in place with positive anchorage devices designed and sized to
withstand stresses, vibration, physical distortion, or disfigurement.

TOLERANCES

A. Monitor fabrication and installation tolerance control of products to produce acceptable

Work. Do not permit tolerances to accumulate.

QUALITY REQUIREMENTS
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1.4

1.5

1.6

1.7

B. Comply with manufacturers' tolerances. When manufacturers' tolerances conflict with
Contract Documents, request clarification from Architect/Engineer before proceeding.

C. Adjust products to appropriate dimensions; position before securing products in place.
REFERENCES
A. For products or workmanship specified by association, trade, or other consensus

standards, comply with requirements of standard, except when more rigid requirements
are specified or are required by applicable codes.

B. Conform to reference standard by date of issue current on date of Contract Documents,
except where specific date is established by code.

C. Obtain copies of standards where required by product specification sections.

D. When specified reference standards conflict with Contract Documents, request
clarification from Architect/Engineer before proceeding.

E. Neither contractual relationships, duties, nor responsibilities of parties in Contract nor
those of Architect/Engineer shall be altered from Contract Documents by mention or
inference otherwise in reference documents.

LABELING

A. Attach label from agency approved by authority having jurisdiction for products,
assemblies, and systems required to be labeled by applicable code.

B. Label information: Include manufacturer's or fabricator's identification, approved agency
identification, and the following information, as applicable, on each label.
1. Mode! number.
2. Serial number.
3. Performance characteristics.

MOCK-UP REQUIREMENTS

A. Tests will be performed under provisions identified in this section and identified in
respective product specification sections.

B. Assemble and erect specified items with specified attachment and anchorage devices,
flashings, seals, and finishes.

C. Accepted mock-ups shall be comparison standard for remaining Work.

D. Where mock-up has been accepted by Architect/Engineer and is specified in product
specification sections to be removed; remove mock-up and clear area when directed to
do so by Architect/Engineer.

TESTING AND INSPECTION SERVICES

A Owner will employ and pay for specified services of an independent firm, approved by
DSA, fo perform testing and inspection.

B. The independent firm will perform tests, inspections and other services specified in
individual specification sections and as required by Authority having jurisdiction.

QUALITY REQUIREMENTS
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1. Laboratory: Authorized to operate in the State of California.

2. Laboratory Staff; Maintain full {ime registered Engineer on staff to review
services.
3. Testing Equipment: Calibrated at reasonable intervals with devices of an

accuracy traceable to National Bureau of Standards or accepted values of
natural physical constants.

Testing, inspections and source quality control may occur on or off project site. Perform
off-site testing as required by Architect/Engineer or Owner.

Reports will be submitted by independent firm to Architect/Engineer, Contractor, and

authority having jurisdiction, in duplicate, indicating observations and results of tests and

indicating compliance or non-compliance with Contract Documents.

1. Submit final report indicating correction of Work previously reported as non-
compliant.

Cooperate with independent firm;furnish samples of materials, design mix, equipment,
tools, storage, safe access, and assistance by incidental labor as requested.

1. Notify Architect/Engineer and independent firm 24 hours prior to expected time
for operations requiring services.
2. Make arrangements with independent firm and pay for additional samples and

tests required for Contractor's use.

Testing and employment of testing agency or laboratory shall not relieve Contractor of
obligation to perform Work in accordance with requirements of Contract Documents.

Re-testing or re-inspection required because of non-conformance to specified
requirements shall be performed by same independent firm on instructions by
Architect/Engineer. Payment for re-testing or re-inspection will be charged to Contractor
by deducting testing charges from Contract Sum/Price.

Agency Responsibilities:
1. Test samples of mixes submitted by Contractor.

2. Provide qualified personnel at site. Cooperate with Architect/Engineer and
Contractor in performance of services.

3. Perform specified sampling and testing of products in accordance with specified
standards.

4. Ascertain compliance of materials and mixes with requirements of Contract
Documents.

5. Promptly notify Architect/Engineer and Contractor of observed irregularities or
non-conformance of Work or products.

6. Perform additional tests required by Architect/Engineer.

7. Attend preconstruction meetings and progress meetings.

Agency Reports: After each test, promptly submit two copies of report to
Architect/Engineer, Contractor, and authority having jurisdiction. When requested by
Architect/Engineer, provide interpretation of test results. Include the following:
1. Date issued.

Project title and number.

Name of inspector.

Date and time of sampling or inspection.

ldentification of product and specifications section.

Location in Project.

Type of inspection or test.

Date of test.

Results of tests.

N A®ON

QUALITY REQUIREMENTS
014000 - [3]



1.8

J.

10. Conformance with Contract Documents.

Limits On Testing Authority:

1. Agency or laboratory may not release, revoke, alter, or enlarge on requirements
of Contract Documents.

2. Agency or laboratory may not approve or accept any portion of the Work.

3. Agency or laboratory may not assume duties of Contractor.

4 Agency or laboratory has no authority to stop the Work.

MANUFACTURERS' FIELD SERVICES

A

When specified in individual specification sections, require material or product suppliers
or manufacturers to provide qualified staff personnel to observe site conditions,
conditions of surfaces and installation, quality of workmanship, start-up of equipment,
test, adjust and balance of equipment as applicable, and to initiate instructions when
necessary.

Submit qualifications of observer to Architect/Engineer 30 days in advance of required
observations. Observer subject to approval of Owner.

Report observations and site decisions or instructions given to applicators or installers
that are supplemental or contrary o manufacturers' written instructions.

Refer to Section 01 33 00 - Submittal Procedures, MANUFACTURERS' FIELD
REPORTS article.

PART 2 PRODUCTS - Not Used

PART 3 EXECUTION

3.1

3.2

EXAMINATION

A

Verify existing site conditions and substrate surfaces are acceptable for subsequent
Work. Beginning new Work means acceptance of existing conditions.

B. Verify existing substrate is capable of structural support or attachment of new Work being
applied or attached.

C. Examine and verify specific conditions described in individual specification sections.

D. Verify utility services are available, of correct characteristics, and in correct locations.

PREPARATION

A Clean substrate surfaces brior to applying next material or substance.

B. Seal cracks or openings of substrate prior to applying next material or substance.

C. Apply manufacturer required or recommended substrate primer, sealer, or conditioner

prior to applying new material or substance in contact or bond.

END OF SECTION

QUALITY REQUIREMENTS
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SECTION 01 60 00

PRODUCT REQUIREMENTS

PART 1 GENERAL

1.1

1.2

1.3

1.4

SECTION INCLUDES

A Products.

B. Product delivery requirements.

C. Product storage and handling requirements.

D. Product options.

E. Product substitution procedures.

F. Equipment electrical characteristics and components.

G. Owner furnished-contractor installed products.

PRODUCTS

A Furnish products of qualified manufacturers suitable for intended use. Furnish products of
each type by single manufacturer unless specified otherwise.

B. Do not use materials and equipment removed from existing premises, except as
specifically permitted by Contract Documents.

C. Furnish interchangeable components from same manufacturer for components being

replaced.

PRODUCT DELIVERY REQUIREMENTS

A

B.

Transport and handle products in accordance with manufacturer's instructions.

Promptly inspect shipments {o ensure products comply with requirements, quantities are
correct, and products are undamaged.

Provide equipment and personne! to handle products by methods to prevent soiling,
disfigurement, or damage.

PRODUCT STORAGE AND HANDLING REQUIREMENTS

Store and protect products in accordance with manufacturers' instructions.
Store with seals and labels intact and legible.

Store sensitive products in weather tight, climate controlled, enciosures in an
environment favorable to product.

For exterior storage of fabricated products, place on sloped supports above ground.

PRODUCT REQUIREMENTS
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1.5

1.6

E. Provide bonded off-site storage and protection when site does not permit on-site storage
or protection.

F. Cover products subject to deterioration with impervious sheet covering. Provide
ventilation to prevent condensation and degradation of products.

G. Store loose granular materials on solid flat surfaces in well-drained area. Prevent mixing
with foreign matter.

H. Provide equipment and personnel to store products by methods to prevent soiling,
disfigurement, or damage.

l. Arrange storage of products to permit access for inspection. Periodically inspect to verify
products are undamaged and are maintained in acceptable condition.

PRODUCT OPTIONS

A. Products Specified by Reference Standards or by Description Only: Any product meeting
those standards or description.

B. Products Specified by Naming One or More Manufacturers: Products of one of
manufacturers named and meeting specifications, no options or substitutions allowed.

C. Products Specified by Naming One or More Manufacturers with Provision for

Substitutions; Submit request for substitution for any manufacturer not named in
accordance with the following article.

PRODUCT SUBSTITUTION PROCEDURES

A

Instructions to Bidders specify time restrictions for submitting requests for Substitutions
during bidding period to requirements specified in this section.

Substitutions may be considered when a product becomes unavailable through no fault of
Contractor.

Document each request with complete data substantiating compliance of proposed
Substitution with Contract Documents.

A request constitutes a representation that Bidder:

1. Has investigated proposed product and determined that it meets or exceeds
quality level of specified product.

2. Will provide same warranty for Substitution as for specified product.

3. Will coordinate installation and make changes to other Work which may be
required for the Work to be complete with no additional cost to Owner.

4. Waives claims for additional costs or time extension which may subsequently
become apparent.

5. Will reimburse Owner and Architect/Engineer for review or redesign services

associated with re-approval by authorities having jurisdiction.
Substitutions will not be considered when they are indicated or implied on Shop Drawing
or Product Data submittals, without separate written request, or when acceptance will
require revision to Contract Documents.

Substitution Submittal Procedure:

PRODUCT REQUIREMENTS
016000 -[2]



1. Submit three copies of request for Substitution for consideration. Limit each
request to one proposed Substitution.

2. Submit Shop Drawings, Product Data, and certified test results attesting to
proposed product equivalence. Burden of proof is on proposer.

3. Architect/Engineer will notify Contractor in writing of decision to accept or reject
request.

PART 2 PRODUCTS
2.1 EQUIPMENT ELECTRICAL CHARACTERISTICS AND COMPONENTS

A. Wiring Terminations: Furnish terminal lugs to match branch circuit conductor quantities,
sizes, and materials indicated. Include lugs for terminal box.

B. Cord and Plug: Furnish minimum 6 foot cord and plug including grounding connector for
connection to electric wiring system. Cord of longer length is specified in individual
specification sections.

2.2 OWNER FURNISHED CONTRACTOR INSTALLED PRODUCTS:

A. Packaged rooftop air conditioners specified in Sections 238101 and 238106 are furnished
by the District and installed per plan’s specifications by the Contractor.
1. Roof curbs specified in the plans and specifications are furnished by the District
and installed by the Contractor.
a. Contractor is responsible for coordinating curb layouts, structural
framing, roof slopes and other related items.
b. Contractor is responsible for bonded storage of Owner furnished
equipment.
2. Outdoor air hoods and economizers for rooftop air conditioners are furnished by
the District and installed per plans and specifications by the Contractor.
a. Contractor is responsible for field installing economizers and air hoods
including final connections, balancing and commissioning.

PART 3 EXECUTION - Not Used

END OF SECTION

PRODUCT REQUIREMENTS
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SECTION 0170 00

EXECUTION AND CLOSEOUT REQUIREMENTS

PART 1 GENERAL

1.1

1.2

1.3

SECTION INCLUDES

A

m O o @

m

r @

Closeout procedures.

Final cleaning.

Starting of systems.

Demonstration and instructions.
Testing, adjusting and balancing.
Protecting installed construction.
Project record documents.

Operation and maintenance data.
Manual for materials and finishes.
Manual for equipment and systems.
Spare parts and maintenance products.
Product warranties and product bonds.

Maintenance service.

CLOSEOUT PROCEDURES

A.

D.

Submit written certification that Contract Documents have been reviewed, Work has been
inspected, and that Work is complete in accordance with Contract Documents and ready
for Architect/Engineer’s review.

Provide submittals to Engineer required by authorities having jurisdiction.

Submit final Application for Payment identifying total adjusted Contract Sum, previous
payments, and sum remaining due.

Owner will occupy all of building as specified in Section 01 10 00 - Summary.

FINAL CLEANING

A

B.

Execute final cleaning prior to final project assessment.

Clean interior and exterior glass, surfaces exposed to view; remove temporary labels,
stains and foreign substances, polish transparent and glossy surfaces, vacuum carpeted
and soft surfaces.

EXECUTION AND CLOSEOUT REQUIREMENTS
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1.5

G.

Clean equipment and fixtures to sanitary condition with cleaning materials appropriate to
surface and material being cleaned.

Replace filters of operating equipment.
Clean debris from roofs, gutters, downspouts, and drainage systems.
Clean site; sweep paved areas, rake clean landscaped surfaces.

Remove waste and surplus materials, rubbish, and construction facilities from site.

STARTING OF SYSTEMS

A.

B.

Coordinate schedule for start-up of various equipment and systems.
Notify Engineer and Owner seven days prior to start-up of each item.

Verify each piece of equipment or system has been checked for proper lubrication, drive
rotation, belt tension, control sequence, and for conditions which may cause damage.

Verify tests, meter readings, and specified electrical characteristics agree with those
required by equipment or system manufacturer.

Verify wiring and support components for equipment are complete and tested.

Execute starf-up under supervision of applicable manufacturer's representative in
accordance with manufacturers' instructions.

When specified in individual specification Sections, require manufacturer to provide
authorized representative to be present at site to inspect, check, and approve equipment
or system installation prior to start-up, and to supervise placing equipment or system in
operation.

Submit a written report in accordance with Section 01 33 00 - Submittal Procedures that
equipment or system has been properly installed and is functioning correctly.

DEMONSTRATION AND INSTRUCTIONS

A

Demonstrate operation and maintenance of products to Owner's personnel two weeks
prior to date of final inspection.

Demonstrate Project equipment and instructed by qualified person who is knowledgeable
about the Project.

For equipment or systems requiring seasonal operation, perform demonstration for other
season prior to project completion.

Utilize operation and maintenance manuals as basis for instruction. Review contents of
manual with Owner's personnel in detail to explain all aspects of operation and
maintenance.

Demonstrate start-up, operation, control, adjustment, trouble-shooting, servicing,
maintenance, and shutdown of each item of equipment at agreed time at equipment
location.

EXECUTION AND CLOSEOUT REQUIREMENTS
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1.6

1.7

1.8

G.

Prepare and insert additional data in operations and maintenance manuals when need
for additional data becomes apparent during instruction.

Required instruction time for each item of equipment and system is specified in individual
sections.

TESTING, ADJUSTING AND BALANCING

A

Contractor will submit, employ, and pay for services of independent firm to perform
testing, adjusting, and balancing.

Independent firm will perform services specified in Section 23 05 93.
Reports will be submitted by independent firm to Engineer indicating observations and

results of tests and indicating compliance or non-compliance with requirements of
Contract Documents.

PROTECTING INSTALLED CONSTRUCTION

A

F.

Protect installed Work and provide special protection where specified in individual
specification sections.

Provide temporary and removabie protection for installed products. Control activity in
immediate work area o prevent damage.

Provide protective coverings at walls, projections, jambs, sills, and soffits of openings.

Protect finished floors, stairs, and other surfaces from traffic, dirt, wear, damage, or
movement of heavy objects, by protecting with durable sheet materials.

Prohibit traffic or storage upon waterproofed or roofed surfaces. When traffic or activity is
necessary, obtain recommendations for protection from waterproofing or roofing material
manufacturer.

Prohibit traffic from landscaped areas.

PROJECT RECORD DOCUMENTS

A

O 0 W

m

Maintain on site one set of the foliowing record documents; record actual revisions to the
Work:

Drawings.

Specifications.

Addenda.

Change Orders and other modifications to the Contract.

Reviewed Shop Drawings, Product Data, and Samples.

Manufacturer's instruction for assembly, installation, and adjusting.

DB W

Ensure entries are complete and accurate, enabling future reference by Owner.
Store record documents separate from documents used for construction.
Record information concurrent with construction progress, not less than weekly.

Specifications: Legibly mark and record at each product section description of actual
products installed, including the following:

EXECUTION AND CLOSEOUT REQUIREMENTS
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1. Manufacturer's name and product model and number.

2. Product substitutions or alternates utilized.
3. Changes made by Addenda and modifications.
F. Record Drawings and Shop Drawings: Legibly mark each item to record actual
construction including:
1. Measured horizontal and vertical locations of underground utilities and
appurtenances, referenced to permanent surface improvements.
2. Measured locations of internal utilities and appurtenances concealed in
construction, referenced to visible and accessible features of the Work.
3. Field changes of dimension and detail.
4. Details not on original Contract drawings.
G. Submit documents to Architect/Engineer with claim for final Application for Payment.

1.9 OPERATION AND MAINTENANCE DATA

A. Submit data bound in 8-1/2 x 11 inch text pages, three D side ring binders with durable
plastic covers.

B. Prepare binder cover with printed title "OPERATION AND MAINTENANCE
INSTRUCTIONS", title of project, and subject matter of binder when multipie binders are
required.

C. Internally subdivide binder contents with permanent page dividers, logically organized as

described below; with tab titling clearly printed under reinforced laminated plastic tabs.
D. Drawings: Provide with reinforced punched binder tab. Bind in with text; fold larger
drawings to size of text pages.

E. Contents: Prepare Table of Contents for each volume, with each product or system
description identified, typed on white paper, in three parts as follows:
1. Part 1: Directory, listing names, addresses, and telephone numbers of
Architect/Engineer, Contractor, Subcontractors, and major equipment suppliers.
2. Part 2: Operation and maintenance instructions, arranged by system and
subdivided by specification section. For each category, identify names,
addresses, and telephone numbers of Subcontractors and suppliers. Identify the
following:
Significant design criteria.
List of equipment.
Parts list for each component.
Operating instructions.
Maintenance instructions for equipment and systems.
Maintenance instructions for finishes, including recommended cleaning
methods and materials, and special precautions identifying detrimental
agents.
3. Part 3: Project documents and certificates, including the following:
a. Shop drawings and product data.
b. Air and water balance reports.
c. Certificates.
d. Photocopies of warranties and bonds.

N NN L

EXECUTION AND CLOSEOUT REQUIREMENTS
017000 - [4]




MANUAL FOR MATERIALS AND FINISHES

A

Submit two copies of preliminary draft or proposed formats and outlines of contents
before start of Work. Architect/Engineer will review draft and return one copy with
comments.

For equipment, or component paris of equipment put into service during construction and
operated by Owner, submit documents within ten days after acceptance.

Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be
reviewed and returned after final inspection, with Architect/Engineer comments. Revise
content of document sets as required prior to final submission.

Submit two sets of revised final volumes in final form within 10 days after final inspection.

Building Products, Applied Materials, and Finishes: Include product data, with catalog
number, size, composition, and color and texture designations.

Instructions for Care and Maintenance: Include manufacturer's recommendations for
cleaning agents and methods, precautions against detrimental agents and methods, and
recommended schedule for cleaning and maintenance.

Moisture Protection and Weather Exposed Products: Include product data listing
applicable reference standards, chemical composition, and details of installation. Include
recommendations for inspections, maintenance, and repair.

Additional Requirements: As specified in individual product specification sections.

Include listing in Table of Contents for design data, with tabbed fly sheet and space for
insertion of data.

MANUAL FOR EQUIPMENT AND SYSTEMS

A

Submit two copies of preliminary draft or proposed formats and outlines of contents
before start of Work. Architect/Engineer will review draft and return one copy with
comments.

For equipment, or component parts of equipment put into service during construction and
operated by Owner, submit documents within ten days after acceptance.

Submit one copy of completed volumes 15 days prior to final inspection. Draft copy be
reviewed and returned after final inspection, with Architect/Engineer comments. Revise
content of document sets as required prior to final submission.

Submit two sets of revised final volumes in final form within 10 days after final inspection.
Each item of Equipment and Each System: Include description of unit or system, and
component parts. Identify function, normal operating characteristics, and limiting
conditions. Include performance curves, with engineering data and tests, and complete
nomenclature and model number of replaceable parts. ~

Panelboard Circuit Directories: Provide electrical service characteristics, controls, and
communications; typed.

Include color coded wiring diagrams as installed.

EXECUTION AND CLOSEOUT REQUIREMENTS
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Operating Procedures: Include start-up, break-in, and routine normal operating
instructions and sequences. Include regulation, control, stopping, shut-down, and
emergency instructions. Include summer, winter, and special operating instructions.
Maintenance Requirements: Include routine procedures and guide for preventative
maintenance and trouble shooting; disassembly, repair, and reassembly instructions; and
alignment, adjusting, balancing, and checking instructions.

Include servicing and iubrication schedule, and list of lubricants required.

include manufacturer's printed operation and maintenance instructions.

Include sequence of operation by controls manufacturer.

Include original manufacturer's parts list, illustrations, assembly drawings, and diagrams
required for maintenance.

Include control diagrams by controls manufacturer as installed.
Include Contractor's coordination drawings, with color coded piping diagrams as installed.

Include charts of valve tag numbers, with location and function of each valve, keyed to
flow and control diagrams.

Include list of original manufacturer's spare parts, current prices, and recommended
quantities to be maintained in storage.

Include test and balancing reports as specified in Section 01 40 00 - Quality
Requirements.

Additional Requirements:As specified in individual product specification sections.

Include listing in Table of Contents for design data, with tabbed dividers and space for
insertion of data.

SPARE PARTS AND MAINTENANCE PRODUCTS

A

Furnish spare parts, maintenance, and extra products in quantities specified in individual
specification sections.

Deliver to Project site and place in location as directed by Owner; obtain receipt prior to
final payment.

PRODUCT WARRANTIES AND PRODUCT BONDS

A.

Obtain warranties and bonds executed in duplicate by responsible subcontractors,
suppliers, and manufacturers, within ten days after completion of applicable item of work.

Execute and assemble transferable warranty documents and bonds from subcontractors,
suppliers, and manufacturers.

Verify documents are in proper form, contain full information, and are notarized.

Co-execute submittals when required.

EXECUTION AND CLOSEOUT REQUIREMENTS
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Include Table of Contents and assemble in three D side ring binder with durable plastic
cover.

Submit prior to final Application for Payment.

Time Of Submittals:

1. For equipment or component parts of equipment put into service during
construction with Owner's permission, submit documents within ten days after
acceptance.

2, Make other submittals within ten days after Date of Substantial Completion, prior
to final Application for Payment.

3. For items of Work for which acceptance is delayed beyond Date of Substantial

Completion, submit within ten days after acceptance, listing date of acceptance
as beginning of warranty or bond period.

1.14 MAINTENANCE SERVICE

A

Furnish service and maintenance of components indicated in specification sections for
one year from date of Substantial Completion.

Examine system components at frequency consistent with reliable operation. Clean,
adjust, and lubricate as required.

Include systematic examination, adjustment, and lubrication of components. Repair or
replace parts whenever required. Use parts produced by manufacturer of original
component.

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

1.15 ENERGY ACCEPTANCE FORMS AND TESTING

A

Contractor will employ an independent firm to conduct California Energy Commission
required testing as described in the contract documents. All testing shall be successfully
completed and final reports approved and submitted to the authority having jurisdiction
prior to final retention payment release.

PART 2 PRODUCTS - Not Used

PART 3 EXECUTION - Not Used

END OF SECTION
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SECTION 02 41 16

DEMOLITION

PART 1 - GENERAL

1.01

1.02

1.03

SUMMARY

Section Includes: Furnishing labor, materials and equipment necessary for
demoilition, dismantling, cutting and alterations as indicated, specified, or required for
completion of the Work. Includes items such as the following:

1. Protection of existing improvements to remain.

2. Cleaning existing improvements to remain.

3. Disconnecting and capping utilities.

4, Removing debris, waste materials, and equipment.
5. Removal of items for performance of the Work.

6. Salvageable items to be retained by the Owner.

Related Requirements:

1. Division 01 - General Requirements.

2. Section 01 1100 - Summary of Work.

3. Section 01 5000 - Construction Facilities and Temporary Controls.
4. Section 01 7329 - Cutting and Patching.

5. Section 01 7419 - Construction and Demolition Waste Management.
6. Division 22 — Plumbing.

7. Division 23 — HVAC.

8. Division 26 — Electrical.

SUBMITTALS

Not required.
QUALITY ASSURANCE

Perform the Work of this section by workers skilled in the demolition of buildings and
structures. Perform the Work of this section under direct superintendence at all
times.

DEMOLITION
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B. Prior to commencement of Work, schedule a walkthrough with the OAR, to confirm
Owner property items have been removed from scheduled Work areas. Identify and
mark remaining property items and schedule their removal.

C. Coordinate demolition for the correct sequence, limits, and methods. Schedule
demolition Work to create least possible inconvenience to the public and facility
operations.

D. Related Standard: ANSI/ASSE A10.6.

1.04 PROJECT CONDITIONS
A. Drawings may not indicate in detail all demolition Work to be performed.' Examine

existing conditions to determine the full extent of required demolition.
B. Repair damage to existing improvements or damage due to excessive demolition.

C. Provide all measures to avoid excessive damage from inadequate or improper
means and methods, improper shoring, bracing or support.

D. If conditions are encountered that varies from those indicated, promptly notify the
Architect for clarification before proceeding.

PART 2 - PRODUCTS
2.01 HANDLING OF MATERIALS

A. Items scheduled for salvage by the Owner shall be delivered to a location designated
by the OAR. ltems shall be cleaned, packaged and labeled for storage.

B. Items scheduled for reuse shall be stored on the Project site and protected from
damage, theft and other deleterious conditions.

PART 3 - EXECUTION
3.01 GENERAL
A Protection:
1. Do not commence demolition until safety partitions, barricades, warning
signs and other forms of protection are installed. Refer o Section 01 5000 -

Construction Facilities and Temporary Controls.

2. Provide safeguards, including warning signs, lights and barricades, for
protection of workers, occupants, and the public.

B. If safety of existing construction appears to be endangered, take immediate
measures to correct such conditions; cease operations and immediately
notify the OAR.

3.02 DEMOLITION
DEMOLITION
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A. Do not throw or drop materials. Furnish ramps or chutes as required by the Work.

B. Remove existing construction only to extent necessary for proper installation of Work
and interfacing with existing construction. Cut back finished surfaces to straight,
plumb or level lines as required for a smooth transition.

C. Where openings are cut oversize or in improper locations, replace or repair
to required condition.

3.03 CUTTING EXISTING CONCRETE

A. Cutting of existing concrete shall be performed by skilled workers familiar with the
requirements and space necessary for placing concrete. Perform concrete cutting
with concrete cutting wheels and hand chisels. Do not damage concrete intended to
remain.

B. Extent of cutting of structural concrete shall be as indicated on Drawings. Cutting of
non-structural concrete shall be as indicated on Drawings or as reviewed by the
Architect or structural engineer. Replace concrete demolished in excess of amounts

indicated.

C. Prior to cutting or coring concrete, determine locations of hidden utilities or other
existing improvements and provide necessary measures to protect them from
damage.

3.04 REMOVAL OF EXISTING PLUMBING AND ELECTRICAL EQUIPMENT AND
SERVICES
A. Remove existing plumbing and electrical equipment fixtures and services not

indicated for reuse and not necessary for completion of the Work. Remove
abandoned lines and cap unused portions of existing lines.

3.05 REMOVAL OF OTHER MATERIALS

A. Masonry: Cut back to joint lines and remove mortar without damaging units to
remain. Allow space for repairs to backing where applicable.

B. Woodwork: Cut or remove to a joint or panel line.
C. Roofing: Remove as required, including accessory components such as insulation
and fiashings. At penetrations through existing roofing, trim cut edges back to sound

roofing with openings restricted to the minimum size necessary to receive Work.

D. Sheet Metal: Remove back to joint, lap, or connection. Secure loose and
unfastened ends or edges and provide a watertight condition. Re-seal as required.

E. Glass: Remove broken or damaged glass and clean rebates and stops of glazing
channels.
F. Modular materials such as acoustical ceiling panels, resilient tile, or ceramic tile:

Remove to a natural joint without leaving damaged or defective Work where joining

DEMOLITION
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new Work. After flooring removal, clean substrates to remove setting materials and

adhesives.
G. Gypsum Board: Remove to a panel joint line on a stud or support line.
H. Plaster: Saw cut plaster on straight lines, leaving a minimum 2-inch width of firmly

attached metal lath for installing new lath and plaster.

L. Remove existing improvements not specifically indicated or required but necessary
to perform Work. Cut to clean lines, allowing for installation of Work.

3.06 PATCHING

A Patch or repair materials to remain when damaged by the performance of the Work
of this section. Finish material and appearance of patch and/or repair Work shall
match existing.

3.07 CLEANING
A. Clean existing materials to remain with appropriate tools and equipment.
B. Protect existing improvements during cleaning operations.
C. Debris shall be dampened by fog water spray prior to transporting by truck.
D. Debris pick-up area shali be kept broom-clean and shall be washed daily with clean
water.
E. Remove waste and debris, other than items to be salvaged. Turn over salvaged

items to Owner, or store and protect for reuse where required. Continuously clean
up and remove items as demolition Work progresses.

F. Remove rubbish, debris, and waste materials and legally dispose of off the Project
site.

END OF SECTION
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SECTION 07 60 00

FLASHING AND SHEET METAL

PART 1 - GENERAL

1.01

1.02

1.03

SUMMARY

Section Includes:

1. Sheet metal flashings in connection with roofing.

2. Reglet and counter flashing assemblies.

3. Miscellaneous metal flashing and counter flashing as required, except
where provided under Divisions 22, Plumbing, 23, HVAC, or 26, Electrical.

4, Roof pipe flashings.

5. Other sheet metal items, not necessarily specified herein or in other

sections, but required to prevent penetration of water into building.

Related Requirements:

1. Division 01 - General Requirements.
2 Section 07 9200 - Joint Sealants.

3 Division 22 — Plumbing.

4. Division 23 - HVAC.

5 Division 26 - Electrical.

SUBMITTALS

Shop Drawings: Not required.

Samples: Submit Samples for materials or assemblies as requested.
Product Data: Submit brochures of manufactured items.

QUALITY ASSURANCE

Drawings and requirements specified govern. Provide the Work of this section in
conformance with the Architectural Sheet Metal Manual published by SMACNA for
conditions not indicated or specified and for general fabrication of sheet metal items.

Materials shall conform to following standards:

1. ASTM A167 - Stainless and Heat-Resisting Chromium-Nickel Steel Plate,
Sheet and Strip.

2. ASTM AB53 - Sheet Steel, Zinc-Coated (Galvanized) or Zinc-lron Alloy-
Coated (Galvannealed) by the Hot-Dip Process.

3. ASTM B370 - Copper Sheet and Strip for Buiiding Construction.

Pre-installation Meetings: Refer to Division 07 roofing sections as appropriate.
Attend the pre-installation and inspection meetings for roofing Work.

FLASHING AND SHEET METAL
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1.04 DELIVERY, STORAGE AND HANDLING

A Do not install bent or otherwise damaged materials.

PART 2 - PRODUCTS
2.01 MATERIALS
A Galvanized Sheet Steel: ASTM A653, coating designation G90, hot-dip galvanized.

Copper Plate, Sheet and Strip: ASTM B370, cold-rolled, tempered. Copper sheet
and strip shall be cold-rolled-temper.

C. Aluminum Sheet: ASTM B 209, alioy as standard with manufacturer for finish
required, with temper as required to suit forming operations and performance
required; with smooth, flat surface.

1. As-Milled Finish: Mill
E. Fastenings:
1. Galvanized Steel: Nails, rivets, and other fastenings furnished in connection

with galvanized sheet steel Work shall be sealed with rust resistive coating.
Rivets shall be tinned. Nails and other fastenings shall be zinc-coated.

2. Copper: Nails, rivets, and other fastenings furnished in connection with
copper sheet metal Work, shall be manufactured from hard-temper copper
or hard brass.

3. Stainless Steel: Nails, rivets and other fastenings furnished in connection
with stainless steel Work, shall be 300 series alloy to match alloy of
stainless steel being fastened.

F. Soldering Flux: Raw muriatic acid for galvanized steel; rosin for tin, lead and tinned
copper; non-corrosive soldering salts for uncoated copper and acid-type flux
formulated for soldering stainless steel.

G. Solder: ASTM B32, Grade 5A, composed of 95-5 tin-antimony. Name of product
manufacturer and grade designation shall be iabeled, stamped or cast onto each coil
or bar.

2.02 FABRICATION
A. General:

1. Accurately form sheet metal Work to dimensions and shapes indicated and
required. Cope finish moided and brake metal shapes with true, straight,
sharp lines and angles and, where intersecting each other, to a precise fit.
Unless otherwise specified, all galvanized sheet steel shall be 22 gage.
Exposed edges of sheet metal shall have a %2 inch minimum hemmed edge.

B. Roof Pipe Flashings: Provide PVC flashings or prefabricated welded or seamless
flashings.

PART 3 - EXECUTION
3.01 PREPARATION

FLASHING AND SHEET METAL
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A. Concrete and masonry materials in contact with sheet metal shall be painted with
alkali resistant coating, such as heavy-bodied bituminous paint. Wood in contact
with sheet metal shall be painted with two coats of aluminum paint or one coat of
heavy-bodied bituminous paint.

3.02 INSTALLATION

A. General: Coordinate with installation of underiayment indicated in the Drawings and
specified in Section 09 2423.

B. Reglets: Install reglets at constant height above cant or as indicated. Provide
minimum 3-inch lap at end splices of reglets. Seal laps watertight.

C. Counterflashing:

1. Install at constant horizontal elevation across roof slope and slope at
constant height above cant or as indicated.

2. Provide minimum 3-inch lap at all end splices of counterflashing.

D. Galvanized sheet steel parapet coping and flashing shall be continuous over top of
parapet to form a watertight cap, with waterproof seams at approximately 10 feet on
center, or as indicated. Anchor coping to outside of wall with a continuous cleat face
nailed at 24 inch centers. Coping shall be fastened on inside wall with hex head
screws and bonded sealing washers through oversized holes in the back of the
coping. Corners and angles shall be lapped and soldered; do not install joint
sealant.

3.03 TESTING

A. Perform field water testing to demonstrate installation is watertight. Continue
testing with a continuous hose stream applied at base of installation for at least 30
minutes. If leaking is observed, discontinue test and repair installation, then test
until satisfactory resuilts are obtained.

3.04 PROTECTION

A. Protect the Work of this section until Substantial Completion.
3.05 CLEANING
A Remove rubbish, debris, and waste materials and legally dispose of off the Project
site.

END OF SECTION
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PART 1 - GENERAL

1.01

1.02

SECTION 07 84 13

PENETRATION FIRESTOPPING

SUMMARY

Section Includes:

1.

5.

6.

Penetrations for the passage of duct, cable, cable tray, conduit, piping,
electrical busways and raceways through fire-rated vertical barriers (walls
and partitions), horizontal barriers (floor/ceiling assemblies), and vertical
service shaft walls and partitions.

Mineral fiber insulation, fire safing, and safing edge of floor slabs and curtain
walls.

Damming material, clips, and closures.
Gaps between the top of walls and ceilings or roof assembilies.
Expansion joints in walls and floors.

Openings around structural members which penetrate floors or walls.

Related Requirements:

1.

Division 01 - General Requirements.

2. Section 03 3000 - Cast-in-Place Concrete.
3. Section 04 2200 - Concrete Unit Masonry.
4. Section 07 2100 - Thermal Insulation.

5. Section 07 9200 - Joint Sealants.

6. Section 09 2219 - Top Track Fire-Rated System.
7. Section 09 2900 - Gypsum Board.

8. Division 22 - Plumbing.

9. Division 23 - HVAC.

10. Division 26 - Electrical.

1. Division 27 - Communications.
REFERENCES

ASTM Standards:

PENTRATION FIRESTOPPING
07 84 13 - [1]



1. ASTM E84 — Standard Test Method for Surface Burning Characteristics of
Building Materials.

2. ASTM E119 — Standard Test Methods for Fire Tests of Building Construction
and Materials.
3. ASTM E814 - Standard Test Method for Fire Tests of Through-Penetration
Fire Stops.
4. ASTM E1399 — Standard Test Method for Cyclic Movement and Measuring
Minimum and Maximum Joint Widths on Architectural Joint Systems.
5. ASTM E1966 — Standard Test Methods for Fire-Resistive Joint Systems.
B. Underwriters Laboratories, Inc.
1. UL 263 —- Standard for Fire Tests of Building Construction and Materials.
2. UL 723 — Standard for Test for Surface Burning Characteristics of Building
Materials.
3. UL 1479 — Fire Tests of Through Penetration Firestops.
4. UL 2079 - Test for Fire Resistance of Building Joint Systems.
5. UL Fire Resistance Directory.
C. Testing Services:
1. intertek ES SAT.
2. Southwest Research Institute.
3. Underwriters Laboratories.
D. International Firestop Council Guidelines for Evaluating Firestop Systems

Engineering Judgments.

E. California Building Code, Chapter 7 Fire Tests of Through-Penetration Fire Stops.
F. Firestop Contractors International Association (FICA) Manual of Practice.
1.03 SYSTEM DESCRIPTION
A. Provide fire stops and smoke seals to prevent the passage of fire, smoke, toxic

gasses or water from one floor or area to another. Seal openings in floors, fire rated
walls and permanent partitions penetrated by pipes, ducts, conduits and other items
as shown, specified, and as required for the type of construction.

B. Mineral fiber insulation installed as fire safing at non-rated penetrations not
containing pipes, ducts, conduits, and other items in floor slabs, wall partitions,
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construction-joint conditions between slabs and adjacent construction and where
indicated or required.

C. Provide damming material, clips, and closures as required for support and
containment of dams, and other insulation materials required for tested and rated fire
stop systems.

1.04 QUALITY ASSURANCE
A. Performance Criteria:

1. Provide materials and Work to conform to source quality control criteria
specified herein and CBC requirements in fire resistant wall and floor
assemblies to prevent the passage of fire, smoke, and toxic gases.

2. Installed fire stops shall be of sufficient thickness, width, and density to
provide a fire resistance rating at least equal to the floor, wall, or partition
construction into which it is installed.

B. Comply with CBC requirements for fire rated construction.

C. Qualifications of Manufacturer: Products furnished for fire stopping and smoke seals
shall be manufactured by a firm which has been continuously and regularly employed
in the manufacture of these materials for a period of at least 5 years; and which can
provide evidence of these materials being satisfactorily installed on at least 5
projects of similar size and type within such period.

D. Qualifications of Installer: The Work of this section shall be instalied by a firm which
has been in the business of installing similar materials for at least 5 consecutive
years; and can provide evidence of satisfactory completion of 5 projects of similar
size and scope. Installer shall have applicators trained and certified by manufacturer
for performing this Work. Comply with requirements of FICA Manual of Practice.

E. For those firestop applications that exist for which no UL tested system is available
through a manufacturer, an engineering judgment derived from similar UL system
designs or other tests will be submitted to local authorities having jurisdiction for their
review and approval prior to installation. Engineering judgment drawings must follow
requirements set forth by the International Firestop Council.

1.05 SUBMITTALS
A. Product Data:

1. Submit manufacturer's Product Data for each type of fire stop and smoke
seal material proposed for instaliation. Indicate product characteristics,
typical installations, performance, and limitation criteria and test data.

2. Submit manufacturer's printed installation instructions for each type of
product, system, and construction required for the Work. Indicate fire
resistance rating of each installation.

PENTRATION FIRESTOPPING
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3. Submit fire test reports from independent testing agency indicating the
foliowing:

a Fire test report of fire stop material installed to substrate and
penetration materials similar to the Work of this section. Test to
indicate both Fire Resistance (F) and Temperature (T) Ratings.

b Test reports of products to be installed shall indicate conformance to
ASTM E814, UL rating with UL classified system description, and UL
classified system detail.

c. Test reports of products to be installed shall indicate conformance fo
systems included in the Intertek Directory.

B. Field Samples: No less than 10 days before commencing the Work of this section,
provide field installed Samples of fire stop materials and systems.

1. Apply one Sample of fire stop material for each different penetration and
related fire rating required for the Work.

2. Sample areas shall comply with thickness, fire resistance ratings, and
finished appearance.

C. Manufacturer's Qualifications: Submit evidence of conformance with qualification
requirements specified above.

D. Installer's Qualifications: Submit evidence of conformance with qualification
requirements specified above.

1.06 DELIVERY, STORAGE AND HANDLING

A Deliver products to the Project site in manufacturer's original, unopened containers
bearing correct UL labeling.

B. Fire stop material shall be stored above grade in an area protected from detrimental
weather and moisture conditions and in compliance with manufacturer's
requirements, including temperature restrictions.

C. Fire stop and seal materials shall be installed before expiration of shelf life.

PART 2 - PRODUCTS
2.01 MANUFACTURERS
A Unless otherwise noted, products of this section shall be as manufactured by:
1. 3M Fire Protection Products.
2. Hilti, inc.

3. Nelson Firestop Products.
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4. Tremco, Inc.
5. Equal.

B. Provide materials and systems of specified manufacturers to suit penetration and
substrate as determined by various conditions of installation.

C. Provide firestopping composed of components that are compatible with the
substrates forming openings and the items penetrating the firestop, under conditions
of service and application, as demonstrated by the fire stopping manufacturer based
on testing and field experience.

,,,,,, 2.02 MATERIALS
A. Firestop Collar: Made of galvanized steel housing and intumescent inserts for
firestopping combustible pipes through walls and floors. For use with concrete,
masonry, wood floor and gypsum wall assemblies. Provide two collars on walls, one
on each side, and one collar on underside of floors.

1. 3M: Plastic Pipe Device PPD.
2. Hilti: CP 643N and CP 644.
3. Tremco: TREMstop D.
4. Nelson Firestop Products: PCS Pipe Choke System.
5. Equal.
B. Fire Block: Intumescent flexible block based on a two component foam, for use in

walls and floors and concrete, masonry and gypsum wall assemblies. For large
openings containing multiple penetrations: wall openings up to 48 inches by 48
inches and floors up to 36 inches by 36 inches.

1. 3M: Fire Barrier Self-Locking Piliow.
2. Hilti: FS 657.
3. Tremco: TREMstop PS1, TREMstop PS2.
4. Nelson Firestop Products: Fire Brick, Pillows.
5. Equal.
C. Firestop Mortar: Fire-resistant mortar suitable for fireproofing large horizontal or

vertical, concrete or masonry openings penetrated by singie or multipie non-
combustible pipes or cable trays.

1. 3M: Fire Barrier Mortar.

2. Hilti: CP 637.
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3. Tremco: TREMstop Mortar.

4, Nelson Firestop Products: CMP Firestop Mortar.

5. Equal.

Firestop Putty Stick: Intumescent, non-hardening, firestop putty for single or bundled

cables and non-combustible pipe penetrations. For use in horizontal or vertical,
concrete, masonry or gypsum wall assemblies.

1. 3M: MP + Stix.

2. Hilti: CP 618 and CP 619T.

3. Tremco: TREMstop MP Putty Stick.

4, Nelson Firestop Products: FSP AA445, AA439.
5, Equal.

Firestop Putty Pad: Moldable firestop putty for protection of electrical outlet boxes.

1. 3M: MPP+.

2. Hilti: CP 617.

3. Tremco: TREMstop MP Putty Pad.

4. Nelson Firestop Products: FSP AA452, AA439.
5. Equal.

Firestop Sealant: Smoke, gas and water resistant. For use in horizontal or vertical,
concrete, masonry or gypsum wall assemblies.

1. Two or single component intumescent system for protection of combustible
and non-combustible pipe, conduit and cable penetrations.

a) 3M: CP-25WB+, IC-15WB+, 3000WT.
b) Hilti: FS ONE.

c) Tremco: TREMstop IA+ or FyreCaulk.
d) Nelson Firestop Products: ES1399.

e) Equal.

2. Silicone based system that provides maximum movement in fire-rated joint
applications and pipe penetrations.

a) 3M: 2000+, 2000 NS.
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4.

5.

b) Hilti: CP 601S.

c) Tremco: TREMstop Fyre-sil.

d) Nelson Firestop Products: CLK AA529, AA542, AA492.

e) Equal.

Firestop Wrap Strip: Wrap strip of intumescent, flexible firestop for use with
plastic and insulated pipe penetrations. For use in horizontal or vertical,
concrete, masonry or gypsum wall assemblies.

3M: Ultra GS, FS-195.

Hilti: CP 648-S, CP 648-E.

Tremco: TREMstop SuperStrip or TREMstop WS.

Nelson Firestop Products: MCT, MPS.

Equal.

Spray. Sprayable or brush applied fire-rated mastic for construction joints where
maximum movement is required. For use in horizontal or vertical, concrete, masonry
or gypsum wall assemblies, at top of wall joints, curtain wall/slab edge and
expansion joints.

1.

2.

3.

4.

5.

3M: FD 200.

Hilti: CP 672.

Tremco: TREMstop Acrylic SP spray.
Nelson Firestop Products: FSC3.

Equal.

Fire Safing, Mineral Fiber or Ceramic Wool Non-Combustible Insulation:

1.

Mineral Fiber: Density 4 pounds per cubic foot, USG Thermafiber, Johns
Manville Industrial Insulation Group (11G), Roxul AFB, or equal.

Ceramic Wool: Density 6 pounds per cubic foot, Johns Manville "Ceramic
Fiber Insulation", Unifrax "Fiberfrax" ceramic fiber, or equal. Provide
material in tested thickness for required hour rating.

a. Flame Spread: Less than or equal to 25.

b. Smoke developed: Less than or equal to 50.
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3. For mineral fiber, provide 20 (gage minimum size metal retainer clips
and plates for fire safing support in vertical applications and in
compliance with tested system design.

L. Supplemental Material: Provide supplementary materials required for complete, fire
rated, installation.

2.03 SOURCE QUALITY CONTROL

A Fire stop and smoke seal material shall be tested by an independent testing agency
for conformance to Flame (F) and Temperature (T) requirements of ASTM E814/UL
1479.

B. Conform to UL Fire Hazard Classification Requirements. Material shall be classified
as a fill, void, or cavity material and system for UL Through Penetration Firestop
System.

C. Material shall be tested and shall display Flame Spread Index of 25 or less, and
Smoke Developed Index of 450 or less when tested in accordance with ASTM E84.

PART 3 - EXECUTION
3.01 APPLICATION REQUIREMENTS
A. Provide single component fire stop sealant or putty:

1. Within penetrations subject to movement including conduit, cable bundles,
buss duct, and noncombustible pipe.

2. As a sealant or caulking for smoke barrier construction, fire, and smoke
dampers, mechanical/electrical framed elements in masonry and gypsum
board partition systems, and other conditions.

B. Provide mineral fiber insulation for fire safing at joints and openings through floor
slabs, walls, and partitions not indicated to be grouted, gaskets, sealed or otherwise
made sound or air tight in this or other sections. Fire safing shall be packed and
wedged solidly from both sides of walls and partitions, and from both top and bottom
sides of slabs with noncombustible mineral fiber insulation.

3.02 PREPARATION

A. Examine the areas and conditions where fire stops and smoke seals are to be
installed for conditions detrimental to the proper completion of the Work. Do not
proceed with the Work until unsatisfactory conditions have been corrected for rated
fire protection.

B. Surface to receive fire stops or smoke seals shall be free of dirt, dust, grease, form
release agents, or other matter that would impair the bond of the fire stop material to
the substrate or penetrating items. Substrate shall be frost free and when required,

dry.
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C. Voids and cracks in substrate shall be filled and unnecessary projections removed
before installation of fire stops.

D. Assure that all pipes, conduit, cable, and other items, which penetrate fire rated
construction, have been permanently installed before installation of fire stops.
Schedule and sequence the Work to assure that partitions and other construction,
which would conceal penetrations, are not installed before the instaliation of fire
stops and smoke seals.

E. Comply with manufacturer's recommendations for temperature and humidity
conditions before, during, and after installation of fire stops and smoke seals.

3.03 INSTALLATION

A General: Provide installation in accordance with manufacturer's installation
procedures, as required. Install fire stops in accordance with fire test reports, UL Fire
Resistance Directory, Intertek Testing Services Directory or SpecDirect, and
reviewed Sample installations.

B. Dam Construction:

1. Install dams when required to properly contain fire stopping materials within
openings and as required to achieve fire resistance rating as tested and
rated.

2. Provide in conformance with installation requirements for type of floor, wall,

and partition construction, and as recommended by fire stop manufacturer.

3. Combustible damming material shall be removed after appropriate curing.
Noncombustible damming material may be left as a permanent component
of the fire stop system.

4. Placement of dams shall not interfere with function, or adversely affect the
appearance, of adjacent construction.

C. Installation of Single Component Fire Stop Sealant:
1. Provide noncombustible insulation as required to achieve fire resistance
rating.
2. Install with manual or powered sealant gun. For up to 3 hour rating, instail to

the thickness required by the Listed System Designs as directed for wall and
floor applications.

3. Surface of gun grade fire stop sealant shall be tooled with clean potable
water.
4, Remove excess materials from adjacent surfaces within 10 minutes, with

either water or other material compatible with sealant and recommended by
sealant manufacturer, leaving the Work in a neat, clean condition.

D. Installation of Cementitious Fire Stop Mortar:

PENTRATION FIRESTOPPING
07 84 13-[9]




3.04

3.05

3.06

1. Mixing: Add dry powder to water and mix with mechanical mixer or hand
mixing tools. Ratio and duration of mix shall be as instructed by fire stop
mortar manufacturer. Average wet density of mortar shall be 70 pounds per
cubic foot (plus or minus 5).

2. Wet surfaces before installation of fire stop mortar. Mortar may be hand
installed or pumped into the opening.

3. When installing around layered and grouped cables, vibrate or move the
cables slightly to prevent voids from forming between the cables.

4. Exposed surfaces shall be finished with conventional plastering tools before
curing.
5. Allow at least 48 hours for initial cure before form removal. For full cure

allow 28 days.
FIELD QUALITY CONTROL

Examine sealed penetration areas to ensure proper installation before concealing or
enclosing areas.

Repair damaged areas and restore integrity of assembly.

Keep areas of work accessible until inspection by authorities having jurisdiction.
PROTECTION

Protect the Work of this section until Substantial Completion.

CLEANUP

Clean surfaces adjacent to sealed openings and joints and remove excess
of firestopping materials.

Remove rubbish, debris, and waste materials and legally dispose of off the
Project site.

END OF SECTION
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SECTION 07 92 00

JOINT SEALANTS

PART 1 - GENERAL

1.01

1.02

1.03

SUMMARY

Section Includes:

1. Joint sealants.

2. Preparation for application of sealants.

Related Requirements:

1. Division 01 - General Requirements.

2. Section 06 2000 - Finish Carpentry.

3. Section 07 6000 - Flashing and Sheet Metal.
4. Section 07 8413 - Penetration Firestopping.
5. Division 08 - Openings.

6. Division 09 - Finishes.

7. Section 10 2813 - Toilet Accessories.
SUBMITTALS

Shop Drawings: Submit Shop Drawings indicating sealant joint locations, with full-size sealant
joint details.

Product Data: Submit manufacturer's literature for each sealant material.

Material Samples: Submit Samples indicating color range available for each sealant material
intended for installation in exposed locations.

Certifications:  Submit manufacturer's certification materials comply with requirements
specified.

Site Samples: At locations required, provide a Sample of sealant for each typical installation,
approximately 24 inches long, including joint preparation, backing, sealant and tooling. Allow
backing to extend 6 inches beyond end of sealant for inspection of substrate.

Test Reports: Submit manufacturer's adhesion compatibility test reports according to ASTM
C794 for each substrate.

QUALITY ASSURANCE

Qualifications of Installer: The Work of this section shall be installed by a firm which has been
in the business of installing similar materials for at least five consecutive years; and can show
evidence of satisfactory completion of five projects of similar size and scope. Installer shall
have applicators trained and approved by manufacturer for performing this Work.
JOINT SEALANTS
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1.04

1.05

“““ 2.01
A.
B.
2.02
A.
2.03
A

DELIVERY, STORAGE AND HANDLING

Store in accordance with manufacturer's recommendations. Provide a uniform ambient
temperature between 60 and 80 degrees F.

WARRANTY
Manufacturer: five year material warranty.

Installer: two year installation/application warranty.

PART 2 - PRODUCTS

GENERAL
Furnish sealants meeting following in-service requirements:
1. Normal curing schedules are permitted.

2. Non-staining, color fasiness (resistance to color change), and durability when
subjected to intense actinic (ultraviolet) radiation are required.

Furnish the products of only one manufacturer unless otherwise required, sealant colors as
selected to match the adjoining surfaces.

MANUFACTURERS

Sealants must be approved by LAUSD’s Office of Environmental Health and Safety (OEHS).
Check OEHS website for approved products. Not all products by a manufacturer are approved
by OEHS.

MATERIALS

Sealants:

1. Sealant 1: Acrylic latex, one-part, non-sag, mildew resistant acrylic emulsion
compound complying with ASTM C834, Type S, Grade NS, formulated to be paintable.

a. Tremco Inc., Acrylic Latex Caulk.
b. Pecora Corporation, AC-20.
c. Equal.
2. Sealant 2: Butyl sealant, one-part, non-sag, solvent-release-curing sealant complying

with ASTM C1311, gun grade and formulated with a minimum of 75 percent solids.

a. Tremco Inc., Tremco Butyl Sealant.
b. Pecora Corp., BC-158.
c. Equal.
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Sealant 3: Silicone sealant, one-part non-acid-curing silicone sealant complying with
ASTM C920, Type S, Grade NS, Class 25.

a. Dow Corning Corp., Dow Corning 790, 791, 795.
b. General Electric Co., Silpruf.

c. Tremco, Inc., Spectrem 1.

d. Pecora Corp., 864.

e. Equal.

Sealant 4: One-part mildew-resistant silicone sealant, complying with ASTM C920,
Type S, Grade NS, Class 25.

a. Dow Corning Corp., Dow Corning 786.
b. General Electric Co., Sanitary 1700.
c. Tremco, inc., Proglaze White.

d. Equal.

Sealant 5: One-part non-sag urethane sealant, complying with ASTM C920, Type S,
Grade NS, Class 25.

a. Sika Corporation, Sikaflex -221e.
b. Equal.

Sealant 6: Multi-part pouring urethane sealant, complying with ASTM C920, Type M,
Grade P, Class 25.

a. Sika Corporation, Sikaflex 2C NS/SL.
b. Equal.

Sealant 7: Acoustical sealant, non-drying, non-hardening permanently flexible
conforming to ASTM D217.

a. Pecora Corp., BA-98 Acoustical Sealant.

b. Equal.

See 07 8413 - Penetration Firestopping for rated sealants.

.Joint Backing: ASTM D1056; round, closed cell Polyethylene Foam Rod; oversized 30 o 50
percent larger than joint width, reticulated polyolefin foam.

Primer: Non-Staining Type. Provide primer as required and shall be product of manufacturer
of installed sealant.

Bond Breaker: Pressure sensitive tape recommended by sealant manufacturer.
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F. Sealants shall have normal curing schedules, shall be nonstaining, color fast and shall resist
deterioration due to ultraviolet radiation.

PART 3 - EXECUTION
3.01 EXAMINATION

A. Verify that joint openings are ready to receive Work and field tolerances are within the
guidelines recommended by sealant manufacturer.

3.02 SURFACE PREPARATION

A Joints and spaces to be sealed shall be completely cleaned of alil dirt, dust, mortar, oil, and
other foreign materials which might adversely affect sealing Work. Where necessary,
degrease with a solvent or commercial degreasing agent. Surfaces shall be thoroughly dry
before application of sealants.

B. If recommended by manufacturer, remove paint and other protective coatings from surfaces to
be sealed before priming and installation of sealants.

C. Preparation of surfaces to receive sealant shall conform to the sealant manufacturer's
specifications. Provide air pressure or other methods to achieve required results. Provide
masking tape to keep sealants off surfaces that will be exposed in finished Work.

D. Etfch concrete or masonry surfaces to remove excess alkalinity, uniess sealant manufacturer's
printed instructions indicate that alkalinity does not interfere with sealant bond and
performance. Etch with 5 percent solution of muriatic acid; neutralize with dilute ammonia
solution, rinse thoroughly with water and allow to dry before sealant installation.

E. Perform preparation in accordance with ASTM C804 for solvent release sealants, and ASTM
C962 for elastomeric sealants.

F. Protect elements surrounding Work of this section from damage or disfiguration.
3.03 SEALANT APPLICATION SCHEDULE
Location Type Color
A Exterior and Interior joints in Sealant 6 To match adjacent
horizontal surfaces of concrete; material

between metal and concrete
masonry and mortar.

B. Exterior door, entrance and window Sealant3or5 To match adjacent
frames. Exterior and interior vertical material
joints in concrete and masonry
metal flashing.

C. Joints within glazed curtain wali Sealant 3 Translucent or
system. Skylight framing system. Biack
Aluminum entrance system
glass and glazing.
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3.04

interior joints in ceramic file Sealant 4 Translucent or White
and at plumbing fixtures.

Under thresholds. Sealant 2 Black

All interior joints Sealant 1 To Match Adjacent

not otherwise scheduled Surfaces

Heads and sills, Sealant 7 Match Adjacent Surfaces

perimeters of frames
and other openings in
insulated partitions

APPLICATION

Provide sealant around all openings in exterior walls, and any other locations indicated or
required for structure weatherproofing and/or waterproofing.

Sealants shall be installed by experienced mechanics using specified materials and proper
tools. Preparatory Work (cleaning, etc.) and installation of sealant shall be as specified and in
accordance with manufacturer's printed instructions and recommendations.

Concrete, masonry, and other porous surfaces, and any other surfaces if recommended by
manufacturer, shall be primed before installing sealants. Primer shall be installed with a brush
that will reach all parts of joints to be filled with sealant.

Sealants shall be stored and installed at temperatures as recommended by manufacturer.
Sealants shall not be installed when they become too jelled to be discharged in a continuous
flow from gun. Modification of sealants by addition of liquids, solvents, or powders is not
permitted.

Sealants shall be installed with guns furnished with proper size nozzles. Sufficient pressure
shall be furnished to fill all voids and joints solid. in sealing around openings, include entire
perimeter of each opening, unless indicated or specified otherwise. Where gun installation is
impracticable, suitable hand tools shall be provided.

Sealed joints shall be neatly pointed on flush surfaces with beading tool, and internal corners
with a special tool. Excess material shall be cleanly removed. Sealant, where exposed, shall
be free of wrinkles and uniformly smooth. Sealing shall be complete before final coats of paint
are installed.

Comply with sealant manufacturer's printed instructions except where more stringent
requirements are indicated on Drawings or specified.

Partially fill joints with joint backing material, furnishing only compatible materials, until joint
depth does not exceed 1/2 inch joint width. Minimum joint width for metal to metal joints shall
be 1/4 inch. Joint depth, shall be not less than 1/4 inch and not greater than 1/2 inch.
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J.

K.
3.06

A.

B.
3.06

A.
3.07

A
3.08

A

Install sealant under sufficient pressure to completely fill voids. Finish exposed joints smooth,
flush with surfaces or recessed as indicated. Install non-tracking sealant to concrete
expansion joints subject to foot or vehicular traffic.

Where joint depth prevents installation of standard bond breaker backing rod, furnish non-
adhering tape covering to prevent bonding of sealant to back of joint. Under no circumstances
shall sealant depth exceed 1/2 inch maximum, unless specifically indicated on Drawings.

Prime porous surfaces after cleaning. Pack joints deeper than 3/4 inch with joint backing to
within 3/4 inch of surface. Completely fill joints and spaces with gun applied compound,
forming a neat, smooth bead.

MISCELLANEQUS WORK

Sealing shall be provided wherever required to prevent light leakage as well as moisture
leakage. Refer to Drawings for condition and related parts of Work.

Install sealants to depths as indicated or, if not indicated, as recommended by sealant
manufacturer but within following general limitations:

1. For joints in concrete walks, slab and paving subject to traffic, fill joints to a depth
equal to 75 percent of joint width, but not more than 3/4 inch deep or less than 3/8 inch
deep, depending on joint width.

2. For building joints, fill joints to a depth equal to 50 percent of joint width, but not more
than 1/2 inch deep or less than 1/4 inch deep.

CLEANING
Remove rubbish, debris, and waste materials and legally dispose of off the Project site.
CURING

Sealants shall cure in accordance with manufacturer's printed recommendations. Do not
disturb seal until completely cured.

PROTECTION

Protect the Work of this section until Substantial Completion.
END OF SECTION
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SECTION 09 80 00

PAINTING AND COATING
PART 1 - GENERAL

1.01 SUMMARY

A Section Includes:
1. Interior and exterior painting.

B. Following items shall not be painted:
1. Brass valves, chromium or nickel-plated piping and fittings.
2. Boiler control panels and control systems.
3. Fabric connections {o fans.
4, Flexible conduit connections to equipment, miscellaneous name plates,

stamping, and instruction labels and manufacturer's data.

5. Mechanical and electrical utility lines, piping and heating and ventilation
ductwork in tunnels, under-floor excavated areas or crawl spaces, attic spaces
and enclosed utility spaces.

,,,,,,, 6. Flag, floodlight, parking light poles and loudspeaker poles, metal stairs,
handrails and chain-link fence with a galvanized finish, unless otherwise noted.

7. Structural and miscellaneous steel, open web steel joists and metal floor
decking, which will not be exposed in final construction, shall have no finish
other than one coat of shop primer.

8. Hardboard covering on tops and backs of counters and benches.

9. Brass, bronze, aluminum, lead, stainless steel and chrome or nickel-
plated surfaces.

10. Non-metallic walking surfaces unless specifically shown or specified to
be painted.

1.02 REGULATORY REQUIREMENTS

A. Paint materials shall comply with the Food and Drug Administration’s (F.D.A.) Lead
Law and the current rules and regulations of local, state and federal agencies
governing the use of paint materials.

fffffff 1.03 SUBMITTALS

A. List of Materiais: Before submittal of samples, submit a complete list of proposed
paint materials, identifying each material by distributor's name, manufacturer’s name,
product name and number, including primers, thinners, and coloring agents, together
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with manufacturers’ catalog data fully describing each material as to contents,
recommended installation, and preparation methods. ldentify surfaces to receive
various paint materials.

B. Material Samples: Submit manufacturer's standard colors samples for each type of
paint specified. Once colors have been selected, submit Samples of each color
selected for each type of paint accordingly:

1. Samples of Paint and Enamel must be submitted on standard 8 2" x 11"
Leneta Opacity-Display Charts. Each display chart shall have the color in full
coverage. The sample shall be prepared from the material to be installed on
the Work. Identify the school on which the paint is to be installed, the batch
number, the color number, the type of material, and the name of the
manufacturer.

2. Elastomeric shall be submitted in duplicate samples of the texture coating.
Samples will be not less than 2 2 by 3 %2 in size and installed upon backing.
Finished Work will match the reviewed Sample in texture.

3. Materials and color samples shall be reviewed before starting any painting.

C. For transparent and stained finishes, prepare samples on same species and quality
of wood to be installed in the Work, with written description of system used.

1.04 QUALITY ASSURANCE
A. Certification of Materials: With every delivery of paint materials, the manufacturer
shall provide written certification the materials comply with the requirements of this
section.
B. Coats: The number of coats specified is the minimum number. If full coverage is not

obtained with the specified number of coats, install additional coats as required to
provide the required finish.

C. Install coats and undercoats for finishes in strict accordance with the
recommendations of the paint manufacturer as reviewed by the Architect.

D. Paint materials shall comply with the following as a minimum requirement:

1. Materials shall be delivered to Project site in original unbroken containers
bearing manufacturer's name, brand number and batch number.

2. Open and mix ingredients on premises in presence of the Project Inspector.
1.05 DELIVERY, STORAGE AND HANDLING
A Storage and Mixing of Materials: Store materials and mix only in spaces suitable for
such purposes. Maintain spaces clean and provide necessary precautions to prevent

fire. Store paint containers so the manufacturer's labels are clearly displayed.

1.06 SITE CONDITIONS
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A Temperature: Do not install exterior paint in damp, rainy weather or until surface has
thoroughly dried from effects of such weather. Do not install paint, interior, or exterior,
when temperature is below 50 degrees F, or above 90 degrees F, or dust conditions
are unfavorable for installation.

1.07 WARRANTY
A. Manufacturer shall provide a three year material warranty.
B. Installer shall provide a three year application warranty.
1.08 MAINTENANCE
A Provide at least one gallon of each type, color and sheen of paint coating installed.

Label containers with color designation indicated on Drawings.

PART 2 - PRODUCTS
2.01 PAINT MATERIALS

A Furnish the products of only one paint manufacturer unless otherwise specified or
required. Primers, intermediate and finish coats of each painting system must all be
the products of the same manufacturer, including thinners and coloring agents, except
for materials furnished with shop prime coat by other trades.

B. Factory mix paint materials to correct color, gloss, and consistency for installation to
the maximum extent feasible.

C. Paint materials to be minimum “Architectural Grade”.
D. Gloss degree standards shall be as follows:
HIGH GLOSS 70 and above EGGSHELL 30 to 47
SEMI-GLOSS  481to 69 SATIN 1510 29
2.02 MANUFACTURERS
A. Acceptable manufacturers, unless otherwise noted:
1. Benjamin Moore Paints
2. Frazee Paints and Wall coverings

3. Vista Paints

4, Sherwin Williams
5. ICl Paints
6. Equal.
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PART 3 - EXECUTION
3.01 PREPARATION

A Examine surfaces to receive paint finish. Surfaces which are not properly prepared
and cleaned or which are not in condition to receive the finish specified shall be
corrected before prime coat is installed.

B. New woodwork shall be thoroughly cleaned, hand sandpapered, and dusted off. Nail
holes, cracks or defects in Work shall be filled. On stained woodwork, fill shall be
colored to match stain. Filling shall be performed after the first coat of paint, shellac or
varnish has been installed.

C. Plaster surfaces except veneer plaster shall be allowed to dry at least 3 weeks before
painting. Veneer plaster shall be allowed to dry sufficiently to receive paint as
determined by moisture meter tests.

D. Metal surfaces to be painted shall be thoroughly cleaned of rust, corrosion, oil, foreign
materials, blisters, and loose paint.

E. Do not install painting materials to wet, damp, dusty, dirty, finger marked, rough,
unfinished or defective surfaces.

F. Concrete surfaces shall be dry, cleaned of dirt and foreign materials and in proper
condition to receive paint. Neutralize spots demonstrating effects of alkali.

G. Mask off areas where necessary.
3.02 APPLICATION
A Backpainting: Immediately upon delivery to the Project site, finish lumber and miliwork

shall be backpainted on surfaces that will be concealed after installation. Items to be
painted shall be backpainted with priming coat specified under "Priming".

B. Priming: New wood and metal surfaces specified to receive paint finish shall be
primed. Surfaces of miscellaneous metal and steel not embedded in concrete, and
surfaces of unprimed plain sheet metal Work shall be primed immediately upon
delivery to the Project site. Galvanized metal Work and interior and exterior woodwork
shall be primed immediately after installation. Priming of surfaces and priming coat
shall be as follows:

1. Knots, Pitch and Sap Pockets: Shellac before priming.

2. Exterior Woodwork and Wood Doors: Prime with one coat of exterior
waterborne emulsion wood primer.

3. Interior Woodwork: Where indicated to be painted, prime with one coat of
waterborne wood primer.

4, Stain: Woodwork indicated to receive a stain and varnish finish shall be
stained to an even color with water borne stain. On open-grained hardwood,
mix stain with paste filler and completely fill pores in wood.
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5. Galvanized Metal Work: Clean oil, grease and other foreign materials from
surfaces. Install vinyl wash pretreaiment coating. Follow manufacturer's
instructions for drying time, and then prime with one coat of metal primer.

6. Unprimed Iron, Steel, and Other Uncoated Metals: Where specified to be
painted, prime with one coat of metal primer.

7. Shop Primed Metal ltems: Touch up bare and abraded areas with metal
primer before installation of second and third coats.

8. Coats shall be installed evenly and with full coverage. Finished surfaces shall
be free of sags, runs and other imperfections.

C. Allow at least 24 hours between coats of paint.
D. Rollers shall not be used on wood surfaces.
E. Each coat of painted woodwork and metal, except last coat, shall be sandpapered

smooth when dry. Texture-coated gypsum board shall be sanded lightly to remove
surface imperfections after first coat of paint has been installed.

F. Each coat of paint or enamel shall be a slightly different tint as required. Each coat of
paint, enamel, stain, shellac, and varnish will be inspected by the IOR before next coat
"""" is applied. Notify the Project Inspector that such Work is ready for inspection.

1. Tinting Guideline: The first coat, primer/undercoat(s) to be untinted or
tinted up to 50 percent lighter or darker (at the discretion of the
installer) than the finish coat. The second coat (or third coat if a seal
coat and undercoat have been specified) is to be factory tinted in the
range of 10 percent to 15 percent lighter or darker (at the discretion of
the installer) than the finish coat. The final coat is to be factory tinted
to the required color selected. These tinting guidelines shall be
provided on all surfaces receiving paint.

G. Do not "paint-out" UL labels, fusible links and identification stamps.
H. Paint Roller, brush and spray.
1. Only Paint rollers shall be used on interior plaster, drywall, masonry/plaster

and plywood surfaces, nap shall not exceed one half inch in length.

2. First coat on wood overhang and ceilings shall have material applied by rolier
and then brushed out in a professional manner to leave surface free of
imperfections. Finish coat may be sprayed.

3. Other surfaces shall have all coatings applied with brushes of proper size.
4. Spray work is permitted only on radiators, acoustic plaster, masonry and
plaster.

L Where ceilings are specified to be painted, beams, cornices, coves, ornamental
features, plaster grilles, etc. shall be included.
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J. Ceilings shall be white, including classrooms, storage rooms, offices, arcades, eic.
Boiler room and fan room ceiling color shall match adjacent walls.

3.03 CLEANING

A. Remove rubbish, waste, and surplus material and clean woodwork, hardware, floors,
and other adjacent Work.

B. Remove paint, varnish and brush marks from glazing material and, upon completion of
painting Work, wash and polish glazing material both sides. Glazing material, which is
damaged, shall be removed and replaced with new material.

C. Clean hardware and other unpainted metal surfaces with recommended cleaner. Do
not furnish abrasives or edged tools.

3.04 SCHEDULE
A Interior:
1. Woodwork, Painted: 3 coats.
a. First Coat: As specified in this section under Priming.
b. Second and Third Coats: Interior enamel, semi-gloss or gloss as
indicated.
2. Woodwork, Stained and Varnished: 4 coats.
a. First Coat: As specified in this section under Priming.
b. Second, Third and Fourth Coats: Varnish, semi-gloss.
3. Wood Corridor doors: 4 coats.
a. First Coat: As specified in this section under Priming.
b. Second, Third, and Fourth Coats: Varnish, gloss.
4. Other Wood Doors: 4 coats.
a. Varnished or painted as indicated.
b. If varnished, same finish system as painted woodwork, with semi-
gloss or gloss finish to match adjacent wall.
5. Miscellaneous Woodwork: 4 coats. Wood items including, but not limited to:

stair treads and risers, handrails, rolling ladders, wood base and shoe, chair
rails, counter tops and locker room benches.

a. First Coat: As specified in this section under Priming.

b. Second, Third and Fourth: Exterior varnish, gloss.
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10.

11.

Exterior:

1.

Casework: Interior surfaces of casework (except plastic laminate-faced
casework) including top, edges and underside of shelving, poles, surfaces of
drawers (except fronts), interior surfaces of mailbox pigeonholes, and particle
board.

a. First Coat: Waterborne stain.

b. Second and Third Coats: Satin varnish.

Plaster: 4 coats.

a. First Coats: Pigmented wall sealer.

b. Second coat: Enamel under coater.

c. Third and Fourth Coats ~ Interior enamel, semi-gloss or gloss as
indicated.

Gypsum Board: 4 coats.

a. First Coat: Drywall sealer.

b. Second Coat: Enamel under coater.

c. Third and Fourth Coats: Interior enamel, semi-gloss or gloss as
indicated.

Concrete: 3 coats.

a. First: Concrete sealer.

b. Second and Third: Interior enamel, semi-gloss or gloss as indicated.
Concrete Block: 3 coats.

a. First: Concrete block filler.

b. Second and Third: Interior enamel, semi-gloss or gloss as indicated.
Metal: Shall be cleaned, pre-treated and painted with 3 coats. ltems to be
painted include, but are not limited to: .exposed structural and miscellaneous
steel, metal doors and frames, ladders, table and bench legs.

a. First Coat: Metal primer.

b. Second and Third Coats: Interior gloss enamel, except metal doors
and frames which shall be semi-gloss or gloss to match adjacent wall.

Woodwork: 3 coats.
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a. First Coat: As specified in this section under Priming.

b. Second and Third Coats: Exterior house and trim enamel.

Wood Doors: 3 coats.

a. First Coat: As specified in this section under Priming.

b. Second and Third Coats: Exterior gloss enamel.

Plaster and Stucco: 3 coats. Flat 100 percent acrylic.

a. Prime Coat: Alkali resistant primer/sealer.

b. Exterior 100 percent acrylic.

Concrete: 3 coats. Flat 100 percent acrylic.

a. First Coat: Concrete sealer.

b. Second and Third Coats: Exterior 100 percent acrylic.

Concrete Block: 3 coats. Flat 100 percent acrylic.

a. First Coat: Concrete block filler.

b. Second and Third Coats: Exterior 100 percent acrylic.

Metal: 3 coats. Shall be cleaned and pre-treated. Items to be painted include,
but are not limited to: steel columns and miscellaneous steel items, gravel
stops, metal doors and frames, hoods and flashings.

a. First Coat: As specified in this section under Priming.

b. Second and Third Coats: Exterior gioss enamel.

Mechanical and Electrical Work:

1.

Except where interior mechanical and electrical Work to be painted is
specified to receive another paint finish, Work occurring in finished rooms and
spaces shall be cleaned, pre-treated, and painted with 3 coats. Items to be
painted include, but are not limited to: steel and copper piping, pipes, vents,
fittings, ducts, plenums, miscellaneous supports and hangers, electrical
conduit, fittings, puli boxes, outlet boxes, unfinished surfaces of plumbing
fixtures, miscellaneous metal cabinets, panels, and access doors and panels.

a. First Coat: As specified in this section under Priming.

b. Second and Third Coats: Interior enamel, semi-gloss or gloss to
match adjacent wall or ceiling finish.

Insulation and Taping on Pipes and Ducts: 3 coats.
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3.05

3.06

a. Finished Rooms:
1) First Coat: Interior waterborne primer.

2) Second and Third Coats: Interior semi-gloss or gloss enamel
to match adjoining wall or ceiling finish.

b. Building Exterior:
1) First Coat: Exterior waterborne primer.
2) Second and Third Coats: Exterior gloss enamel.
3. Inside surfaces of ducts, vents, dampers and louvers as far back as visible

from room in which they open shall be painted with 2 coats of flat biack paint.

Miscellaneous:

1. Outside Storage Units (wood or metal). 3 coats.
a. First Coat: As specified in this section under Priming.
b. Second and Third Coats: Exterior gloss enamel.
2. Exterior and interior surfaces of storage bins, and potting tables shall have 3

coats of acrylic stain.
3. Wood compost bins shall be finished with 3 coats of acrylic stain.
PROTECTION
Protect the Work of this section until Substantial Completion.
CLEANUP

Remove rubbish, debris, and waste materials and legally dispose of off the Project site.

END OF SECTION
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SECTION 22 05 03
PIPES AND TUBES FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

A Section Includes: Pipe and pipe fittings for the following systems:
1. Equipment drains and over flows.
B. Related Sections:

1. Section 22 05 29 - Hangers and Supports for Plumbing Piping and
Equipment: Product requirements for pipe hangers and supports and
firestopping for placement by this section.

2. Section 22 05 53 - Identification for Plumbing Piping and Equipment:
Product requirements.

3. Section 22 07 00 - Plumbing Insulation: Product requirements for
piping insulation for placement by this section.

1.2  REFERENCES

A. American Society of Mechanical Engineers:

1. ASME B16.3 - Maileable Iron Threaded Fittings.

2. ASME B16.18 - Cast Copper Alioy Solder Joint Pressure Fittings.

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

4. ASME B16.23 - Cast Copper Alloy Solder Joint Drainage Fittings
(DWV).

5. ASME B16.29 - Wrought Copper and Wrought Copper Alloy Solder
Joint Drainage Fittings - DWV.

6. ASME B31.9 - Building Services Piping.

7. ASME B36.10M - Welded and Seamless Wrought Steel Pipe.

B. ASTM International:

1. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron

Castings.

2. ASTM A53/A53M - Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamiless.
ASTM B32 - Standard Specification for Solder Metal.
ASTM B88 - Standard Specification for Seamless Copper Water Tube.
ASTM B306 - Standard Specification for Copper Drainage Tube
(DWV).

okrw

C. American Welding Society:
1. AWS A5.8 - Specification for Filler Metals for Brazing and Braze
Welding.
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1.3

1.4

1.5

1.6

1.7

1.8

SUBMITTALS
A. All submittals must be included together in a single submittal for Division 23.

B. Shop Drawings: Indicate layout of piping systems, including equipment, critical
dimensions, and sizes. Submit shop drawings sealed by registered
professional engineer.

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

D. Design Data: Indicate pipe sizes. Indicate pipe sizing methods. Indicate
calculations used. Submit sizing methods and calculations sealed by
registered professional engineer.

E. Welders’ Certificate: Include welders’ certification of compliance with ASME
Section IX.
QUALITY ASSURANCE

A. Perform Work in accordance with ASME B31.9 code for installation of piping
systems and ASME Section IX for welding materials and procedures.

B. Maintain one copy of each document on site.
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 5 years documented experience approved by manufacturer.

C. Design piping systems with pipe hangers and supports under direct
supervision of Professional Engineer experienced in design of this Work and
licensed in State of California.

PRE-INSTALLATION MEETINGS

A. Convene minimum one week prior to commencing work of this section.

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.

FIELD MEASUREMENTS
A. Verify field measurements prior to fabrication.
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PART 2 PRODUCTS
2.1 EQUIPMENT DRAINS AND OVERFLOWS

A. Condensate Drain Piping, Above Grade

1. PVC Pipe Schedule 40: Cell classification ASME 1784, hardness
ASTM D785, tensile strength ASTM D638, coefficient of linear
expansion ASTM D696, heat deflection temperature @264 PSI,
annealed ASTM D648, specific heat ASTM D2766, flammability rating
UL94.

2. UV Protection — Clean pipe of dirt and oil, wipe with a clean dry cloth.
Paint pipe with a white latex (water based) paint including fittings.
Petroleum base paint is not to be used.

B. Transition Fitting, Above Grade

1. PVC Type |, Cell classification 12454 or CPVC Type 1V, Cell
Classification 23447. All transition fittings shall contain a molded-in-
place threaded metal insert conforming to ANSI B 1.20.1 internal
tapered pipe thread dimensions with internal O-ring seal.

2. Metal to Plastic, Industrial grade schedule 80 molded-in-place with
compressed O-ring, ASTM Schedule 80 slip sockets and ANSI specs
tapered pipe thread for leak tight connections.

3. Temperature Capabilities, 140°F in PVC and 200°F in CPVC.

4. Manufacturer:

a. Spears or approved equal.

PART 3 EXECUTION
3.1 PREPARATION

A. Remove scale and dirt on inside and outside before assembly.
B. Prepare piping connections to equipment with flanges or unions.
C. Keep open ends of pipe free from scale and dirt. Protect open ends with

temporary plugs or caps.
3.2 INSTALLATION - ABOVE GROUND PIPING

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

B. Group piping whenever practical at common elevations.

C. Install piping to allow for expansion and contraction without stressing pipe,
joints, or connected equipment.

D. Provide clearance for installation of insulation and access to valves and
fittings.
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E. Install non-conducting dielectric connections wherever jointing dissimilar
metals.

F. Establish invert elevations, slopes for drainage to ¥4 inch per foot minimum.
Maintain gradients unless otherwise indicated.

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

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

1. Prepare pipe, fittings, supports and accessories not prefinished, ready for
finish painting.

J. Install piping penetrating roofed areas to maintain integrity of roof assembly.
3.3  INSTALLATION — CONDENSATE — INDIRECT DRAIN

A. Install condensate systems in accordance with the CPC.

34  APPLICATION

A Install unions downstream of valves and at equipment or apparatus
connections.
B. Install brass male adapters each side of valves in copper piped system.

Sweat solder adapters to pipe.
3.5  FIELD QUALITY CONTROL

A. Test condensate system in accordance with applicable code.

END OF SECTION
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SECTION 22 05 63
IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

1.6

SUMMARY
A. Section Includes:
1. Tags.
2. Pipe markers.
REFERENCES
A American Society of Mechanical Engineers:

1. ASME A13.1 - Scheme for the Identification of Piping Systems.

SUBMITTALS

A. All submittals must be included together in a single submittal for Division 23.

B. Product Data: Submit manufacturers catalog literature for each product required.
C. 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.

D. Manufacturer's Installation Instructions: Indicate installation instructions, special
procedures, and installation.

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

CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of tagged valves; include
valve tag numbers.

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.

QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this

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

"""" 1.7  PRE-INSTALLATION MEETINGS

A. Convene minimum one week prior to commencing work of this section.
1.8  FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

1.9  EXTRA MATERIALS

A Furnish two containers of spray-on adhesive.

PART 2 PRODUCTS
2.1 NAMEPLATES

A. Manufacturers:
1. Craftmark Identification Systems.
2. Safety Sign Co.
3. Seton Identification Products.

4, Brady Co.

B. Product Description: Laminated three-layer plastic with engraved black letters on
light contrasting background color.

2.2 TAGS
A Metal Tags:
1. Brass with stamped letters; tag size minimum 1-1/2 inches diameter with
finished edges, supply with brass jack chain.

B. Tag Chart: Typewritten letter size list of applied tags and location in anodized
aluminum frame.

23 PIPE MARKERS
A. Color and Lettering: Conform to ASME A13.1.

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

C. Plastic Tape Pipe Markers: Flexible, vinyl film tape with pressure sensitive
adhesive backing and printed markings.
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PART 3 EXECUTION

""" 3.1

3.2

PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

INSTALLATION

A. Install identifying devices after completion of coverings and painting.

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

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

D. Identify valves in main and branch piping with tags.

E. Identify piping, concealed or exposed, with plastic pipe markers, 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.

END OF SECTION

IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
22 05 53 — [3]



IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT
22 05 53 — [4]



SECTION 23 05 29
HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

A Section Includes:

Pipe hangers and supports.
Hanger rods.

Flashing.

Sleeves.

Mechanical sleeve seals.

Formed steel channel.

Firestopping relating to HVAC work.
Firestopping accessories.

NGO~ ON =

1.2 REFERENCES

A American Society of Mechanical Engineers:
1. ASME B31.1 - Power Piping.
2. ASME B31.5 - Refrigeration Piping.
3. ASME B31.9 - Building Services Piping.

VVVVV B. ASTM International:

1. ASTM E119 - Standard Test Methods for Fire Tests of Building
Construction and Materials.

2. ASTM E814 - Standard Test Method for Fire Tests of Through
Penetration Fire Stops.

3. ASTM F708 - Standard Practice for Design and Installation of Rigid Pipe
Hangers.

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

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

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

E. Manufacturers Standardization Society of the Valve and Fittings Industry:
1. MSS SP 58 - Pipe Hangers and Supports - Materials, Design and
Manufacturer.

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.:
1. UL 263 - Fire Tests of Building Construction and Materials.
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1.3

1.4

1.5

1.6

2. UL 723 - Tests for Surface Burning Characteristics of Building Materials.
3. UL 1479 - Fire Tests of Through-Penetration Firestops.
4, UL 2079 - Tests for Fire Resistance of Building Joint Systems.
5. UL - Fire Resistance Directory.
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.

SYSTEM DESCRIPTION

A. Firestopping Materials: ASTM E119, ASTM E814, UL 263, UL 1479, to achieve
fire ratings of adjacent construction.

B. Firestop interruptions to fire rated assemblies, materials, and components.

PERFORMANCE REQUIREMENTS

A. Firestopping: Conform to UL for fire resistance ratings and surface burning
characteristics.
B. Firestopping: Provide certificate of compliance from authority having jurisdiction

indicating approval of materials used.

SUBMITTALS
A All submittals must be included together in a single submittal for Division 23.
B. Shop Drawings: Indicate system layout with location including critical dimensions,

sizes, and pipe hanger and support locations and detail of trapeze hangers.

C. Product Data:

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

limitation criteria.

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

E. Design Data: Indicate load carrying capacity of trapeze, multiple pipe, and riser
support hangers. Indicate calculations used to determine load carrying capacity
of trapeze, multiple pipe, and riser support hangers.

F. Manufacturer's Installation instructions:
1. Hangers and Supports: Submit special procedures and assembly of
components.
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1.7

1.8

1.9

2, Firestopping: Submit preparation and installation instructions.

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

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.

QUALITY ASSURANCE

A.

Through Penetration Firestopping of Fire Rated Assemblies: UL 1479 or 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 and Roof 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.

Through Penetration Firestopping of Non-Fire Rated Floor and Roof Assemblies:

Materials to resist free passage of flame and products of combustion.

1. Noncombustible Penetrating Items: 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.

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

Perform Work in accordance with AWS D1.1 for welding hanger and support
attachments to building structure.

QUALIFICATIONS

A.

B.

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

Instalier: Company specializing in performing Work of this section with minimum
3 years documented experience and approved by manufacturer.

DELIVERY, STORAGE, AND HANDLING

A.

Accept materials on site in original factory packaging, labeled with manufacturer's
identification.

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

1.11 FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

112 WARRANTY

A. Furnish five year manufacturer warranty for pipe hangers and supports.

PART 2 PRODUCTS

2.1 PIPE HANGERS AND SUPPORTS

A. Manufacturers:

1.
2.
3.
4.

Fee & Mason.

ITT Grinnell Corp.
B-Line Systems, Inc.
Tolco, Inc.

B. Refrigerant Piping:

1.
2.

3.

9.

Conform to ASME B31.5.

Hangers for Pipe Sizes 1/2 to 1-1/2 inch:; Carbon steel, adjustable swivel,
split ring.

Hangers for Pipe Sizes 2 inches and Larger: Carbon steel, adjustable,
clevis.

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

Wall Support for Pipe Sizes 3 inches and Smaller: Cast iron hook.
Wall Support for Pipe Sizes 4 inches and Larger: Welded steel bracket
and wrought steel clamp.

Vertical Support: Steel riser clamp.

Floor Support: Cast iron adjustable pipe saddle, lock nut, nipple, floor
flange, and concrete pier or steel support.

Copper Pipe Support: Copper-plated carbon-steel ring.

2.2  ACCESSORIES

A Hanger Rods: Mild steel threaded both ends, threaded on one end, or continuous
threaded.

2.3  FLASHING

A. Metal Flashing: 26 gage thick galvanized steel.
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2.4

2.5

26

2.7

B. Metal Counterflashing: 22 gage thick galvanized steel.
C. Lead Flashing:

1. Waterproofing: 5 Ib./sq. ft sheet lead.

2. Soundproofing: 1 Ib./sq. ft sheet lead.

D. Flexible Flashing: 47 mil thick sheet butyl; compatible with roofing.

E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.

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.
MECHANICAL SLEEVE SEALS
A Manufacturers:
1. Thunderline Link-Seal, Inc.

2. NMP Corporation.
3. SBCUSD Bidding Documents.

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.
FORMED STEEL CHANNEL
A. Manufacturers:

1. Allied Tube & Conduit Corp.
2. B-Line Systems.
3. Unistrut Corp.

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on

center.

FIRESTOPPING

A Manufacturers:
1. Dow Corning Corp.
2. Hilti Corp.

3. 3M fire Protection Products.
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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.

3 Formulated Firestopping Compound of Incombustible Fibers: Formulated
compound mixed with incombustible non-asbestos fibers.

4, Fiber Stuffing and Sealant Firestopping: Composite of mineral or ceramic
fiber stuffing insulation 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 Firestopping: Intumescent putty compound which expands
on exposure to surface heat gain.
7. Firestop Pillows: Formed mineral fiber pillows.

2.8 FIRESTOPPING ACCESSORIES

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

B. Dam Material: Permanent:
1. Mineral fiberboard.
2. Mineral fiber matting.
3. Sheet metal.
4. Alumina silicate fire board.
C. Installation Accessories: Provide clips, collars, fasteners, temporary stops or

dams, and other devices required to position and retain materials in place.

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

E. Non-Rated Surfaces:

1. Stamped steel, chrome plated, hinged, spilit 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
3.1 EXAMINATION

A. Verify openings are ready to receive sleeves.
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3.2

3.3

3.4

B. Verify openings are ready to receive firestopping.

PREPARATION

A. Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter
affecting bond of firestopping material.

B. Remove incompatible materials affecting bond.

C. Do not drill or cut structural members.

INSTALLATION - PIPE HANGERS AND SUPPORTS

A.

Install in accordance with ASME B31.1,ASME B31.5 and ASME 31.9.
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 with 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 copper plated hangers and supports for copper 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.

INSTALLATION - FLASHING

A.

Provide flexible flashing and metal Counterflashing where piping and ductwork
penetrate weather or waterproofed walls, floors, and roofs.

Provide acoustical lead flashing around ducts and pipes penetrating equipment
rooms for sound control.

Provide curbs for roof installations 14 inches minimum high above roofing
surface. Flash and counter-flash with sheet metal; seal watertight. Attach
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3.5

3.6

Counterflashing to equipment and lap base flashing on roof curbs. Flatten and
solder joints.

Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm
collars above roof jacks. Screw vertical flange section to face of curb.

INSTALLATION - SLEEVES

A

B.

F.

Exterior watertight entries: Seal with mechanical sleeve seals.
Set sleeves in position in forms. Provide reinforcing around sleeves.

Size sleeves 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 stuffing or firestopping insulation
and caulk airtight. Provide close fitting metal collar or escutcheon covers at both
sides of penetration.

Install stainless steel escutcheons at finished surfaces.

INSTALLATION - FIRESTOPPING

A.

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.

Fire Rated Surface:

1. Seal opening at fioor, wall, partition, ceiling, and roof 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.

Non-Rated Surfaces:
1. Seal opening through non-fire rated wall, partition, floor, ceiling, and roof
opening 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.

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
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3.7

3.8

3.9

3.10

c. Install type of firestopping material recommended by

manufacturer.

2. Install escutcheons, floor plates 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: Apply sealant to both sides of penetration to

completely fill annular space between sleeve and conduit.

FIELD QUALITY CONTROL

A Inspect installed firestopping for compliance with specifications and submitted
schedule.

CLEANING

A. Clean adjacent surfaces of firestopping materials.

PROTECTION OF FINISHED WORK

A. Protect adjacent surfaces from damage by material installation.
SCHEDULES
A. Copper and Steel Pipe Hanger Spacing:
COPPER STEEL PIPE | COPPER STEEL PIPE
PIPE SIZE TUBING MAXIMUM | TUBING HANGER
Inches MAXIMUM HANGER HANGER ROD
HANGER SPACING  |ROD DIAMETER
SPACING Feet DIAMETER Inches
Feet Inches
1/2 6 7 3/8 3/8
3/4 6 7 3/8 3/8
1 6 7 3/8 3/8
1-1/4 6 7 3/8 3/8
1-1/2 6 9 3/8 3/8
2 6 10 3/8 3/8
2-1/2 (Note 2) 9 11 1/2 1/2
3 10 12 1/2 1/2
4 10 14 1/2 5/8
B. Note 1: Refer to manufacturer's recommendations for grooved end piping
systems.

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT
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C. Note 2: 20 feet maximum spacing, minimum of one hanger for each pipe section
close to joint behind bell. Provide hanger at each change of direction and each
branch connection. For pipe sizes 6 inches and smaller, subjected to loadings
other than weight of pipe and contents, limit span to maximum spacing for water
service steel pipe.

END OF SECTION
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SECTION 23 05 563
IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

A Section Includes:
1. Nameplates.
2. Tags.
3. Pipe markers.

1.2 REFERENCES

A. American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems.

1.3  SUBMITTALS

A. All submittals must be included together in a single submittal for Division 23.
B. Product Data: Submit manufacturers catalog literature for each product required.
C. 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.

1.4  CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of tagged valves; include
valve tag numbers.

1.5  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.

1.6 QUALIFICATIONS

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

1.7  FIELD MEASUREMENTS

A Verify field measurements prior to fabrication.

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
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PART 2 PRODUCTS

2.1

2.2

2.3

NAMEPLATES
A. Manufacturers:
1. Craftmark Identification Systems.
2. Safety Sign Co.
3. Seton Identification Products.
4, Brady.
B. Product Description: Laminated three-layer plastic with engraved black letters on

light contrasting background color.

TAGS
A. Plastic Tags:
1. Manufacturers:
a. Seton Identification Products.
b. Brady Company.
C. Craftmark.
2. 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. Manufacturers:
a. Seton ldentification Products.
b. Brady Company.
c. Craftmark.
2. Brass with stamped letters; tag size minimum 1-1/2 inches diameter with
finished edges.
C. Tag Chart; Typewritten letter size list of applied tags and location plastic
laminated.

PIPE MARKERS
A. Color and Lettering: Conform to ASME A13.1.

B. Plastic Tape Pipe Markers:

1. Manufacturers:
a. Seton Identification Products.
b. Brady Company.
c. Craftmark.
2. Flexible, vinyl film tape with pressure sensitive adhesive backing and

printed markings.

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT
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PART 3 EXECUTION

3.1

3.2

PREPARATION

A. Degrease and clean surfaces to receive adhesive for identification materials.

INSTALLATION

A Install identifying devices after completion of coverings and painting.

B. Install plastic nameplates with corrosive-resistant mechanical fasteners, or
adhesive.

C. Install labels with sufficient adhesive for permanent 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 conditioning units, heat pumps, fan coil units and exhaust fans with
plastic nameplates.

F. Identify control panels and major control components outside panels with plastic
nameplates.

G. Identify valves in main and branch piping with tags.

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

I Identify piping, concealed or exposed, with plastic tape pipe markers. Use tags
on piping 3/4 inch diameter and smalier. Identify 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.

J. For exposed natural gas lines other than steel pipe, attach yellow pipe labels with
"GAS" in black lettering, at maximum 5 foot spacing.

K. Identify ductwork with plastic nameplates. Identify with air handling unit

identification number and area served. Locate identification at air handling unit, at
each side of penetration of structure or enclosure, and at each obstruction.

END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL
1.1 SUMMARY

A Section Includes:
1. Testing adjusting, and balancing of air systems.
2. Measurement of final operating condition of HVAC systems.

1.2 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, Adjusting and
Balancing of Building Heating, Ventilation, Air-Conditioning and
Refrigeration Systems.

1.3  SUBMITTALS

A. All submittals must be included together in a single submittal for Division 23.
B. Prior to commencing Work, submit proof of latest calibration date of each
instrument.

C. Test Reports: Indicate data on AABC MN-1 National Standards for Total System
Balance forms.

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

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

Submit draft copies of report for review prior to final acceptance of Project.

G. Furnish reports in binder manuals, complete with table 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.

1.4  CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: Furnish final copy of testing, adjusting, and
balancing report inclusion in operating and maintenance manuals.

TESTING, ADJUSTING AND BALANCING FOR HVAC
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1.5  QUALITY ASSURANCE

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

B. Maintain one copy of each document on site.
C. Prior to commencing Work, calibrate each instrument to be used.
1.6 QUALIFICATIONS
A Agency: Company specializing in testing, adjusting, and balancing of systems
specified in this section with minimum three years documented experience
certified by AABC.
PART 2 PRODUCTS

A. Not Used.

PART 3 PART 3 EXECUTION
3.1 EXAMINATION

A. Verify systems are complete and operable before commencing work. Verify the
following:
1. Systems are started and operating in safe and normal condition.
2. Temperature control systems are installed complete and operable.
3. Proper thermal overload protection is in place for electrical equipment.
4. Final filters are clean and in place. If required, 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.

S20ENOO

3.2 PREPARATION

A Furnish instruments required for testing, adjusting, and balancing operations.
B. Make instruments available to Architect/Engineer to facilitate spot checks during
testing.

3.3  INSTALLATION TOLERANCES
A. Rooftop Package Units System: Adjust to within plus or minus 10 percent of

design.
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B. Air Qutlets 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.

34 ADJUSTING
A. Verify recorded data represents actual measured or observed conditions.

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

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

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

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

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

3.6 AIRSYSTEM PROCEDURE

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

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

C. Measure air quantities at air iniets and outlets.

D. Adjust distribution system to obtain uniform space temperatures free from
objectionable drafis.

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
regulation.

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
pressure drops, and total pressure across fan. Make allowances for 50 percent
loading of filters.
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Adjust outside air automatic dampers, outside air, return air, and exhaust
dampers for design conditions.

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

Measure building static pressure and adjust supply, return, and exhaust air
systems to obtain required relationship between each to maintain approximately
0.05 inches positive static pressure near building entries.

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

3.6  SCHEDULES

A.

Equipment Requiring Testing, Adjusting, and Balancing:

1. Packaged Roof Top Heating/Cooling Units.
2. Fans.
3. Packaged Heating/Cooling Units.
4. Fan Coil Units.
5. Air Inlets and Outlets.
Report Forms
1. Title Page:
a. Name of Testing, Adjusting, and Balancing Agency
b. Address of Testing, Adjusting, and Balancing Agency
c. Telephone and facsimile numbers of Testing, Adjusting, and
Balancing Agency
d. Project name
e. Project location
f. Project Architect
g. Project Engineer
h. Project Contractor
i. Project altitude
j- Report date
2. Summary Comments:
a. Design versus final performance
b. Notable characteristics of system
C. Description of systems operation sequence
d Summary of outdoor and exhaust flows to indicate building
pressurization
e. Nomenclature used throughout report
f. Test conditions
3. Instrument List:
a. Instrument
b. Manufacturer
c. Model number
d. Serial number
e. Range
f. Calibration date
4. Fan Coil Data:

TESTING, ADJUSTING AND BALANCING FOR HVAC
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a.
b.

Manufacturer

Identification/number

Location

Model number

Size

Air flow, design and actual

Entering air temperature, design and actual
Leaving air temperature, design and actual

ir 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 (iotal external), specified and actual
Inlet pressure

Discharge pressure

Sheave Make/Size/Bore

Number of Belts/Make/Size

Fan RPM

eturn 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

uct 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

lf)uct Leak Test:

Description of ductwork under test
Duct design operating pressure

TESTING, ADJUSTING AND BALANCING FOR HVAC
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Duct design test static pressure
Duct capacity, air flow
Maximum allowable leakage duct capacity times 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 Leakage

Air Distribution Test Sheet:

Air terminal number

Room number/location
Terminal type

Terminal size

Area factor

Design velocity

Design air flow

Test (final) velocity

Test (final) air flow

Percent of design air flow

"o oo
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END OF SECTION
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SECTION 23 07 00
HVAC INSULATION

PART 1 GENERAL
1.1 SUMMARY

A Section Includes:
1. HVAC piping insulation, jackets and accessories.
2. HVAC ductwork insulation, jackets, and accessories.

1.2  REFERENCES

A. ASTM International:

1. ASTM C195 - Standard Specification for Mineral Fiber Thermal Insulating
Cement.

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

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

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

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

6. ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.

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

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

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

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

11. ASTM C612 - Standard Specification for Mineral Fiber Block and Board
Thermal Insulation.

12. ASTM C921 - Standard Practice for Determining the Properties of
Jacketing Materials for Thermal Insulation.

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

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

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

16. 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.

HVAC INSULATION
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C. Underwriters Laboratories Inc.:
1. UL 1978 - Standard for Safety for Grease Ducts.

1.3  SUBMITTALS
A. All submittals must be included together in a single submittal for Division 23.

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

C. Manufacturer's Installation Instructions: Submit manufacturers published
literature indicating proper instailation procedures.

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

1.4  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.

1.5  QUALIFICATIONS

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

B. Applicator: Company specializing in performing Work of this section with
minimum three years documented experience.

1.6 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.

1.7  FIELD MEASUREMENTS

A. Verify field measurements prior to fabrication.

HVAC INSULATION
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1.8

WARRANTY

A. Furnish five year manufacturer warranty for man made fiber.

PART 2 PRODUCTS

2.1

2.2

2.3

2.4

MANUFACTURER
A Manufacturers for Glass Fiber and Mineral Fiber Insulation Products:
1. CertainTeed.
2. Knauf.
3. Johns Manwville.
4. Owens-Corning.
5. Substitutions: Division 01 - Product Requirements.

Manufacturers for Closed Cell Elastomeric insulation Products:
1 Aeroflex. Aerocell.

2. Armacell, LLC. Armaflex.

3 Nomaco. K-flex.

4 Substitutions: Division 01 - Product Requirements.

PIPE INSULATION

A. TYPE P-7: ASTM C534, Type |, flexible, closed cell elastomeric insulation,

tubular.
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Maximum Service Temperature: 250 degrees F.

3. Operating Temperature Range: Range: Minus 58 to 250 degrees F.
PIPE INSULATION JACKETS

A. Aluminum Pipe Jacket:

ASTM B209.

Thickness: 0.025 inch thick sheet.

Finish: Embossed.

Joining: Longitudinal slip joints and 2 inch laps.

Fittings: 0.016 inch thick die shaped fitting covers with factory attached
protective liner.

6. Metal Jacket Bands: 1/2 inch wide; 0.015 inch thick aluminum.

ahwN -

DUCTWORK INSULATION

A. TYPE D-1: ASTM C1290, Type lll, flexible glass fiber, commercial grade with
factory applied reinforced aluminum foil jacket meeting ASTM C1136, Type Il
1. Thermal Conductivity: 0.27 at 75 degrees F.
2. Maximum Operating Temperature: 250 degrees F.
3. Density: 0.75 pound per cubic foot.

B. TYPE D-2: ASTM C612, Type IA or IB, rigid glass fiber, with factory applied all
service facing meeting ASTM C1136, Type |l

HVAC INSULATION
23 07 00 — [3]



2.5

2.6

1. Thermal Conductivity: 0.24 at 75 degrees F.
2. Density: 3.0 pound per cubic foot.

C. TYPE D-5: ASTM C1071, Type |I, rigid, glass fiber duct liner with coated air side.
1. Thermal Conductivity: 0.23 at 75 degrees F.
2. Density: 3.0 pound per cubic foot.
3. Maximum Operating Temperature: 250 degrees F.
4. Maximum Air Velocity: 4,000 feet per minute.

D. TYPE D-8: Inorganic blanket encapsulated with scrim reinforced foil meeting UL
1978.
1. Thermal Conductivity: 0.42 at 500 degrees F.
2. Weight: 1.4 pound per square foot.
3. Surface Burning Characteristics: Maximum 0/0 flame spread/smoke
developed index when tested in accordance with ASTM E84.

DUCTWORK INSULATION JACKETS

A. Aluminum Duct Jacket:

ASTM B209.

Thickness: 0.025 inch thick sheet.

Finish: Embossed.

Joining: Longitudinal slip joints and 2 inch laps.

Fittings: 0.016 inch thick die shaped fitting covers with factory attached
protective liner.

Metal Jacket Bands: 3/8 inch wide; 0.015 inch thick aluminum.

OhwN -~

6
B. Vapor Retarder Jacket:
1. Kraft paper with glass fiber yarn and bonded to aluminized film.
2. Water Vapor Permeance: ASTM E96/E96M; 0.02 perms.
3. Secure with pressure sensitive tape.

C. Canvas Duct Jacket: UL listed, 6 oz/sq yd, plain weave cotton fabric with fire
retardant lagging adhesive compatible with insulation.

DUCTWORK INSULATION ACCESSORIES

A. 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 type.

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

mo o w

Tie Wire: 0.048 inch stainless steel with twisted ends on maximum 12 inch
centers.
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F. Lagging Adhesive: Fire retardant type with maximum 25/450 flame spread/smoke
developed index when tested in accordance with ASTM E84.

G. Impale Anchors: Galvanized steel, 12 gage self-adhesive pad.
H. Adhesives: Compatible with insulation.

I Membrane Adhesives: As recommended by membrane manufacturer.

PART 3 EXECUTION

3.1 EXAMINATION
A. Verify piping and ductwork has been tested before applying insulation materials.
B. Verify surfaces are clean and dry, with foreign material removed.

3.2  INSTALLATION - PIPING SYSTEMS

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

B. 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. Refer to Division 07 for penetrations of assemblies
with fire resistance rating greater than one hour.

C. Piping Systems Conveying Fluids Below Ambient Temperature:

1. Insulate entire system including fittings, valves, unions, flanges, strainers,
flexible connections and expansion joints.

2. Furnish factory-applied or field-applied vapor retarder jackets. Secure
factory-applied jackets with pressure sensitive adhesive self-sealing
longitudinal laps and butt strips. Secure field-applied jackets with outward
clinch expanding staples and seal staple penetrations with vapor retarder
mastic.

3. Insulate fittings, joints, and valves with molded insulation of like material
and thickness as adjacent pipe. Finish with glass cloth and vapor retarder
adhesive or PVC fitting covers.

D. Inserts and Shields:
1. Piping 1-1/2 inches Diameter and Smaller: Install galvanized steel shield
between pipe hanger and insulation.
2. 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 insulating material suitable
for planned temperature range and service.
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3.3

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

E. Insulation Terminating Points:
1. Condensate Piping: Insulate entire piping system and components to
prevent condensation.

F. Piping Exterior to Building: Cover with aluminum jacket with seams located at 3
or 9 o’clock position on side of horizontal piping with overlap facing down to shed
water or on bottom side of horizontal piping.

INSTALLATION - DUCTWORK SYSTEMS

A. Duct dimensions indicated on Drawings are finished inside dimensions.
B. Insulated ductwork conveying air below ambient temperature:
1. Provide insulation with vapor retarder jackets.
2. Finish with tape and vapor retarder jacket.
3. Continue insulation through walls, sleeves, hangers, and other duct
penetrations.
4, Insulate entire system including fittings, joints, flanges, fire dampers,

flexible connections, and expansion joints.

C. 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.

D. External Glass Fiber Duct Insulation:
1. Secure insulation with vapor retarder with wires and seal jacket joints with
vapor retarder adhesive or tape to match jacket.
2. Secure insulation without vapor retarder with staples, tape, or wires.
3. 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.

4. Seal vapor retarder penetrations by mechanical fasteners with vapor
retarder adhesive.
5. Stop and point insulation around access doors and damper operators to

allow operation without disturbing wrapping.

E. Duct Liner:

1. Adhere insulation with adhesive for 100 percent coverage.

2. Secure insulation with mechanical liner fasteners. Comply with SMACNA
Standards for spacing.

3. Seal and smooth joints. Seal and coat transverse joints.

4. Seal liner surface penetrations with adhesive.

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

F. Ducts Exterior to Building:
1. Install insulation according to external duct insulation paragraph above.
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2. Provide external insulation with vapor retarder jacket. Cover with caulked
aluminum jacket with seams located on bottom side of horizontal duct

section.

3. Calk seams at flanges and joints. Located major longitudinal seams on

bottom side of horizontal duct sections.

3.4  SCHEDULES

A. Ductwork Insulation Schedule:
INSULATION | INSULATION
DUCTWORK SYSTEM TYPE THICKNESS
inches
Outside Air Intake D-2 1.5
Supply Ducts (internally insulated) D-5 1.5
Return Ducts (internally insulated) D-5 1.0
Supply Ducts (externally insulated) D-1 1.5
Return Ducts (externally insulated) D-1 1.5
Supply Air, Return Air (exterior to building on roof) D-2 2.0

END OF SECTION
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SECTION 23 23 00

REFRIGERATION PIPING AND SPECIALTIES

PART 1 - GENERAL

1.1

1.2

1.3

1.4

SECTION INCLUDES

TOMMOOwW»

Piping and Pipe Fittings
Moisture and Liquid Indicators
Check Valves

Pressure Relief Valves
Filter-Driers

Suction Filters

Solenoid Valves

Expansion Valves

QUALITY ASSURANCE

A

Remanufactured specialties are not acceptable.

REFERENCES

A.

rOomMmo O w

ANSI/ASME SEC 8D - Boilers and Pressure Vessels Code, Rules for
Construction of Pressure Vessels.

ANSI/ASME SEC 9 - Boilers and Pressure Vessels Code, Welding and Brazing
Qualifications.

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

ANSI/ASME B31.5 - Refrigeration Piping.

ANSI/ASTM B32 - Solder Metal.

ANSI/ASTM B88 - Seamless Copper Water Tube.

ANSI/AWS A5.8 - Brazing Filler Metal.

ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration Field
Service.

SUBMITTALS

Submit shop drawings under provisions of Section 23 05 00.
Submit layout of entire piping system including equipment, critical dimensions,
and all pipe sizes, traps, valves, and accessories. Layout shall be a custom

drawing for this job, not a standard detail. The refrigeration equipment supplier
shall stamp his approval on layout drawings.

Submit product data for specialties, including manufacturers catalog information.

Submit manufacturer's installation instructions.

REFRIGERATION PIPING AND SPECIALTIES
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1.5

DELIVERY, STORAGE, AND HANDLING

A.

Deliver and store piping and specialties in shipping containers with labels in
place.

Protect piping and specialties from entry of foreign material by leaving caps and
plugs in place until installation.

PART 2 - PRODUCTS

2.1

2.2

2.3

24

PIPING

A

B.

Design Pressure: 450 psig.
1. Maximum Design Temperature: 250°F.
Piping - 4" and under.

1. Tubing: Type ACR hard drawn seamless copper tube, ASTM B280. Sizes
indicated are nominal designation.

2. Joints: Brazed with silver solder.
3. Fittings: Wrought copper solder joint, ANSI B16.22.

4, Special Requirements: All tubing shall be cleaned, dehydrated,
pressurized with dry nitrogen, plugged and tagged by manufacturer "for
refrigeration service". During brazing operations, continuously purge the
interior of the pipe with nitrogen to prevent oxide formation.

MOISTURE AND LIQUID INDICATORS

A.

UL listed, with copper, brass, or copper-plated steel body, flared or solder ends,
extended fittings in units up to at least 1-1/8” to allow brazing without removing
the cartridge, sight glass, color coded paper moisture indicator that is replaceable
without breaking piping connections for units up to 1-1/8” size, and plastic cap;
maximum working pressure of 500 psi, and maximum temperature of 200°F.
Sporlan, Henry Valve Company, Alco Valve.

VALVES

A.

BA-14: Refrigerant Ball Valve: 3/8” thru 3-1/8”, 500 psi, -40°F to +300°F, full-port
up to 2-1/8” size, blow-out proof, PTFE seals, brass ball with equalizing orifice,
visible position indication, seal cap, extended copper connections, replaceable
stem seals, compatible with all CFC, HCFC, and HFC refrigerants. Henry Valve
Company, Superior Valve, Alco Valve.

CHECK VALVES

A.

CK-10: 1/4" thru 3-5/8", 500 psi, globe or angle pattern, brazed, brass body,
cleaned-dried-plugged and tagged at factory for refrigerant service. Henry Valve
Company, Mueller, Wolf-Linde.

REFRIGERATION PIPING AND SPECIALTIES
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25

26

2.7

2.8

29

PRESSURE RELIEF VALVES

A

RV-5: Straight Thru or Angle Type: Brass body and disc, Teflon seat, factory
sealed and stamped with ASME UV and National Board Certification NB;
selected to ANSI/ASHRAE 15.

FILTER-DRIERS

A.

B.

Replaceable Cartridge Angle Type: ANSI/AHRI 710, UL listed, brass or epoxy-
coated steel shell, molded desiccant high-water capacity filter core(s); maximum
working pressure of 500 psi; maximum temperature of 275°F; maximum pressure
drop of 3 psi with R410a or 1.5 psi with R134a at system flow rate.

Permanent Straight Thru Type: ANSI/AHRI 710, UL listed, steel shell with
molded desiccant filter core, maximum working pressure of 500 psi, maximum
pressure drop of 3 psi with R410a or 1.5 psi with R134a at system flow rate.

SUCTION FILTERS

A.

Replaceable Cartridge Angle Type: UL listed for 500 psi up to 2-18” size, and
400 psi for larger sizes, steel shell that passes 1000-hour salt spray test with
copper fittings, replaceable pleated filter element(s); maximum pressure drops of
3 psi with R410a or 2 psi with R134a at system flow rate, capable of accepting
molded desiccant core for cleanup after compressor burnout, access valve in the
removable end plate. Install with side refrigerant inlet.

SOLENOID VALVES

A.

Valve: AHRI 760; pilot operated; copper or brass body and internal parts;
synthetic seat; stainless steel stem and plunger assembly; extended solder ends
o permit installation without disassembly; maximum working pressure of 500 psi;
normally closed. Maximum pressure drop at system flow of 5 psi for R410a and 3
psi for R134a.

Coil Assembly: UL listed, replaceable with molded electromagnetic coil, moisture
and fungus proof, surge protector and color-coded lead wires, integral junction
box, Class F temperature rated, ANSI/UL 429.

EXPANSION VALVES

A.

Angle or Straight Thru Type: ANSI/AHRI 750; materials suitable for system
refrigerant, external equalizer, adjustable super heat setting, balanced port
design, suitable for horizontal or vertical installation, with replaceable capillary
tube and remote sensing bulb.

Selection: Evaluate refrigerant pressure drop through system to determine
available pressure drop across valve. Select valve for maximum load at design
operating pressure and minimum 10°F super heat. Select to avoid being
undersized at full load or excessively oversized at part load.

REFRIGERATION PIPING AND SPECIALTIES
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PART 3 - EXECUTION

3.1

3.2

3.3

PREPARATION

A

Ream pipe and tube ends. Remove burrs.

B. Remove scale and dirt on inside and outside before assembly.

INSTALLATION

A. Install specialties in accordance with manufacturer's instructions.

B. Reducers are generally not shown. Where pipe sizes change at tee, the tee shall
be the size of the largest pipe shown connecting to it.

C. Route piping in orderly manner, parallel to building structure, and maintain
gradient.

D. Install piping to conserve building space and not interfere with use of space.

E. Do not install piping or other equipment above electrical switchboards or
panelboards. This includes a dedicated space extending 25 feet from the floor to
the structural ceiling with width and depth equal to the equipment.

F. Group piping whenever practical at common elevations and locations. Slope
piping 1% in direction of oil return.

G. Install piping to allow for expansion and contraction without stressing pipe, joints,
or connected equipment.

H. Provide clearance for installation of insulation and access to valves and fittings.

. Provide access doors for concealed valves and specialties.

J. Where pipe support members are welded to structural building frame, brush
clean, and apply zinc rich primer to welding.

K. Insulate piping and equipment; per Section 23 07 19 and Section 23 07 16.

L. Provide external equalizer piping on expansion valves, and locate expansion
valve sensing bulb immediately downstream of evaporator on suction line.
Connect distributor to expansion valve outlet.

M. Install flexible connectors parallel to the shafts of compressors.

N. Fully charge system with refrigerant after testing.

PIPE ERECTION AND LAYING

A.

Carefully inspect all pipe, fittings, valves, equipment and accessories before
installation. Any items that are unsuitable, cracked or otherwise defective shall be
rejected and removed from the job immediately.

REFRIGERATION PIPING AND SPECIALTIES
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3.4

3.5

B. All pipe, fittings, valves, equipment and accessories shall have factory applied
identification sufficient to determine their conformance with specified
requirements.

C. Exercise care at all times to prevent entry of foreign matter into piping, fittings,
valves, equipment and accessories. Do not erect or install any item that is not
clean.

D. During construction, until system is fully operational, keep all openings in piping
and equipment closed except when actual work is being performed on that item
or system. Closures shall be plugs, caps, blind flanges or other items designed
for this purpose.

E. Change direction of pipes only with fittings or pipe bends. Change size only with
fittings.

F. Cut all pipe to exact measurement and install without springing or forcing.

APPLICATION

A. Provide solenoid valves in liquid lines of systems, in oil bleeder lines to stop flow
of oil and refrigerant into the suction line when system shuts down, and in hot
gas bypass lines, as applicable.

Provide refrigerant charging valve connections.

C. Provide replaceable cartridge filter-driers, with three-valve bypass assembly and
suction filters without bypass assembly.

FIELD QUALITY CONTROL

A. Test piping system with nitrogen at 300 psig for at least 8 hours without ioss of
pressure.

B. During the 8-hour period under the test pressure, strike all soldered joints sharply
with a rubber or rawhide mallet to cause failure of all weak joints.

C. After pressure testing, evacuate all refrigerant piping to at least 28" of mercury for

24 hours without loss of vacuum. Evacuate at an ambient temperature of 70°F or
higher.

END OF SECTION
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SECTION 23 81 45
VARIABLE REFRIGERANT FLOW HEAT PUMPS

PART 1 - GENERAL

1.1 SECTION INCLUDES

A

Variable refrigerant flow split system heat pump with heat recovery (simultaneous
heat/cool).

1.2 REFERENCES

A.
B.
C.
D
E

ANSI/AHRI 210/240 — Performance Rating of Unitary Air-Conditioning & Air-
Source Heat Pump Equipment.

ANSI/AHRI 270 - Sound Rating of Outdoor Unitary Equipment.

ANSI/ASHRAE 62 - Ventilation for Acceptable Indoor Air Quality.
ANSIASHRAE/IES Standard 90.1 (latest published edition) - Energy Standard for
Buildings Except Low-Rise Residential Buildings.

MIL-H-22547B - Heat Pump, Heating and Cooling (Unitary).

1.3  SUBMITTALS

A.

mm o o0

Submit shop drawings and product data.

Indicate water, drain, and electrical rough-in connections on shop drawings or
product data.

Submit manufacturer's installation instructions.
Submit manufacturer’s warranty information.
Submit installing contractor's manufacturer training certification.

Submit refrigerant charge. Charge calculation should be based on installed piping
lengths and equipment capacities.

VRF Piping Layout Drawings:

1. Submit detailed VRF piping layout drawings at 1/8" = 1’-0”" minimum scale
complete with the following information:
a. Actual pipe routing, fittings, hanger and support types, accessories,
etc. with lengths and refrigerant charge noted.
b. Include insulation thickness and type of insulation.
c. Room names and numbers, ceiling types, and ceiling heights.
d. Indicate location of all beams, bar joists, etc., along with bottom of

steel elevations, for each member.

VARIABLE REFRIGERANT FLOW HEAT PUMPS
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2. Submit VRF piping and equipment layout drawings. Verify clearances and
interferences with other trades prior to preparing drawings. IMEG will
provide electronic copies of piping drawings for Contractor's use if the
Contractor signs and returns an “Electronic File Transfer’ waiver provided
by IMEG. IMEG will not consider blatant reproductions of original file copies
an acceptable alternative for this submittal.

Submit Controls Diagrams:

1. Wiring diagrams and layouts for each control panel showing all termination
numbers.
2. Schematic diagrams for all control, communication, and power wiring.

Provide a schematic drawing of the central system installation. Show all
interface wiring to the control system.

3. Schematic diagrams for all field sensors and controllers.

4. A schematic diagram of each controlied system. The schematics shall have
all control points labeled. The schematics shall graphically show the
location of all control elements in the system.

5. A schematic wiring diagram for each controlled system. Each schematic
shall have all elements labeled. Label all terminals.

6. All installation details and any other details required to demonstrate that
the system will function properly.

7. All interface requirements with other systems.

Sequences: Submit a complete description of the operation of the control system,
including sequences of operation. The description shall include and reference a
schematic diagram of the controlled system. The wording of the control
sequences in the submittal shall match verbatim that included in the
construction documents to ensure there are no sequence deviations from
that intended by the Architect/Engineer. Clearly highlight any deviations
from the specified sequences on the submittals.

Control System Demonstration and Acceptance: Provide a description of the
proposed process, along with all reports and checklists to be used.

Clearly identify work by others in the submittal.

Quantities of items submitted may be reviewed but are the responsibility of the
Contractor to verify.

DELIVERY STORAGE AND HANDLING

Protect finished cabinets from physical damage by leaving factory packing cases
in place before installation and providing temporary covers after instaliation.

VARIABLE REFRIGERANT FLOW HEAT PUMPS
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1.5

1.6

1.7

OPERATION AND MAINTENANCE DATA

A. Submit operation and maintenance data.

B. Include manufacturer's descriptive literature, operating instructions, installation
instructions, and maintenance and repair data.

WARRANTY

A. Installing contractor shall perform tasks required by manufacturer to ensure
maximum available warranty is achieved. This will include but is not limited to:

1. System design performed by manufacturer certified designer.
2. System installation performed by manufacturer certified installer.
3. Complete system commissioning paperwork and submit to manufacturer.

B. Provide minimum five (5) year manufacturer's parts warranty (one-year basic
warranty plus four-year extended warranty) on all parts (excluding compressors)
and one (1) year labor warranty.

C. Provide minimum five (5) year manufacturer's compressor parts warranty.
Contractor shall provide one (1) year parts and labor warranty on the associated
controls system, including all devices, wiring, and programming.

DEMONSTRATION

A. Engage manufacturer or factory-authorized service representative to train Owner’s

maintenance personnel to adjust, operate, and maintain individual units and
complete system.

PART 2 - PRODUCTS:

2.1

2.2

ACCEPTABLE MANUFACTURERS

moow>

Mitsubishi
Daikin AC
Basis of Design
LG

Toshiba Carrier

SYSTEM DESCRIPTION

A.

The variable capacity, heat recovery, heat pump air conditioning system shall be
a variable refrigerant flow split system. The system shall consist of multiple
evaporators using PID control and inverter driven outdoor unit. The unit shall
consist of direct expansion (DX), air-cooled heat pump air conditioning system,
and variable speed driven compressor multi zone split system.

VARIABLE REFRIGERANT FLOW HEAT PUMPS
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Outdoor Unit - General: The outdoor unit is designed specifically for use with the
manufacturer's components:

1.
2.

10.

11.

Refrigerant: R410A.

The outdoor unit shall be factory assembled and pre-wired with all
necessary electronic and refrigerant control. The refrigeration circuit of the
outdoor unit shall consist of a compressor, motors, fans, condenser coil,
electronic expansion valves, oil separators, service ports, liquid receivers,
and accumulators.

All refrigerant lines shall be individually insulated between the outdoor and
indoor units.

The connection ratio of the nominal capacity of indoor units to outdoor unit
shall be 50-130%.

The sound pressure shall be no greater than 63 dBA at 4 feet from the
outdoor unit at full load at fan height.

The system shall automatically restart operation after a power failure and
shall not cause any settings to be lost, thus eliminating the need for re-
programming.

The following safety devices shall be included on the outdoor unit; high
pressure switch, control circuit fuses, crankcase heaters, fusible plug, high
pressure switch, overload relay, inverter overload protector, thermal
protectors for compressor and fan motors, over current protection for the
inverter and anti-recycling timers. To ensure the liquid refrigerant does not
flash when supplying to the various indoor units, the circuit shall be
provided with a sub-cooling feature. Oil recovery cycle shall be automatic
as required to maintain oil levels at the outdoor unit.

The outdoor unit shall be able to operate in heating mode to -4°F dry bulb
ambient temperature without additional ambient controls.

a. Heating capacity at design condition of -5°F, -10°F, -15°F shali be
no less than 50% of the value scheduled on the drawings

The outdoor unit shall have air cooled heat exchange coils constructed
from copper tubing with aluminum fins. The coils shall be capable of being
divided into sections to enable the outdoor unit to match the capacity
required by the indoor units and to allow individual defrosting to take place
as required.

The outdoor unit shall have at least one inverter controlled compressor and
at least one high efficiency constant speed compressor, depending on
scheduled capacity. The system shall use a control sequence to ensure
that indoor loads are matched to the compressor capacity control.

The refrigeration process of the outdoor unit will be maintained by pressure
and temperature sensors controlling solenoid valves, check valves, and

VARIABLE REFRIGERANT FLOW HEAT PUMPS
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12.

13.

14.

15.

bypass valves. The heating or cooling mode of the outdoor unit will be
controlled using a combination of 2 and 3-way valves that shall reverse the
cycle of the refrigerant to change the mode of the outdoor unit.

Unit Cabinet: The outdoor unit model shall be completely weatherproof and
corrosion resistant. The outdoor unit shall be constructed from steel plate
and treated with an anti-corrosive paint. Provide hail guards on all
condenser coils and fans.

Fan:

a. The outdoor unit shall consist of propeller type, direct-drive fan
motors that have multiple speed operation via a DC inverter.

b. The fans shall be a vertical discharge. The fan motors shall have
inherent protection and permanently lubricated bearings.

c. The fans shall be provided with fan guards.

Condenser Coil: The condenser coil shall be manufactured from copper
tubes expanded into aluminum fins to form a mechanical bond.

Compressor:

a. The variable speed compressor shall be capable of changing the
speed to follow the variations in total cooling load as determined by
the suction gas pressure as measured in the outdoor unit.

b. The inverter driven compressor in each outdoor unit shall be DC,
hermetically sealed, scroll type.

c. The capacity control range shall be a minimum of 20% to 100% of
total capacity.

d. Each compressor shall be equipped with a crankcase heater, high
pressure safety switch, and internal thermal overload protector.

e. Oil separators shall be standard with the equipment, together with
an oil balancing circuit.

f. The compressor shall be mounted to avoid the transmission of
vibration.

C. Heat Recovery Unit:

1.

The unit shall be constructed from galvanized steel plate and be internally
insulated with polyurethane foam. The connection to the system shall be
either via brazed connection or flare nuts.

The unit shall be connected to the indoor units or group of indoor units via
its own dedicated connection. This connection shall supply power and
control signals to the solenoid valves in the unit.

VARIABLE REFRIGERANT FLOW HEAT PUMPS
23 81 45 — [5]



3. The unit shall have integral controls and be factory assembled, wired, and
piped.

4, The unit shall include an integral drain pan and condensate pump as
required.

5. The unit electrical power shall be 208-230V/1-phase/60Hz or as noted on
the drawings.

6. Provide unit with at least two (2) additional unused connections for future
expansion and maintenance. Provide isolation valves and caps on unused
connections.

Oil Recovery System:

1. System shall be equipped with an oil recovery system to ensure stable
operation with long refrigerant piping.

2. System shall be designed for proper oil return to compressor, along with
distribution of oil to individual compressor.

Indoor Units:

1. General — Each indoor unit shall have a heat exchanger that shall be
constructed from copper tubing with aluminum fins. The flow of refrigerant
through the heat exchanger shall be controlled by an electronic modulating
expansion valve. This valve shall be controlled by internal temperature
sensors and shall be capable of controlling the variable capacity of the
indoor unit between at least 25% and 100%. The units shall be shipped
from the factory fully charged with dehydrated air.

2. Wall Mounted:

a. The indoor units shall be designed for installation onto a wall within
a conditioned space to be connected to a heat pump outdoor unit.

b. Acoustic Performance: The indoor units’ sound pressure shall not
exceed 35 dBA at low speed measured at 3.3 feet from the units.

C. Construction:

1) The indoor units shall be completely factory assembled and
tested. Included in each unit is factory wiring, piping,
electronic modulating expansion valve, control circuit board,
fan motor thermal protector, flare connections, condensate
drain pan, self-diagnostics, auto-restart function, 3-minute
fused time delay, and test run switch. Each unit shall have
at least one auto-swing louver for efficient air distribution,
which closes automatically when the unit stops. The remote
controller shall be able to set five (5) steps of discharge
louver angle. The front grille shall be easily removed for
washing. The discharge angle shall automatically set at the
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2.3

PIPING

A.

same angle as the previous operation upon restart. The
condensate drain pipe shall be able to be connected to
either left or right sides.

d. The indoor units shall be equipped with a return air thermistor.
e. The indoor unit shall be separately powered.
f. Unit Cabinet:
1) The cabinet shall be affixed to a factory supplied wall

mounting template and located in the conditioned space.

2) The cabinet shall be constructed of molded plastic cover
with sound absorbing foamed polystyrene and polyethylene
insulation.

g Fan:

1) The fan shall be a direct-drive cross-flow type, statically and
dynamically balanced with high and low fan speeds
available.

2) The fan motor shall be thermally protected.

h. Filter: The return air shall be filtered by means of a washable long-

life filter with mildew proof resin.

i Coils:

1) Coils shall be of the direct expansion type, constructed from
copper tubes expanded into aluminum fins to form a
mechanical bond.

2) The refrigerant connections shall be flare connections and

the condensate shall be coordinated with piping material
specified in Section 23 21 00.

3) A condensate pump with at least 18 inches lift shall be
located below the coil in the condensate pan, with a built-in
high-level safety alarm to shut down the unit.

4) A thermistor shall be located on the liquid and gas line.

Design Pressure: 450 psig.

1.

Maximum Design Temperature: 250 F.

VARIABLE REFRIGERANT FLOW HEAT PUMPS
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B. Piping - 4" and under.

vvvvvv 1. Tubing: Type ACR hard drawn seamless copper tube, ASTM B280. Sizes
indicated are nominal designation.

2. Joints: Brazed with silver solder.
3. Fittings: Wrought copper solder joint, ANSI B16.22.

4, Special Requirements: All tubing shall be cleaned, dehydrated, pressurized
with dry nitrogen, plugged and tagged by manufacturer “for refrigeration
service". During brazing operations, continuously purge the interior of the
pipe with nitrogen to prevent oxide formation.

C. Insulation:

1. EPDM (NBR/PVC Blend is not permitted) elastomeric cellular foam;
ANSI/ASTM C534; flexible plastic; 0.25 maximum 'K' value at 75°F, 25/50
flame spread/smoke developed rating when tested in accordance with
ASTM EB84 (UL 723). If thickness required in Part 4 - Execution does not
meet 25/50 flame spread/smoke developed rating, use multiple layers of a
thickness that does meet 25/50 flame spread/smoke developed.

PART 3 - CONTROLS

3.1 GENERAL

A The unit shall have controls provided with the unit by the manufacturer to perform
input functions necessary to operate the system.

B. Computerized PID control shall be used to maintain room temperature within 1°F
of setpoint.

C. The unit shall be equipped with a programmable drying cycle that dehumidifies
while inhibiting changes in room temperature.

D. The indoor circuit board shall be wired to enable auxiliary heating when at least
one of the following occurs:

1. Coil thermistor temperature drops below a factory setpoint in heating mode.
2. Outdoor temperature drops below setpoint (adj.).
3. Based on a user adjustable schedule.

3.2  WIRED REMOTE CONTROL - TYPE B

A. The wired remote controller shall be able to control one (1) group (maximum of 16
indoor units) and shall be able to function as follows:

1. The controller shall have a self-diagnosis function that constantly monitors
the system for malfunctions.
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3.3

3.4

3.5

2. The controller shall be able to immediately display fault location and
condition.

3. An LCD digital display shall allow the temperature to be set in 1°F units.

4, The controller shall be equipped with a thermostat sensor in the remote
controller, making possible more comfortable room temperature control.

B. The wired remote controller shall have the following features:

1. Operation: Start/Stop, Operation Mode, Temperature Setting, 60°F - 90°F,
Setpoint Range, Fan Speed, Airflow Direction.

2. Monitoring: Status, malfunction flashing, malfunction content, filter sign,
operation mode, temperature setting, permit/prohibit selection, fan speed,
airflow direction.

3. Scheduling: ON/OFF Timer.

4, Control Management: Field Setting Mode, Group Setting, Auto Restart.

5. The controller shall also be able to switch an external dry contact via a 12-
volt DC relay (field supplied).

MAINTENANCE ACCESS

A. Provide all gateways and connection cabling for performing maintenance functions
on system.

B. Provide all software and registration codes as required to allow access into
advanced maintenance functions.

SEQUENCE

A. Install a remote mounted temperature sensor.

B. The thermostat shall stage heating or cooling as required to maintain space
setpoint at 72°F (adj.).

C. Thermostat shall automatically change the indoor unit mode based on the space
setpoint.

D. If space setpoint continues to drop once indoor unit has been changed to heating

mode, the thermostat shall enable the space electric baseboard heat.

SYSTEM INTEGRATION

A

The manufacturer’s control system shall be capable of integrating with the building
automation system with built in hardware or separate add-on interfaces. All
additional devices shall be provided by the manufacturer.

The system shall be compatible with LonWorks®, BACnet®, Modbus®, or N2°.
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PART 4 - EXECUTION

4.1

INSTALLATION

A

Install in accordance with manufacturer’s instructions. Install all piping, fittings, and
insulation to meet manufacturer's requirements. Install units level and plumb.
Evaporator fan components shall be installed using manufacturers standard
mounting devices securely fastened to building structure. Install and connect
refrigerant tubing and fittings.

Installing contractor shall attend manufacturer sponsored training to obtain
installation certification.

Installer shall supply isolation ball valves for zoned refrigerant isolation. Installer
shall supply isolation ball valves with Schrader connection for isolating refrigerant
charge and evacuation at each connected indoor unit and outdoor unit. Isolation
ball valves, with Schrader connection, are required for instances of indoor unit
isolation for troubleshooting, repair, or replacement without affecting the remainder
of the system. Isolation ball valves with Schrader connection are also required at
outdoor unit connection to isolate unit for troubleshooting, repair, or replacement
and as required to provide partial capacity heating/cooling in the instance of a
failure of one of the multiple outdoor unit compressors.

Insulate all refrigerant pipes between the outdoor and indoor units. This includes
the liquid pipe, the suction pipe, the hot gas pipe, and the high/low pressure gas
pipe. All fittings, valves, and specialty refrigerant components in the piping
between the indoor and outdoor units shall also be insulated. The insulation shall
have a continuous vapor barrier and shall pass through hangers and supports
unbroken. Over size hangers and supports to allow the insulation to pass through
unbroken. Following are the minimum insulation thicknesses unless noted
otherwise in the manufacturer’s literature or required by local AHJ:

Pipe System Insulation Thickness
Refrigerant Gas (from branch selector to
indoor unit)

All sizes 1/2”
Refrigerant Suction (40°F & Above)

Up to 1-1/2” 1/2”
1-1/2”" and up 1"
Refrigerant High/Low Pressure Gas

Up to 1-1/2” 17
1-1/2” and up 1-1/2”
Refrigerant Liquid

Up to 1-1/2" 1/12°

1-1/2” and up 1”

Engage manufacturer or factory-authorized service representative to perform
startup service. Manufacturer shall provide on-site startup and commissioning
assistance through job completion. Complete installation and startup checks
according to manufacturer’s written instructions.

Fully charge system with refrigerant per manufacturer’s requirements.
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G.

Field Quality Control;

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

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

a. Leak Test: After installation, charge system and test for leaks.
Repair leaks and retest until no leaks exist.

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

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

Coordinate installation of units with architectural and electrical work. Coordinate
installation of ceiling recessed units with ceiling grid layout. Additional ceiling grid
reinforcement or modification is the responsibility of the Mechanical Contractor and
shall be coordinated with the General Contractor.

Verify locations of wall-mounted devices (such as thermostats, temperature and
humidity sensors, and other exposed sensors) with drawings and room details
before installation. Coordinate mounting heights to be consistent with other wall-
mounted devices. Height above finished floor shall not exceed 48"

Contractor is responsible for routing all condensate drains from all indoor
equipment to a nearby floor drain or standpipe. If ceiling heights or space finish
does not accommodate gravity drainage, Contractor is responsible for providing a
condensate pump and all electrical work required.

Contractor is responsible for installing VRF heat pump control system. Contractor
shall coordinate with the Temperature Controls Contractor to determine extent of
integration with building automation system (BAS). Equipment that is required to
integrate the VRF heat pump system with the BAS is the responsibility of the VRF
heat pump installing contractor. Final connections between VRF heat pump
system and BAS shall be by the Temperature Controls Contractor.

END OF SECTION

VARIABLE REFRIGERANT FLOW HEAT PUMPS
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SECTION 26 05 03
EQUIPMENT WIRING CONNECTIONS

PART 1 GENERAL
1.1 SUMMARY

A. Section includes electrical connections to equipment.

B. Related Sections:
1. Section 26 05 19 - Low-Voltage Electrical Power Conductors and Cables.
2. Section 26 05 33 - Raceway and Boxes for Electrical Systems.

1.2 REFERENCES
A. National Electrical Manufacturers Association:
1. NEMA WD 1 - General Requirements for Wiring Devices.
2. NEMA WD 6 - Wiring Devices-Dimensional Requirements.
1.3  SUBMITTALS
A. Refer to Division 1 of CVUSD Bidding Documents.

B. Product Data: Submit wiring device manufacturer’s catalog information showing
dimensions, configurations, and construction.

C. Manufacturer's installation instructions.
1.4 CLOSEQOUT SUBMITTALS

A. Project Record Documents: Record actual locations, sizes, and configurations of
equipment connections.

1.5 COORDINATION

A Obtain and review shop drawings, product data, manufacturer’s wiring diagrams,
and manufacturer's instructions for equipment furnished under other sections.

B. Determine connection locations and requirements.

C. Sequence rough-in of electrical connections to coordinate with installation of
equipment.

D. Sequence electrical connections to coordinate with start-up of equipment.

EQUIPMENT WIRING CONNECTIONS
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PART 2 PRODUCTS
2.1 CORD AND PLUGS

A. Manufacturers:
1. Hubell
2. Pass and Seymour.

3. Arrow-Hart.
B. Attachment Plug Construction: Conform to NEMA WD 1.

C. Configuration: NEMA WD 6; match receptacle configuration at outlet furnished
for equipment.

D. Cord Construction: Type SO multiconductor flexible cord with identified
equipment grounding conductor, suitable for use in damp locations.

E. Size: Suitable for connected load of equipment, length of cord, and rating of
branch circuit overcurrent protection.
PART 3 EXECUTION
3.1 EXAMINATION

A. Verify equipment is ready for electrical connection, for wiring, and to be
energized.

3.2  EXISTING WORK

A. Remove exposed abandoned equipment wiring connections, including
abandoned connections above accessible ceiling finishes.

B. Disconnect abandoned utilization equipment and remove wiring connections.
Remove abandoned components when connected raceway is abandoned and
removed. Install blank cover for abandoned boxes and enclosures not removed.

C. Extend existing equipment connections using materials and methods compatible
with existing electrical installations.

3.3 INSTALLATION
A. Make electrical connections.

B. Make conduit connections to equipment using flexible conduit. Use liquidtight
flexible conduit with watertight connectors in damp or wet locations.

C. Connect heat producing equipment using wire and cable with insulation suitable
for temperatures encountered.

D. Install receptacle outlet to accommodate connection with attachment plug.

EQUIPMENT WIRING CONNECTIONS
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3.4

E. Install cord and cap for field-supplied attachment plug.

F. Install suitable strain-relief clamps and fittings for cord connections at outlet
boxes and equipment connection boxes.

G. Install disconnect switches, controllers, control stations, and control devices to
complete equipment wiring requirements.

H. Install terminal block jumpers to complete equipment wiring requirements.

. Install interconnecting conduit and wiring between devices and equipment to
complete equipment wiring requirements.

ADJUSTING

A. Cooperate with utilization equipment installers and field service personnel during

checkout and starting of equipment to allow testing and balancing and other
startup operations. Provide personnel to operate electrical system and checkout
wiring connection components and configurations.

END OF SECTION

EQUIPMENT WIRING CONNECTIONS
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 GENERAL
1.1 SUMMARY

A. Section includes building wire and cable; nonmetallic-sheathed cable; direct
burial cable; service entrance cable; armored cable; metal clad cable; and wiring
connectors and connections.

B. Related Sections:
1. Section 26 05 03 — Equipment Wiring Connections.
2. Section 26 05 53 - Identification for Electrical Systems: Product
requirements for wire identification.

1.2  REFERENCES

A. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
B. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

2. NFPA 262 - Standard Method of Test for Flame Travel and Smoke of
Wires and Cables for Use in Air-Handling Spaces.

C. Underwriters Laboratories, Inc.:
1. UL 1277 - Standard for Safety for Electrical Power and Control Tray
Cables with Optional Optical-Fiber Members.

1.3  SYSTEM DESCRIPTION

A Product Requirements: Provide products as follows:

Solid conductor for feeders and branch circuits 10 AWG and smaller.
Stranded conductors for control circuits.

Conductor not smaller than 12 AWG for power and lighting circuits.
Conductor not smaller than 16 AWG for control circuits.

Increase wire size in branch circuits to limit voltage drop to a maximum of
3percent.

e

B. Wiring Methods: Provide the following wiring methods:

1. Concealed Dry Interior Locations: Use only building wire, Type
THHN/THWN insulation, in raceway.

2. Exposed Dry Interior Locations: Use only building wire, Type
THHN/THWN insulation, in raceway.

3. Above Accessible Ceilings: Use only building wire, Type insulation, in
raceway.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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1.5

1.6

1.7

1.8

1.9

4, Wet or Damp Interior Locations: Use only building wire, Type
THHN/THWN insulation, in raceway.

5. Exterior Locations: Use only building wire, Type THHN/THWN insulation,
in raceway.

6. Underground Locations: Use only building wire, Type THHN/THWN
insulation, in raceway.

DESIGN REQUIREMENTS

A. Conductor sizes are based on copper.
B. Aluminum conductor shall not be used.
C. Wire and cable routing shown on Drawings is approximate unless dimensioned.

Route wire and cable as required to meet Project Conditions.

D. Where wire and cable routing is not shown, and destination only is indicated,
determine exact routing and lengths required.

SUBMITTALS

A. Product Data: Submit for building wire and each cable assembly type.

B. Design Data: Indicate voltage drop and ampacity calculations for copper
conductors.

C. Test Reports: Indicate procedures and values obtained.

CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of components and circuits.

QUALITY ASSURANCE

A. Provide wiring materials located in plenums with peak optical density not greater

than 0.5, average optical density not greater than 0.15, and flame spread not
greater than 5 feet (1.5 m) when tested in accordance with NFPA 262.

B. Perform Work in accordance with State Public Work's standard.

C. Maintain two copies of each document on site.

QUALIFICATIONS

A. Manufacturer: Company specializing in manufacturing products specified in this

section with minimum three years documented experience.
FIELD MEASUREMENTS

A. Verify field measurements are as indicated on Drawings.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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1.10 COORDINATION

A.

Where wire and cable destination is indicated and routing is not shown,

determine routing and lengths required.

Wire and cable routing indicated is approximate unless dimensioned. Include

wire and cable lengths within 10ft of length shown.

PART 2 PRODUCTS

21 BUILDING WIRE

A.

B.
C.

Manufacturers:

1. Encore Wire Model.
2. General Cable Co.
3. Rome Cable.

4, Southwire.

Product Description: Single conductor insulated wire.

Conductor: Copper.

2.2  WIRING CONNECTORS

A.

Split Bolt Connectors:

1. ILSCO Model SK.

2. Blackburn, Model HPS.
3. Burndy, Model KSU.

Solderless Pressure Connectors:
1. ILSCO Model SLUIT.

2. Burndy Model KA-U.

3. Paduit Model LAM.

Compression Connectors:

1. ILSCO Model CRL.

2. Black Burn Model ATL

3. Burndy Model HYLUG/HYLINK.

2.3  TERMINATIONS

A.

Terminal Lugs for Wires 6 AWG and Smaller: Solderless, compression type

copper.

Lugs for Wires 4 AWG and Larger: Color keyed, compression type copper, with

insulating sealing collars.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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PART 3 EXECUTION

3.1 EXAMINATION

A.
B.
C.

Verify interior of building has been protected from weather.
Verify mechanical work likely to damage wire and cable has been completed.

Verify raceway installation is complete and supported.

3.2 PREPARATION

A

Completely and thoroughly swab raceway before installing wire.

3.3  INSTALLATION

A.

B.

Route wire and cable to meet Project conditions.
Neatly train and lace wiring inside boxes, equipment, and panelboards.

ldentify and color code wire and cable under provisions of Section 26 05 53.
Identify each conductor with its circuit number or other designation indicated.

Special Techniques--Building Wire in Raceway:

1. Pull conductors into raceway at same time.

2. Install building wire 4 AWG and larger with pulling equipment.

Special Techniques - Cable:

1. Protect exposed cable from damage.

2. Support cables above accessible ceiling, using spring metal clips or metal
cable ties to support cables from structure. Do not rest cable on ceiling
panels.

3. Use suitable cable fittings and connectors.

Special Techniques - Wiring Connections:

1. Clean conductor surfaces before installing fugs and connectors.

2. Make splices, taps, and terminations to carry full ampacity of conductors
with no perceptible temperature rise.

3. Tape uninsulated conductors and connectors with electrical tape to 150
percent of insulation rating of conductor.

4. Install split bolt connectors for copper conductor splices and taps, 6 AWG
and larger.

5. Install solderless pressure connectors with insulating covers for copper

conductor splices and taps, 8 AWG and smaller.

Install stranded conductors for branch circuits 10 AWG and smaller. Install crimp
on fork terminals for device terminations. Do not place bare stranded conductors
directly under screws.

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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3.5

H. Size lugs in accordance with manufacturer's recommendations terminating wire
sizes. Install 2-hole type lugs to connect wires 4 AWG and larger to copper bus

bars.

I For terminal lugs fastened together such as on motors, transformers, and other
apparatus, or when space between studs is small enough that lugs can turn and
touch each other, insulate for dielectric strength of 2-1/2 times normal potential of

circuit.
WIRE COLOR
A. General:
1. For wire sizes 10 AWG and smaller, install wire colors in accordance with
the following:
a. Black and red for single phase circuits at 120/240 volts.
b. Black, red, and blue for circuits at 120/208 volts single or three
phase.
c. Orange, brown, and yellow for circuits at 277/480 volts single or
three phase.
2. For wire sizes 8 AWG and larger, identify wire with colored tape at
terminals, splices and boxes. Colors are as follows:
a. Black and red for single phase circuits at 120/240 volts.
b. Black, red, and blue for circuits at 120/208 volts single or three
phase.
c. = Orange, brown, and yellow for circuits at 277/480 volts single or
three phase.
B. Neutral Conductors: White. When two or more neutrals are located in one

conduit, individually identify each with proper circuit number.

C. Branch Circuit Conductors: Install three or four wire home runs with each phase
uniquely color coded.

D. Feeder Circuit Conductors: Uniquely color code each phase.
E. Ground Conductors:
1. For 6 AWG and smaller: Green.

2.

For 4 AWG and larger: Identify with green tape at both ends and visible
points including junction boxes.

FIELD QUALITY CONTROL

A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Perform inspections and tests listed in NETA ATS, Section 7.3.1.

END OF SECTION

LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Wire.
2. Mechanical connectors.

1.2 REFERENCES

A Institute of Electrical and Electronics Engineers:
1. IEEE 142 - Recommended Practice for Grounding of Industrial and
Commercial Power Systems.
2. IEEE 1100 - Recommended Practice for Powering and Grounding
Electronic Equipment.
B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power

Distribution Equipment and Systems.
C. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.
2. NFPA 99 - Standard for Health Care Facilities.

1.3  SYSTEM DESCRIPTION

A. Grounding systems use the following elements for ground bonding:
1. Insulated ground wire.
2. Mechanical connections.

1.4  SUBMITTALS
A. Product Data: Submit data on grounding wire and connections.
1.5  CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of components and
grounding electrodes.

1.6  QUALITY ASSURANCE

A. Provide grounding materials conforming to requirements of NEC, IEEE 142, and
UL labeled.

B. Perform Work in accordance with State of Public Work's standard.

C. Maintain two copies of each document on site.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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1.7  QUALIFICATIONS

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

1.8 COORDINATION

A. Complete grounding and bonding of circuits.

PART 2 PRODUCTS
2.1 WIRE
A Material: Stranded copper.

B. Bonding Conductor: Insulated copper conductor.

PART 3 EXECUTION
3.1 PREPARATION
A. Remove surface contaminants at connection points.

3.2  INSTALLATION

A. Install grounding and bonding conductors concealed from view.
B. Bond together metal siding not attached to grounded structure; bond to ground.
C. Equipment Grounding Conductor: Install separate, insulated conductor within

each feeder and branch circuit raceway. Terminate each end on suitable lug,
bus, or bushing.

D. Permanently ground entire light and power system in accordance with CEC,
including service equipment, distribution panels, lighting panelboards, switch and
starter enclosures, motor frames, grounding type receptacles, and other exposed
non-current carrying metal parts of electrical equipment.

E. Accomplish grounding of electrical system by using insulated grounding
conductor installed with branch circuit conductors in conduits. Size grounding
conductors in accordance with NEC. Install from grounding bus of serving panel
to ground bus of served panel, grounding screw of receptacles, lighting fixture
housing, light switch outlet boxes or metal enclosures of service equipment.
Ground conduits by means of grounding bushings on terminations at
panelboards with installed number 12 conductor to grounding bus.

F. Grounding electrical system using continuous metal raceway system enclosing
circuit conductors in accordance with CEC.

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
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G. Permanently attach equipment and grounding conductors prior to energizing
equipment.

3.3  FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.

B. Grounding and Bonding: Perform inspections and tests listed in NETA ATS,
Section 26 05 26.

C. Perform continuity testing in accordance with IEEE 142.

D. When improper grounding is found on lighting, check lighting in entire project and
correct. Perform retest.

END OF SECTION
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SECTION 26 05 29
HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:

1. Conduit supports.

2. Formed steel channel.

3 Spring steel clips.

4 Sleeves.

5. Mechanical sleeve seals.

6. Firestopping relating to electrical work.

7 Firestopping accessories.
8 Equipment bases and supports.
R
1

elated Sections:
. Section 03 30 00 - Cast-In-Place Concrete: Product requirements for
concrete for placement by this section.

1.2  REFERENCES

A. ASTM International:

1. ASTM EB84 - Standard Test Method for Surface Burning Characteristics of
Building Materials.

2. ASTM E119 - Standard Test Methods for Fire Tests of Building
Construction and Materials.

3. ASTM E814 - Standard Test Method for Fire Tests of Through-
Penetration Fire Stops.

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

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

C. National Fire Protection Association:
1. NFPA 70 - National Electrical Code.

D. 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 Building Joint Systems.

UL - Fire Resistance Directory.

oo =
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1.3

1.4

1.5

1.6

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.

SYSTEM DESCRIPTION

A.

C.

Firestopping Materials: ASTM E119, UL 1479 to achieve fire ratings as noted on
Drawings for adjacent construction, but not less than 1 hour fire rating.

Firestopping Materials: ASTM E119, UL 1479, to achieve fire ratings of adjacent
construction in accordance with UL Design Numbers noted on Drawings.

Firestop interruptions to fire rated assemblies, materials, and components.

PERFORMANCE REQUIREMENTS

A Firestopping: Conform to CSFM and UL for fire resistance ratings and surface
burning characteristics.

B. Firestopping: Provide certificate of compliance from authority having jurisdiction
indicating approval of materials used.

SUBMITTALS

A. Shop Drawings: Indicate system layout with location 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 openings to
maintain fire resistance rating of adjacent assembly.

D. Design Data: Indicate load carrying capacity of hangers and supports.

E. Manufacturer's Installation Instructions:

1. Hangers and Supports: Submit special procedures and assembly of
components.
2. Firestopping: Submit preparation and installation instructions.

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

G. Engineering Judgements: For conditions not covered by UL or WH listed

designs, submit judgements by licensed professional engineer suitable for

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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1.7

1.8

1.9

presentation to authority having jurisdiction for acceptance as meeting code fire
protection requirements.

QUALITY ASSURANCE

A

F.
G.

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.

Through Penetration Firestopping of Non-Fire Rated Floor Assemblies: Materials

to resist free passage of flame and products of combustion.

1. Noncombustible Penetrating Items: 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.

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.

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.

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

Perform Work in accordance with State of California Public Work's standard.

Maintain two copies of each document on site.

QUALIFICATIONS

A.

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

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

PRE-INSTALLATION MEETINGS

A.

Convene minimum one week prior to commencing work of this section.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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1.10 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

mechanical damage, by storing in original packaging.
1.11  ENVIRONMENTAL REQUIREMENTS
A. CVUSD Bidding Documents.

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

C. Maintain this minimum temperature before, during, and for minimum 3 days after
installation of firestopping materials.
PART 2 PRODUCTS
2.1 CONDUIT SUPPORTS

A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. Electroline Manufacturing Company.

3. 0-Z Gedney Co.

B. Hanger Rods: Threaded high tensile strength galvanized carbon steel with free
running threads.

C. Beam Clamps: Malleable Iron, with tapered hole in base and back to accept
either bolt or hanger rod. Set screw: hardened steel.

D. Conduit clamps for trapeze hangers: Galvanized steel, notched to fit trapeze with
single bolt to tighten.

E. Conduit clamps - general purpose: One hole malleable iron for surface mounted
conduits.

F. Cable Ties: High strength nylon temperature rated to 185 degrees F. Self locking.
22  FORMED STEEL CHANNEL

A. Manufacturers:
1. Allied Tube & Conduit Corp.
2. B-Line Systems.
3. Midland Ross Corporation, Electrical Products Division.
4. Unistrut Corp.

B. Product Description: Galvanized 12 gage thick steel. With holes 1-1/2 inches on
center. .

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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2.3

24

25

26

SPRING STEEL CLIPS

A. Manufacturers:

1. Cooper B-Line Systems.

B. Product Description: Mounting hole and screw closure.

SLEEVES

A Furnish materials in accordance with State of California Public Work's standards.

B. Sleeves for Through Non-fire Rated Floors: 18 gage thick galvanized steel.

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

D. Sleeves for Through Fire Rated and Fire Resistive Floors and Walls, and Fire
Proofing: Prefabricated fire rated sleeves including seals, UL listed.

FIRESTOPPING

A Manufacturers:

1. Dow Corning Corp.

2. Fire Trak Corp.

3. Hilti Corp.

4. International Protective Coating Corp.
5. 3M fire Protection Products.

6. Specified Technology, Inc.

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: silicone elastomeric
compound and compatibie silicone sealant.

2. Foam Firestopping Compounds: foam compound.

3. Fiber Stuffing and Sealant Firestopping: Composite of mineral or ceramic
fiber stuffing insulation with silicone elastomer for smoke stopping.

4, Intumescent Firestopping: Intumescent putty compound which expands
on exposure to surface heat gain.

5. Firestop Pillows: Formed mineral fiber pillows.

C. Color: As selected from manufacturer’s full range of colors.

FIRESTOPPING ACCESSORIES

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

B. Dam Material: Permanent:

1. Mineral fiberboard.
2. Sheet metal.

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
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Installation Accessories: Provide clips, collars, fasteners, temporary stops or
dams, and other devices required to position and retain materials in place.

D. General:

1. Furnish UL listed products.

2. Select products with rating not less than rating of wall or floor being
penetrated.

E. 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
conduit is exposed.

2. For exterior wall openings below grade, furnish modular mechanical type
seal consisting of interlocking synthetic rubber links shaped to
continuously fill annular space between conduit and cored opening or
water-stop type wall sleeve.

PART 3 EXECUTION

3.1 EXAMINATION

A

B.

Verify openings are ready to receive sleeves.

Verify openings are ready to receive firestopping.

3.2 PREPARATION

A.

Clean substrate surfaces of dirt, dust, grease, oil, loose material, or other matter
affecting bond of firestopping material.

Remove incompatible materials affecting bond.
Install backing or damming 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 structural
members.

3.3  INSTALLATION - HANGERS AND SUPPORTS

A.

Anchors and Fasteners:

Concrete Structural Elements: Provide, expansion anchors.

Steel Structural Elements: Provide beam clamps.

Concrete Surfaces: Provide expansion anchors.

Hollow Masonry, Plaster, and Gypsum Board Partitions: Provide toggle
bolts and hollow wall fasteners.

Solid Masonry Walls: Provide expansion anchors and preset inserts.
Sheet Metal: Provide sheet metal screws.

HwWN =
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7. Wood Elements: Provide wood screws.
Install conduit and raceway support and spacing in accordance with CEC.

Do not fasten supports to pipes, ducts, mechanical equipment, or conduit.

Install multiple conduit runs on common hangers.

m O O W

Supports:

1. Fabricate supports from structural steel or formed steel channel. Install
hexagon head bolts to present neat appearance with adequate strength
and rigidity. Install spring lock washers under nuts.

2. Install surface mounted cabinets and panelboards with minimum of four
anchors.
o 3. In wet and damp locations install steel channel supports to stand cabinets
~ and panelboards 1 inch off wall.
4, Support vertical conduit at every floor.

3.4  INSTALLATION - FIRESTOPPING

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

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

C. Apply firestopping material in sufficient thickness to achieve required fire and
smoke.

D. Dam material to remain.

E. Fire Rated Surface:

1. Seal opening at wall and ceiling as follows:
VVVV a. Install sleeve through opening and extending beyond minimum of
1 inch on both sides of buiiding 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.
2. Where cable tray, conduit or wireway, penetrates fire rated surface, install

firestopping product in accordance with manufacturer's instructions.

F. Non-Rated Surfaces:
1. Seal opening through non-fire rated wall, floor, and ceiling, opening as
follows:
a. Install sleeve through opening and extending beyond minimum of
1 inch on both sides of building element.
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3.5

3.6

3.7

b. Size sleeve allowing minimum of 1 inch void between sleeve and
building element.

c. Install type of firestopping material recommended by
manufacturer.

Install escutcheons floor plates 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.

Exterior wall openings below grade: Assemble rubber links of mechanical

seal to size of conduit and tighten in place, in accordance with

manufacturer's instructions. ‘

Interior partitions: Seal pipe penetrations at telecommunication rooms and

data rooms. Apply sealant to both sides of penetration to completely fill

annular space between sleeve and conduit.

INSTALLATION - EQUIPMENT BASES AND SUPPORTS

A.

Provide housekeeping pads of concrete, minimum 3-1/2 inches thick and
extending 6 inches beyond supported equipment as indicated on drawings. Refer
to Section 03 30 00.

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

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

INSTALLATION - SLEEVES

A. Exterior watertight entries: Seal with adjustable interlocking rubber links.

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

C. Size sleeves large enough to allow for movement due to expansion and
contraction. Provide for continuous insulation wrapping.

D. Extend sleeves through floors two inch above finished floor level. Caulk sleeves.

E. Where conduit or raceway penetrates floor, ceiling, or wall, close off space
between conduit or raceway and adjacent work with fire stopping insulation and
caulk airtight. Provide close fitting metal collar or escutcheon covers at both sides
of penetration.

F. Install stainless steel escuicheons at finished surfaces.

FIELD QUALITY CONTROL

A. Inspect installed firestopping for compliance with specifications and submitted

schedule.
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3.8  CLEANING
A. Clean adjacent surfaces of firestopping materials.
3.9 PROTECTION OF FINISHED WORK

A Protect adjacent surfaces from damage by material installation.

END OF SECTION
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

11 SUMMARY

A.

Section includes conduit and tubing, surface raceways, wireways, outlet boxes,
pull and junction boxes.

Related Sections:

Section 26 05 03 - Equipment Wiring Connections.

Section 26 05 26 - Grounding and Bonding for Electrical Systems.
Section 26 05 29 - Hangers and Supports for Electrical Systems.
Section 26 05 53 - Identification for Electrical Systems.

Section 26 27 16 - Electrical Cabinets and Enclosures.

o wN =

1.2  REFERENCES

A

American National Standards Institute:

1. ANSI C80.1 - Rigid Steel Conduit, Zinc Coated.

2. ANSI C80.3 - Specification for Electrical Metallic Tubing, Zinc Coated.
3. ANSI C80.5 - Aluminum Rigid Conduit - (ARC).

National Electrical Manufacturers Association:

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).

2. NEMA FB 1 - Fittings, Cast Metal Boxes, and Conduit Bodies for Conduit
and Cable Assemblies.

3. NEMA OS 1 - Sheet Steel Outlet Boxes, Device Boxes, Covers, and Box
Supports.

4. NEMA OS 2 - Nonmetallic Outlet Boxes, Device Boxes, Covers, and Box
Supports.

5. NEMA RN 1 - Polyvinyl Chloride (PVC) Externally Coated Galvanized
Rigid Steel Conduit and Intermediate Metal Conduit.

6. NEMA TC 2 - Electrical Polyvinyl Chloride (PVC) Tubing and Conduit.

7. NEMA TC 3 - PVC Fittings for Use with Rigid PVC Conduit and Tubing.

1.3  SYSTEM DESCRIPTION

A.

Raceway and boxes located as indicated on Drawings, and at other locations
required for splices, taps, wire pulling, equipment connections, and compliance
with regulatory requirements. Raceway and boxes are shown in approximate
locations unless dimensioned. Provide raceway to complete wiring system.

Outdoor Locations, Above Grade: Provide PVC coated rigid steel conduit.
Provide cast metal or nonmetallic outlet, pull, and junction boxes.

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS
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1.5

1.6

1.7

1.8

C. Wet and Damp Locations: Provide rigid steel conduit. Provide cast metal or
nonmetallic outlet, junction, and pull boxes. Provide flush mounting outlet box in
finished areas.

D. Concealed Dry Locations: Provide electrical metallic tubing. Provide sheet-metal
boxes. Provide flush mounting outlet box in finished areas. Provide hinged
enclosure for large pull boxes.

E. Exposed Dry Locations: Provide electrical metallic tubing. Provide sheet-metal
boxes. Provide flush mounting outlet box in finished areas. Provide hinged
enclosure for large pull boxes.

DESIGN REQUIREMENTS
A. Minimum Raceway Size: 3/4 inch unless otherwise specified.
SUBMITTALS

A. Product Data: Submit for the following:
Flexible metal conduit.
Liquidtight flexible metal conduit.
Nonmetallic conduit.

Flexible nonmetallic conduit.
Nonmetallic tubing.

Raceway fittings.

Conduit bodies.

Surface raceway.

Wireway.

0. Pull and junction boxes.

DOXNOOAWN

B. Manufacturer's Installation Instructions: Submit application conditions and
limitations of use stipulated by Product testing agency specified under Regulatory
Requirements. Include instructions for storage, handling, protection, examination,
preparation, and installation of Product.

CLOSEOUT SUBMITTALS
A. Project Record Documents:
1. Record actual routing of conduits larger than 2 inch.
2. Record actual locations and mounting heights of outlet, pull, and junction
boxes.

DELIVERY, STORAGE, AND HANDLING

A Protect conduit from corrosion and entrance of debris by storing above grade.
Provide appropriate covering.

COORDINATION
A. Coordinate installation of outlet boxes for equipment connected under Section
26 05 03.
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B.

Coordinate mounting heights, orientation and locations of outlets mounted above
counters, benches, and backsplashes.

PART 2 PRODUCTS

2.1

2.2

2.3

24

METAL CONDUIT
A Manufacturers:
1. Carlon Electrical Products.
2. Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4, Walker Systems Inc.
5. The Wiremold Co.
B. Rigid Steel Conduit: ANS| C80.1.
C. Rigid Aluminum Conduit: ANSI C80.5.
D. Fittings and Conduit Bodies: NEMA FB 1; ali steel fittings.
PVC COATED METAL CONDUIT
A Manufacturers:
1. Carlon Electrical Products.
2, Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4. Walker Systems Inc.
5. The Wiremold Co.
B. Product Description: NEMA RN 1; rigid steel conduit with external PVC coating,
20 mil thick.
C. Fittings and Conduit Bodies: NEMA FB 1; steel fittings with external PVC coating

to match conduit.

FLEXIBLE METAL CONDUIT

A.

B.
C.

Manufacturers:

Carlon Electrical Products.
Hubbell Wiring Devices.
Thomas & Betts Corp.
Walker Systems Inc.

The Wiremold Co.

OhRON =

Product Description: Interlocked steel construction.

Fittings: NEMA FB 1.

LIQUIDTIGHT FLEXIBLE METAL CONDUIT

A

Manufacturers:
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Carlon Electrical Products.
Hubbell Wiring Devices.
Thomas & Betts Corp.
Walker Systems Inc.

The Wiremold Co.

RN -

B. Product Description: Interlocked steel construction with PVC jacket.

C. Fittings: NEMA FB 1.
2.5  ELECTRICAL METALLIC TUBING (EMT)

A Manufacturers:

Carlon Electrical Products.
Hubbell Wiring Devices.
Thomas & Betts Corp.
Walker Systems Inc.

The Wiremold Co.

ohON=

B. Product Description: ANSI C80.3; galvanized tubing.

C. Fittings and Conduit Bodies: NEMA FB 1; steel compression type.

2.6  NONMETALLIC CONDUIT

A. Manufacturers:

Carlon Electrical Products.
Hubbell Wiring Devices.
Thomas & Betts Corp.
Walker Systems Inc.

The Wiremold Co.

obwN

B. Product Description: NEMA TC 2; Schedule 40 PVC.
C. Fittings and Conduit Bodies; NEMA TC 3.
2.7 WIREWAY

A Manufacturers:

Carlon Electrical Products.
Hubbell Wiring Devices.
Thomas & Betts Corp.
Walker Systems Inc.

The Wiremold Co.

oOhwN~

Product Description: General purpose type wireway.
Knockouts: Manufacturer's standard.

Size: As indicated on Drawings.

m O O

Cover: Screw cover.
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F. Connector: Slip-in.
G. Fittings: Lay-in type with removable top, bottom, and side; captive screws.
H. Finish: Rust inhibiting primer coating with gray enamel! finish.

2.8  PULL AND JUNCTION BOXES

A. Manufacturers:
1. Carlon Electrical Products.
2 Hubbell Wiring Devices.
3. Thomas & Betts Corp.
4, Walker Systems Inc
5 The Wiremold Co

B. Sheet Metal Boxes: NEMA OS 1, galvanized steel.
C. Hinged Enclosures: As specified in Section 26 27 16.

D. Surface Mounted Cast Metal Box: NEMA 250, Type 4; flat-flanged, surface
mounted junction box:

1. Material: Cast aluminum.
2. Cover: Furnish with ground flange, neoprene gasket, and stainless steel
cover screws.
PART 3 EXECUTION

3.1 EXAMINATION

A Verify outlet locations and routing and termination locations of raceway prior to
rough-in.

3.2  INSTALLATION

A. Ground and bond raceway and boxes in accordance with Section 26 05 26.
""" B. Fasten raceway and box supports to structure and finishes in accordance with
Section 26 05 29.
C. Identify raceway and boxes in accordance with Section 26 05 53.
D. Arrange raceway and boxes to maintain headroom and present neat
appearance.

3.3 INSTALLATION - RACEWAY

A. Raceway routing is shown in approximate locations unless dimensioned. Route
to complete wiring system.

B. Arrange raceway supports to prevent misalignment during wiring installation.
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Support raceway using coated steel or malleable iron straps, lay-in adjustable
hangers, clevis hangers, and split hangers.

Group related raceway; support using conduit rack. Construct rack using steel
channel specified in Section 26 05 29; provide space on each for 25 percent
additional raceways.

Do not support raceway with wire or perforated pipe straps. Remove wire used
for temporary supports

Do not attach raceway to ceiling support wires or other piping systems.
Construct wireway supports from steel channel specified in Section 26 05 29.
Route exposed raceway parallel and perpendicular to walls.

Route raceway installed above accessible ceilings parallel and perpendicular to
walls.

Maintain clearance between raceway and piping for maintenance purposes.

Maintain 12 inch clearance between raceway and surfaces with temperatures
exceeding 104 degrees F.

Cut conduit square using saw or pipe cutter; de-burr cut ends.

Bring conduit to shoulder of fittings; fasten securely.

Join nonmetallic conduit using cement as recommended by manufacturer. Wipe
nonmetallic conduit dry and clean before joining. Apply full even coat of cement

to entire area inserted in fitting. Allow joint to cure for minimum 20 minutes.

Install conduit hubs or sealing locknuts to fasten conduit to sheet metal boxes in
damp and wet locations and to cast boxes.

Install no more than equivalent of three 90 degree bends between boxes. Install
conduit bodies to make sharp changes in direction, as around beams. Install
factory elbows for bends in metal conduit larger than 2 inch size.

Avoid moisture traps; install junction box with drain fitting at low points in conduit
system.

Install fittings to accommodate expansion and deflection where raceway crosses
seismic and expansion joints.

Install suitable pull string or cord in each empty raceway except sleeves and
nipples.

Install suitable caps to protect installed conduit against entrance of dirt and
moisture.
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3.4

3.5

V.

Surface Raceway: Install flat-head screws, clips, and straps to fasten raceway
channel to surfaces; mount plumb and level. Install insulating bushings and
inserts at connections to outlets and corner fittings.

Close ends and unused openings in wireway.

INSTALLATION - BOXES

A.

L.

Install wall mounted boxes at elevations to accommodate mounting heights as
indicated on Drawings.

Adjust box location up to 10 feet prior to rough-in to accommodate intended
purpose.

Install pull boxes and junction boxes above accessible ceilings and in unfinished
areas only.

In Accessible Ceiling Areas: Install outlet and junction boxes no more than 6
inches from ceiling access panel or from removable recessed luminaire.

Secure flush mounting box to interior wall and partition studs. Accurately position
to allow for surface finish thickness.

Install stamped steel bridges to fasten flush mounting outlet box between studs.

Install flush mounting box without damaging wall insulation or reducing its
effectiveness.

Install adjustable stee! channel fasteners for hung ceiling outlet box.
Do not fasten boxes to ceiling support wires or other piping systems.
Support boxes independently of conduit.

Install gang box where more than one device is mounted together. Do not use
sectional box.

Install gang box with plaster ring for single device outlets.

INTERFACE WITH OTHER PRODUCTS

A.

Install conduit to preserve fire resistance rating of partitions and other elements,
using standard materials and methods.

Route conduit through roof openings for piping and ductwork or through suitable
roof jack with pitch pocket.

L.ocate outlet boxes to allow luminaires positioned as indicated on Drawings.

Align adjacent wall mounted outlet boxes for switches, thermostats, and similar
devices.
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3.6 ADJUSTING

A. Adjust flush-mounting outlets to make front flush with finished wall material.

B. Install knockout closures in unused openings in boxes.

3.7  CLEANING

A. Clean interior of boxes to remove dust, debris, and other material.
B. Clean exposed surfaces and restore finish.
END OF SECTION
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SECTION 26 05 48
SEISMIC CONTROLS FOR ELECTRICAL WORK

PART 1 GENERAL
1.1 RELATED DOCUMENTS

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

1.2  SUMMARY

This Section includes seismic restraints and other earthquake-damage-reduction
measures for electrical components. It complements optional seismic
construction requirements in the various electrical component Sections.

1.3  DEFINITIONS

BOCA: BOCA National Building Code.
SBC: Standard Building Code.
CBC: California Building Code, 2016 Edition.

Seismic Restraint: A fixed device (a seismic brace, an anchor bolt or stud, or a
fastening assembly) used to prevent vertical or horizontal movement, or both
vertical and horizontal movement, of an electrical system component during an
earthquake.

Mobile Structural Element; A part of the building structure such as a slab, floor
structure, or wall that may move independent of other mobile structural elements
during an earthquake

1.4  SUBMITTALS

Product Data: lllustrate and indicate types, styles, materials, strength, fastening

provisions, and finish for each type and size of seismic restraint component used.

1. Anchor Bolts and Studs: Tabulate types and sizes, complete with report
numbers and rated strength in tension and shear as evaluated by ICBO
Evaluation Service.

Shop Drawings: For anchorage and bracing not defined by details and charts n
Drawings. Indicate materials, and show designs and calculations signed and
sealed by a professional engineer.

1. Design Analysis: To support selection and arrangement of seismic
restraints. Include calculations of combined tensile and shear loads.
2, Details: Detail fabrication and arrangement. Detail attachment of

restraints to both structural and restrained items. Show attachment
locations, methods, and spacings, identifying components and listing their
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1.6

1.7

strengths. Indicate direction and value of forces transmitted to the
structure during seismic events.

3. Preapproval and Evaluation Documentation: By ICC Evaluation Service,
showing maximum ratings of restraints and the basis for approval (tests
or calculations).

4, Coordination Drawings: Plans and sections drawn to scale and
coordinating seismic bracing for electrical components with other systems
and equipment, including other seismic restraints, in the vicinity.

C. Product Certificates: Signed by manufacturers of seismic restraints certifying
that products furnished comply with requirements.

D. Qualification Data: For firms and persons specified in "Quality Assurance"
Article.
E. Material Test Reports: From a qualified testing agency indicating and

interpreting test results of seismic control devices for compliance with
requirements indicated.

QUALITY ASSURANCE

A. Comply with seismic restraint requirements in 2016 California Building Code,
unless requirements in this Section are more stringent.

B. Professional Engineer Qualifications: A professional engineer who is legally
qualified to practice in jurisdiction where Project is located and who is
experienced in providing seismic engineering services, including the design of
seismic restraints, that are similar to those indicated for this Project.

C. Testing Agency Qualifications: An independent testing agency, acceptable to
authorities having jurisdiction, with the experience and capability to conduct the
testing indicated.

PROJECT CONDITIONS

A. Design Loads:
1. New elements have been designed in compliance with CBC 2013.

B. Seismic Category D:

1. Mapped spectral accelerations:
Ss = 1.500, S, = 0.600
2. Spectral Response Coefficients

Sps = 1.000, Spy — 0.600
COORDINATION
A. Coordinate layout and installation of seismic bracing with building structural
system and architectural features, and with mechanical, fire-protection, electrical,

and other building features in the vicinity.

B. Coordinate concrete bases with building structural system.
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PART 2 PRODUCTS

2.1

2.2

23

MANUFACTURERS

A

Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

B. Manufacturers: Subject to compliance with requirements, provide products by
one of the following:
1. Amber/Booth Company, Inc.
2. B-Line Systems, Inc.
3. Erico, Inc.
4, GS Metals Corp.
5. Loos & Company, Inc.
6. Mason Industries, Inc,
7. Powerstrut.
8. Thomas & Betts Corp.
9. Unistrut Corporation.
MATERIALS
A Use the following materials for restraints:
1. Indoor Dry Locations: Steel, zinc plated.
2. Outdoors and Damp Locations: Galvanized steel.
3. Corrosive Locations: Stainless steel.

ANCHORAGE AND STRUCTURAL ATTACHMENT COMPONENTS

A.

Strength: Defined in reports by ICBO Evaluation Service or another agency

acceptable to authorities having jurisdiction.

1. Structural Safety Factor: Strength in tension and shear of components
used shall be at least two times the maximum seismic forces to which
they will be subjected.

Concrete and Masonry Anchor Bolts and Studs: Steel-expansion wedge type.
1. Concrete Inserts: Steel-channel type.

Through Bolts: Structural type, hex head, high strength. Comply with
ASTM A 325.

Welding Lugs: Comply with MSS SP-69, Type 57.

Beam Clamps for Steel Beams and Joists: Double sided. Single-sided type is
not acceptable.

Bushings for Floor-Mounted Equipment Anchors: Neoprene units designed for
seismically rated rigid equipment mountings, and matched to the type and size of
anchor bolts and studs used.
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G. Bushing Assemblies for Wall-Mounted Equipment Anchorage: Assemblies of
neoprene elements and steel sleeves designed for seismically rated rigid
equipment mountings, and matched to the type and size of attachment devices
used.

24  SEISMIC BRACING COMPONENTS

A. Slotted Steel Channel: 1-5/8-by-1-5/8-inch cross section, formed from 0.1046-
inch thick steel, with 9/16-by-7/8-inch slots at a maximum of 2 inches o.c. in
webs, and flange edges turned toward web.

1. Materials for Channel: ASTM A 570, GR 33.
2. Materials for Fittings and Accessories: ASTM A 575, ASTM A 576, or

kkkkk ASTM A 36.
3. Fittings and Accessories: Products of the same manufacturer as
channels and designed for use with that product.
4, Finish: Baked, rust-inhibiting, acrylic-enamel paint applied after cleaning

and phosphate treatment, unless otherwise indicated.

B. Channel-Type Bracing Assemblies: Slotted steel channel, with adjustable hinged
steel brackets and bolts.

C. Cable-Type Bracing Assemblies: Zinc-coated, high-strength steel wire rope
cable attached to steel thimbles, brackets, and bolts designed for cable service.
1. Arrange units for attachment to the braced component at one end and to
the structure at the other end.
2. Wire Rope Cable: Comply with ASTM 603. Use 49- or 133-strand cable
with a minimum strength of 2 times the calculated maximum seismic force
to be resisted.

D. Hanger Rod Stiffeners: Slotted steel channels with internally bolted connections
to hanger rod.
PART 3 EXECUTION
3.1 INSTALLATION
A. Install seismic restraints according to applicable codes and regulations and as
""" approved by authorities having jurisdiction, unless more stringent requirements
are indicated.

3.2 STRUCTURAL ATTACHMENTS

A. Use bolted connections with steel brackets, slotted channel, and slotted-channel
fittings to spread structural loads and reduce stresses.

B. Holes for Expansion Anchors in Concrete: Drill at locations and to depths that
avoid reinforcing bars.

C. Attachments to Solid Concrete Masonry Unit Walls: Use expansion anchors.
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34

3.5

Attachments to Hollow Walls: Bolt to slotted steel channels fastened to wall with
expansion anchors.

Attachments to Wood Structural Members: Install bolts through members.

Attachments to Steel: Boit to clamps on flanges of beams or on upper truss
chords of bar joists.

ELECTRICAL EQUIPMENT ANCHORAGE

A

Anchor rigidly to a single mobile structural element or to a concrete base that is
structurally tied to a single mobile structural element.

Anchor panelboards, motor-control centers, motor controls, switchboards,
switchgear, transformers, unit substations, fused power-circuit devices, transfer
switches, busways, battery racks, static uninterruptible power units, power
conditioners, capacitor units, communication system components, and electronic
signal processing, control, and distribution units as follows:

1. Size concrete bases so expansion anchors will be a minimum of 10 bolt
diameters from the edge of the concrete base.

2. Concrete Bases for Floor-Mounted Equipment; Use female expansion
anchors and install studs and nuts after equipment is positioned.

3. Bushings for Fioor-Mounted Equipment Anchors: Install to aliow for
resilient media between anchor bolt or stud and mounting hole in
concrete.

4, Anchor Bolt Bushing Assemblies for Wall-Mounted Equipment: Install to

allow for resilient media where equipment or equipment-mounting
channels are attached to wall.

5. Torque bolts and nuts on studs to values recommended by equipment
manufacturer.

SEISMIC BRACING INSTALLATION

A

Install bracing according to spacings and strengths indicated by approved
analysis.

Expansion and Contraction: Install to allow for thermal movement of braced
components.

Cable Braces: Install with maximum cable slack recommended by manufacturer.
Attachment to Structure: If specific attachment is not indicated, anchor bracing to

the structure at flanges of beams, upper truss chords of bar joists, or at concrete
members.

ACCOMMODATION OF DIFFERENTIAL SEISMIC MOTION

A

Make flexible connections in raceways, where they cross expansion and seismic
control joints, where adjacent sections or branches are supported by different
structural elements, and where they terminate at electrical equipment anchored
to a different mobile structural element from the one supporting them.
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3.6  FIELD QUALITY CONTROL

A.

Testing Agency: The District will engage a qualified testing agency to perform
the following field quality-control testing:

Testing Agency: Engage a qualified testing agency to perform the following field
quality-control testing:

Testing: Test pull-out resistance of seismic anchorage devices.

1.
2.

3.

Provide necessary test equipment required for reliable testing.

Provide evidence of recent calibration of test equipment by a testing
agency acceptable to authorities having jurisdiction.

Schedule test with the District, through Architect, before connecting
anchorage device to restrained component (unless post-connection
testing has been approved), and with at least seven days' advance notice.
Obtain Architect's approval before transmitting test loads to the structure.
Provide temporary load-spreading members.

Test at least four of each type and size of installed anchors and fasteners
selected by Architect.

Test to 90 percent of rated proof load of device.

If a device fails the test, modify all installations of same type and retest
until satisfactory results are achieved.

Record test results.

END OF SECTION
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SECTION 26 05 563
IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 GENERAL

11

1.2

1.3

1.4

1.5

1.6

SUMMARY
A. Section Includes:
1. Nameplates.
2. Labels.
3. Wire markers.
4. Conduit markers.
5. Stencils.
6. Underground Warning Tape.
7. Lockout Devices.
SUBMITTALS
A. Product Data:
1. Submit manufacturer’'s catalog literature for each product required.
2. Submit electrical identification schedule including list of wording, symbols,

letter size, color coding, tag number, location, and function.

B. Manufacturer's Installation Instructions: Indicate installation instructions, special
procedures, and installation.

CLOSEOUT SUBMITTALS
A. CVUSD Bidding Documents.

B. Project Record Documents: Record actual locations of tagged devices; include
tag numbers.

QUALITY ASSURANCE
A. Perform Work in accordance with State of California Public Work's standard.
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
three years documented experience.

DELIVERY, STORAGE, AND HANDLING

A. Accept identification products on site in original containers. Inspect for damage.
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B. Accept materials on site in original factory packaging, labeled with manufacturer's
identification, including product density and thickness.

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

1.7 ENVIRONMENTAL REQUIREMENTS

A Install products only when ambient temperature and humidity conditions for
adhesive are within range recommended by manufacturer.

1.8  EXTRA MATERIALS

PART 2 PRODUCTS

2.1 LABELS
A. Furnish materials in accordance with State of California Public Work's standards.
B. Labels: Embossed adhesive tape, with 3/16 inch white letters on black
background.

22  WIRE MARKERS

A. Furnish materials in accordance with State of California Public Work's standards.
B. Description: split sleeve type wire markers.
C. Legend:
1. Power and Lighting Circuits: Branch circuit or feeder number as indicated
on Drawings.
2. Low Voltage and Control Circuits: Wire number as indicated on shop
drawings

2.3 CONDUIT AND RACEWAY MARKERS
A Furnish materials in accordance with State of California Public Work's standards.
B. Description: Labels fastened with adhesive. Black lettering on white background.

24  STENCILS

A Furnish materials in accordance with State of California Public Work's standards.
B. Stencils: With clean cut symbols and letters of following size:
1. Up to 2 inches Outside Diameter of Raceway: 1/2 inch high letters.
2. 2-1/2 to 6 inches Outside Diameter of Raceway: 1 inch high letters.
C. Stencil Paint: As specified in Section 09 90 00, semi-gloss enamel, colors
conforming to the following:
1. Black lettering on white background.

IDENTIFICATION FOR ELECTRICAL SYSTEMS
26 05 53 — [2]



PART 3 EXECUTION
3.1 PREPARATION
A. Degrease and clean surfaces to receive adhesive for identification materials.

3.2  INSTALLATION

A Install identifying devices after completion of painting.
B. Label Installation;
1. Install label parallel to equipment lines.
2. Install label for identification of individual control device stations.
3. Install labels for permanent adhesion and seal with clear lacquer.
C. Wire Marker Installation:
""" 1. Install wire marker for each conductor at panelboard guiters, pull boxes,
outlet and junction boxes, and each load connection.
2. Mark data cabling at each end. Install additional marking at accessible
locations along the cable run.
3. Install labels at data outlets identifying patch panel and port designation.
D. Stencil Installation:

1. Apply stencil painting in accordance with CVUSD Bidding Documents.

END OF SECTION
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SECTION 26 24 16

PANELBOARDS
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Branch circuit panelboards.
B. Related Requirements:
1. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
2. Section 26 05 53 - Identification for Electrical Systems.
1.2 REFERENCE STANDARDS
A. Institute of Electrical and Electronics Engineers:
1. IEEE C62.41 - Recommended Practice on Surge Voltages in Low-
Voltage AC Power Circuits.
B. National Electrical Manufacturers Association:
1. NEMA FU 1 - Low Voltage Cartridge Fuses.
2. NEMA ICS 2 - Industrial Control and Systems: Controllers, Contactors,
and Overload Relays, Rated Not More Than 2000 Volts AC or 750 Volts
DC.
3. NEMA ICS 5 - Industrial Control and Systems: Control Circuit and Pilot
Devices.
4. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment
Switches (600 Volts Maximum).
5. NEMA PB 1 - Panelboards.
6. NEMA PB 1.1 - General Instructions for Proper Installation, Operation,
and Maintenance of Panelboards Rated 600 Volts or Less.
C. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electricai Power
Distribution Equipment and Systems.
D. National Fire Protection Association:
1. CEC — California Electrical Code.
E. Underwriters Laboratories Inc.:

1. UL 50 - Cabinets and Boxes

2. UL 67 - Safety for Panelboards.

3. UL 489 - Molded-Case Circuit Breakers, Molded-Case Switches, and
Circuit-Breaker Enclosures.

UL 1283 - Electromagnetic Interference Filters.

UL 1449 - Transient Voltage Surge Suppressors.

UL 1699 - Arc-Fault Circuit Interrupters.

o0k
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1.3

1.4

1.5

SUBMITTALS

A. Product Data: Submit catalog data showing specified features of standard
products.

B. Shop Drawings: Indicate outline and support point dimensions, voltage, main bus
ampacity, integrated short circuit ampere rating, circuit breaker and fusible switch
arrangement and sizes.

C. Source Quality control submittals: Indicate results of factory tests and
inspections.

D. Field Quality Control Submittals: Indicate results of Contractor furnished tests
and inspections.

CLOSEOUT SUBMITTALS

A. Project Record Documents: Record actual locations of panelboards and record
actual circuiting arrangements.

B. Operation and Maintenance Data: Submit spare parts listing; source and current
prices of replacement parts and supplies; and recommended maintenance
procedures and intervals.

QUALITY ASSURANCE

A. Qualifications

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

PART 2 PRODUCTS

2.1

BRANCH CIRCUIT BREAKERS FOR EXISTING PANELBOARDS

A

Manufacturer List:

1. Square D.

2. Cutler-Hammer.

3. General Electric.
4. Schneider Electric.

Substitution Limitations:
1. CVUSD Bidding Documents.

Description: NEMA PB1, circuit breaker type, lighting and appliance branch
circuit panelboard.

Materials:
1. Panelboard Bus: Copper, current carrying components, ratings as
indicated. Furnish copper ground bus in each panelboard.

PANELBOARDS
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2. Minimum Integrated Short Circuit Rating: 22,000 amperes rms
symmetrical for 208 volt panelboards; 65,000 amperes rms symmetrical
for 480 volt panelboards, or as indicated on Drawings.

3. Molded Case Circuit Breakers: UL 489, bolt-on type thermal magnetic trip
circuit breakers, with common trip handle for all poles, listed as Type
SWD for lighting circuits, Type HACR for air conditioning equipment
circuits, Class A ground fault interrupter circuit breakers as indicated on
Drawings. Provide UL class 760 arc-fault interrupter circuit breakers as
indicated on Drawings. Do not use tandem circuit breakers.

2.2 SOURCE QUALITY CONTROL

A. Independently test integral surge suppressers with category C3 high exposure

waveform (20 kV-1.2/50us, 10kA-8/20 us) per IEEE C62.41.
PART 3 EXECUTION
3.1 DEMOLITION

A Disconnect abandoned circuit breakers in panelboards. Install blank cover for
abandoned circuit breaker space in panelboards.

B. Maintain access to existing panelboard remaining active and requiring access.
Modify installation or provide access panel.

3.2  INSTALLATION

A Install filler plates for unused spaces in existing panelboards.

B. Provide typed circuit directory for each branch circuit panelboard. Revise
directory to reflect circuiting changes to balance phase loads. Identify each circuit
as to its clear, evident and specific purpose of use.

3.3  FIELD QUALITY CONTROL

A Inspect and test in accordance with NETA ATS, except Section 4.

B. Perform circuit breaker inspections and tests listed in NETA ATS, Section 7.6.

C. Perform switch inspections and tests listed in NETA ATS, Section 7.5.

D. Perform controller inspections and tests listed in NETA ATS, Section 7.16.1.

3.4 ADJUSTING
A Measure steady state load currents at each panelboard feeder; rearrange circuits

in panelboard to balance phase loads to within 20 percent of each other.
Maintain proper phasing for multi-wire branch circuits.
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,,,,, 3.5  CLEANING

A. Clean existing panelboards to remain or to be reinstalled.

END OF SECTION

PANELBOARDS
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SECTION 26 27 16
ELECTRICAL CABINETS AND ENCLOSURES

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

SUMMARY
A. Section Includes:
1. Hinged cover enclosures.
2. Cabinets.
3. Terminal blocks.
4. Accessories.
B. Related Requirements:

1. Section 26 05 26 - Grounding and Bonding for Electrical Systems.
2. Section 26 05 29 - Hangers and Supports for Electrical Systems.

3. Section 26 05 33 - Raceway and Boxes for Electrical Systems.
REFERENCE STANDARDS
A. National Electrical Manufacturers Association:

1. NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
2. NEMA ICS 4 - Industrial Control and Systems: Terminal Blocks.
3. 2016 CEC (California Electrical Code).

SUBMITTALS
A. Refer to Division 1 of CVUSD Bidding Documents.

B. Product Data: Submit manufacturer's standard data for enclosures, cabinets, and
terminal blocks.

C. Manufacturer's Instructions: Submit application conditions and limitations of use
stipulated by product testing agency specified under Regulatory Requirements.
Include instructions for storage, handling, protection, examination, preparation,
and installation of product.

MAINTENANCE MATERIAL SUBMITTALS

A. Extra Stock Materials:
1. Furnish two of each key.

QUALIFICATIONS

A. Manufacturer. Company specializing in manufacturing Products specified in this
section with minimum three years documented experience.
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PART 2 PRODUCTS

2.1

22

2.3

HINGED COVER ENCLOSURES

A. Manufacturer List:
1. Copper B-Line.
2. Carlon Electrical Products.
3. Hoffman Engineering Company.

4, Hubbell Wiring Devices.

B. Substitution Limitations:
1. CVUSD Bidding Documents.

C. Description: NEMA 250, Type 1 or 4 steel galvanized steel enclosure.
1. Covers: Continuous hinge, held closed by flush latch operable by key.
2. Furnish interior plywood panel for mounting terminal blocks and electrical
components; finish with white enamel.
3. Enclosure Finish: Manufacturer's standard enamel.
CABINETS
A. Manufacturer List:
1. Cooper B-Line.
2. Carlon Electrical Products.
3. Hoffman Engineering Company

4. Hubbell Wiring Devices.

B. Substitution Limitations:
1. CVUSD Bidding Documents.

C. Description:
1. Boxes: Galvanized steel.
2. Box Size: 24 inches wide x 30 inches high x 6 inches deep.
3. Backboard: Furnish 3/4 inch thick plywood backboard for mounting
terminal blocks. Paint matte white.

4, Fronts: Steel, flush or surface type with door with concealed hinge, and
flush lock.
5. Knockouts: None.
D. Fabrication
1. Furnish metal barriers to form separate compartments wiring of different
systems and voltages.
2, Furnish accessory feet for free-standing equipment.
E. Finishes:
1. Finish with gray baked enamel.

TERMINAL BLOCKS

A. Manufacturer List:
1. Entrelec Inc.
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2. Phoenix Contact.
3. Weidmuller.

B. Substitution Limitations: Refer to Division 1 of CVUSD Bidding Documents.

C. Description:

1. Terminal Blocks: NEMA ICS 4.

2. Power Terminals: Unit construction type with closed back and tubular
pressure screw connectors, rated 600 volts.

3. Signal and Control Terminals: Modular construction type, suitable for
channel mounting, with tubular pressure screw connectors, rated 300
volts.

4, Furnish ground bus terminal block, with each connector bonded to
enclosure.

PART 3 EXECUTION
3.1 INSTALLATION

A. Install enclosures and boxes plumb. Anchor securely to wall and structural
supports at each corner in accordance with Section 26 05 29.

B. Install cabinet fronts plumb.

3.2  CLEANING

A. Clean electrical parts to remove conductive and harmful materials.
B. Remove dirt and debris from enclosure.
C. Clean finishes and touch up damage.

END OF SECTION
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SECTION 26 28 13

‘‘‘‘ FUSES
PART 1 GENERAL
1.1 SUMMARY
,,,,, A. Section Includes:
1. Fuses.
2. Spare fuse cabinet.
1.2 REFERENCE STANDARDS
A. National Electrical Manufacturers Association:

1. NEMA FU 1 - Low Voltage Cartridge Fuses.
1.3  SUBMITTALS

A. Product Data: Submit data sheets showing electrical characteristics, including
time-current curves.

1.4  CLOSEOUT SUBMITTALS
A. Project Record Documents: Record actual sizes, ratings, and locations of fuses.
1.5  MAINTENANCE MATERIALS

A. Spare Parts:
1. Furnish two fuse pullers.

B. Extra Materials:
1. Furnish three spare fuses of each Class, size, and rating installed.

1.6  QUALITY ASSURANCE
A. Qualifications:
1. Manufacturer: Company specializing in manufacturing products specified
in this section with minimum three years documented experience.

PART 2 PRODUCTS
2.1 MANUFACTURERS

A. Manufacturer List:
1. Gould Shaw Mut.
2. Bussman.
3. Reliance.

B. Substitution Limitations:
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1. CVUSD Bidding Documents.

2.2 FUSES
A. Dimensions and Performance: NEMA FU 1, Class as specified or as indicated on
Drawings.
B. Voltage: Rating suitable for circuit phase-to-phase voitage.

2.3  SPARE FUSE CABINET

A. Description: Wall-mounted sheet metal cabinet with shelves, suitably sized to
store spare fuses and fuse pullers specified.
1. Doors: Hinged, with hasp for the District's padlock.

B. Finish:
1. Gray enamel.

PART 3 EXECUTION

3.1 INSTALLATION

A Install fuse with label oriented so manufacturer, type, and size are easily read.
B. Install spare fuse cabinet as indicated on Drawings.
END OF SECTION
FUSES
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SECTION 26 28 19

ENCLOSED SWITCHES
PART 1 GENERAL
1.1 SUMMARY
A. Section Includes:
1. Fusible.
2. Nonfusible switches.
B. Related Requirements:

1. Section 26 05 29 - Hangers and Supports for Electrical Systems.
2. Section 26 05 53 - Identification for Electrical Systems.
3. Section 26 28 13 - Fuses.

1.2 REFERENCE STANDARDS
A National Electrical Manufacturers Association:
1. NEMA FU 1 - Low Voltage Cartridge Fuses.
2. NEMA KS 1 - Enclosed and Miscellaneous Distribution Equipment
Switches (600 Volts Maximum).
B. International Electrical Testing Association:
1. NETA ATS - Acceptance Testing Specifications for Electrical Power
Distribution Equipment and Systems.
1.3 SUBMITTALS
A. Product Data: Submit switch ratings and enclosure dimensions.

1.4  CLOSEOUT SUBMITTALS

A Project Record Documents: Record actual locations of enclosed switches and
ratings of installed fuses.

1.5  QUALIFICATIONS
A. Manufacturer: Company specializing in manufacturing products specified in this
section with minimum three years documented experience.
PART 2 PRODUCTS
21 FUSIBLE SWITCH ASSEMBLIES

A. Manufacturer List:
1. Cutler-Hammer.
2. Hubbell Inc.
3. Square B.
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4. Siemens.
Substitution Limitations: Refer to Division 1 of CVUSD Bidding Documents.
Description: NEMA KS 1, Type HD with externally operable handle interlocked to

prevent opening front cover with switch in ON position, enclosed load interrupter
knife switch. Handle lockable in OFF position.

Materials:
1. Fuse clips: Designed to accommodate NEMA FU 1, Class R fuses.
2. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from
steel finished with manufacturer's standard gray enamel.
a. Interior Dry Locations: Type 1.
b. Exterior Locations: Type 3R.
3. Furnish switches with entirely copper current carrying parts.

2.2  NONFUSIBLE SWITCH ASSEMBLIES

A

Manufacturer List:

1. Cutler-Hammer.
2. Hubbell Inc.

3. Square B.

4, Siemens.

Substitution Limitations:

Description: NEMA KS 1, Type HD with externally operable handle interlocked to
prevent opening front cover with switch in ON position enclosed load interrupter
knife switch. Handle lockable in OFF position.

Materials:

1. Enclosure: NEMA KS 1, to meet conditions. Fabricate enclosure from
steel finished with manufacturer's standard gray enamel.
a. Interior Dry Locations: Type 1.
b. Exterior Locations: Type 3R.

2. Furnish switches with entirely copper current carrying parts.

PART 3 EXECUTION

3.1 INSTALLATION

A

B.

Install enclosed switches where indicated.

Install enclosed switches plumb. Provide supports in accordance with Section
26 05 29.

Height: 5 feet to operating handle.

Install fuses for fusible disconnect switches. Refer to Section 26 28 13 for
product requirements.
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E. Install engraved plastic nameplates in accordance with Section 26 05 53.
Engrave nameplates with the equipment served and the panel and circuit number
supplying the switch.

F. Apply adhesive tag on inside door of each fused switch indicating NEMA fuse
class and size installed.

3.2 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA ATS, except Section 4.
B. Perform inspections and tests listed in NETA ATS, Section 7.5.

3.3  CLEANING

A. Clean existing enclosed switches to remain or to be reinstalled.

END OF SECTION
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