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NOTICE CALLING FOR BIDS

District:
El Monte Union High School District

August 29, 2023 - 10:00 AM

Place of Bid Receipt:
Via EMAIL ONLY to purchasing@emuhsd.org

Project:
Bid No. 2023-24(B2) Purchase of HVAC Equipment for Arroyo High School Rebid

NOTICE IS HEREBY GIVEN that the El Monte Union High School District, County of Los Angeles, California, hereafter referred to
as “District,” acting by and through its Governing Board, will receive up to, but not later than, the above stated bid deadline, sealed bids
at the location identified above, for the award of a contract for the above Project.

Sealed bids shall be made on the Bid Proposal Form furnished by the District and included with the Bid Documents. Envelopes shall
bear on the outside, the bid number and closing date and time. It is the bidders’ sole responsibility to ensure their bids are received at
the location specified in this Notice, no later than the date and time specified. Any bids received after the scheduled closing time for
receipt of bids will be returned to the bidder unopened. Bids shall be opened and publicly read.

Bid Documents will be available at a no charge, via download, on the District’s website at www.emuhsd.org/bids.

All questions about the meaning or intent of the Bid Documents are to be directed in writing (typed or legibly printed) to the District,
using the Pre-Bid Request for Information (RFI) included in the Bid Documents, via email only to purchasing@emuhsd.org no later
than 10:00 a.m. on August 23, 2023.

The District Board of Trustees reserves the right to reject any and all bids. No bidder may withdraw their bid for a period of ninety
(90) calendar days after the date set for the opening of bids. Refer to the formal Bid Documents and specifications for additional
information, terms, and conditions.

EL MONTE UNION HIGH SCHOOL DISTRICT

San Gabriel Valley Tribune
Published: August 11, 2023
& August 17,2023
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INSTRUCTIONS TO BIDDERS
AND
GENERAL CONDITIONS

Bidders shall follow the instructions in this Bid Document, and shall submit all documents, forms, and information required
for consideration of a bid.

El Monte Union High School District (“District”) will evaluate information submitted by the apparent low bidder and, if
incomplete or unsatisfactory to District, bidder's bid may be rejected at the sole discretion of District.

DEFINITION(S) —

1. Contract, Contract Documents: The Contract consists exclusively of the documents evidencing the agreement of
the District and awarded bidder, identified as the Contract Documents. The Contract Documents consist of the
following documents:

1. Notice Calling for Bids
2. Instructions to Bidders
3. Bid Proposal Form
4. Bid Bond, if/as applicable to the bid
5. Site Visit Certification, if a site visit was required
6. Non-Collusion Affidavit
7. Notice of Intent to Award
8. Notice to Proceed, as applicable to the bid
9. Agreement and/or Contract, includes collectively all Bid Documents, including post-bid. Both terms may
be used interchangeably.
10. Purchase Order
11. Purchase Order Change Order
12. Performance Bond, if/as applicable to the bid
13. Payment Bond, if/as applicable to the bid
14. General Conditions
15. Special Conditions
16. Criminal Background Investigation/Fingerprinting Certification, as applicable to the bid
17. Any and all Plans, Technical Specifications, and Drawings
18. Any and all Addenda to any of the above documents
19. Any and all change orders or written modifications to the above documents if approved by the District
20. Any and all Bid and/or Project Documents published by the District for bidding purposes. Both terms
may be used interchangeably.
END OF DEFINITION(S)
El Monte Union High School District Page 5
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BID DEADLINE — District will receive bids from bidders no later than 10:00 AM (PST) August 29, 2023, via
digital submission through Vendor Registry.

BID SUBMITTAL — The District has partnered with Vendor Registry to manage its vendor registration and bidding

process. Prospective Bidders shall register their company and submit their bids on Vendor Registry via the following
link:

https://vrapp.vendorregistry.com/Vendor/Register/Index/el-monte-union-high-school-dist-ca-vendor-registration.

Registration is free and a condition for submitting a bid.

No bid shall be considered by the District after the scheduled closing time for receipt of bids.

Bidders must submit bids on the Bid Proposal Form and include all other required District forms and information.
Bids not submitted on the District's required forms shall be deemed non-responsive and shall not be considered.
All blanks on the Bid Proposal Form must be appropriately completed. Additional sheets required to fully respond
to requested information are permissible.

It is the bidders’ sole responsibility to ensure their bids are received as specified above, no later than the date
and time specified above. Any bids received after the scheduled closing time for receipt of bids will not be

accepted.

No oral, telephone, or emailed bids, or modifications to District forms will be considered.

BID OPENING - Bids shall be opened and publicly read via Google Meet virtual meeting as follows:

Virtually: Via the following link, meet.google.com/fgv-mrdr-nod

Join by Phone: (US) +1 575-394-8366 PIN: 449 069 074#

PREPARATION OF BIDS — Bids shall be submitted on the Bid Proposal Form only. Bidders are requested to
enter their firm name where designated on all forms. All bids must be signed by a responsible officer or employee
fully authorized to bind the organization to the terms and conditions herein. Obligations assumed by such
signature must be fulfilled.

District reserves the right in its sole discretion to reject any bid as non-responsive as a result of any error or omission
in the bid. Bidders must complete and submit all of the following documents with the Bid Proposal Form:

1. Non-Collusion Affidavit

MODIFICATIONS — Changes in or additions to the Bid Proposal Form, alternate bids, or any other modifications
of the Bid Proposal Form which are not specifically called for in the Bid Documents may result in the District's
rejection of the bid as not being responsive to the invitation to bid.

ERRORS OR CORRECTIONS — No erasures permitted. Mistakes may be crossed out and corrections inserted
adjacent to the line but must be initialed in ink by the person signing the bid. In the event of inconsistency between
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10.

words and figures or numerals in the bid, words shall control figures and numerals. Bids are to be verified before
submission as they cannot be corrected, altered or withdrawn after being opened, or specified withdrawal time
period has elapsed. If the District determines that any bid is unintelligible, illegible, or ambiguous, the District may
reject such bid as not being responsive. The District reserves the right to reject any bid containing erasures or
deletions.

PRICES — Bid each item separately on the Bid Proposal Form. Prices must be stated in the units specified. Bidders
must bid showing unit price and extension (where applicable). In case of error in computations, the unit price shall
prevail over extension. Prices should be quoted net.

Pricing shall be inclusive of all and any cost charged to the District, including cost of manufacture, packing,
preservations, marking, handling, loading/unloading, delivery, among others, through the agreement period.

Do not include California Sales Tax or Use Taxes in unit prices. The tax will be added and paid for by the District.
Prompt payment terms will not influence the award of this bid (except in case of tie bids).

EXAMINATION OF BID DOCUMENTS — Before submitting a bid, each bidder shall examine (as applicable)
the drawings, read the specifications of the bid, and all other related documents. Bidders shall fully inform
themselves of all conditions and all requirements of the bid.

INTERPRETATION OF BID DOCUMENTS. PRE-BID REQUESTS FOR INFORMATION, AND
ADDENDA - All questions about the meaning or intent of the Bid Documents are to be directed in writing (typed
or legibly printed) to the District, using the Pre-Bid Request for Information (RFI) included in the Bid Documents,
via email only to Margarita Sanchez, Director of Purchasing at purchasing@emuhsd.org. Interpretations or
clarifications considered necessary by the District in response to such questions will be issued in writing by Addenda
and posted on the District’s webpage at www.emuhsd.org/bids. Questions received after 10:00 a.m. on July 23,
2023 may not be answered. Only questions answered by formal written District issued Addenda will be binding.
Oral and other interpretations or clarifications will be without legal effect.

Addenda may also be issued to modify other parts of the Bid Documents as deemed advisable by the District.

If Bidders are interested in receiving updates about this project via email, please email Margarita Sanchez, Director
of Purchasing at purchasing@emuhsd.org to request to be added to the bidders list on this project.

Each bidder must acknowledge each Addendum issued by the District in its proposal on the Bid Proposal Form by
number or its bid shall be considered non-responsive. Each Addendum shall be part of the Contract Documents. A
complete listing of Addenda may be secured from the District.

Failure to request information, interpretation, or clarification, of any portion of the Bid Documents pursuant to the
foregoing is a waiver of any discrepancy, defect, or conflict therein.

WITHDRAWAL OF BIDS -

1. Prior to Scheduled Closing Time — Any person may withdraw their bid personally or by written request at
any time prior to the scheduled closing time for receipt of bids.

2. After Scheduled Closing Time — Pursuant to Public Contract Code Section 5101, a bidder shall not be
relieved of the bid unless by consent of the District nor shall any changes be made in the bid because of
mistake or error. The bidder shall have five (5) working days from the date of the bid to notify the District
in writing and specify in the notice how the mistake(s) occurred. Bidder’s written notification to the District
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12.

must be signed by a responsible officer or employee fully authorized to bind the organization. The bidder
must establish the following criteria in the notice:

1. A mistake was made.

2. Written Notice was given to the District within five (5) working days from the date of the bid
opening.

3. The mistake was made in filling out the bid and not due to error in judgment or to carelessness in

reading the Bid Documents in the entirety.

If the District deems it is for its best interest, it may, on refusal or failure of the successful bidder to execute the
Agreement, the District has the option to award the contract to the next lowest responsive bidder.

No bidder may withdraw any bid for a period of ninety (90) calendar days after the date set for the opening of bids.

BRANDS - Brand names and/or specifications are given for descriptive purposes to indicate the quality, utility and
capabilities desired by the District; the specifications are not intended to restrict competition. It shall be understood
that bidder is bidding on the items specified unless bidder states specifically in the bid that the brand, make or item
proposed is not as requested. Alternate brands, which are different from those specified, shall be considered for
award provided that the same quality, utility and capabilities as those specified are available as determined solely
by the District.

Throughout the Contract Documents, whenever equipment, material, or supply, is designated, product,
thing, or service by specific brand name shall be considered to be followed by the words “or equal”
whether written or not.

The Bid Proposal Form includes the brand/manufacturer's name and model/catalog number for each item listed. If
the brand/manufacturer’s name differs from the listed equipment, bidder is to attach the equipment/product
specifications. Failure to comply with the requirements of this paragraph shall cause the bid to be considered
non-responsive.

SUBSTITUTIONS AND SAMPLES — All items bid must conform to the specifications set forth in these bid
documents. The District reserves the right to reject all bids that do not conform to the specifications. When bidding
on brands other than those specified, the bidder must state on the bid the brand, quality, model number, or other
trade designation on each item bid other than "as specified" and attach the equipment/product specifications.

Complete descriptive cut sheets, technical data, and information describing any alternate brands offered
must be submitted with the bid.

District reserves the right to evaluate by demonstration, any alternate offer, to determine if alternate offer meets
specifications. Suitability and valuation of “equals” rests in the sole discretion of the District.

Where samples are requested they must be furnished free of any charges to the District. Any sample or evaluation
equipment submitted must be clearly marked in such a manner that the marking is fixed, so that the identification
of the sample and/or evaluation equipment is assured. Such markings shall state (1) name of bidder, (2) number of
bid, and (3) item number. Samples will be returned at bidder's expense provided a request accompanies the samples
and provided further that samples are not destroyed by tests.
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13.

14.

15.

16.

REFERENCES — Bidders may be requested to furnish as references a list of customers in the general location of
the District who have purchased like equipment within a three (3) year period prior to the closing date of this bid.
In addition, bidder may be required to provide proof of financial responsibility to the District, if requested.

BID EVALUATION — The District specifically reserves the right to evaluate, in its absolute discretion, the total
bid of the bidder and to judge the representation of bidder so as to select equipment, materials, supplies, and/or
services, which meets the specifications of the District.

AWARD OF BID - The District reserves the right to reject any or all bids, waive irregularities or informalities in
any bids or the bidding per Public Contract Code Section 20111(3), add or delete quantities listed on the Bid
Proposal Form, and to solely make its selection of items awarded based upon compliance with District specifications
by the lowest responsive bidder offering a proposal meeting District specifications. Failure to comply with any of
the instructions stated or to provide all required information in the bid may result in rejection of a bid as non-
responsive. After the bid opening date, the District will issue its Notice of Intent to Award to the apparent lowest
responsive and responsible bidder. Award of bid, if made by the District, will be by action of the Governing Board
of Trustees of the El Monte Union High School District and to the lowest responsive and responsible bidder.

The District reserves the right to award each item individually or by groups of line items.

If two (2) or more identical low bids are received from responsive bidders, the District will determine which bid
will be accepted by lot pursuant to Public Contract Code Section 20117.

All bids shall remain open, valid and subject to acceptance for ninety (90) calendar days after the bid opening.

BID PROTEST — Any bidder may file a bid protest. The protest shall be filed in writing with the District’s Director
of Purchasing not more than five (5) business days after the date of the bid opening. An e-mail address shall be
provided and by filing the protest, protesting bidder consents to receipt of e-mail notices for purposes of the protest
and protest related questions and protest appeal, if applicable. The protest shall specify the reasons and facts upon
which the protest is based and provided that each and all of the following are complied with:

1. The bid protest is in writing;

2. The bid protest is submitted to the District before 4:30 p.m. of the FIFTH (5%) business day following the
bid opening; and

3. The written bid protest sets forth, in detail, all grounds for the bid protest, including without limitation all
facts, supporting documentation, legal authorities and argument in support of the grounds for the bid protest;
any matters not set forth in the written bid protest shall be deemed waived. All factual contentions must be
supported by competent, admissible and creditable evidence.

15.1  Resolution of Bid Controversy: Once the bid protest is received, the apparent lowest responsible bidder
will be notified of the protest and the evidence presented. If appropriate, the apparent low bidder will be given an
opportunity to rebut the evidence and present evidence that the apparent low bidder should be allowed to perform
the Work. If deemed appropriate by the District, an informal hearing will be held. District will issue a written
decision within fifteen (15) calendar days of receipt of the protest, unless factors beyond the District’s reasonable
control prevent such resolution. The decision on the bid protest will be copied to all parties involved in the protest.

15.2  Appeal: If the protesting bidder or the apparent low bidder is not satisfied with the decision, the matter
may be appealed to the Chief Business Official, or their designee, within three (3) business days after receipt of the
District’s written decision on the bid protest. The appeal must be in writing and sent via overnight registered mail
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17.

18.

19.

with all accompanying information relied upon for the appeal and an e-mail address from which questions and
responses may be provided to:

El Monte Union High School District
Attn: Wael Elatar, Chief Business Official
3537 Johnson Ave.

El Monte, CA 91731

15.3  Appeal Review: The Chief Business Official or their designee shall review the decision on the bid protest
from the Director of Purchasing and issue a written response to the appeal, or if appropriate, appoint a Hearing
Office to conduct a hearing and issue a written decision. The written decision of the Chief Business Official or the
Hearing Officer shall be rendered within fifteen (15) calendar days and shall state the basis for the decision. The
decision concerning the appeal will be final and not subject to any further appeals.

15.4  Reservation of Rights to Proceed with Project Pending Appeal. The District reserves the right to proceed
to award the Project and commence construction pending an Appeal. If there is State Funding or a critical
completion deadline, the District may choose to shorten the time limits set forth in this Section if written notice is
provided to the protesting party. E-mailed notice with a written confirmation sent by First Class Mail shall be
sufficient to constitute written notice. If there is no written response to a written notice shortening time, the District
may proceed with the award.

15.5  Finality. Failure to comply with this Bid Protest Procedure shall constitute a waiver of the right to protest
and shall constitute a failure to exhaust the protesting bidder’s administrative remedies.

PAYMENT - Bidder shall submit invoices to:

El Monte Union High School District - F.M.O.T. Dept.
Attention: Sandy Navarro

1003 Durfee Ave.

South El Monte, CA 91733

Payments are due net thirty (30) days after the District’s acceptance of work or delivery of equipment, materials,
supplies, or services, in accordance with an itemized invoice for delivery of goods to the required destination and
any supporting documentation required by the District.

Payment shall be made on completed shipments only, and any discounts offered by the bidder must allow for
payment after receipt and acceptance of materials/equipment/supplies or correct invoice, whichever is later.

PURCHASE ORDER — The purchase order is intended to evidence intent to purchase equipment, materials,
supplies, and/or services for the scope of products and work under this bid. The terms and conditions of the purchase
order shall be included as part of this contract. In case of conflict between the terms and conditions of the Purchase
Order and this bid, the terms of this bid shall prevail.

DELIVERY AND INSTALLATION —

1. Timely delivery is essential. Actual delivery of the equipment or services shall be coordinated with the
District or contractor designated by the District but shall not exceed the required delivery dates (RDD)
specified on the Bid Proposal Form for each particular product. The District, as a matter of bid non-
responsiveness, shall reject all bids (regardless of price) that fail to indicate ability to deliver the product
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21.

21.

within the required time. Give careful attention to any Required Delivery Dates (RDD) included in the
Bid Documents. Upon award of bid, supplier shall keep sufficient stocks of product and service material
to insure prompt delivery and service schedules. There shall be no minimum quantities required in order
for the District to place orders for needed items.

2. Bid all items F.O.B. destination, delivered to various sites within the District. If freight is applicable, bidder
shall prepay and add by specifying freight as a non-taxable line item, unless otherwise directed by the
District. This shall include relocation and/or removal during the course of the Contract for existing or trade-
in equipment being replaced; exceptions may be mutually agreed to.

3. Prior to delivery, all equipment shall be tested and integrated at the bidder's facility. All items found to be
faulty shall be replaced prior to delivery, installation, and acceptance by the District.

4. There are no District designated receiving and offload staging area at site buildings, other than the District
Warehouse.

INSPECTION AND ACCEPTANCE - All items provided under this bid shall meet or exceed the bid
specifications. Inspection and acceptance of all items shall be at destination. Items found to be defective or not in
accordance with the bid specifications shall be promptly replaced by the bidder at no cost to the District. Failure to
replace said items, in the timeframe required by the District, shall be considered sufficient cause for default action
under the DEFAULT provision of this bid and/or resulting Agreement.

SAFETY AND LEGAL REQUIREMENTS —

1. All materials, equipment and supplies referred to in this bid shall be in full compliance with the safety
specifications and requirements of the Division of Industrial Safety of the State of California, the minimum
standards of O.S.H.A. and all other laws, regulations, and ordinances applicable hereto.

2. All electrical, radio and electric equipment, materials, supplies and accessories called for in the
specifications must bear the seal of approval of the Underwriter's Lab., Inc. Where seals of approval are

not visibly identifiable, a signed statement of such approval shall be furnished to the District, if so requested.

3. Motor driven or shock hazard machinery and appliances must have a three-wire cord (grounded) and three-
prong plug. If the item is double-insulated and so certified by Underwriter Labs, grounding is not necessary.

4, Material Safety Data Sheets (“MSDS”) must be provided to the District upon receipt of a purchase order
with applicable items. The District shall provide direction for submittal of MSDS.

WARRANTIES AND SERVICE —

Bidders shall honor all warrantees provided by the manufacturers represented in the bid. Bidders are to provide a
statement of warranty, minimum one (1) year parts and labor or manufacturer’s warranty terms if greater, for all
items bid and information on the availability of parts, both during warranty and upon warranty expiration. Include
location, hours, phone number, and key contacts. Bidder shall guarantee all equipment to be free of defects in
workmanship. Should any problem develop during the warranty period due to defective materials or faulty
workmanship, awarded bidder shall furnish all labor, materials, time, and transportation to correct the problem
without cost to the District. The District shall be furnished with all appropriate guarantees or warranties.

All service must be on-site with response time to be no longer than twenty-four 24 hours (8 business hours) after
the call for service was received. EXCEPTIONS TO THIS ARTICLE MUST BE IN WRITING AND ATTACHED
TO THE BID PROPOSAL FORM.
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23.

24.

25.

All service shall be performed by fully factory trained and qualified technicians.

Where applicable, all merchandise must be warranted to be in compliance with California energy, conservation,
environmental, educational, and products liability standards.

Refer to the Special Conditions Section of the Bid Documents for any warranty and/or service article having
precedence over this article.

STANDARD COMMERCIAL USE (Products Only) — The vendor, whether manufacturer, supplier, distributor
or retailer, hereby certifies that the products offered under this bid have been placed in regular commercial use for
a period of at least three (3) years and that adequate spare parts exist in the marketplace for the items sold. Submit
all requests for deviations to this clause as an “or equal” deviation.

TRAINING - Bidder shall, as required, provide assistance, as needed to District personnel in the methods of
installation and use of all components of the equipment and/or system. Additionally, applicable training and various
manual requirements may be stipulated within this Bid Document and Bid Proposal Form. The manufacturer’s
standard operator’s manual shall accompany the delivery of all equipment and system(s).

INSURANCE REQUIREMENTS —

If applicable, the bidder warrants that it shall procure and maintain in full force and effect a policy or policies of
insurance in accordance with the following minimum requirements:

1. All insurers must be duly licensed and admitted by the State of California

2. General Liability Insurance for bodily injury and property damage, including accidental death, in the
combined single limit of not less than $1,000,000 per occurrence and $2,000,000 aggregate.

3. Worker's Compensation insurance in the amount required by law or a signed exemption and Employer’s
Liability insurance of not less than $1,000,000

4. Automobile Liability insurance per accident for bodily injury and property damage in an amount of not less
than $1,000,000 per occurrence with no annual aggregate limit.

5. Certificates of Insurance, reflecting E1 Monte Union High School District and its Board of Trustees as
additional insured under all policies, except Worker’s Compensation, must be provided prior to issuance of
Purchase Agreement. Additional Insured Endorsements are required and should accompany Certificates of
Insurance. Certificate of Insurance shall provide thirty (30) day prior written notice of cancellation.

6. Insurance coverage must be in effect for the duration of any work being performed on District property.

DAMAGE OF DISTRICT PROPERTY — The Vendor and/or Contractor shall maintain at all times, as required
by conditions and progress of work, all necessary safeguards for the protection of employees and the public. In the
event of damage caused by any operation associated with the activities of the Vendor and/or Contractor, Vendor
and/or Contractor agrees immediately to make all repairs and replacements necessary to the approval of the District,
and at no additional cost.
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27.

28.

29.

30.

31.

32.

33.

ASSIGNMENT OF THE CONTRACT — No Contract awarded under this bid shall be assigned without the prior
written approval of the District.

CHANGES - Any changes in specifications or volume shall be approved only by Purchasing Department
personnel, or as authorized by the District.

CANCELLATION — The District reserves the right to cancel this Agreement by thirty (30) days written notice to
bidder. Reason for cancellation would include, but not be limited to, failure of vendor to perform in a timely manner
or unacceptable quality of service/equipment.

CANCELLATION FOR INSUFFICIENT OR NON-APPROPRIATED FUNDS — The bidder hereby agrees
and acknowledges that monies utilized by the District to purchase the items bid is public money appropriated by
the State of California or acquired by the District from similar public sources and is subject to variation. The District
fully reserves the right to cancel this bid at any time and/or to limit quantities of items due to non-availability or
non-appropriation of sufficient funds.

DEFAULT — When any contractor or vendor shall fail to deliver any article or service or shall deliver any article
or service which does not conform to the specifications and delivery requirements, the District may, at its sole
discretion, annul and set aside the contract entered into with said vendor or contractor, either in whole or in part,
and make and enter into a new contract for the same items in such manner as seems to the Board of Trustees to be
to the best advantage of the District. Any failure for furnishing such articles or services by reason of the failure of
the vendor or contractor, as above stated, shall be a liability against such vendor and his sureties. The Board of
Trustees reserves the right to cancel any articles or services which the successful bidder may be unable to furnish
because of economic conditions, governmental regulations or other similar causes beyond the control of the bidder
provided satisfactory proof is furnished to the Board or Trustees, if requested.

ANTI-DISCRIMINATION - It is the policy of El Monte Union High School District Board of Trustees that in
connection with all work or services performed. for the District, there be no discrimination against any prospective
or active employee engaged in the work because of race, color, ancestry, national origin, religious creed, sex, age
or marital status, and therefore, the bidder agrees to comply with applicable Federal and California laws including,
but not limited to, the California Fair Employment Practice Act beginning with Labor Code Sections 1410 and
1735. In addition, the bidder agrees to require like compliance by all subcontractors employed by him.

CONDUCT - All equipment, materials, supplies, and services, provided under the bid are to be performed in a
good workmanlike manner. Vendor, Supplier, Contractor, Contractor’s employees, Subcontractors,
Subcontractors’ employees, or any person associated with deliveries, installation, or any work associated with this
bid shall conduct themselves in a cooperative manner appropriate for a school and/or public site. No verbal or
physical contact with neighbors, students, and faculty, profanity, or inappropriate attire or behavior will be
permitted. Verbal contact includes, but is not limited to, whistling at or initiating conversation with personnel not
associated with the delivery, installation, and/or any work that may be associated with this bid. District may
permanently remove non-complying persons from the site/property.

HOLD HARMLESS PROVISION - The vendor shall save, defend, hold harmless and indemnify the District
against any and all liability, claim, and costs of whatsoever kind and nature for injury to or death of any person and
for loss or damage to any property occurring in connection with or in any way incident to or arising out of the
occupancy, use, service, operations, or performance under the terms of this contract, resulting in whole or in part

El Monte Union High School District Page 13
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34.

35.

36.

37.

38.

39.

40.

from the negligent acts or omissions of vendor, its officers, subcontractor, or any employee, agent, or representative
of vendor and/or subcontractor.

PATENTS, ETC. — The vendor shall hold the E1 Monte Union High School District, its officers, agents, servants,
and employees harmless and free from liability of any nature or kind on account of use (by publisher, manufacturer,
or author) of any copyrighted or non-copyrighted composition, secret process, patented invention, article or
appliance furnished or used under this bid.

VENDOR/CONTRACTOR NOT OFFICER, EMPLOYEE, OR AGENT OF DISTRICT — While engaged in
carrying out other terms and conditions of the purchase order, the Vendor and/or Contractor is an independent
Vendor and/or Contractor, and not an officer, employee, agent, partner, or joint venture of the District.

GOVERNING LAW - This contract shall be construed and interpreted according to the laws of the State of
California, in a court of competent jurisdiction in the County of Los Angeles.

Each and every provision of law and clause required by law to be inserted in this bid document shall be deemed to
be inserted herein and this bid shall be read and enforced as though it were included herein. Bidder is fully
responsible for all city, county, state, and/or federal rules and ordinances.

TERM OF AGREEMENT, PRICE GUARANTEE, MULTI-YEAR EXTENSIONS - Price increases may be
negotiated, in writing, subject to existing local market conditions, and as determined by the Los Angeles
Producer Price Index (PPI), but may never exceed five percent (5%), whichever is lower. Accordingly,
bidder pricing is the basis for potential price increases for five (5) years from date of award by the Board of
Trustees.

In the event of a general price decrease the District reserves the right to revoke the bid award unless the decrease is
passed on to the District.

ADDITIONAL PURCHASE OPTION — The District may purchase additional quantities at the prices established
in this bid during the term of the Contract.

TECHNOLOGY CLAUSE - As technology advances, it is understood that improved or enhanced products may
supersede existing products in both price and performance and yet be essentially similar. This request for bids seeks
to address the rapid advances in technology by allowing functionally similar or identical products that may be
introduced in the future, during the term of this bid, to be included under the general umbrella of compatible product
lines and are thus specifically included in this bid document.

E-COMMERCE (B2B) CLAUSE - The advent of electronic commerce (E-Commerce) and the development of
Business to Business (B2B) internet sites have created both opportunities and potential issues for public entities.
As the originator and author of this bid document, the E1 Monte Union High School District authorizes qualified
firms to list the products represented in the final award of this bid on internet sites, subject to the approval of the
awarded vendor.

END OF INSTRUCTIONS TO BIDDERS AND GENERAL CONDITIONS
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SPECIAL CONDITIONS

EQUIPMENT SPATIAL AND WEIGHT REQUIREMENTS — Bids submitted to the District as an “or equal”
must fully meet the spatial and weight requirements of the products and model numbers specified in the Bid
Documents. HVAC equipment must fit measurements of building platforms for designated District site(s). The
products and model numbers specified in the Bid Documents meet spatial and weight requirements for District

building platforms.

DELIVERY EQUIPMENT AND OFFLOAD - Delivery may include offload of ordered equipment from delivery
truck, to be performed by vendor with its own equipment, at the District designated delivery location. Individual

District orders will include this requirement if/as applicable.

“INITIAL” ORDER DELIVERY LOCATION - Delivery of selected equipment and related components shall
be made to the following District site. Offload and offload equipment are not required for the initial order, to

be coordinated with District.

Site: Arroyo High School
4921 Cedar Ave.
El Monte, CA 91732

REQUIRED DELIVERY DATE(S) FOR INITIAL ORDER/LOCATION AS SPECIFIED IN SPECIAL

CONDITIONS:

Delivery Date: No later than June 1, 2024

LIST OF EQUIPMENT:

EMUSD Arroyo HS Modernization - HVAC Equipment List

Tag Equipment Type Manufacturer Model Capacity/Size Quantity | Notes
Kitchen Building
MAU-K-1 Makeup Air Unit CaptiveAire CASRTU3-E.154-18-20T 4025 cfm/203 Mbh cooling 1
KEF-K-1 Exhaust Fan CaptiveAire DU240HFA 4025 cfm/1.75" SP 1
H-1 Kitchen Hood CaptiveAire 6624 ND-2 11.5' long/1725 cfm 1 2:2:;‘1‘; 2: :Ir;:'n‘:'iz
H-2 Kitchen Hood CaptiveAire 6024 ND-2 11.5' long/2300 cfm 1 serve the two hoods.
Gymnasium Building
AHU-R-1 Air Handling Unit - Split System | Trane CSAA025 12,000 cfm/487 Mbh cooling 1
AHU-R-2 Air Handling Unit - Split System | Trane CSAA012 5800 cfm/242 Mbh cooling 1
AHU-R-3 Air Handling Unit - Split System | Trane CSAA025 12,000 cfm/487 Mbh cooling 1
AHU-R-4 Air Handling Unit - Split System | Trane CSAA012 5800 cfm/242 Mbh cooling 1
CU-R-1 Condensing Unit Trane Mitsubishi | TUHYP3604BN40A 360 Mbh cooling 1
CU-R-2 Condensing Unit Trane Mitsubishi | TUHYP1924BN40A 192 Mbh cooling 1
CU-R-3 Condensing Unit Trane Mitsubishi | TUHYP3604BN40A 360 Mbh cooling 1
CU-R-4 Condensing Unit Trane Mitsubishi | TUHYP1924BN40A 192 Mbh cooling 1
SG-1 Supply Air Grille Titus 300RS 48x8/1600 cfm 24
RG-1 Return Air Grille Titus 350RS 38x30/5200 cfm 12

El Monte Union High School District
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6. WARRANTIES AND SERVICE —

1. Rooftop Units:

2. Compressors:
3. Heat Exchangers:

4. All Other Equipment
and Parts Not Listed:

Warranty period shall begin on the date of start-up, not from the date
of manufacture on the unit nameplate.

Five (5) years replacement.

Ten (10) years.

Bidders are to provide a statement of warranty, with a minimum one (1) year parts
and labor, or manufacturer’s warranty terms if greater, for all items bid. Warranty
shall begin on the date the equipment is placed into service by the District.
Additionally, include information on the availability of parts, both during warranty
and upon warranty expiration, by providing location, hours, phone number, and
key contacts. Vendors shall guarantee all equipment to be free of defects in
workmanship. Should any problems develop during the warranty period due to
defective equipment and/or materials or faulty workmanship, vendor shall furnish
all labor, materials, time, and transportation to correct the problem without cost to
the District.

7. REBATES/INCENTIVES — Bidder to inform District of any and all rebate/incentive opportunities available
through the Southern California Edison Company, Southern California Gas Company, manufacturers, or any other

sources for all items bid.

END OF SPECIAL CONDITIONS

El Monte Union High School District
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BID PROPOSAL FORM

To: Governing Board of the El Monte Union High School District (“District™)

From:
(Proper Company Name of Bidder)

Receipt and acceptance of the following Addenda is hereby acknowledged:

No. No. No. No. No.

The undersigned declares that the Bid Documents including, without limitation, the Notice to Bidders and the Instructions
to Bidders have been read and agrees to furnish and deliver such equipment, materials, supplies, and/or services, at the unit
prices herein stated and in accordance with the attached specifications, terms and conditions of the Contract Documents for:

Bid No.: 2023-24(B2) Purchase of HVAC Equipment for Arroyo High School REBID

UNIT
UNIT PRICE EXTENDED
ITEM | QUANTITY | UOM PRODUCT DESCRIPTION PRICE SHIPPING PRICE
MAU-K-1
Makeup Air Unit
CaptiveAire

1 1 EA | Model: CASRTU3-E.154-18-20T | § $ $
KEF-K-1
Exhaust Fan
CaptiveAire
2 1 EA | Model: DU240HFA $ $ $
H-1

Kitchen Hood
CaptiveAire

3 1 EA | Model: 6624 ND-2 $ $ $
H-2

Kitchen Hood
CaptiveAire

4 1 EA | Model: 6024 ND-2 $ $ $
AHU-R-1

Air Handling Unit - Split System
Trane

5 1 EA | Model: CSAA025 $ $ $
AHU-R-2

Air Handling Unit - Split System
Trane

6 1 EA | Model: CSAAQ12 $ $ $
AHU-R-3

Air Handling Unit - Split System
7 1 EA | Trane $ $ $

El Monte Union High School District Page 17
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Model: CSAA025

AHU-R-4

Air Handling Unit - Split System
Trane

8 1 EA | Model: CSAA012 $

CU-R-1

Condensing Unit
Trane Mitsubishi
9 1 EA | Model: TUHYP3604BN40A $

CU-R-2

Condensing Unit
Trane Mitsubishi
10 1 EA | Model: TUHYP1924BN40A $

CU-R-3

Condensing Unit
Trane Mitsubishi
11 1 EA | Model: TUHYP3604BN40A $

CU-R+4

Condensing Unit
Trane Mitsubishi
12 1 EA | Model: TUHYP1924BN40A $

SG-1
Supply Air Grille
Titus
13 24 EA | Model: 300RS $

RG-1
Return Air Grille
Titus
14 12 EA | Model: 350RS $

15 1 LOT | Percentage(s) Discount Off
Complete Product Line Catalog /
List Price for products not included
on this Bid Proposal Form.

Attach additional pricing sheet(s)
as needed for this item.

Identify attachments with District
Bid and Item Number, Company
Name, authorized representative
signature and date.

%

%

%

Bid Form Continued on Next Page
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BID FORM SUMMARY

Total Package Including Shipping: $

Tax (10%) $

(must be shown separately)

Other Cost; $

Please specify “Other Cost” if any:

Grand Total: $

Delivery Date: Payment Terms:
(minimum is Net 30, state any prompt payment discount)

Bidder hereby certifies to the District that all representations, certifications, and statements made by
bidder, as set forth in this Bid Proposal Form, are true and correct and are made under penalty of
perjury:

Authorized (Manual) Signature:

Printed Name of Authorized Signer:

Date:

Bidder Company Name:

Address:

City State Zip

Phone: Fax: E-Mail:

El Monte Union High School District Page 19
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BIDDER CHECKLIST

REMEMBER TO COMPLETE AND SUBMIT:
v Bid Proposal Form with ORIGINAL AUTHORIZED SIGNATURE
v" Non-Collusion Affidavit

SUBMITTALS REQUIRED BY SUCCESSFUL BIDDER UPON RECIEPT OF NOTICE OF INTENT TO
AWARD AND FORTY-EIGHT (48) HOURS PRIOR TO AWARD BY DISTRICT BOARD OF TRUSTEES, IF/AS
APPLICABLE:

v" Certificates of Insurance, if/as applicable to the bid
v" Criminal Background Check and Fingerprinting Certification, if/as applicable to the bid

END OF BID PROPOSAL FORM

El Monte Union High School District Page 20
Bid No. 2023-24(B2) Purchase of HVAC Equipment for Arroyo High School REBID




EXHIBIT “A”

MISCELLANEOUS FORMS
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PRE-BID REQUEST FOR INFORMATION FORM

Submit Pre-Bid Request for Information Form, via EMAIL to:

Margarita Sanchez, Director of Purchasing at purchasing@emuhsd.org

Project Information:

Bid / Title: Bid No. 2023-24(B1) Purchase of HVAC Equipment for Arroyo High School

Pre-Bid RFI No:

SUBJECT:

DESCRIPTION OF PROBLEM / CLARIFICATION / INFORMATION REQUIRED

Reference:
Instructions to Bidders/General Conditions,
Special Conditions and/or Specifications(s): Drawing No. :
Submitted by: Date Submitted:
Bidder: Contact:
(Name of Company) (Print or type Name)
Street Address: Phone No.:
City, State, Zip: Email:

El Monte Union High School District
Bid No. 2023-24(B2) Purchase of HVAC Equipment for Arroyo High School REBID
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NON-COLLUSION AFFIDAVIT
Public Contract Code Section 7106

TO BE EXECUTED BY BIDDER AND SUBMITTED WITH BID

STATE OF CALIFORNIA )
) ss.
COUNTY OF )

being first duly sworn deposes and
says that he or she is of \ the
Bidder making the foregoing Bid that the Bid is not made in the interest of, or on behalf of, any undisclosed person, partnership,
company, association, organization, or corporation; that the Bid is genuine and not collusive or sham; that the Bidder has not directly
or indirectly induced or solicited any other bidder to put in a false or sham bid, and has not directly or indirectly colluded, conspired,
connived, or agreed with any bidder or anyone else to put in a sham bid, or that anyone shall refrain from bidding; that the Bidder has
not in any manner, directly or indirectly, sought by agreement, communication, or conference with anyone to fix the Bid price of the
Bidder or any other bidder, or to fix any overhead, profit, or cost element of the Bid price, or of that of any other bidder, or to secure
any advantage against the District of anyone interested in the proposed Contract; that all statements contained in the bid are true; and,
further, that the Bidder has not, directly or indirectly, submitted their Bid price or any breakdown thereof, or the contents thereof, or
divulged information or data relative thereto, or paid, and will not pay, any fee to any corporation, partnership, company association,
organization, bid depository, or to any member or agent thereof to effectuate a collusive or sham bid.

I certify and declare under penalty of perjury under the laws of the State of California that all the foregoing information in this
Non-Collusion Affidavit is true and correct.

Date:
Proper Name of Bidder:
Signature:
Print Name:
Title:
(ATTACH NOTARIAL ACKNOWLEDGMENT FOR THE ABOVE SIGNATURE)
END OF DOCUMENT
El Monte Union High School District Page 23

Bid No. 2023-24(B2) Purchase of HVAC Equipment for Arroyo High School REBID




EXHIBIT “B”
RESPONSE TO REQUESTS FOR INFORMATION
FROM PREVIOUS BID — BID NO. 2023-24(B1)
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HMC Architects

El Monte USD
Arroyo HS Modernization (HVAC only)
Pre-Bid RFI

#336-1008-100

DSA #03-123-169

REQUEST FOR INFORMATION LOG 7/19/2023
RFI RFI HMC Receipt . A .
No. Date Date Received From Due Date Description Discipline Notes/Comments/Response
Warranties and Service : General Condition #21, Special
Conditions #5
1. When are the units expected to be installed and started-
up? P 1. The units are expected to be installed in the summer of 2024 and the work will need to be
) complete by September 2024.
1 07/14/23 07/14/23 Allison Mechanical, Inc. 7/17/23 |2. Please clarify more on the (1) year labor warranty. Since Mech P ¥ .p . . . . . .
L. X . X . 2. The warranties should be as described in the different specification sections. See sections
this is an equipment only bid, we are not installing
. . X . 23 09 23/1.05, 23 80 00/1.06 and 23 81 29/1.5.
the units. Are you wanting the awarded bidder to provide
labor for service calls to diagnose possible warranty issues
and install the warranty parts?
Training : General Conditions #23
1. Please clarify more on the Training Requirement per
General Condition # 23.
How many hours should we include in our bid for training 1. Training shall be as described in section 23 05 00/1.08 and other division 23 sections.
2 07/14/23 07/14/23 Allison Mechanical, Inc. 7/17/23 |assistance and will it Mech 2. Training applies to the equipment and to the controls systems as described in section 23 09
be onsite training or over the phone? 23/1.06.
2. Please confirm that the training is only for the Equipment
Listed on the Bid Form,
Item # 1 -14.
Exhibit D - Specifications
1. Please clarify what Specifications Sections in Exhibit D . X X e
L 1. All sections apply. Duct cleaning shall be provided for only the small amount of existing
. . apply to this bid. . ) .
3 07/14/23 07/14/23 Allison Mechanical, Inc. 7/17/23 L . . Mech supply air duct to be reused at the kitchen. All of the other ductwork at the kitchen, and all of
For example, Specification Section 23 01 30 HVAC Air Duct . i
. the ductwork at the gym is to be newly installed.
Cleaning is included
in this bid. Are we to provide a cost for duct cleaning?
Required Delivery Date : General Conditions #18, Special
Conditions #4
Trane is stating that the AHU units will not arrive before the . X . . X . X
. X . Delivery will not be required until the summer of 2024, so that should provide sufficient time
4 07/14/23 07/14/23 Allison Mechanical, Inc. 7/17/23 |November 30, 2023 required date. Mech . .
) . . for the equipment to be ordered and shipped.
As of today the Estimated Lead Times from date order is
placed is ranging 32-36 weeks. Can the delivery
due date be extended.
. . Can you clarify if this project is needing fire sprinkler or fire . o . X . . .
5 07/11/23 07/11/23 RLH Fire Protection 7/17/23 Arch Building K and Building R does not have fire sprinklers. Fire alarm is part of the project scope.

alarm?




EXHIBIT “C”
LIST OF EQUIPMENT
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EMUSD Arroyo HS Modernization - HVAC Equipment List

Tag Equipment Type Manufacturer Model Capacity/Size Quantity |Notes

Kitchen Building

MAU-K-1 [Makeup Air Unit CaptiveAire CASRTU3-E.154-18-20T 4025 cfm/203 Mbh cooling 1

KEF-K-1 [Exhaust Fan CaptiveAire DU240HFA 4025 cfm/1.75" SP 1

H-1 Kitchen Hood CaptiveAire 6624 ND-2 11.5' long/1725 cfm 1|Provide an Ansul fire protection
H-2 Kitchen Hood CaptiveAire 6024 ND-2 11.5' long/2300 cfm 1{system to serve the two hoods.
Gymnasium Building

AHU-R-1 |Air Handling Unit - Split System Trane CSAA025 12,000 cfm/487 Mbh cooling 1

AHU-R-2 |Air Handling Unit - Split System Trane CSAA012 5800 cfm/242 Mbh cooling 1

AHU-R-3 |Air Handling Unit - Split System Trane CSAA025 12,000 cfm/487 Mbh cooling 1

AHU-R-4 |Air Handling Unit - Split System Trane CSAA012 5800 cfm/242 Mbh cooling 1

CU-R-1 Condensing Unit Trane Mitsubishi TUHYP3604BN40A 360 Mbh cooling 1

CU-R-2 Condensing Unit Trane Mitsubishi TUHYP1924BN40A 192 Mbh cooling 1

CU-R-3 Condensing Unit Trane Mitsubishi TUHYP3604BN40A 360 Mbh cooling 1

CU-R-4 Condensing Unit Trane Mitsubishi TUHYP1924BN40A 192 Mbh cooling 1

SG-1 Supply Air Grille Titus 300RS 48x8/1600 cfm 24

RG-1 Return Air Grille Titus 350RS 38x30/5200 cfm 12




EXHIBIT “D”
SPECIFICATIONS
EQUIPMENT., MATERIALS, SUPPLIES, SERVICES
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ARROYO HIGH SCHOOL - MODERNIZATION
EL MONTE, CALIFORNIA
DSA SUBMITTAL

SECTION 23 01 30 - HVAC AIR DUCT CLEANING

PART 1 - GENERAL

1.01 SUMMARY

A. Section Includes:

1. This Section includes cleaning of the following existing air duct systems:
a. Supply system.

b. Return system.

c. Exhaust and Transfer system.

B. Related Requirements:

a. Division 01 - General Requirements.

b.  Section 23 30 00 - Air Distribution.

c.  Section 23 07 00 - HVAC Insulation

d. NADCA Standard ACR.

e. NADCA General Specification for the Cleaning & Restoration of Commercial
HVAC System.

f. UL181 Standard for Factory-Made Air Ducts and Air Connectors.

1.02 DEFINITIONS

A. ACR: Assessment, Cleaning, and Restoration of HVAC Systems.

B. ASCS: Air systems cleaning specialist.
C. HEPA: High Efficiency Particulate Arrestance.
D. HVAC: Heating, Ventilation and Air Conditioning.
E. NADCA: National Air Duct Cleaners Association.
F. OEHS: Office of Environmental Health & Safety.
Budlong HVAC AIR DUCT CLEANING

3361-008-000 23 01 30-1



G.

H.

ARROYO HIGH SCHOOL - MODERNIZATION
EL MONTE, CALIFORNIA
DSA SUBMITTAL
SDS: Safety Data Sheet.
SMACNA: Sheet Metal and Air Conditioning Contractors' National Association.

UL: Underwriters Laboratories.

1.03 SUBMITTALS

A
B.

C.

Qualification Data for ASCS as indicated on NADCA General Specification.
Strategies and Procedures Plan before starting the work.

Cleanliness Verification Report at the project completion.

1.04 QUALITY ASSURANCE

A

ASCS Qualifications:
1. Certification: Employ an ASCS certified by NADCA on a full-time basis.
2. Supervisor Qualifications: Certified as an ASCS by NADCA.

UL Compliance: Comply with UL 181 “Standard for Factory-Made Air Ducts and Air
Connectors” requirement.

Cleaning Conference: Conduct conference at Project site. Review methods and
procedures related to HVAC air-distribution system cleaning including, but not limited
to, review of the cleaning strategies and procedures plan.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION

3.01  EXAMINATION

A. Examine HVAC air-distribution equipment systems to determine appropriate methods,
tools, and equipment required for performance of the Work.

B. Perform "Project Assessment and Recommendation" according to current NADCA
ACR Standard.

C. Prepare written report listing conditions detrimental to performance of the Work.

D. Proceed with work only after unsatisfactory conditions have been corrected, and
OAR’s approval has been obtained.

Budlong HVAC AIR DUCT CLEANING
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ARROYO HIGH SCHOOL - MODERNIZATION
EL MONTE, CALIFORNIA
DSA SUBMITTAL

3.02 PREPARATION

A. Prepare a written plan that includes strategies and step-by-step procedures. At a
minimum, include the following:

1. Supervisor contact information.
2. Work schedule including location, times, and impact on occupied areas.
3. Methods and materials planned for each HVAC component type.
4, Required support from other trades.
5. Equipment and material storage requirements.
6. Exhaust equipment setup locations.
B. Use the existing service openings, as required for proper cleaning, at various points of

the HVAC system for physical and mechanical entry and for inspection. Refer to
Construction Documents for quantities.

C. Comply with current NADCA ACR Standard, "Guidelines for Constructing Service
Openings in HYAC Systems" Section.

3.03 CLEANING
A. Comply with current NADCA ACR Standard Requirement.

B. Do not use any chemicals in the process of cleaning unless there is a significant
reason. Using any kind of chemicals is subject to the OAR’s approval. Prior to the
application of any chemical, ASCS is required to submit SDS document of proposed
cleaning materials to OAR in order to obtain product approval from OEHS. Do not
apply any material unsafe for hard metal surfaces.

C. Systems and Components to be Cleaned by a qualified ASCS:

1. Air devices for supply and return air.
2. Ductwork:
a. Supply-air ducts, including turning vanes and reheat coils, to the air-
handling unit.
b. Return-air ducts to the air-handling unit.
C. Exhaust-air and Transfer-air ducts.
Budlong

HVAC AIR DUCT CLEANING
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ARROYO HIGH SCHOOL - MODERNIZATION
EL MONTE, CALIFORNIA
DSA SUBMITTAL

D. Perform cleaning before air balancing or mark the position of manual volume dampers
and air-directional mechanical devices inside the system prior to cleaning. Restore
them to their marked position on completion of cleaning.

E. Use duct-mounted access doors, as required, for physical and mechanical entry and
for inspection.

1.

Install additional duct-mounting access doors to comply with duct cleaning
standards. Comply with requirements in Section 23 30 00 "Air Distribution" for
additional duct-mounting access doors.

Disconnect and reconnect flexible ducts as needed for cleaning and
inspection. Replace damaged and deteriorated flexible ducts. Comply with
requirements in Section 23 30 00 "Air Distribution" for flexible ducts.

Disconnect and reconnect flexible connectors as needed for cleaning and
inspection. Replace damaged and deteriorated flexible connectors Comply
with requirements in Section 23 30 00 "Air Distribution" for flexible connectors.

Replace damaged fusible links on fire and smoke dampers. Replacement
fusible links shall be same rating as those being replaced. Comply with
requirements in Section 23 30 00 "Air Distribution" for fusible links.

Remove and reinstall ceiling components to gain access for duct cleaning.
Clean ceiling components after they have been removed and replaced.

F. Particulate Collection and Odor Control:

1.

Where venting vacuuming system inside building, use HEPA filtration with
99.97 percent collection efficiency for 0.3-micron size or greater particles.

When venting vacuuming system outside building, use filtration to contain
debris removed from the HVAC system and locate exhaust down wind and
away from air intakes and other points of entry into building.

G. Clean the following metal-duct system components by removing visible surface
contaminants and deposits:

1.

2.

Budlong
3361-008-000

Air outlets and inlets: registers, grilles, and diffusers.

Supply, return, and exhaust fans including fan housings, plenums (except
ceiling supply and return plenums), scrolls, blades or vanes, shafts, baffles,
dampers, and drive assemblies.

Air-handling-unit internal surfaces and components including mixing box, coil
section, air wash systems, spray eliminators, condensate drain pans,
humidifiers and dehumidifiers, filters and filter sections, and condensate
collectors and drains.

HVAC AIR DUCT CLEANING
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6.

7.

ARROYO HIGH SCHOOL - MODERNIZATION
EL MONTE, CALIFORNIA
DSA SUBMITTAL
Coils and related components.

Return-air ducts, dampers, and actuators, except in ceiling plenums and
mechanical room.

Supply-air ducts, dampers, actuators, and turning vanes.

Dedicated exhaust and ventilation components.

H. Mechanical Cleaning Methodology:

1.

Budlong
3361-008-000

Source-Removal Cleaning Methods: The HVAC system shall be cleaned using
source-removal mechanical cleaning methods designed to extract
contaminants from within the HVAC system and to safely remove these
contaminants from the facility. No cleaning method, or combination of
methods, shall be used that could potentially damage components of the
HVAC system or negatively alter the integrity of the system.

a. Use continuously operating vacuum-collection devices to keep each
section being cleaned under negative pressure.

b. Cleaning methods that require mechanical agitation devices to
dislodge debris that is adhered to interior surfaces of HVAC system
components shall be equipped to safely remove these devices.
Cleaning methods shall not damage the integrity of HVAC system
components or damage porous surface materials such as duct and
plenum liners.

Cleaning Mineral-Fiber Insulation Components:

a. Fibrous-glass thermal or acoustical insulation elements present in
equipment or ductwork shall be thoroughly cleaned with HEPA
vacuuming equipment while the HVAC system is under constant
negative pressure and shall not be permitted to get wet according to
current NADCA ACR Standard. Replace fibrous-glass duct liner that is
damaged, deteriorated, or delaminated or that has friable material,
mold, or fungus growth.

b. Cleaning methods used shall not cause damage to fibrous-glass
components and will render the system capable of passing the HVAC
System Cleanliness Tests, refer to current NADCA ACR Standard.

C. Fibrous materials that become wet shall be discarded and replaced in-
kind.

Clean coils and coil drain pans according to current NADCA ACR Standard.
Keep drain pan operational. Rinse coils with clean water to remove latent
residues and cleaning materials; comb and straighten fins.

HVAC AIR DUCT CLEANING
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Provide operative drainage system for wash-down procedures.

Biocidal Agents and Coatings: Apply Biocidal agents and coatings if active
fungal growth is reasonably suspected or where unacceptable levels of fungal
contamination have been verified. Apply Biocidal agents and coatings
according to manufacturer's written recommendations and OEHS registration
listing after the removal of surface deposits and debris.

a. When used, Biocidal treatments and coatings shall be applied after the
system is rendered clean.

b. Apply Biocidal agents and coatings directly onto surfaces of interior
ductwork.
C. Sanitizing agent products shall be registered by the OEHS as

specifically intended for use in HVAC systems and ductwork.

Debris removed from the HVAC system shall be disposed of according to
applicable Federal, state, and local requirements.

Cleanliness Verification:

1.
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Verify cleanliness according to current NADCA ACR Standard, "Verification of
HVAC System Cleanliness" Section.

Verify cleanliness after mechanical cleaning and before application of
treatment, including biocidal agents and protective coatings.

Perform visual inspection for cleanliness. If no contaminants are evident
through visual inspection, the HVAC system shall be considered clean. If
visible contaminants are evident through visual inspection, those portions of
the system where contaminants are visible shall be re-cleaned and re-
inspected.

Additional Verification:

a. Perform surface comparison testing or NADCA vacuum test.
b. Conduct NADCA vacuum gravimetric test analysis for nonporous
surfaces.

Prepare a written cleanliness verification report. At a minimum, include the
following:

a. Written documentation of the success of the cleaning.

b. Site inspection reports, initialed by supervisor, including notation on
areas of inspection, as verified through visual inspection.

HVAC AIR DUCT CLEANING
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C. Surface comparison test results if required.
d. Gravimetric analysis (nonporous surfaces only).
e. System areas found to be damaged.

3.04 CONNECTIONS

A

Reconnect ducts to fans and air-handling units with existing flexible connectors after
cleaning ducts and flexible connectors. Replace existing damaged and deteriorated
flexible connectors.

For fans developing static pressures of 5-inch w.g. and higher, cover replacement
flexible connectors with loaded vinyl sheet held in place with metal straps.

Reconnect terminal units to supply ducts with existing flexible ducts or replace
damaged and deteriorated existing flexible ducts with maximum 12-inch lengths of
new flexible duct.

Reconnect diffusers to low-pressure ducts with existing flexible ducts or replace
damaged and deteriorated existing flexible ducts with maximum 60-inch lengths of
flexible duct clamped or strapped in place.

Reconnect existing and new flexible ducts to metal ducts. Comply with requirements
in Section 23 30 00 "Air Distribution" for flexible ducts.

3.056 RESTORATION

A. Restore and repair HVAC air-distribution equipment, ducts, plenums, and
components according to current NADCA ACR Standard, "Restoration and Repair of
Mechanical Systems" Section.

B. Restore service openings capable of future reopening. Comply with requirements in
Section 23 30 00 "Air Distribution" Include location of service openings in Project
closeout report.

C. Replace fibrous-glass materials that cannot be restored by cleaning or resurfacing.
Comply with requirements in Section 23 30 00 "Air Distribution".

D. Replace damaged insulation according to Section 23 07 00 "HVAC Insulation".

E. Ensure that closures do not hinder or alter airflow.

F. New closure materials, including insulation, shall match opened materials and shall
have removable closure panels fitted with gaskets and fasteners.

G. Reseal fibrous-glass ducts. Comply with requirements in Section 23 3000 "Air
Distribution".

Budlong HVAC AIR DUCT CLEANING
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3.06 FIELD QUALITY CONTROL

A

Gravimetric Analysis: Sections of metal-duct system, chosen randomly by OAR may
be tested for cleanliness according to NADCA vacuum test gravimetric analysis.

1. If analysis determines that levels of debris are equal to or lower than suitable
levels, system shall have passed cleanliness verification.

2. If analysis determines that levels of debris exceed suitable levels, system
cleanliness verification will have failed and metal-duct system shall be re-
cleaned and re-verified with no additional cost to OWNER.

Verification of Coil Cleaning: Cleaning shall restore coil pressure drop to within 10
percent of pressure drop measured when coil was first installed. If original pressure
drop is not known, coil will be considered clean only if it is free of foreign matter and
chemical residue, based on thorough visual inspection.

Report results of tests in writing.

END OF SECTION
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SECTION 23 05 00 - COMMON WORK RESULTS FOR HVAC

PART 1 — GENERAL

1.01  SUMMARY

A. Section Includes:

1.

This Section provides the basic mechanical requirements that apply to the Work
of Division 23.

B. Related Requirements:

1.
2.

Division 01: General Requirements.
Division 26: Electrical.

1.02 REGULATORY REQUIREMENTS

A. Materials, fabrication, equipment, and installation shall comply with industry standards
and code requirements. Where manufacturer's recommendations exceed industry
standards, the manufacturer’'s recommendation shall establish the minimum standard.
As a minimum, standards from the following organizations shall apply:

1.
2.
3.

10.
11.
12.

Budlong
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AMCA - Air Movement and Control Association.

ANSI - American National Standards Institute.

ASME - American Society of Mechanical Engineers.

a. ASME Boiler and Pressure Vessel Code.

b. ASME B31 - Code for Pressure Piping.

AHRI - Air-Conditioning, Heating, and Refrigeration Institute.

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

ASTM - American Society for Testing and Materials.

a. ASTM A53 - Specification for Welded and Seamless Pipe.

CSA - Canadian Standards Association.

FM Global - Factory Mutual Global

IAPMO - International Association of Plumbing and Mechanical Officials.
NFPA - National Fire Protection Association.

OSHA - Occupational Safety and Health Administration.

SMACNA - Sheet Metal and Air Conditioning CONTRACTORSs’ National
Association.

COMMON WORK RESULTS FOR HVAC
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13. UL - Underwriters Laboratories Inc.
14. Intertek (ETL Certification).

Materials, fabrication, equipment, and installation shall comply with federal, state, and
local codes including, but not limited to, the following:

1. CBC, California Building Code, and CMC, California Mechanical Code.

a. Latest edition as adopted by the City of Canyon Country, the County of
Ventura, and the State of California including amendments effective on
the Effective Date of the Contract.

2. California Code of Regulations, Title 8, Industrial Relations, Division 1, Chapter
4, Division of Industrial Safety.

3. OSHA - Occupational Safety and Health Administration.
4, CDPH - California Department of Public Health.
5. SCAQMD - South Coast Air Quality Management District.

Specifications or Drawings shall not be construed to permit deviation from the
requirements of governing codes unless approval has been obtained from legally
constituted authorities having jurisdiction, and the Architect. The Contract Documents
may contain more stringent requirements than those legally required.

Permits and Fees: Refer to the General and Supplementary Conditions.

1.03 SUBMITTALS

Budlong
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Provide submittals in accordance with Section 01 33 00: Submittal Procedures and with
specific requirements of Division 23 sections, as applicable.

After Architect’s approval, the above information shall become the basis for inspecting
and testing materials and actual installation procedures performed in the Work.

Shop Drawings: Submit one additional copy when control diagrams having line voltage
connections are indicated. Shop Drawings shall be specifically prepared for the Work
of this Project. Drawings prepared in accordance with requirements of Section 01 31
13: Project Coordination and Section 01 33 00 may be provided by the Architect to
serve as a background for the Shop Drawings. Shop Drawings shall comply with the
requirements of Section 01 31 13 and Section 01 33 00 and shall indicate at a
minimum:

1. Complete system layout of equipment, components, ductwork, and piping,
indicating service clearances, duct and pipe sizes, fitting types and sizes, top
or bottom of duct and pipe elevations, distances of ducts, pipes and
equipment from building reference points and hanger / support locations. All
the above items shall be coordinated on the shop drawings according to the
requirements of Section 01 31 13.

2. Schedule and description of equipment, ductwork, piping, fittings, valves,
dampers, and controllers.

COMMON WORK RESULTS FOR HVAC
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1.04 PROJECT RECORD DOCUMENTS
A. Comply with provisions of Section 01 77 00: Contract Closeout.
B. Project Record Drawings:

1. Provide a complete set of mechanical and control system drawings in AutoCAD
and, if available, BIM, complete with external reference drawings, fonts, blocks
and plotter pen color/line thickness settings on CD-ROM. Also submit one set of
full size reproducible plots on vellum and three sets of prints.

2. Before Contract Completion, deliver corrected and completed prints to the OAR.
Delivery of project record documents to the OAR does not relinquish
responsibility of furnishing required information omitted from project record

documents.
C. Operation and Maintenance Manuals:
1. Submit operation and maintenance manuals in required form and content. If no

revisions are required, furnish one additional copy. If revisions are required,
one copy shall be returned with instructions for changes; perform such changes
and return manuals. Manuals shall be bound in accordance to Section 01
7700. Deliver manuals to the OAR. Submit an electronic copy of the entire
manual in PDF file format.

2. Contents of Manual:

a. Title sheet with Project name, including names, addresses and
telephone number of CONTRACTOR, installer, and related equipment
suppliers.

b. Manufacturer's operating instructions including, but not limited to, the
following:

1) Identification of components and controls.

2) Pre-start checklist and start-up procedures.

3) Normal operation settings and checklists.

4) Pre-shut down checklist and shut down procedures.
5) Trouble shooting checklist and guidelines.

6) Recommendations for optimum performance.

7) Warnings and safety precautions on improper or hazardous
operational procedures or conditions

C. Manufacturer's product data and parts and maintenance booklet for
each item of equipment furnished under Division 23 that includes the
following as a minimum:

1) Manufacturer's model, identification and serial numbers.

2) Exploded view of assembly drawings identifying each
component or part with the relevant part number.

Budlong COMMON WORK RESULTS FOR HVAC
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3) Directory of  manufacturer's  representatives,  service
CONTRACTORSs and part distributors.
4) Maintenance and trouble-shooting instructions, including

schedule for preventive maintenance, periodic inspection and
cleaning criteria.

d. Project Record Drawings: Complete set of mechanical and control
system drawings in 50 percent reduced print format shall be furnished
with the manual. Submit the above record drawings on CD-ROM in
AutoCAD and, if available, BIM, complete with external reference
drawings, fonts, blocks, and plotter pen color/line thickness settings.

e. Testing, Adjusting, and Balancing reports: Submit as specified in
Section 01 45 25.
f. South Coast Air Quality Management District (SCAQMD) permits to

install and operate boilers, water heaters and other fuel burning
equipment and third-party source test reports as required by SCAQMD
to allow start-up and operation of equipment.

g. Los Angeles County industrial waste permits.

h. Valve directory complete with location, function, size, and model of each
valve with reference to the project record drawings.

i. Equipment and component identification chart complete with location,
function, size, and model of each equipment or component with
reference to the project record drawings.

1.05 COORDINATION

A. Contract Documents indicate extent and general arrangement of Work under Division
23. CONTRACTOR shall coordinate work in accordance with Section 01 3113
requirements and make adjustments as required to provide maximum headroom, a
neat arrangement to keep passageways and openings clear to provide accessibility
and provisions for maintenance, and to meet code requirements.

1.06 DELIVERY, STORAGE, AND HANDLING

A. Delivery and Storage: Deliver materials to Project site in their original unopened
containers with labels intact and legible at time of delivery. Store in strict accordance
with manufacturer's recommendations.

B. Do not store plastic pipe or materials in direct sunlight.

1.07 PRELIMINARY OPERATION

Budlong COMMON WORK RESULTS FOR HVAC
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A. OAR may require any portion of mechanical Work to be operated before Substantial
Completion. Such operation shall be in addition to regular tests, demonstrations and
instructions required under the Contract Documents, and shall be performed as
required.

B. Notify the Project Inspector at least 24 hours in advance of lighting or re-lighting pilots.

1.08 TRAINING OF OWNER PERSONNEL

A. Training of Owner’s personnel shall include:
1. A minimum of 8 hours of on-site overview of the overall Mechanical System.
2. Refer to Division 23 sections for specific training on each of the components of

the Mechanical System.

3. A minimum of 8 hours of on-site overview identifying location and function of all
Control Valves and Actuator assemblies.

4, A minimum of 40 hours of (in classroom) software training for a minimum of 20
OWNER personnel on EMS/BMS if such systems are utilized in the project.
Training shall be conducted at control CONTRACTOR training facility with
computer setup for each person attending.

B. Contract shall include the cost of training Owner operation and maintenance personnel
in operating, adjusting, maintenance, trouble-shooting, and Project site repair of each
component, equipment, or system provided under this Contract.

C. Operational and maintenance training shall be conducted on the Project site, unless
indicated otherwise.

D. Upon completion of Owner training, a completion certificate indicating the nature of the
training and a description of the systems, complete with equipment and component lists
shall be issued to each trainee. The certificate should be issued in duplicate with one
copy retained by OAR.

E. An attendance sheet with the names and signatures of all participants attending the
training shall be submitted to the OAR and kept as part of the project documents.

1.09 GUARANTEES AND DAMAGE RESPONSIBILITY

A. Sound of water flowing in piping shall not be transmitted to building structure. Operation
of mechanical system shall not produce operational sounds that can be heard outside
of rooms enclosing apparatus or equipment.

PART 2 - PRODUCTS

Budlong COMMON WORK RESULTS FOR HVAC
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2.01  MATERIALS AND EQUIPMENT

A

E.

Unless otherwise specified, materials and equipment shall be new, in good and clean
condition. Equipment, materials, and components shall be of the make; type and
model number noted on Drawings or specified. Pieces of equipment of the same type
shall be by the same manufacturer.

Whenever an item is listed by a single proprietary name, with or without model number
and type, it shall be for purpose of design only, to indicate characteristics and quality
desired. Proprietary designation listed on Drawings, or listed first in Specifications, is
used as a basis for design to establish a standard for quality and performance and
space requirements.

HVAC equipment products from different manufacturers are never identical. Equipment
approved as being equal is interpreted as being equivalent in capacity, performance
and quality. The dimensions, weight, configuration and utility requirements could be
quite different from the equipment used as the basis of design. Due to these
differences, additional coordination and adjustments by the CONTRACTOR are
required. For the equipment to be deemed truly equal, the additional coordination and
adjustments by the CONTRACTOR should not incur any additional cost to the Owner
and any additional labor to the design team.

Equipment and materials indicated or required to be installed outdoors shall be of the
type that is designed, manufactured, listed or approved by authorities having
jurisdiction for outdoor installation by being resistant to the adverse effects of weather.
All the additional protective measures against outdoor weather required by the
manufacturers’ installation instructions and prevalent practice shall be provided.

For substitution of materials or products, refer to the General Conditions.

PART 3 — EXECUTION

3.01 GENERAL INSTALLATION REQUIREMENTS

A.

CONTRACTOR shall arrange for a preconstruction meeting with IOR prior to the
installation of refrigerant piping to discuss installation and testing requirement.

3.02 SERVICE INTERRUPTIONS, OFF-SITE, GAS AND WATER

A. Schedule Work so there shall be no service interruptions of existing systems or
systems during normal hours of operation of affected systems and facilities.
B. When service interruptions are mandatory, arrange in advance with the OAR as to time
and date of such interruptions.
C. Systems, which are interrupted, shall be returned back into operation in such manner
that they will function as originally intended.
Budlong COMMON WORK RESULTS FOR HVAC
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3.03 CUTTING, NOTCHING, AND BACKING

A

Conform to California Building Code, Title 24, Part 2, for notches and bored holes in
wood and for pipes and sleeves embedded in concrete and for cuts in steel, as detailed
on structural Drawings.

Where pipes or ducts pass through or are located within one inch of any construction
element, install a resilient pad, 1/2 inch thick minimum, to prevent contact.

Furnish all necessary provisions for recesses, chases, and accesses and provide
blocking and backing as necessary for proper reception and installation of mechanical
Work.

3.04 LOCATION OF PIPING AND EQUIPMENT

A

Location of piping, apparatus and equipment as indicated on Drawings is approximate
and shall be altered to avoid obstructions, preserve headroom, and provide free and
clear openings and passageways.

Trenches parallel to footings shall not be closer than 18 inches to the face of footings
and shall not be below a plane having a downward slope of 2 horizontal to one vertical,
from a line 9 inches above bottom of footing.

Pipe in tunnels shall be installed close to one side of tunnel to provide maximum space
for passage. Pipe shall not be installed through crawl hole unless otherwise specified or
detailed on Drawings.

Place equipment in locations and spaces indicated, disassemble and/or reassemble
equipment as required by Project conditions.

3.05 VALVE AND SPECIALTY APPLICATIONS

A

w

® Mmoo
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Install thermostatic/ electronic expansion valves as close as possible to distributors on
evaporators.

1. Secure bulb to clean, straight, horizontal section of suction line using two bulb
straps. Do not mount bulb in a trap or at bottom of the line.

2. If external equalizer lines are required, make connection where it will reflect
suction-line pressure at bulb location.

Install safety relief valves where required by ASME Boiler and Pressure Vessel Code.
Pipe safety-relief-valve discharge line to outside according to ASHRAE 15.

Install moisture/liquid indicators in liquid line near condensing unit.

Install filter dryers in liquid line between compressor and thermostatic expansion valve.
Consult refrigeration equipment manufacturer to determine the need for a receiver.
Install receivers sized to accommodate pump-down charge.

See Evaluations for discussion of flexible connectors.

COMMON WORK RESULTS FOR HVAC
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Install flexible connectors at condensing unit.

3.06 PIPING INSTALLATION

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems; indicated locations and arrangements were used to size pipe and
calculate friction loss, expansion, pump sizing, and other design considerations. Install
piping as indicated unless deviations to layout are approved on Shop Drawings.

B. Install refrigerant piping according to ASHRAE 15.

C. Install piping in concealed locations unless otherwise indicated and except in
equipment rooms and service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas
at right angles or parallel to building walls. Diagonal runs are prohibited unless
specifically indicated otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel
removal.

F. Install piping adjacent to machines to allow service and maintenance.

G. Install piping free of sags and bends.

H. Install fittings for changes in direction and branch connections.

l. Select system components with pressure rating equal to or greater than system
operating pressure.

J. Install piping as short and direct as possible, with a minimum number of joints, elbows,
and fittings.

K. Arrange piping to allow inspection and service of refrigeration equipment. Install valves
and specialties in accessible locations to allow for service and inspection. Install
access doors or panels as specified in Division 08 Section "Access Panels Frames" if
valves or equipment requiring maintenance is concealed behind finished surfaces.

L. Install refrigerant piping in protective conduit where installed belowground.

M. Install refrigerant piping in rigid or flexible conduit in locations where exposed to
mechanical injury.

N. Slope refrigerant piping as follows:

1. Install horizontal hot-gas discharge piping with a uniform slope downward away
from compressor.

2. Install horizontal suction lines with a uniform slope downward to compressor.

3. Install traps and double risers to entrain oil in vertical runs.

4. Liquid lines may be installed level.

0. When brazing or soldering nitrogen must be presented and flow in the piping, remove
solenoid-valve coils and sight glasses; also remove valve stems, seats, and packing,

Budlong COMMON WORK RESULTS FOR HVAC

3361-008-000

23 05 00-8



U.

V.

ARROYO HIGH SCHOOL - MODERNIZATION
EL MONTE, CALIFORNIA
DSA SUBMITTAL

and accessible internal parts of refrigerant specialties. Do not apply heat near
expansion-valve bulb.

Retain first paragraph and subparagraphs below for steel pipe. Review the cost of
steel pipe using these procedures versus the cost of copper piping. Also consider
limiting the size of the refrigerant system and its piping to avoid the use of steel pipe.

Install pipe sleeves at penetrations in exterior walls and floor assemblies.

Seal penetrations through fire and smoke barriers according to Division 07 Section
"Penetration Firestopping."

Install piping with adequate clearance between pipe and adjacent walls and hangers or
between pipes for insulation installation.

Install sleeves through floors, walls, or ceilings, sized to permit installation of full-
thickness insulation.

Seal pipe penetrations through exterior walls according to Division 07 Section "Joint
Sealants" for materials and methods.

Identify refrigerant piping and valves according to Division 23 Section "HVAC
Identification."

3.07 PIPE JOINT CONSTRUCTION

A

B.

F.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings
before assembly.

Fill pipe and fittings with an inert gas (nitrogen), during brazing or welding, to prevent
scale formation.

Soldered Joints: Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook."

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," Chapter
"Pipe and Tube."

1. Use Type BcuP, copper-phosphorus alloy for joining copper socket fittings
with copper pipe.

2. Use Type BAg, cadmium-free silver alloy for joining copper with bronze or
steel.

Welded Joints: Construct joints according to AWS D10.12/D10.12M.

3.08 TESTS AND TESTING

A. Tests shall be as required under the applicable sections of Division 23, including this
Section.
Budiong COMMON WORK RESULTS FOR HVAC
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Tests required by other sections of the Contract Documents include the following:

1.

3.

Test and balance of mechanical equipment and systems: Refer to Section 01
4525: Testing, Adjusting, and Balancing for HVAC.

Hydrostatic test of boilers: Refer to Section 01 4525: Testing, Adjusting, and
Balancing.

Test of smoke and fire detectors: Refer to Division 26: Electrical.

Additional tests may be required in the case of products, materials, and equipment if:

1.

2.

Submitted items are altered, changed, or cannot be determined as exactly
conforming to the Contract Documents.

Performance testing and results may also be required on certain items which
are as specified, including fan, and pump performance.

Piping Tests:

1.

Budlong
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Perform tests required to demonstrate that operation of mechanical systems
and their parts are in accordance with Specifications covering each item or
system, and furnish materials, instruments and equipment necessary to conduct
such tests. Tests shall be performed in presence of the Project Inspector of
Record and Owner Authorized Representative. Work shall not be concealed or
covered until required results are provided.

Pressure gages furnished in testing shall comply with CPC. Air shall be bled
from lines requiring hydrostatic or water tests.

Systems shall be pressure-tested in accordance with pipe testing schedule
below. Pipe test shall indicate no loss in pressure after a minimum duration of
48 hours at test pressures indicated. Where local codes require higher test
pressures than specified herein for fire sprinkler systems, local codes shall
govern.

Fuel gas lines shall be first tested with piping exposed, before backfilling
trenches or lathing; second with piping in finished arrangement, backfilled and
paved where required, and walls finished.

Piping systems could be tested as a unit or in sections, but entire system shall
successfully meet requirements specified herein, before final testing by the
Project Inspector.

Repair of damage to pipes and their appurtenances or to any other structures
resulting from or caused by these tests, shall be provided.

Refrigerant piping shall be pressure tested by using a calibrated electronic
testing equipment.

Refrigerant Piping Brazing and Deburring Testing procedures for each building:

a. OWNER will randomly select maximum Two installed split systems
serving each building for the inspection of proper brazing and deburring
of associated refrigerant piping systems. Maximum Two copper fittings
within the piping systems shall be randomly selected by OWNER and
cut and removed by CONTRACTOR for inspection.

COMMON WORK RESULTS FOR HVAC
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b. If a sign of oxidation is found on any selected fittings or adjacent piping,
then the tested split system piping, and all connected equipment
including evaporator and condensing unit with sign of oxidation shall be
removed and replaced in entirety by CONTRACTOR at no additional
cost to OWNER.

C. If a burr is found on any selected joint, then the entire tested refrigerant
piping system shall be removed and replaced by CONTRACTOR at no
additional cost to OWNER.

d. CONTRACTOR shall repair all tested systems after OWNER'’s
inspection and approval at no additional cost to OWNER.

e. Inspector of Record shall be present during the replacement of the
defective systems and the repair of the tested systems by
CONTRACTOR.

f. If one or more selected split systems fail, then Two additional split

systems (not including the ones previously tested) shall be selected for
further testing. Selection of additional split systems and retesting will be
performed until neither oxidation nor bur is found within the tested
systems.

9. Pipe Testing Schedule:

System Tested Test Pressure (psig) | Test With:
Hot water heating system piping and 150 Water
chilled water piping

Refrigeration piping 600 Dry nitrogen
E. Equipment Performance Assurance Tests:
1. Before operating any equipment or systems, a thorough check shall be

performed to determine that systems have been flushed and cleaned as
required and that equipment has been properly installed, aligned, lubricated,
and serviced. Factory instructions shall be checked to verify installations have
been completed and recommended lubricants have been installed in bearings,
gearboxes, crankcases, and similar equipment. Particular care shall be
furnished in lubricating bearings to avoid damage by over-lubrication and
blowing out seals. Equipment shall also be checked for damage that may have
occurred during shipment, after delivery, or during installation. Damaged
equipment, products, and materials shall be replaced or repaired as required.

2. Upon completion of the above, adjust the system settings to within normal
operating conditions to prevent the system from being damaged upon start-up.

3. Run-test the equipment after start-up for five consecutive days. Tests shall
include operation of heating, ventilating, and air conditioning equipment and
systems for a period of not less than two 8 hour periods at 90 percent of the full
specified heating and cooling capacities. If equipment passes, install new filters.
If equipment fails, it shall be adjusted and retested until system meets all
applicable codes.

Budlong COMMON WORK RESULTS FOR HVAC
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Equipment Start-up Reports: For each equipment or system on which start-up is
performed, submit 8 copies of start-up report for review by the Architect.

a. The start-up report shall include the manufacturer's standard start-up
form completed and signed by the start-up technician.

Provide, maintain, and pay costs for equipment, instruments, and operating
personnel as required for specified tests.

Provide electric energy and fuel required for tests.

Final adjustment to equipment or systems shall meet specified performance
requirements.

Equipment, systems, or Work deemed defective during testing shall be replaced
or corrected as required. Test until satisfactory results are provided.

F. Specific Coordinated Plan for Test and Balance:

1.

Provide a narrative of the operational intent that clearly describes the function
and sequence of operation of each component, equipment, or system
installed. Instruct designated Owner personnel in the operation of the installed
systems.

Prior to final test and balance, mechanical equipment and systems shall be
operated and tested as indicated in Paragraph 3.04.F above to demonstrate
satisfactory overall operation of the installed systems.

Immediately before starting tests, air filter media shall be cleaned or renewed.
Roll-type filters shall be advanced to provide new clean media. Cleanable type
media shall be thoroughly cleaned and re-oiled with new, clean oil as
recommended by manufacturer if they are of viscous impingement type.
Disposable type filters shall be replaced with new filters. Replaceable media
shall be replaced with new media.

An accurate means of measuring air flow and temperatures shall be furnished
to balance air supply, return, and exhaust systems so uniform temperatures
occur in every room and design airflow is obtained through registers, diffusers,
and grilles.

Systems shall be adjusted to provide airflows indicated including maximum
fresh air and maximum return air. Dampers shall be checked for proper settings
and operation. Air and water inlet and leaving temperatures at coils shall be
checked. Complete operational data including airflows, room temperatures, fan
speeds, motor currents, plenum, and duct static pressures shall be tabulated.

Welding performed as part of this Division may be subject to radiographic
inspections at random in accordance with requirements specified in Section 23
05 13: Basic HVAC Materials and Methods.

3.09 NOISE AND VIBRATION REDUCTION

A. Correct noise or vibration caused by mechanical systems. Provide all necessary
adjustments to specified and installed equipment and accessories to reduce noise to
the lowest possible level

Budlong
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Correct noise or vibration problems caused by failure to install work in accordance with
Contract Documents. Include all labor and materials required as a result of such

failure.

Pay for re-testing of corrected noise or vibration problems by the project

acoustical consultant including travel, lodging, test equipment expenses, etc.
3.10 PROTECTION, CARE AND CLEANING

In addition to storage criteria of the General Conditions, and provisions under Section
01 50 00: Construction Facilities and Temporary Controls, the following shall be
provided:

1.

Budlong
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Provide for the safety and good condition of materials and equipment until
Substantial Completion. Protect materials and equipment from damage.

Protect installed Work.

Replacements: In case of damage, immediately provide repairs and/or
replacements as required.

Protect covering for bearings, open connections to tanks, pipe coils, pumps,
compressors and similar equipment.

Interior of ductwork shall be maintained free of dirt, grit, dust, loose insulation,
and other foreign materials.

Air handling equipment shall not be operated until building is cleaned and air
filters are installed.

Fixtures, piping, finished brass or bronze, and equipment shall have grease,
adhesive, labels, and foreign materials removed. Chromium, nickel plate,
polished bronze or brass Work shall be polished. Glass shall be cleaned inside
and out.

Before initial start-up and again before Substantial Completion, piping shall be
drained and flushed to completely remove grease and foreign matter. Pressure
regulating assemblies, traps, strainers, boilers, flush valves, and similar items
shall be thoroughly cleaned. Tag system with an information tag listing
responsible party and date of element, before initial start-up and again before
Substantial Completion. Compressed air, oil, and gas piping shall be blown out
with oil-free compressed air or inert gas. Refrigerant piping shall be cleaned as
specified.

COMMON WORK RESULTS FOR HVAC
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SECTION 23 05 13 - BASIC HVAC MATERIALS AND METHODS

PART 1 — GENERAL

1.01

1.02

1.03

1.04

SUMMARY
A. Section Includes:
1. This Section prescribes basic materials and methods generally common to the
Work of Division 23.
B. Related Requirements:
1. Division 01: General Requirements.
2. Division 07: Thermal and Moisture Protection: Polyvinyl-Chloride Roofing.

3. Division 23: Heating, Ventilating, and Air-Conditioning.

4. Division 26: Electrical.
SUBMITTALS
A. Provide in accordance with Division 01, Section 23 05 00 and specific requirements

of each section of Division 23.
QUALITY ASSURANCE

A. Standards: Comply with applicable national, state, and local codes and standards:
ASTM, ASME, and ANSI. Federal Specifications, AWWA, CISPI, NFPA, FM Global,
UL, CPC (California Plumbing Code), CMC (California Mechanical Code), CSA.

B. Qualifications of Manufacturer: Products used in the Work of this Section shall be
produced by manufacturers regularly engaged in manufacture of similar items and
with a history of successful production as reviewed by the Architect.

COORDINATION

A. Coordinate related Work in accordance with provisions of Section 01 31 13: Project
Coordination.

PART 2 — PRODUCTS

2.01
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Provide the following products if they are indicated in the Contract Documents or if
they are required for the proper installation, function or operation of equipment,
systems or components indicated in the Contract Document.

Provide the following products as a complete assembly with required accessories for
a complete and functioning entity in compliance with governing codes and applicable
standards as specified in Section 23 05 00, manufacturer's instructions or as
required.

1. Omission of minor details in the Contract Documents does not waive and/or
otherwise relinquish compliance with the above requirements.

2.02 MANUFACTURERS AND MATERIALS

A. Ball Valves: Bronze, 2 inches and smaller:
BV-1 Class 150, 600 psi, CWP, 2 piece construction reinforced Teflon seats, full
port, adjustable packing gland, stainless ball and stem, threaded ends.
Hammond UP-8303A/UP-8305/UP-8513, NIBCO T-685-80-LF/TS-685-66-LF,
Milwaukee UPBA400S/450S, or equal.
BV-2 Class 150, 600 psi CWP, 2-piece construction, bronze body, reinforced Teflon
seats, adjustable packing gland, (no threaded stem designs allowed), threaded ends.
Hammond UP8301A, NIBCO T-585-70, Milwaukee BA-400, or equal.
Ball Valves in Insulated Piping: Use extended operating handle of non-thermal
conducive material, and protective sleeve that allows operation of valve without
breaking the vapor seal or disturbing insulation and memory stops that are fully
adjustable after insulation is applied. NIBCO Nib-Seal Handle.
B. Check Valves:
1. Bronze, 2-inch and smaller:
CHV-1 Class 125, 200 CWP swing check, Teflon disc, threaded ends. .
NIBCO T-413-Y, Milwaukee 509-T, Hammond IB-940, or equal.
CHV-2 Class 150, 300 psi, CWP, swing check, bronze, Teflon disc, threaded
ends:
Stockham B-321; Crane 11TF, NIBCO T-433, Milwaukee 510-T, Hammond
IB-946, or equal.
C. Electronic Flow Readout Meter:
Budlong BASIC HVAC MATERIALS AND METHODS
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FM-1 Flow meter shall combine the functions and ranges of several gages into a
single board range meter. Meter shall function as a compound pressure gage
measuring the high side and low side pressure simultaneously and display each
reading in sequence. Meter shall be furnished complete with a shut-off, bypass, and
blow down valve network installed on a portable meter panel. A carrying case shall be
provided with storage for accessories. Meter shall automatically select the proper
range, compensate for temperature, and reset itself. Memory function shall store up
to 90 sets of pressure and temperature. Pressure reading shall be accurate to plus or
minus 2 percent of reading from 0.01 to 150 psi. Temperature readings shall be
accurate to plus or minus 0.5 degrees F and plus or minus 1.0 degree F. from minus
65 degrees F to 250 degrees F. The flow metering device shall be Hydrodata
Multimeter HDM-250 as manufactured by Shortridge Instruments Inc., or equal, and
shall be furnished with pressure gage, portable meter panel and with valve network,
carrying case, battery charger, instruction manual and certificate of calibration, two 6
feet long by 1/2 inch OD pressure hoses with quick disconnects, two 8 foot by 1/4
inch OD drain hoses, and a set of adapters.

Gate Valves:

1. Bronze, 2 inches and smaller:

GV-1 Class 125, 200 psi CWP, bronze body and bonnet non-rising stem, inside
screw, screw-in bonnet, solid disc, threaded ends:

Hammond IB645, Crane 1701, Milwaukee 105, American 3F, NIBCO T-113, or equal.

GV-2 Same as GV-1, except solder ends:

NIBCO S 113, Milwaukee 115, Hammond IB 647, or equal.

Liquid Level Gage:

LLG-1 Refrigerant type, carbon steel with stainless steel trim or all forged steel
construction, back-seating standard design. Upper and lower valve furnished with ball
check valves; 1/2 inch diameter glass on center. Four 3/16 inch diameter gage glass
guard rods or slotted steel guard.

Peneberthy, Henry, Conbraco, or equal.
Piping:
1. Piping shall be continuously and permanently marked with manufacturer's

name, type of material, size, pressure rating, and the applicable ASTM, ANSI,
UL, or NSF listing. On plastic pipe, date of extrusion must also be marked.

2. Underground non-ferrous pressure pipes shall be installed with proper color
tracer wires. Refer to color code provisions in Section 23 0553: HVAC
Identification.

BASIC HVAC MATERIALS AND METHODS
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3. Refer to HVAC Piping: Section 23 20 13 for heating and chilled water piping
and fittings.

G. Pipe Isolators:

PLA-1 Absorption pad shall be not less than 1/2 inch thick, unloaded. Pad shall
completely encompass pipe.

Holdrite, LSP, Stoneman, Potter-Roemer, Trisolator, PR-Isolator, or equal.

PLA-2 Plastic cushion to form an insulating liner and eliminate metal to metal contact
when securing copper tubes and pipes in air conditioning and refrigeration insulation
preventing galvanic erosion. (Acoustical Type for Sound Absorption)

Hydra-Zorb Cushion Clamps, LSP Products Group Acousto Clamp, or equal.

H. Pressure Gage: Aluminum or steel case, minimum 4-1/4 inches dial; pressure type or
combination vacuum-pressure type, with provisions for field calibration. Dial indicator
to indicate pressure in psi with accuracy to within plus or minus 0.5 percent of
maximum dial reading. Furnish gages with restriction screw, size 60, to eliminate
vibration impulses. Black case and ring, bourdon tube of seamless copper alloy with
brass tip and socket. Three way gage cock, constructed of brass with stuffing box,
1/2 inch couplings, with fixed or movable cap nut to shut off pressure gage.

PG-1 Pressure type, black drawn steel case, 4 '2-inch glass dial, range
approximately twice line pressure.

Marsh Keckley, Trerice, Weksler, Weiss, or equal.

l. Thermometers

1. Industrial:

T-1 Straight type with fixed or ratable stem, extruded or cast brass or cast
aluminum case and brass separable well 6 inches minimum scale, angle or straight
type range 30 degrees - 240 degrees F.

Weksler, Trerice, Weiss, Ashcroft, Marshalltown, or equal.

T-2  Round type 3 "2-inch minimum dial range of 100 between 30 degrees and 155
degrees F, color coded red above 150 degrees F. Brass chrome plated case.
Ashcroft, U.S. Gage, Marsh, Weiss, or equal.

2. Remote:

T-3 Liquid-filled capillary type with bulbs as required for remote and insertion
mounting dials of 3 “%2-inch minimum diameter, non-ferrous internal parts, external

Budlong BASIC HVAC MATERIALS AND METHODS
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means for re-calibration, glass or plastic lens and steel or non-ferrous case suitable
for wall, duct or panel mounting range 30 degrees to 240 degrees F.

APPLICATION: PROVIDE FOR MEASURING DUCT, PLENUM, AND OTHER AIR

TEMPERATURES.
J. Unions:
1. Unions shall be furnished and installed in accordance with the following
requirements (unless flanges are furnished):
a. At each threaded or soldered connection to equipment and tanks,
except in Freon or fuel gas, piping systems, whether indicated or not.
b. Immediately downstream of any threaded connection to each manually

operated threaded valve or cock, and each threaded check valve, yard
box or access box except those in Freon piping systems, whether
indicated or not.

C. At each threaded connection to threaded automatic valves (except
those in Freon piping systems) such as reducing valves and
temperature control valves, whether indicated or not.

d. If grooved piping is used, couplings shall serve as unions. Additional
unions are not required

2. Unions shall be located so that piping can be easily disconnected for removal
of equipment, tank, or valve.

PART 3 — EXECUTION
3.01  EXAMINATION

A. Examine areas and conditions under which Work of this Section shall be
performed. Correct conditions detrimental to proper and timely completion of
Work. Do not proceed until unsatisfactory conditions have been corrected.

3.02 INSTALLATION
A. Provide all materials and equipment for the Work. Furnish and install necessary
apparatus, parts, materials, and accessories.

B. Pipe Installation:

1. Install piping parallel to wall and provide an orderly grouping of proper
materials and execution.

2. Piping shall clear obstructions, preserve headroom, provide openings and
passageways clear, whether indicated or not. Verify the Work of other
Divisions to avoid interference.

Budlong BASIC HVAC MATERIALS AND METHODS
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If obstructions or the Work of other Divisions prevent installation of piping or
equipment as indicated by the Drawings, perform minor deviations as required
by the Architect.

Install piping after excavation or cutting has been performed. Piping shall not
be permanently enclosed, furred in, or covered before required inspection and
testing is performed.

Exposed polished or enameled connections from fixtures or equipment shall
be installed with no resulting tool marks or threads at fittings. Residue or
exposed pipe compound shall be removed from exterior of pipe.

Piping shall be concealed in chases, partitions, walls, and between floors,
unless otherwise directed or specifically noted on Drawings. When
penetrating wood studs, joists, and other wood members, provide such
members with reinforcement steel straps of Continental Steel & Tube Co.,
ULINE, Independent Metal Strap, or equal.

Reduce fitting where any change in pipe size occurs. Bushings shall not be
furnished unless specifically reviewed by the Architect, or indicated on
Drawings.

Piping subject to expansion or contraction shall be anchored in a manner,
which permits strains to be evenly distributed. Swing joints or expansion loops
shall be installed. Seismic restraints shall be installed so as not to interfere
with expansion and contraction of piping. Seismic loops required at all
building separations.

Immediately after lines have been installed, openings shall be capped or
plugged to prevent entrance of foreign materials. Caps shall be left in place
until removal is necessary for completion of installation.

Couplings shall not be installed except where required pipe runs between
other fittings are longer than standard length of type of pipe being installed
and except where their installation is specifically reviewed by the Architect.

Water lines may be installed in same trench with sewer lines, provided bottom
of water line is 12 inches minimum above top and to the side of sewer line.

Changes in pipe sizes shall be furnished with eccentric reducers, flat on top.
Offsets to clear obstruction shall not be installed so as to produce air pockets.

C. Pipe Sleeves and Plates:

1.
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Provide and install pipe sleeves of Schedule 40 black steel pipe or Schedule
40 PVC plastic pipe in concrete or masonry walls, footings, and concrete
floors below grade. Provide and install adjustable submerged deck type
sleeves at locations where pipes pass through concrete floors, except
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concrete slab floors on grade, and at locations where soil pipe for floor type
water closets passes through concrete floors.

FOR FIRE RATED WALL PENETRATIONS FOLLOW THE CALIFORNIA
Building Code.

Sleeves shall provide 1/2 inch clearance around pipes, except plastic pipe
shall have 1-inch clearance. Caps of deck type sleeves shall be removed just
prior to installation of pipe. Area around sleeves shall be smooth and without
high or low spots. Sleeves in walls shall not extend beyond exposed surface
of wall. Sleeves in concrete floors and walls shall be securely fastened to
forms to prevent movement while concrete is being placed.

Piping installed on a roof shall clear the roof surface by 10 inches minimum,
with or without insulation. Bottom of individual fittings may infringe on 10
inches clear space but not groups of fittings or fittings located within 27 inches
of each other.

Stiles shall be provided to facilitate crossing of piping when parallel piping
runs are laterally greater than 12 inches out-to-out, or any pipe is higher than
18 inches, and more than 40 feet long or runs between 2 or more major
pieces of equipment or housings greater than 20 feet apart. Stiles shall be not
less than 20 inches wide with a minimum tread depth of 10 inches. Where
stiles are required, they shall be located so greatest obstructed distance is 30
feet.

Where pipes pass through waterproofed walls, floors, or floors on grade,
sealant with Link-Seal Modular Seals, or equal, between pipe and sleeve to
provide a waterproof joint. Where earth is in contact with pipe on both sides of
a wall or foundation, the waterproof joint is not required. Commercial rubber
compression units may be furnished instead of sealed sleeves if reviewed by
the Architect.

A swing joint, or other required device, shall be furnished and installed in hot
water lines with 10 feet of sealant or compression joint to allow for expansion.

Pipe sleeves shall be provided where pipes intersect footings or foundation
walls and sleeve clearances shall provide for footing settlement, but not less
than one inch all around pipe.

D. Welding of Pipe and Qualifications of Welder:

1.

Budlong
3361-008-000

Joints above grade or accessible conduit or tunnels in steel piping may be
either welded or screwed unless specifically indicated otherwise on Drawings
or specified. Joints in below grade steel piping, whether in insulation or not,
shall not be welded, unless otherwise indicated.
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Welded joints in pipe shall be continuous around pipe and shall comply with
ASME B31: Code for Pressure Piping, unless otherwise specified.

Each pipe weld shall be stamped with welder's identification mark. Welding
shall be performed by welders possessing a valid certificate of qualification for
welding carbon steel welding pipe in horizontal position (2G) and horizontal
fixed position (5G) in accordance with the requirements of Section IX of the
ASME Boiler and Pressure Vessel Code, by an Owner-recognized, DSA
approved testing laboratory.

Before any welder performs welding on the Work, furnish the Project Inspector
with a copy of welder's valid qualification papers and obtain verification.
Welder qualification is not valid unless it has been issued while welder was
performing work for current employer, and has performed type of work
described by qualification in the preceding 3 months.

REFERENCE: ASME BOILER AND PRESSURE VESSEL CODE, SECTION
VI, UW-29 TESTS OF WELDERS AND WELDING OPERATORS.

Welding performed under these Specifications is subject to special tests and
inspections including rigid Ultra Sonic Testing (UT) and radiographic
inspection at random, in accordance with Technique for Radiographic
Examination of Welded Joints by an Owner recognized, DSA approved testing
laboratory.

ASME BOILER AND PRESSURE VESSEL CODE, SECTION VIIl, UW-51
RADIOGRAPHIC EXAMINATION OF WELDED JOINTS.

E. Unacceptable Welds and Repairs to Welding:

1.
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Welds containing any of the following types of imperfections shall be deemed
defective Work:

a. Cracks of any type.

b. Zones of incomplete (in excess of 1/32 inch) fusion or penetration.
C. Elongated slab inclusions longer than 1/4 inch.
d. Groups of slag inclusions in welds having an aggregate length greater

than thickness of parent metal in a length 12 times the thickness of the
parent metal.

e. Undercuts greater than 1/32 inch.

f. Overlaps, abrupt ridges or valleys.

BASIC HVAC MATERIALS AND METHODS
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When a defective weld is detected by examination as outlined above, two
additional welds shall be radiographed at locations selected by the Project
Inspector. If the two selected welds demonstrate compliant welding, then the
two tested welds shall be deemed to be in compliance. Welding revealed by
radiographs to be defective Work shall be removed, repaired, and tested by
radiograph.

If either of the two selected welds demonstrates welding deemed to be
defective Work, all welding in that portion of the Work shall be deemed
defective Work and either: all welds shall be cutout, prepare new ends for
welding and weld to comply with this Specification, or radiograph all welds,
removing and repairing only such welding deemed to be defective Work.

Repair welding shall be performed in a manner in full compliance with ASME
B31. The welded joints or repairs shall be spot examined with UT or
radiographic tests in accordance with foregoing requirements.

REFERENCE, ASME BOILER AND PRESSURE VESSEL CODE, SECTION
VI, UW-52.

Owner shall cause to be performed additional random UT and radiographic
examinations of welds. Owner shall be responsible for the costs of any UT
and radiographic examinations found to be in compliance with specified
requirements.

Installer shall be responsible for the costs of UT and radiographic re-
examinations of welds deemed defective Work and not in compliance with this
Specification, and shall repair or replace said welds in accordance with
specified requirements.

F. Welding Rods: Submit a written list of materials and proposed type of welding rods for
review by the Architect.

G. Backing Rings: Backing rings may be submitted for installation provided the Product
Data is submitted with the material list.

H. Qualification Tests for Low-pressure Welding:

1.
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Tests shall be performed on 3-inch standard weight pipe ASTM A53, Grade A,
and shall be welded by acetylene and electric arc. Each sample shall consist
of two pieces, each 10 inches long, with 30-degree bevel at point weld.

Two 20-inch samples shall be performed in the 2G and two 20-inch samples
in the 5G positions, with positions defined in Section IX, ASME Boiler and
Pressure Vessel Code. Welds shall have the reinforcement ground or
machined flush to the surface of the pipe before testing. Samples shall be
tested as full section tensile.
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Weld shall develop a load of 90 percent of 50,000 psi, i.e., 45,000 psi or shall
develop a fracture in parent metal.

Each qualified welder shall carry an identification card listing welder's name,
date of test, and type of welding tests passed; signed by the welder and the
laboratory.

A valid certificate of qualification issued in compliance with requirements of
the ASME Boiler Pressure Vessel Code Section IX shall qualify a welder for
issuance of a certificate for low-pressure pipe welding.

l. Certificates of Qualification for Welding of Unfired Pressure Vessels:

1.

Certificates of qualification shall be issued by a laboratory recognized by the
Owner in compliance with the requirements of the ASME Boiler Pressure
Vessel Code Section IX. Qualifications shall be for both acetylene and arc
welding of Schedule 40 ASTM A53, Type B, steel welded or seamless pipe in
the Horizontal Position (2G) and the Horizontal Fixed Position (5G) as defined
by said code.

NOTE: Certificate described above is not valid unless it has been issued while
welder was working for his current employer, and unless welder has
performed type of work described by certificate in the preceding three months.
Requirements for possession of a valid certificate shall not be waived for
welders fabricating unfired pressure vessels when the Specifications require
compliance with ASME code or when welding pipe carries working pressures
greater than 75 psi and temperatures greater than 250 degrees F.

J. Pipe Joints and Connections:

1.
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Pipe and tubing shall be cut per IAPMO Installation Standards. Pipe shall
have rough edges or burrs removed so that a smooth and unobstructed flow
shall be provided.

Threaded Pipe: Joints in piping shall be installed according to the following
service schedule:

a. Refrigerant and Soap Piping: Litharge and glycerine, or Expando,
Gasoila, or equal.

b. All other services Furnish sealant, suitable and as reviewed by the
Architect.

Threads on pipe shall be cut with sharp, clean, unblemished dies and shall
conform to ANSI/ASME B1.20.1 for tapered pipe threads.

Joint compounds shall be smoothly placed on male thread and not in fittings.
Threaded joints shall be installed tight with tongs or wrenches and sealant of
any kind is not permitted. Failed joints shall be replaced with new materials.
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Installation of thread cement or sealant to repair a leaking joint is not
permitted.

Sharp-toothed Stillson, or similar wrenches, is not permitted for the installation
of brass pipe or other piping with similar finished surfaces.

K. Copper Tubing and Brass Pipe with Threadless Fittings:

1.

Silver brazed joints shall be used for attaching fittings to non-ferrous metallic
refrigerant piping.

Non-pressure gravity fed condensate lines may be soldered with 95/5 solder.

Silver brazing alloy, Class BCUP-5. Surfaces to be joined shall be free of oil,
grease, and oxides. Socket of fitting and end of pipe shall be thoroughly
cleaned with emery cloth and wiped to remove oxides. After cleaning and
before assembly or heating, flux shall be installed to each joint surface and
spread evenly. Heat shall be applied in accordance with instructions in the
Copper Tube Handbook issued by Copper Development Associates. Joints
constructed of rough bronze fittings shall be provided as recommended by
manufacturer.

Do not overheat piping and fittings when installing silver brazing.

Joints in non-ferrous piping for services not covered above shall be installed
with solder composed of 95/5 tin/antimony, ASTM B32, Grade 5A. Surfaces to
be jointed shall be free of oil, grease, and oxides. Sockets of fitting and end of
pipe shall be thoroughly cleaned with emery cloth to remove oxides. Solder
flux shall be sparingly installed and solder added until joint is completely filled.
Do not overheat. Excess solder, while plastic, shall be removed with a small
brush in order to provide an uninterrupted fillet completely around joint.
Random inspection of joints shall be conducted by Project Inspector to ensure
joints are lead-free.

Grooved end joints for copper piping shall be assembled in accordance with
the latest manufacturer recommendations. Pipe ends shall be clean and free
from indentations, projections, and roll marks in the area from pipe end to
groove for proper gasket sealing. Grooving tools shall be as manufactured by
Victaulic, RIDGID, MAG Tool, or equal.

L. Ring-Type Pipe: Joints shall be installed in accordance with manufacturer's
instructions with grooved couplings, fittings and rubber rings. Couplings and pipe
shall be compatible and of the same manufacturer. Rings shall be accurately located
and installed by grooves in coupling. Pipe shall be installed with zero deflection
unless otherwise specified. Pressure pipe shall be furnished with thrust blocks at
each offset point.

Budlong
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Welded Pipe Joints:

Joints in welded steel pipelines shall be installed by oxyacetylene or electric
arc process. Welding shall be continuous around pipe and provided as
specified.

Butt welds shall be of the single V-type, with ends of pipe and fittings beveled
approximately 37 2 degrees. Piping shall be aligned before welding is started
with the alignment maintained during welding.

Welds for flanges and socket fittings shall be of the fillet type with a throat
dimension not less than pipe wall thickness.

Grooved End Pipe Joints: Grooved end joints for carbon steel piping shall be
assembled in accordance with the latest manufacturer recommendations. Pipe ends
shall be clean and free from indentations, projections, and roll marks in the area from
pipe end to grove for proper gasket sealing. Grooving tools shall be as manufactured
by Victaulic, RIDGID, MAG Tool, or equal.

Joints shall be Vic-Press 304TM, or equal, made with Victaulic Series ‘PFT’ tools and
the appropriate sized jaw. Pipe shall be certified for use with Vic-Press 304TM
system, and shall be square cut, properly deburred and cleaned, and marked at the
required location to insure full insertion into the fittings and/or couplings.

Valves: Valves shall conform to the following:

Piping systems shall be furnished with valves at points indicated on Drawings
and specified, arranged to provide complete regulating control of piping
system throughout building and the Project site.

Valves shall be installed in a neat grouping, so that parts are easily accessible
and maintained.

Pressure Independent Characterized Control valve type shall be suitable for
service on which installed.

Valves shall be full size of line in which they are installed, unless otherwise
indicated on Drawings or otherwise specified, and shall be one of types
specified.

Provide chain operators on valves 2-inch and larger located 7 feet or more
above the servicing floor level.

Valves for similar service shall be of one manufacturer.
Except where otherwise specified, valves shall be Belimo, Victaulic,

Stockham, Crane, Jenkins, Milwaukee, Hammond, American Valve, NIBCO,
Hoffman, or equal.

BASIC HVAC MATERIALS AND METHODS
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Ball valves below grade in yard boxes shall have stainless steel handles.

Temperature relief valves and combination temperature and pressure relief
valves shall be as specified and furnished as set forth in this Section.
Discharge pipe from relief valves shall be not less than discharge area of
valve or valves it connects, based on discharge area of valves, and shall
terminate as indicated and free of any traps. Valves shall be installed at
following locations:

a. A combination temperature and pressure relief valve or combination of
valves on each heating hot water boiler. Temperature sending
element shall extend into water inside boiler.

Manual air vent valve assemblies shall be installed at each high point of hot
water space heating and chilled water piping systems. Valves shall discharge
through 1/4 inch diameter copper tubing and drain to nearest floor sink.
Automatic type air vent valve shall only be installed where specifically
indicated. Radiator, convectors, and finned pipe convectors shall be fitted with
packless radiator valves, angle or straight pattern. Each convector or radiator
installed as part of a space hot water heating system shall be furnished with a
manual-type air vent valve.

Q. Strainers: Strainers shall be installed on each water main (except for fire line)
downstream of the meter, above grade, when a pressure regulator assembly is not
installed. Main strainer shall be of Y-flange or groove type. On closed loop chilled and
heating hot water systems pump systems, a strainer shall be installed at each pump
inlet and upstream of each flow control valve assembly. The control valve assembly
may include a modulating temperature control valve and a flow-limiting valve,
manufactured by Griswold, AutoFlow, Flow Control Industries, Inc., or equal.

R. Hangers and Supports:

1.

Budlong
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Piping shall be securely fastened to building structure by approved iron
hangers, supports, guides, anchors, and sway braces to maintain pipe
alignment to prevent sagging and to prevent noise or excessive strain on
piping due to uncontrolled or seismic movement under operating conditions.
Hangers and supports shall conform to Manufacturer's Standardization
Society Specification SP-69. Hangers shall be relocated as required to correct
unsatisfactory conditions that may become evident when system is placed into
operation. Appliances, heat exchangers, storage tanks, and similar equipment
shall be securely fastened to structure in accordance with seismic
requirements. Outdoor metal hangers and supports shall be hot-dipped
galvanized steel, unless otherwise specified.

Piping shall not be supported by wire, rope, wood, plumbers' tape, or other
non-recognized devices.

BASIC HVAC MATERIALS AND METHODS
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Hangers and supports shall be designed to support weight of pipe, fittings,
weight of fluid and weight of pipe insulation, and shall have a minimum factor
of safety of 5, based on ultimate tensile strength of material installed.

Burning or welding of any structural member under load is not permitted. Field
welding not specified on Drawings or reviewed Shop Drawings is not
permitted without review by Architect and DSA.

Burning holes in beam flanges or other structural members is not permitted
without review by the Architect and DSA.

Pipe hangers on piping covered with low temperature insulation shall be
installed on outside of insulation and not in contact with pipe unless otherwise
detailed on Drawings. Insulation shall be protected by 18 gage galvanized
steel shield, with a minimum length of 10 inches, installed completely around
pipe covering between covering and hanger. Installing hangers directly on
pipe and butting adjoining sections of insulation against hanger is permitted
provided void and hanger rod are properly insulated and sealed so that no
sweating occurs at hangers.

Hanger rods shall be fastened to structural steel members with suitable beam
clamps. Clamps shall be Tolco, Carpenter & Patterson, Fee and Mason, or
equal, as follows:

a. Tolco | beam, Fig.62 for maximum 1000 Ibs.
b. Tolco | or WF beam, Fig. 329, for maximum of 1290 Ibs.

Hanger rods shall be fastened to concrete inserts in concrete slabs or beams.
Inserts shall be Tolco, Carpenter & Patterson, Fee and Mason, or equal, as
follows:

a. Tolco Fig.310 for maximum of 600 Ibs.
b. Tolco Fig. 309 for maximum of 1140 Ibs.

For fastening to wood ceilings, beams, or joists, furnish Anvil Fig. 128R, Anvil
Fig. 153, Tolco 78, or equal pipe hanger flange fastened with drive screws.
Under wood floors, 3/8 inch hanger rods shall be hung from 2-inch by 2-inch
by 1/4 inch angle clips 3-inch long, with two staggered 10d nails, clinched over
joist.

Hanger rod sizes for copper, iron, or steel pipe: 3/8 inch for pipe sizes 1/2 inch
through 2-inch, 1/2 inch for pipe sizes 3-inch, 4-inch and 5-inch, 5/8 inch for
pipe size 6-inch, and 3/4 inch for 8-inch and 10-inch pipe.

Turnbuckles, if furnished, shall provide a load carrying capacity equal to that
of the pipe hanger with which they are being installed.

BASIC HVAC MATERIALS AND METHODS
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12. Pipe hangers shall be of same size, or nearest larger manufactured size
available, as pipe or tubing on which they are being installed.

13. Hangers, clamps, and guides furnished for support of non-metallic pipe shall
be padded with 1/8 inch thick rubber, neoprene, or soft resilient cloth.

14. Where special pipe-supporting requirements in the Specifications conflict with
any standard requirements specified herein, the Specification requirements
shall govern.

15. Vertical Piping:

a. Vertical pipe risers shall be securely supported with riser clamps of
recognized type. Risers in reinforced concrete buildings shall be
furnished with extension clamps fastened to pipe above each concrete
floor slab with extended arms of clamp to rest on slab. Clamps shall be
provided with lead or Teflon liners when installed on copper tubing.
Clamps shall be plastic-coated when installed on non-ferrous pipe or
tubing.

b. Copper tubing in sizes 1 ‘z-inches and larger and steel pipelines
passing up through building shall be supported at each floor of building
or every 15 feet whichever is less.

C. Copper tubing sizes 1 “-inch and smaller shall be supported at not
intervals not more than 6 feet on center. Special provisions shall be
installed for vertical lines subject to expansion and contraction caused
by operating temperature differences.

d. Vertical cast iron pipelines shall be supported from each floor and at its
base. Malleable iron or steel pipe clamps with minimum thickness of
1/4 inch shall be furnished and fastened around pipe for support.

16. Horizontal Piping:

a. Roof Mounted Piping: Pressure and non-pressure piping shall be
supported from channels, stands, clamps, trapezes, rollers, or
structures mounted on 100% rubber, UV resistant rooftop supports
with reflective strips, Dura-Block, or equal. Roller type supports shall
be provided below and above pipe to prevent its dislodgement.
Bottom of pipes shall clear the roof surface by 10 inches.

1) At PVC roofing provide walk tread, polyester reinforced, UV
resistant, with surface embossment at rooftop supports. Heat
welding of walk pads shall only be done by manufacturer
certified installers.

Budiong BASIC HVAC MATERIALS AND METHODS
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a) Sika-Sarnafil and Carlisle: Walk tread shall be no more
than one inch larger than the plan area of the pipe
support blocks and adhered to the roof membrane with
Sika 1A or Carlisle Universal Single-Ply sealant, as
applicable.

b) Johns Manville: Walk tread shall be installed under the
pipe support blocks and adhered to the blocks, if
possible, and left loose laid on top of the PVC roof
system. Walk-pad shall have a minimum of 4 inches of
material past perimeter on all 4 sides of block.

Built-up roofing: Provide APP granulated modified torch-down
at each pipe support block. Torch-down shall extend 2 to 4
inches beyond the edges of the block and adhered by torch
application over existing cap sheet membrane. This work shall
be performed by a certified roofer.

Piping Mounted to Underside of Roof and Decks and from Structure:

1.

Insulated steam and space heating hot water supply and return
piping shall be supported with Tolco Figure 4, B-Line Figure
B3140, Anvil Figure 212, or equal, steel hangers with welded
eye rods to permit hinge movement at point of attachment of
hangers. Hinge movement at point of support shall be provided
by welded eye linked rods Tolco Figure 101L, B-Line Figure
B3211X, Anvil Figure 278X, or equal.

Chilled water supply and return piping, condenser water piping,
insulated refrigerant piping may be supported with Tolco Figure
1, B-Line Figure B3100, Anvil Figure 260, or equal, hangers
with rods, turnbuckles and inserts suitable for above hangers.

Maximum hanger and support spacing shall conform to CPC schedule
for horizontal piping installed above grade.

A hanger or support shall be installed close to the point of change in direction
of a pipe run, in either a horizontal or vertical plane.

When practicable, supports and hangers for cast iron soil pipe shall be
installed as close as possible to joints and when hangers or supports are not
located within one foot of a branch line fitting, an additional hanger or support
shall be installed at fitting.

In systems where grooved piping is used, couplings shall be provided with
angle pattern bolt pads to comply with support and hanging requirements of
ANSI/ASME B31.1, ANSI/ASME B31.9, and NFPA Pamphlet 13.

BASIC HVAC MATERIALS AND METHODS
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Flashings:

1.
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Each pipe, duct, or gas-fired equipment vent passing through roof shall be
installed with waterproof flashing.

Flashing or flanges on pipes, vents, and ducts passing through a tile or slate
roof shall be constructed of sheet lead. Flashing for pipes and heater vents
passing through a roof shall be 4 pound soft sheet lead. Flashing and flanges
for ducts and heater vents passing through exterior walls shall be 22 gage
sheet metal. Flanges and flashing shall be installed waterproof at point of
connection with pipe or duct. No soldered joints on roof flashings will be
allowed.

Lead flashing and flanges shall be constructed of 4 pound sheet lead with
burned joints. Flange of lead flashing or lead flange on a duct shall extend out
onto roof a minimum of 12 inches from pipe or duct. Lead flashing shall
extend up the pipe or duct not less than 7 inches.

Sheet metal flashing shall be constructed of 24 gage galvanized sheet steel.
Flanges on these flashings shall extend out onto roof a minimum of 10 inches
from pipe or duct. Flanges on ducts through exterior walls shall extend out
from duct a minimum of 2 %z inches. Flanges on gas-fired equipment single-
wall vents shall be of ventilated type. Type B gas vents through a roof shall
be furnished with non-ventilated flashing as per NFPA Pamphlet 211.

Cast iron, steel, brass, and copper pipe, which terminate less than 18 inches
above roof, shall be furnished with a combination counter-flashing and vandal-
proof hood for protection against water, birds and foreign matter. Cast iron,
steel, brass and copper pipe, which does not terminate within 18 inches of
roof, shall be furnished with a counter-flashing sleeve. Pipe, which terminates
more than 18 inches above roof, shall be furnished with protection against
entrance of water, birds, and foreign matter.

Counter-flashing and combination counter-flashing sleeves and vandal-proof
hoods shall be cast iron, vandal-proof, threaded, sealed or approved gas-
heated sleeve type. Counter-flashing sleeves on each of these items shall
extend down over flashing a minimum of 3/4 inch.

Flashing and flanges on ducts shall be installed waterproof at point of
connection to the duct by riveting and soldering. Storm collars shall be
securely screwed and installed waterproof around appliance vent pipe
immediately above flashing.

Vent piping above roof shall be furnished with a combination counter-flashing
sleeve and vandal-proof hood.

BASIC HVAC MATERIALS AND METHODS
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T. Equipment Installation: Install roof or floor mounted equipment on level platforms,
housekeeping pads or curbs and provide sound, vibration and seismic control
measures per Section 23 05 48, unless indicated otherwise whether indicated on

drawings or not.

END OF SECTION

Budiong BASIC HVAC MATERIALS AND METHODS
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SECTION 23 05 48 - HVAC SOUND, VIBRATION AND SEISMIC CONTROL

PART 1 — GENERAL

1.01  SUMMARY

A. Section Includes: Reduction or elimination of excessive noise or vibration within
building due to operation of equipment, machinery, piping, and ductwork as specified.

1.

Vibration isolators.

2. Seismic restraint devices.
3. Duct silencers.
4. Acoustic housings.
5. Lining and enclosing ductwork.
6. Acoustic louvers.
7. Sound attenuation boots at supply, return, exhaust and transfer air inlets,
outlets and openings.
8. Flexible ducts, conduits and piping.
B. Related Requirements:
1. Division 01: General Requirements.
2. Section 01 45 25: Testing, Adjusting, and Balancing for HVAC.
3. Section 23 05 00: Common Work Results for HVAC.
4. Section 23 05 13: Basic HVAC Materials and Methods.
5. Section 23 30 00: Air Distribution.
7. Section 23 38 13: Kitchen Ventilation System.
8. Section 23 80 00: Heating, Ventilating and Air Conditioning Equipment.

1.02 GENERAL REQUIREMENTS

A. Provide vibration isolators to eliminate or reduce the transmission of vibration noise to
any part of building and mitigate vibration frequency and load imposed by equipment.
Vibration isolators, base frames, inertia bases and seismic restraints shall be of
sufficient size, flexibility and load distribution configuration to assure that deflection,

Budlong
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stability and seismic restraint requirements are met without permitting excessive
movement when starting. For typical units, no fewer than four isolators shall be
provided. Isolators shall be provided to deflect uniformly under operating gravity and
equipment thrust loadings to within plus or minus 10 percent of specified deflection
values.

B. Static deflections specified are based on the anticipated equipment characteristics. In
the event the equipment proposed by the Contractor has characteristics other than
those indicated, particularly the rated rpm, the static deflection shall be re-evaluated
and the proper mountings and other devices shall be provided.

C. Where fabricated vibration isolator units are indicated, furnish manufacturer's standard
catalog products with printed loading ratings or certified submittals

D. Seismic Requirements:

1. Refer to Seismic Restraint Manual: Guidelines for Mechanical Systems,
published by SMACNA and approved by DSA, for minimum seismic restraints
required on mechanical components design and construction details.

2. Provide seismic restraints for mechanical equipment or components specified.
Where equipment is specified with proprietary names, design for seismic
restraints is for first proprietary name listed.

3. Provide restraints, bracing and anchorage as required for the mechanical
equipment, electrical equipment and components specified in the Contract
Documents. Restraints, bracing and anchorage shall be installed to resist the
total design earthquake or wind loads in any direction in accordance with CBC
and SMACNA guidelines.

4, Provide restraints, bracing, and anchorage for the mechanical equipment and
components.

5. For rigidly mounted liquid filled steel pipe, comply with the following:

a. Provisions of NFPA Pamphlet 13, section for sway bracing.

b. Provisions of NFPA Pamphlet 13, section for earthquake protection.

C. Hanger spacing as specified in Section 23 05 13 under Hanger Spacing
Schedule.

d. SMACNA Seismic Restraint Manual: Guidelines for Mechanical
Systems and approval by DSA.

6. For flexibly mounted liquid filled steel pipe, comply with the following:

a. Provisions of the California Building Code for flexibly mounted
equipment.
Budiong HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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b. Provisions of VISCMA (Vibration Isolation and Seismic Control
Manufacturer’'s Association) Seismic Control Device Installation, Best
Practices Manuals.

C. Installer may provide a DSA or OSHPD approved system such as the
SMACNA Seismic Restraint Manual with Addendum No. 1, the Mason
Industries Seismic Restraint Guidelines or other proprietary pre-
approved system.

For ductwork and other mechanical equipment restraints, comply with SMACNA
Seismic Restraint Manual: Guidelines for Seismic Mechanical Systems and
obtain approval by DSA.

Provide in accordance with Division 01.

Catalog cuts and data sheets on specific vibration isolators, seismic restraints,
and anchors demonstrating compliance with the Specifications.

Shop Drawings for each piece of equipment including dimensions, structural
member size, support point, vibration, and seismic restraints.

Written approval of frame design to be furnished by the equipment
manufacturer.

Drawings indicating methods for suspension, support, seismic restraints,
guides, etc., for piping, ductwork, etcetera.

Drawings indicating methods for isolation of pipes, ducts etcetera, piercing
slabs, beams, etcetera.

Vibration Test Reports: At completion of installation, submit the following documents.
Submission of these documents must be complete before final acceptance of
vibration isolation systems is given. Assistance from the vibration isolation equipment
Manufacturer may be required.

Complete tabulation showing for each vibration isolator:

a. Actual static deflection measured at the project.

b. Specified minimum static deflection.

Report certifying:

a. Each piece of operative rotating mechanical equipment does not

exceed the specified vibration displacement level.

HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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b. Each piece of isolated equipment or equipment component (ducts,
pipes, conduit, etcetera) is not short-circuited by any means.

C. Requirements of Part 2 are satisfied for equipment.
1.04 QUALITY ASSURANCE

A. Standards and Codes: Comply with applicable codes and standards having jurisdiction
including, but not limited to:

1. NFPA, Pamphlet 13.
2. ASHRAE Handbook: HVAC Systems and Equipment.
3. SMACNA Seismic Restraint Manual: Guidelines for Mechanical Systems.

4. California Building Code.

5. VISCMA
a. Installing Seismic Restraints for Mechanical Equipment.
b. Installing Seismic Restraints for Duct and Pipe.
B. Qualifications of Manufacturer and Installers: Comply with provisions as set forth in

Section 23 0500: Common Work Results for HVAC.

PART 2 — PRODUCTS
2.01 GENERAL

A. Furnish and install vibration dampers, sound isolation pads, flexible connections and
similar equipment required to prevent sound of water flowing in pipes, vibration of
motors, and motor operated equipment from being transmitted to building structure;
and, in case of fans, from being transmitted along ducts. Piping shall be isolated from
vibrating equipment by furnishing required flexible connectors.

B. Pumps and similar motor operated equipment shall be installed on anti-vibration units.

C. Fans, except curb-mounted roof-type exhaust fans and wall mounted propeller fans,
shall be installed with anti-vibration units, whether indicated on Drawings or not. Fans
built into air handling units may be furnished with independent anti-vibration mountings
or whole unit may be installed on an external vibration isolation system.

D. Other equipment shall be installed on anti-vibration bases, pads, or hangers, unless
specifically noted otherwise on Drawings. Package units, furnished with built in anti-
vibration bases, do not require unit bases unless otherwise specified.

Budlong HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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1. Unless specified otherwise, anti-vibration bases shall be Mason Industries,
M.W. Sausse & Co., the VMC Group, or equal, of the Model Number specified
or indicated on the drawings. Furnished base including sub-base, shall be
manufactured by same company with fan and integral motor base. Seismic
restraints may be incorporated into bases or furnished separately.

2. Inertia anti-vibration bases shall conform to requirements indicated.

3. Unless noted otherwise, furnished anti-vibration bases, including supporting
units for inertia bases, shall be of the spring type.

4, Selection of bases or supporting units shall be in accordance with
manufacturer's recommendations based on following installed minimum
effective isolation efficiencies (where not provided with each piece of

equipment):
a. Centrifugal fans, packaged fan and coil units 80 percent
and cooling towers, less than 800 RPM
b. Centrifugal fans over 800 RPM 90 percent
Centrifugal pumps 95 percent
Reciprocating compressors 95 percent
E. Flexible duct connections shall be provided at inlet and outlets of each fan or HVAC

unit, except curb-mounted roof exhaust fans whether indicated on the drawings or not.

F. Flexible pipe or conduit connections shall be provided at piping and conduit
connections to HVAC units, pumps, compressors and other moving (reciprocating or
rotating) mechanical or electrical equipment provided under this Section whether
indicated on the drawings or not.

G. Flexible connections for Freon piping shall be seamless flexible metal hoses of type
and length recommended by manufacturer and suitable for system operating pressure.

H. Flexible connections for all other piping shall be flexible metal hose or spool type with
flanged ends, unless otherwise specified. Metal hose shall be covered with protective
braiding in areas where physical abrasion may occur, or for personnel safety.

l. Spool types shall be similar to American Rubber Co., Mercer Rubber Co., PROCO
Products, Inc., or equal, and hose types shall be similar to DME, Inc., U.S. Flex,
Pennflex, Anaconda Flexpipe, Keflex, or equal with any required modifications to meet
specified requirements. Flanges shall be furnished with steel retaining rings. Units
installed on discharge side of pumps shall be furnished for a suitable working pressure
of not less than 100 psig, and those on suction side for working pressures of 50 psig or
30 inches Hg vacuum.

J. Units installed in cold water lines (less than 125 degrees F) shall furnish a minimum
temperature rating of 180 degrees F and those installed in hot water lines (above 125
degrees F) shall be constructed of special heat resistant materials and be furnished for
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a minimum temperature rating of 220 degrees F, continuous operation. Units shall be
able to withstand a maximum lateral deflection of 3/8 inch. Temperature and pressure
ratings shall be molded into body of each spool unit so they are easily identified. Spool
types shall be for straight in flow only.

Spool type units shall be furnished with control units comprised of a minimum of two tie-
rods and anchor plates or internal guide sleeves to prevent excessive elongation or
misalignment. Rubber washers shall be provided under bolt heads and rubber
grommets in bolt holes to prevent any metal to metal contact between bolts and
flanges.

Where hose type units are furnished, restraining anchors or braces shall be provided if
excessive or undesirable pipe movement occurs when system is operated.

2.02 GENERAL PROPERTIES OF VIBRATION ISOLATORS.

A

Budlong
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Shall be provided with markings so that, after adjustment, when carrying their load,
deflection under load can be verified; thus determining that load is within proper range
of device and that correct degree of vibration isolation is being provided according to
the design.

Isolators to operate in direct proportion to their load versus deflection curve. Load
versus deflection curves shall be furnished by manufacturer and must be linear over a
deflection range of 50 percent above design deflection.

Wave motion through isolator shall be reduced to following extent: Isolation above
resonant frequency shall follow theoretical prediction based upon an un-dampened
single degree of freedom system with a minimum isolation of 50 decibels above 150
cycles per second.

Vibration isolator spring diameters shall be no less than their deflected height. Furnish
spring with a 50 percent overload safety factor.

Unless otherwise indicated, equipment installed on vibration bases shall provide a
minimum operating clearance of one inch between structural steel base and floor or
support base. Provide flexible connectors in piping and flexible conduit in power wiring
to minimize transmission of vibration.

Isolators and springs exposed to weather shall be hot-dipped galvanized or powder
coated after fabrication and before installation. Hot-dipped zinc coating shall be not less
than two ounces per square foot by weight complying with ASTM A123. In addition,
provide limit stops to resist wind velocity.

Where indicated, provide structural steel bases with height saving brackets, and
minimum of three points of support. Isolators shall be furnished with a method for
leveling.

Design isolators and seismic restraints for positive anchorage against uplift and
overturning.

HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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Provide and install, under this Section of the Specifications, structural steel required to
properly support equipment and steel required to support horizontal thrust arrestors.

2.03 ISOLATOR TYPES

A

Type A: Steel Spring Isolators: Un-housed steel spring isolators, laterally stable and
unrestrained. Design springs so that ratio of horizontal to vertical spring (stiffness)
constant is between 0.9 and 1.3. Natural frequency of isolator must be 1/3 to 1/4 of
driving frequency that is to be controlled. Isolators to provide a minimum additional
travel to solid equal to 50 percent of rated deflection. Isolators shall be furnished with
built-in leveling bolts complete with sound isolation pads type B. Static deflection as
specified.

Type B: Sound Isolation Pad: Provide under each spring isolator a sound isolation
pad, utilizing high quality durable neoprene pad material, loaded to 40 psi. Build sound
pad up to 2 layers of 1/4 inch thick neoprene material; separate layers with a 16 gage
galvanized sheet metal plate. Top layer shall provide a hardness of 40 durometers and
the bottom layer shall be 40 durometers. Cold bond sound pads together and to isolator
baseplate.

Type C: Neoprene-in-Shear Isolators: Isolator shall be neoprene-in-shear type as
recommended by manufacturer. Isolator shall provide a static deflection under rated
load at 1/4 inch.

2.04 EQUIPMENT FRAMES

A
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Provide mounting frames and brackets to carry load of equipment without causing
mechanical distortion or stress to the equipment.

Type A Frame: Wide flange members, rigidized structural steel frame with brackets.
Maximum allowable deflection at any point on load frame relative to unloaded frame
shall be 0.005 inch. Members to be constructed of wide flange beams, with a depth of
not less than 1/10 of length of span between isolators. Frame shall be M.W. Sausse &
Co. type RMSB-W, as basis of design, or Mason Industries, Caldyn, or equal.

Type B Frame: Channel members, rigidized structural steel frame with brackets.
Frame to be constructed of channel steel with section depth equal to 1/10th length of
longest structural member. Frame shall be M.W. Sausse & Co. type RMSB-C, as basis
of design, or Mason Industries, Caldyn, or equal.

Type C Frame: Steel gusset or bracket welded or bolted directly to machine frame in
order to accommodate isolator. Frame shall be M.W. Sausse & Co. type RMSG, as
basis of design, or Mason Industries, Caldyn, or equal.

Type D Frame: Fabricated of rectangular channel steel forms for floating foundations to
be filled with concrete on the Project site. Channel depth to be a minimum of 1/12th of
longest dimension, but in no case less than 6 inches. Form shall include 1/2 inch
reinforcing bars installed each way in a layer 1 2 inches above bottom and drilled steel
members with sleeves mounted below holes to receive equipment anchor bolts. Weight

HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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of concrete and frame shall be two times or more than the weight of the unit it supports.
Frame shall be M.\W. Sausse & Co. type RMSBI, as basis of design, or Mason
Industries, Caldyn, or equal.

2.05 MATERIALS AND CONSTRUCTION

A. Duct Silencers: Provide factory fabricated duct silencers of tubular or rectangular type,
for low or medium velocity service, with arrangements, sizes, and capacities as
indicated on the Drawings.

1. Construction:

a. Fabricate silencers of galvanized steel with casing seams sealed or
welded to be airtight at a pressure differential of 8 inches water gage
between inside and outside of unit, and stiffen or brace as necessary to
prevent structural failure or deformation at same condition, or audible
vibration during normal operation. Outer casings of rectangular silencer
modules shall be made of 22 gage galvanized steel in accordance with
ASHRAE Guide of recommended construction for high-pressure
rectangular ductwork. Seams shall be lock formed and mastic filled.
Outer casings of tubular silencers shall be made of galvanized steel in
18 to 22 gage. Internal acoustic elements of rectangular silencers shall
incorporate integral die formed entry and exit to minimize pressure
drop and self-noise. Interior partitions for rectangular silencers shall
be fabricated of not less than 26 gage galvanized perforated steel.
Interior construction of tubular silencers shall be compatible with the
outside casings.

b. Filler material shall comply with the following:
1) Fire Safety Standards: NFPA 90A and NFPA 90B.
2) Temperature: ASTM C411.
3) Air velocity: ASTM C1071, UL 181.

4) Fire Hazard Classification: ASTM E84, UL 723-Class 1, NFPA
255.

5) Corrosion Resistance: ASTM C739, C665.
6) Fungi Resistance: ASTM G21.

7) Water Vapor Sorption: ASTM C1104, less than 1 percent by
weight.

8) Formaldehyde, Phenolic Resins or other Volatile Organic
Compounds: 0 percent.

Budlong HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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C. Airtight construction shall be provided by furnishing a duct sealing
compound installed on the Project site. Silencers shall not fail
structurally when subjected to a differential air pressure of 8 inches w.g.
inside to outside of casing.

Acoustic Performance: Silencer ratings shall be determined in a duct-to-
reverberant room test facility, which provides for airflow in both directions
through the test silencer in accordance with ASTM Standard E477. The test
facility shall be accredited by the National Voluntary Laboratory Accredited
Program for the ASTM E477 test standard. Data from a non-accredited
laboratory is not permitted. The test set-up and procedure shall eliminate
effects due to end reflection, directivity, flanking transmission, standing waves,
and test chamber sound absorption. Acoustic ratings shall include dynamic
insertion loss (DIL) and self-noise (SN) power levels both for forward flow (air
and noise in same direction) and reverse flow (air and noise in opposite
directions). Data shall be for test silencers no smaller than the following
cross-sections:

Rectangular, inches - 24 by 24, 24 by 30, or 24 by 36
Tubular, inches - 12, 24, 36, and 48

a. Noise reduction values (dynamic insertion loss) in decibels reference
10-12 watts, shall not be less than (of the model, size and length)
indicated on Drawings.

b. Self generated noise in decibels reference 10 to 12 watts, shall not be
more than of the model, size and length indicated on Drawings.

Aerodynamic performance: Airflow measurements shall be performed in
accordance with ASTM specification E477 and applicable portions of ASME,
Air Movement and Control Association (AMCA), and Air Diffusion Council
(ADC) airflow test codes. Tests shall be reported on the identical units for
which acoustic data is presented. Air pressure drops shall not exceed those (of
the model, size and length) indicated on Drawings.

Certification: With submittals, provide certified test data on dynamic insertion
loss, self-noise power levels, and aerodynamic performance for reverse and
forward flow test conditions. Test data shall be for a standard product.
Rating tests shall be conducted in the same facility, shall utilize the same
silencer, and shall be open to inspection if required by the Architect.

Rectangular silencers shall be Industrial Acoustics Company of the model
number indicated on the drawing, as basis of design, or Vibro-Acoustics,
Dynasonics, SEMCO Silentair, TranSonics, Inc., or equal.

B. Duct Liner: As indicated in Section 23 07 00: HVAC Insulation.

C. Flexible Ducts: As indicated in Section 23 07 00: HVAC Insulation.

Budlong
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PART 3 — EXECUTION

3.01

Budlong
3361-008-000

INSTALLATION

A

Provide isolators, flexible pipe connectors, flexible electrical conduit and flexible duct
connectors at all moving mechanical system components to prevent transmission of
vibration noise to any part of building whether indicated on the drawings or not.

Install isolators to suit imposed load and the vibration frequency to be absorbed.
Isolator units shall furnish adequate strength and flexibility to exhibit proper resiliency
under machine load and impact without permitting excessive movement when starting.

Where commercial vibration isolator and seismic restraint units are specified, furnish
manufacturer's standard catalog products with printed loading ratings, or provide
substantiating calculations.

Install vibration isolators and seismic restraints in accordance with manufacturer's
printed installation instructions.

Where equipment is belt driven and motor is not installed on equipment, install motor
and driven equipment on unitized support, and install entire support isolators. Unitized
support to be provided with adjustable slide rails sized for motor weight and frequency.
Support shall be Mason Industries type WF, M.W. Sausse & Co., type RMSF, Caldyn,
or equal.

Do not install any equipment, piping, conduit, ductwork, etc., that makes rigid contact
with building or its structural members, unless reviewed by the Architect.

1. Coordinate Work with other trades to avoid rigid contact with building.

2. Correct, before installation, any conflict with other Work that would result in solid
contact to equipment or piping due to inadequate space.

3. Obtain inspection from the Project Inspector for concealed Work before
enclosure.

4. Notify manufacturer before installation of vibration isolation devices so that
manufacturer may instruct and demonstrate technique for proper installation.

The furnishing or installation of vibration isolators must not cause any change of
position or alignment of equipment, ductwork, or piping, resulting in stresses in piping
or ductwork, connections, or misalignment of shafts or bearings. Equipment, piping,
and ductwork shall be maintained in a rigid position during installation. Load shall not
be transferred to isolator until installation is complete and under full operational load.

Air Compressors, Water Chillers, Pumps, Boilers with Integral Combustion Fans and
Miscellaneous Equipment, mounted on roof or raised floors: Install each unit with its
motor on a vibration isolated base utilizing type B frames, except where a type D frame
is indicated on Drawings. Install steel support frame furnished by equipment

HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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manufacturer, utilizing equipment anchor bolt templates and isolator height saving
brackets. Provide springs as specified for type “A” isolator; static deflection shall be a
minimum of 2 inches.

l. Fans (2000 rpm or higher) Air Compressors and Miscellaneous Equipment, mounted
on grade: As specified for grade mounted boilers except furnish type C isolators.

PROVIDE HOUSEKEEPING PAD DETAILS ON DRAWINGS.

J. Boilers mounted on grade: Install each unit on concrete housekeeping pad with sound
isolation pad designed for applicable equipment loading. Unit shall be fastened to
housekeeping pad to prevent any movement.

K. Air Handling, Air Conditioning Units, Floor Mounted Fans, and Cabinet-Installed Fans:
Install entire casing including filters, mixing box, fan section, coil sections, etc., on a
continuous, integral, structural steel base, as indicated. Furnish type A, B, or C frames,
reinforced as necessary to prevent distortion of frame. Furnish isolator type A; static
deflection shall be a minimum of | %z inches.

L. Suspended Fans and Air Conditioning Unit Fan Coils and Unit Ventilators: Suspend
each integral unit from overhead structure on steel spring and elastomer hanger
isolators. Support deflection under rated load of 3/8 inch. Provide spring static
deflection as follows:

Fan RPM Min. Deflection
200 -400 3 inches
400 - 700 2 inches
Above 700 1 inches
M. Pipe Isolation: Where indicated and as required, furnish and support each pipe from an

isolator. Isolator for the first five support locations away from vibrating equipment shall
have the same deflection as the equipment isolators. After that, isolators shall be a
neoprene-in-shear type of size as recommended by manufacturer; except where
indicated on Drawings, pipe hanger rod shall be furnished with a steel spring isolator
and elastomeric element, with lower rod capable of 30 degrees total misalignment
without contact on spring housing.

N. Seismic Restraints: Floor or pad mounted equipment that do not require vibration
isolators, shall be bolted to floor or other support. Floor mounted equipment with
vibration isolators shall be provided with lateral and vertical restraining devices on all
sides of base to restrict displacement of equipment. On all sides of suspended
equipment, provide bracing for rigid supports and provide aircraft cable restraints for
resiliently supported equipment.

0. Ductwork, duct acoustical lining, manual volume dampers and flexible ducts: Do not
reduce length of duct runs, duct acoustical lining, manual volume dampers and flexible
ducts for economy.

Budlong HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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P. Installation of flexible ducts at air inlets and outlets: Do not attach flexible ducts directly
to air inlets and outlets unless a straight, smooth and uniform air flow can be achieved
with sufficient space to make an elbow with a radius of at least three times the diameter
of the duct. If sufficient space is not available to make such an elbow, provide a rigid
elbow or a lined plenum.

Q. Placement of Air Devices: Do not relocate air devices without the Architect’s approval.

3.02 EXAMINATION

A. Arrange for the services of a certified representative of isolation manufacturer to visit
the Project site for inspecting installation of devices. In the event the isolators do not
meet specified requirements perform necessary revisions. Submit a written report to the
Architect, signed by above representative, indicating all devices are properly installed
and are operating as specified or required by isolation manufacturer.

END OF SECTION

Budlong HVAC SOUND, VIBRATION AND SEISMIC CONTROL
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SECTION 23 05 53 - HVAC IDENTIFICATION

PART 1 — GENERAL

1.01  SUMMARY

A Section Includes: Marking and identification required on mechanical piping systems,
ducts, controls, valves, apparatus, etcetera.

B. Related Requirements:

1.

2.

3.

4.

5.

1.02 SUBMITTALS

Division 01: General Requirements.

Section 23 05 13: Basic HVAC Materials and Methods.
Section 23 09 00: HVAC Instrumentation and Controls.
Section 23 30 00: Air Distribution.

Section 23 80 00: Heating, Ventilating and Air Conditioning Equipment.

A. Submit in accordance with Division 01 and Section 23 05 00: Common Work Results
for HVAC.

B. Submit product data and installation instructions for each item specified.

C. Submit Samples of materials.

1.03 QUALITY ASSURANCE

A. Comply with provisions of:

1.

2.

Section 23 05 00: Common Work Results for HVAC.

ANSI/ASME A13.1: Scheme for the Identification of Piping Systems.
APWA: Uniform Color Code.

Or

IAPMO: Uniform Plumbing Code (UPC).

PART 2 - PRODUCTS

2.01  MATERIALS

Budlong
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A General: Piping systems, controls, valves, apparatus, etc., except those that are
installed in inaccessible locations in partitions, walls, and floors, shall be permanently
identified.

2.02 VALVES

A. Furnish prepared chart or diagram for each piping system, indicating by identifying
letter or model number of each valve in the system, its location, and function.

B. Install charts in aluminum frame with clear glass front and secure on wall where
designated by the Project Inspector.

C. Bind copies of each chart in operating instructions manual.

D. Provide each valve with a brass, aluminum, or plastic disc, not less than 1-1/4 inches
diameter bearing engraved numbers corresponding to those indicated on chart. Fasten
discs to valve with No. 14 brass wire.

E. Provide an additional tag for safety valves and other valves that could be hazardous to

safety and health of occupants. Distinguish these tags from regular valve tags by color
(such as yellow with black letters, and marked "Danger"); submit Sample tag to the
Architect for review.

2.03 INSTRUMENTS AND CONTROLS

A

Identify panel-mounted instruments and controls with engraved bakelite nameplates
permanently affixed to panel boards.

Identify alarm indicating devices and alarm reset devices by nameplates.
Identify damper motors and automatic valves, flow switches, pressure switches, etc.,

with embossed aluminum or plastic tape affixed to controller, indicating service and
setting.

2.04 EQUIPMENT

A

Identify each major piece of equipment with engraved bakelite nameplates permanently
affixed to the equipment, indicating the room numbers it services, Equipment
identification designation shall be the same to its designation indicated on the “As-Built
Drawings”. Room numbers in the nameplates shall correspond to the final room
numbers.

2.05 ABOVE GRADE PIPE IDENTIFICATION

A. Identify pipes by means of colored labels with directional flow arrows and identification
of the pipe content, in conformance to ANSI/ASME A13.1 or the UPC.
B. Materials: Precoiled acrylic plastic with clear polyester coating, all-temperature, self-
adhering, as manufactured by Brady, Brimar Industries, Seton, Stranco, Inc., or equal.
Budlong HVAC IDENTIFICATION
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C. Size:
Outside Diameter of Length of Color Size of Letter
Pipe or Insulation Field
% to 1 Ya-inch 8-inch Y2-inch
1 % to 2-inch 8-inch Ya-inch
2 Y5 to 6-inch 12-inch 1 Ya-inch”
8 to 10-inch 24-inch 2 Yz-inch”
over 10-inch 32-inch 3 Ve-inch

D. Colors: As indicated in schedule.

E. Locations:

1. On accessible piping, whether insulated or not (including mechanical rooms,
attic and ceiling spaces); except that labels shall be omitted from piping where
contained material is obvious due to its connection to fixtures (such as faucets,
water closets, etc.).

2. Near each valve and branch connection in such accessible piping.

3. At each pipe passage through wall or floor.

4. At not more than 20 feet spacing on straight pipe run between bands required in
2 and 3 above.

5. At each change in direction.

F. Application: Install on clean surfaces free of dust, grease, oil, or any material that will
prevent proper adhesion. Replace non-adhering or curling labels with new labels, as
required by the Project Inspector.

G. Schedule:

Content of Pipe Legend Background | Lettering
Color Color
Refrigeration supply Refrigeration Yellow Black
supply
Refrigeration return Refrigeration Yellow Black
return
Air conditioning A/IC Green White
condensation drain condensate
drain
Budlong HVAC IDENTIFICATION
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2.06 UNDERGROUND PIPE
A. Detectable Marking Tape:

1. Provide and install detectable marking tape along buried piping. Tape shall be
specifically manufactured for marking and locating underground utilities with
electronic equipment. Tape shall be acid and alkali resistant, and manufactured
with integral wires or foil backing, encased with protective cladding. Tape shall
be a minimum of two inches in width.

2. Manufacturer: Reef Industries, Inc., Advantage Brands, Inc., Northtown
Company, Mutual Industries, Inc., or equal.

3. Detectable marking tape shall be color-coded per APWA Color Code:
a. Yellow: Steam.

b. Blue: Water.

C. Red: Electric power lines, cables, conduit and lighting cables. By
Division 26.
d. Orange: Communication, alarm or signal cables. By Divisions 26 and
27.
B. Tracer Wire:
1. Solid copper wire type THWN, 12 AWG gage, with heat and moisture resistant
insulation.

2.07 IDENTIFICATION OF AIR CONDITIONING EQUIPMENT
A. Provide identification markers to locate air conditioning equipment above T-bar ceilings.
Install 3/4 inch to one inch diameter colored self-adhesive dots to T-bar ceiling grid
indicating point of access. The following identification markers shall be recorded on the
project record documents:
1. Fire Damper and Combination Fire/Smoke Fire Damper: Red.

2. Manual Volume Dampers, Relief Dampers, Motorized Volume Dampers: Blue.

a. Supply air: Full dot.

b. Return air: Half dot.
3. Fan coil unit: Green.
4. Filter Location if separate from fan coil: Yellow.

Budlong HVAC IDENTIFICATION
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PART 3 — EXECUTION

3.01 INSTALLATION

A

Correct detrimental conditions prior to commencing the Work of this Section. Install
markers and identification tags as specified with materials and installation procedures
recommended by manufacturer.

Place tracer wire on top of non-metal utility lines allowing some slack. Do not wrap
tracer wire around pipe. Fasten tracer wire in place at approximately 10 feet on centers
with non-metal ties.

Install underground detectable pipe marking tape continuously buried 8 to 10 inches
above the buried utility pipe. Wrap tape on pipe risers up to a height of 12 inches
above grade.

3.02 CLEANUP

A

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

END OF SECTION
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SECTION 23 07 00 - HVAC INSULATION

PART 1 — GENERAL

1.01  SUMMARY

A

Section Includes:

1.

2.

3.

Condensate drain piping from air conditioning equipment.
Refrigerant piping.

Supply and return air ducts for heating and cooling systems air ducts.

Related Requirements:

1.

2.

5.

6.

Division 01: General Requirements.

Section 23 05 00: Common Work Results for HVAC.
Section 23 05 13: Basic HVAC Materials and Methods.
Section 23 05 53: Mechanical Identification.

Section 23 30 00: Air Distribution.

Section 23 80 00: Heating, Ventilating and Air Conditioning Equipment.

1.02 REFERENCES

A

Budlong
3361-008-000

American Society for Testing and Materials International (ASTM):

1.

ASTM C167 - Standard Test Methods for Thickness and Density of Blanket
or Batt Thermal Insulations.

ASTM C209 - Standard Test Methods for Cellulosic Fiber Insulating Board.

ASTM C302 - Standard Test Method for Density and Dimensions of
Preformed Pipe-Covering-Type Thermal Insulation.

ASTM C411 - Standard Test Method for Hot-Surface Performance of High-
Temperature Thermal Insulation.

ASTM C518 - Standard Test Method for Steady-State Thermal
Transmission Properties by Means of the Heat Flow Meter Apparatus.

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

HVAC INSULATION
23 07 00-1
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10.

11.

12.

13.
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ASTM C534 - Standard Specification for Preformed Flexible Elastomeric
Cellular Thermal Insulation in Sheet and Tubular Form.

ASTM C547 - Standard Specification for Mineral Fiber Pipe Insulation.

ASTM D5116 - Standard Guide for Small-Scale Environmental Chamber
Determinations of Organic Emissions from Indoor Materials/Products.

ASTM EB84 - Standard Test Method for Surface Burning Characteristics of
Building Materials.

ASTM E96 - Standard Test Methods for Water Vapor Transmission of
Materials.

ASTM G21 - Standard Practice for Determining Resistance of Synthetic
Polymeric Materials to Fungi.

ASTM G22 - Standard Practice for Determining Resistance of Plastics to
Bacteria.

Underwriters Laboratories Inc.:

1.

2.

UL 181 - Standard for Factory-Made Air Ducts and Air Connectors.

UL 723 - Standard for Test for Surface Burning Characteristics of Building
Materials.

National Fire Protection Association:

1.

NFPA 90A - Standard for the Installation of Air-Conditioning and Ventilating
Systems .

NFPA 90B - Standard for the Installation of Warm Air Heating and Air-
Conditioning Systems.

NFPA 255 - Standard Method of Test of Surface Burning Characteristics of
Building Materials.

Submit in accordance with Division 01 and Section 23 05 00: Common Work
Results for HVAC.

1.

Complete material list of items to be furnished and installed under this
Section.

Manufacturer's specifications and other data required demonstrating
compliance with the specified requirements.

HVAC INSULATION
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3. Shop Drawings, catalog cuts and manufacturer's data indicating insulation,
jacketing, adhesives, and coating. Insulating materials shall be certified by
manufacturer to comply with the California quality standards for insulating

materials.
4. Display sample cutaway sections.
5. Manufacturer's recommended method of installation procedures, which will

become part of this Section.
1.04 QUALITY ASSURANCE

A. Qualifications of Manufacturer and Installer, Materials, Fabrication, Execution, and
Standard of Quality: Comply with provisions stated under Section 23 05 00:
Common Work Results for HYAC and Section 23 05 13: Basic HVAC Materials
and Methods.

B. Test Ratings:

1. Comply with provisions stated under Section 23 05 00 and 23 05 13 with
emphasis on ASTM E84, NFPA 255, or UL 723. ASTM C167, ASTM
C302, UL label or listing of satisfactory test results from the National
Institute of Standards and Technology, or a satisfactory certified test report
from an acceptable testing laboratory. Approval by the State Fire Marshal
is required.

2. Furnish labels, legibly printed with the name of the manufacturer or listings
indicate that fire hazard ratings do not exceed those specified for materials
proposed for installation. Flame spread index of not more than 25 and
smoke developed rating not exceeding 50.

3. Tests shall be performed on each item individually when insulation, vapor
barrier covering, wrapping materials, or adhesives are installed separately
at the Project site.

4, Test insulation, vapor barrier covering, wrapping materials and adhesives
as an assembly when they are factory composite systems.

C. Regulatory Requirements: Insulation furnished and installed under this Section
shall conform to the requirements of the California Building Code Parts 4,
Mechanical Code, Part 5, Plumbing Code and Part 6, Energy Code.

D. All chemically based products such as sealers, primers, fillers, adhesives, etc. shall
meet the California air quality regulations.

1.05 PRODUCT HANDLING

A. Protection, Replacement, Delivery and Storage: Comply with provisions stated
under Sections 23 05 00: Common Work Results for HVAC and 23 05 13: Basic
HVAC Materials and Methods.

Budlong HVAC INSULATION
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PART 2 - PRODUCTS

2.01  MATERIALS

A. General:

1.

Piping insulating material shall be fire resistant, non-corrosive, shall not
break, settle, sag, pack or disintegrate under vibration, nor absorb more
than 1 percent moisture by weight.

Piping insulating material shall be furnished with thickness indicated in
Table 1, unless otherwise noted on the drawings, and shall furnish thermal
resistance in the range of R-4.0 to 4.6 in accordance with inch at 75
degrees F. For any other value of R, insulation thickness shall be
calculated accordingly and submitted for review.

Asbestos in any quantity in insulating material is not permitted.

Provide insulation materials, adhesives, coatings, sealants, fitting covers,
and other accessories with a fire hazard rating not to exceed 25 for flame
spread, 25 for fuel contributed and 50 for smoke developed, except for
materials listed as follows:

a. Nylon anchors for installing insulation to ducts or equipment.

b. Treated wood blocks.

Flame-proofing treatments subject to moisture damage are not permitted.

TABLE 1 - MINIMUM PIPING INSULATION THICKNESS (1)

Insulation Thickness Required (in inches)

Space Heating Systems (Steam, Steam Condensate and Hot Water)

Piping System | Temp. Range Run- 1 1.25 |25
Type (degrees F) outs and (to2 |to4
up to 2 | less
(2)
Refrigerant Below 40 1.0 1.0 1.5 1.5
Condensate Drain Ye-inch Minimum | 0.5 05 |05 0.5
insulation
thickness.
Air | Insulate 0.5 05 |05 0.5
Conditioning condensate drain
Equipment: lines within
building, in room,
inside walls and
above ceilings.

Budlong
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NOTES:

(1)
(@)

Budlong
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For piping exposed to ambient temperatures, increase thickness by 0.5 inch.
Run-outs to individual terminal units, not exceeding 12 feet in length.

Lagging Adhesives: Shall be nonflammable and fire-resistant and shall have a
maximum flame spread index of 25 and a maximum smoke developed index of
50 when tested in accordance with ASTM E84. Insulation finished with canvas
shall be provided with laps adhered in accordance to manufacturer’s
recommendation. A finish coat of same material shall be applied to entire outer
surface of lagging cloth at coverage specified by manufacturer.

Canvas Jackets: Furnish 6 ounce in accordance with square foot minimum, 48 by
48 thread count canvas jacketing.

Insulation Jackets:

1. Exterior insulation exposed to weather shall be weatherproofed with
Childers aluminum jacketing as basis of design, or Pabco, RPR, or equal.
Jacketing shall be manufactured from 1100, 3105 or 5010 aluminum alloy
with 3/16-inch corrugations. Smooth or embossed jackets may be
permitted in special situations to match an existing installation. Jacketing
shall be furnished with an integrally bonded moisture barrier over entire
surface in contact with insulation. A minimum thickness of 0.016
aluminum jacketing is to be provided on ducts and piping. A minimum
thickness of 0.020 shall be provided on tanks, equipment, and heat
exchangers.

2. Insulated elbows, of 90 degrees and 45 degrees, with a nominal iron pipe
size of /z-inch to 8-inch shall be provided with Childers aluminum Ell-Jacs
insulation covers as basis of design, or Pabco, RPR, or equal,
manufactured from 1100 aluminum alloy of 0.024-inch thickness.
Insulated elbows with a nominal pipe size of 10 inches to 18 inches shall
be provided with Childers 4-piece aluminum Ell-Jacs as basis of design,
or Pabco, RPR, or equal.

3. Tees, Flanges, and Valve Insulation in Conjunction with Aluminum
Jacketing: Furnish Childers Aluminum Special Fabrications Insulation
Covers as manufactured by Childers Products Company, Pabco, RPR, or
equal.

Adhesives: Adhesives shall be water based, UL Classified, meet the requirements
of NFPA 90A and NFPA 90B, have been tested according to relevant ASTM
requirements, and be acceptable to the State Fire Marshal. Name, type and
method of installation shall be submitted for review.

Valve and Fitting Cover: When installed in conjunction with PVC jacketing, furnish
Zeston 25/50 rated polyvinyl chloride fitting covers as manufactured by Johns
Manville, Knauf Insulation, Speedline, or equal.

HVAC INSULATION
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PIPING SYSTEM INSULATION

General: Insulate chilled water supply and return piping and refrigerant piping.

Materials:

1.

3.

Classes of Insulation:

a.

Class A: Expanded polystyrene pipe insulation, self-extinguishing
type, either molded or extruded; Dow Chemical Co. STYROFOAM,
ITW Insulation Systems XPS PIB, Foam-Control E