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SECTION 20 00 00
MECHANICAL GENERAL REQUIREMENTS
PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:
1. Supplemental requirements in addition to Division 1 — General Requirements applicable
to all Mechanical Divisions 20, 21, 22, 23 and 25.

B. Related Sections:
1. 0191 00 - Commissioning
2. 134800 - Vibration and Seismic Control

C. Index of Mechanical Sections:
1. 20 00 00 - Mechanical General Requirements
2. 2005 29 - Hangers and Supports
3. 20 05 53 - Mechanical Identification
4. 2007 00 - Mechanical Insulation
5. 211100 - Fire Protection
6. 2211 00 - Domestic Water Piping and Specialties
7. 2211 23 - Packaged Lift Station
8. 2214 00 - Sanitary Waste and Vent Piping
9. 2214 23 - Storm Drainage Piping
10. 22 1513 - Compressed Air Systems
11. 2240 00 - Plumbing Fixtures
12. 23 05 93 - Testing, Adjusting and Balancing
13. 23 11 13 - Fuel Oil Piping and Specialties
14. 23 13 23 - Aboveground Storage Tanks
15. 23 21 13 - Hydronic Piping and Specialties
16. 2321 14 - HVAC Pumps
17. 23 21 23 - Motors
18. 23 31 00 - Ducts and Accessories
19. 233400 - Fans
20. 23 35 00 - Industrial Ventilation Systems
21. 23 36 00 - Air Terminal Units
22. 23 36 16 - Laboratory Ventilation Systems
23. 23 37 00 - Air Outlets and Inlets
24. 23 40 01 - Duct Cleaning
25. 2352 13 - Electric Hydronic Boilers and Accessories
26. 2352 23 - Cast Iron Hydronic Boilers and Accessories
27. 2364 00 - Packaged Water Chillers
28. 23 70 00 - Central Air Handling Units
29. 23 72 13 - Dedicated Outside Air Units
30. 23 81 00 - Storage Vault HVYAC Equipment
31. 23 81 16 - Room Air-Conditioning Units
32. 23 82 00 - Terminal Heating and Cooling Units
33. 23 83 00 - Radiant Floor Heating Equipment
34. 2383 01 - Snow Melting Equipment
35. 23 84 00 - Humidification Equipment
36. 2550 00 - Building Automation and Control
37. 255500 - Variable Speed Drives
38. 2509 00 - Sequences of Operation
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SECTION 20 00 00 MECHANICAL GENERAL REQUIREMENTS

1.2

1.3

REFERENCES
A. Codes:

B.

1. Perform work in accordance with the latest legally enacted editions of applicable
international and State Codes with locally accepted amendments to include:

International Building Code (IBC) - 2009.

International Mechanical Code (IMC) - 2009.

International Fire Code (IFC) - 2009.

International Energy Conservation Code (IECC) - 2009.

Uniform Plumbing Code (UPC) - 2009.

NFPA 70, National Electric Code (NEC) - 2011.

Americans with Disabilities Act of 1990 (ADA) as described in “Accessibility

Guidelines for Buildings and Facilities.”

Standards:
1. Provide materials, equipment, and installation methods which comply with the current
standards of the following trade organizations:
a. American Society of Heating Refrigerating and Air Conditioning Engineers -
ASHRAE.
National Fire Protection Association - NFPA.
Sheet Metal and Air Conditioning Contractors National Association, Inc. - SMACNA.
American National Standards Institute - ANSI.
American Society for Testing and Materials - ASTM.
American Society of Mechanical Engineers - ASME.
National Electrical Manufacturers' Association - NEMA.
American Gas Association - AGA.

@ eooTw

ST@moa0oT

DEFINITIONS

A.

“Accessible” means arranged so that an appropriately dressed man 6'-2" tall, weighing 250
pounds, may approach the area in question with the tools and products necessary for the work
intended; and may then position himself to properly perform the task to be accomplished,
without disassembly or damage to the surrounding installation.

“Authority Having Jurisdiction” is the individual official, board, department, or agency
established and authorized by the political subdivision created by law to administer and
enforce the provisions of the Code as adopted or amended.

“As Specified” denotes a product, system, or installation that:

1. Includes salient characteristics identified in the Drawings and Specifications.

2. Meets the requirements of the “Basis of Design”.

3. Is produced by a manufacturer listed as acceptable on the Drawings or in the
Specifications.

“Basis of Design” refers to products around which the design was prepared. Some or all of
the particular characteristics of Basis of Design products may be critical to the fit or
performance of the completed installation. Such characteristics are often subtle. Where
substitutions are made to products that are the Basis of Design, the Contractor is alerted that
nominally acceptable substitutions may produce undesirable side effects such as products
that no longer fit the space due to increased product dimensions. The Contractor is
responsible for resolving impacts of substitutions. Approval of a substitution request does not
relieve the Contractor of complying with the design intent and applicable Codes.

"Contracting Agency" is the “Department’s Representative” as defined in the General
Conditions of the Contract.

“Furnish” means to purchase material as shown and specified, and cart the material to an
approved location at the site or elsewhere as noted or agreed to be installed by supporting
crafts.
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G. “Install” means to set in place and connect, ready for use and in complete and properly
operating finished condition, material that has been furnished.

H. “Product’ is a generic term that includes materials, equipment, fixtures and any physical item
used on the project.

I.  “Provide” means furnish products, labor, subcontracts, and appurtenances required and install
to a complete and properly operating, finished condition.

J. Reference to a specific manufacturer’s product (even as “Basis of Design”) does not
necessarily establish acceptability of that product without regard to compliance with other
provisions of these specifications.

K. “Rough-in and Connect” means provide an appropriate system connection such as, water
services with stops, continuous wastes with traps, shutoff valves, and piping connections,
testing, etc., for proper operation, and to install products furnished. Equipment furnished is
received, uncrated, assembled and set in place by supporting crafts unless they make prior
arrangements to hire the installer for this work.

L. “Serviceable” means arranged so that the component or product in question may be properly
removed, and replaced without disassembly, destruction or damage to the surrounding
installation. "Serviceable" components shall be "accessible".

M. “Shop Drawings” are dimensioned working construction drawings drawn to scale to show an
entire area of work in sufficient detail to demonstrate service and maintenance clearances and
complete coordination of all trades.

N. Streamlining in many instances, the products, reference standards, and other itemized
specifications have been listed without verbiage. In these cases, it is implied that the
Contractor shall provide the products and perform in accordance with the references listed.

O. “Substitution” is a product, system or installation that is not by a listed manufacturer or does
not conform to all salient characteristics identified in the Contract Documents, but that the
Contractor warrants meets specific requirements listed in the Contract Documents.

P. “System Drawing” is a diagrammatic engineered drawing that shows the interconnection and
relationship between products to demonstrate how the products interact to accomplish the
function intended. Examples of system drawings include plumbing diagrams, control and
instrumentation diagrams, and wiring diagrams. Some drawings, such as dimensioned and
complete Fire Protection Drawings may be both System Drawings and Shop Drawings.

1.4 SYSTEM DESCRIPTION

A. Performance Requirements:

1. Provide labor, products and services required for the complete installation, checkout, and
startup of mechanical systems shown and specified. Coordinate related work, including
the work of other crafts, to provide each system complete and in proper operating order.

2. Cooperate with others involved in the project; with due regard to their work, to promote
rapid completion of the project.

3. Local Conditions: Become thoroughly familiar with the local conditions under which the
work is to be performed. Schedule work with regard to seasons, weather, climatic
conditions, and other local conditions that may affect the progress and quality of the
work.

4. In general, the mechanical, electrical and building automation systems are interrelated.
Coordinate the interface and operation of systems so that interrelated systems operate in
proper synchronization and balance.

5.  Provide labor, materials, and equipment as required to facilitate the formal
Commissioning process of systems and equipment within this Division in accordance with
Section 01 91 00 — Commissioning.
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1.5 SUBMITTALS

A. Refer to Division 1 for general submittal, Closeout submittal and product substitution
requirements. In addition, prepare Mechanical Divisions 20, 21, 22, 23 and 25 Submittals in
accordance with the following.

B. General:

1.

The Department’s Representative is obligated to review Submittals and to return them in
a timely manner are conditioned upon the prior review and approval of the Submittals by
the Contractor as required by the Construction Contract, and conditioned upon the
Contractor’s submission of the Submittals in accordance with an approved submittal
schedule distributed in advance, identifying the dates that various Submittals will be
submitted.

Submittal review is for general design and arrangement only and does not relieve the
Contractor from any of the requirements of the Contract Documents.

Submittals will not be checked for quantity.

Submittals will not be exhaustively checked for dimension or fit, or for proper technical
design of manufactured equipment. Provision of a complete and satisfactory working
installation is the responsibility of the Contractor.

Furnish suppliers with the applicable portions of the Contract Documents and review and
verify that the suppliers’ Submittals clearly represent products which comply with the
Contract Documents.

C. Product Submittals:

1.

General: This section describes in detail the preparation of mechanical product
Submittals. Submittals not provided as described shall be rejected without review. This
procedure is designed to accelerate and improve the accuracy of the technical review
process, as well as, simplify the preparation of the Installation, Operation, and
Maintenance Manuals (I0&Ms) during Project Closeout.

Submittal Organization:

a. Organize product submittal information in the same order as the products are
specified to simplify the technical review process. Provide a separate tabbed divider
for Mechanical Divisions 20, 21, 22, 23 and 25 specification sections. Provide the
typed section number on each tab.

b.  Within each section, organize the product information in the same order as the
products are specified in Part 2 of each applicable specification section. Provide
sub-tabs within each section for each separate product article. Provide the typed
product article number on each tab.

c. Provide product submittal information for each product specified in 8-1/2” x 11”
format. Fold-out 11” x 17” format is also acceptable.

d. If a particular specified product is being omitted from the product submittal or will not
be used for the project, provide a single sheet within the article tab identifying the
product and annotated with a brief reason why the product is not being submitted,
for example: “NOT USED,” NO SUBMITTAL REQUIRED,” “TO BE SUBMITTED BY
(PROVIDE DATE),” etc. This will inform the reviewer that the product was not
overlooked.

e. Partial Submittals from individual subcontractors may be provided which cover a
particular sub-Contractor’'s scope of work. In this case, arrange partial Submittals by
system classification such as: PLUMBING, HEATING, Fire Protection,
VENTILATION, BUILDING AUTOMATION SYSTEM, etc. Within each system
classification, arrange product Submittals by specification section, as described,
such that each specification section can easily be reorganized into a master set of
Mechanical Divisions 20, 21, 22, 23 and 25 product Submittals organized by
specification section. This will greatly simplify the preparation of O&M manuals as
described below.
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Bind product submittal information in 3 inch wide, hard-backed, loose-leaf, 3 ring

binders with clear front and spine insert pockets. Divide information into multiple

volumes such that the pages in each binder rest naturally on one side of rings.

Provide a master table of contents at the front of each volume which lists the

Mechanical Divisions 20, 21, 22, 23 and 25 specification sections and indicates

which sections are located within each volume.

Provide a table of contents within each section which lists the Part 2 products for

that section in the same order as the applicable specification section.

Provide identical cover and spine inserts for each product submittal volume.

For multiple volumes, label each volume

Include the following typed information on the front cover and spine inserts of each

volume:

1). The Department’s Representative’s Name

2). Project Name

3). Contractor's Name

4). Subcontractor name preparing the submittal.

5). Date that the submittal or resubmittal was initiated.

6). “Mechanical Product Submittals” or “Plumbing Product Submittals” etc. as
appropriate.

7). “Volume 1 of X, Volume 2 of X,” etc.

3. Product Information:

a.

f.

g.

h

Indicate manufacturer's name and address, and local supplier's name, address,
phone number.

Indicate each product as “Basis of Design”, “As Specified” or as “Proposed
Substitution.”

Identify Catalog designation and/or model nhumber.

Neatly annotate each salient characteristic and design option of the product to
demonstrate compliance with the Contract Documents to include: Scheduled
information, drawing information and specified information). Clearly indicate product
deviations from the Contract Documents and mark out non-applicable items on
generic “cut-sheets.”

Include manufacturer provided dimensioned equipment drawings with rough-in
mechanical and electrical connections as applicable.

Include operation characteristics, performance curves and rated capacities as
applicable.

Include motor characteristics and wiring diagrams as applicable.

Provide basic manufacturer’s installation instructions.

4. Product Substitutions:

a.

Clearly indicate both in the section table of contents and on the individual product
submittal information each proposed substitution, deviation or change from the
product as described in the Contract Documents.

Product submittal approval does not include substitutions, deviations or changes
from the requirements of the Contract Documents unless they are clearly identified.
The term “No Exceptions Taken” will not apply to substitutions, deviations or
changes not clearly identified.

Provision of a satisfactory working installation of equal quality to the system as
described in the Contract Documents shall be the responsibility of the Contractor.
Correct unapproved deviations from the Contract Documents discovered in the field
as directed by the Department’s Representative at no additional cost to the
Department.

D. System Drawings:
1. Submit System Drawings for dynamic elements/systems of the project which are
performance specified to include but not limited to: Fire Protection Systems, Building
Automation Systems and stand-alone packaged equipment.
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2. Prepare system drawings on full sized sheets of the same size as the original
construction drawings.

3. Include with each system a Sequence of Operation narrative which describes each mode
of system operation in sufficient detail to demonstrate compliance with the Contract
Documents to the satisfaction of the Department’s Representative.

E. Shop Drawings:
1. General:

a.

The Contract Documents are not intended for nor are they suitable for use as shop
drawings. Contract Documents shall not be utilized for the actual fabrication or
installation of products or equipment.

Mechanical Divisions 20, 21, 22, 23 and 25 products and systems shall not be
installed without shop drawings approved by the Department’s Representative.
Rework, changes or additional engineering support required as a result of the
installation of products and systems prior to the approval of applicable shop
drawings by the Department’s Representative shall be provided at the Contractor’'s
expense.

2. Preparation:

a.

b.

C.

Review each Mechanical Divisions 20, 21, 22, 23 and 25 specification section and
identify the project’s shop drawing requirements.

Combine the shop drawing requirements first by system (i.e. ventilation system,
heating system, etc.) and then by area (i.e. fan room, boiler room, etc.).

Prepare shop drawings on full sized sheets of the same size as the original
construction drawings.

Arrange shop drawings to scale, showing dimensions where accuracy of location is
necessary for coordination or communication purposes.

Incorporate the actual dimensions and configurations of the products and systems
approved through the product submittal process into the shop drawings.

Provide dimensioned maintenance clearance areas around each product as
recommended by the manufacturer.

Meet with and coordinate Mechanical Divisions 20, 21, 22, 23 and 25 work with the
interrelated work of other trades including Architectural, Civil, Structural, and
Electrical to identify and resolve potential conflicts.

Clearly identify and provide recommendations to resolve major conflicts which may
impact the design of the systems as shown. Such conflicts will be resolved during
the shop drawing review process.

3. Shop Drawing Submittal:

a.

Submit dimensioned shop drawings as specified to demonstrate proper planning
and sequencing of the applicable trades for the installation and arrangement of
Mechanical Divisions 20, 21, 22, 23 and 25 with respect to other interrelated work.
Partial shop drawings Submittals (i.e. heating system only) will be rejected without
review, as the interrelationship with other related work and overall system fit cannot
be evaluated.

It is assumed that shop drawings submitted for review have been thoroughly
prepared and coordinated as specified. Conflicts which are not clearly identified and
annotated on the submitted shop drawings are assumed not to exist and that the
products and systems can and shall be installed as shown.

Installation conflicts arising from the failure to properly coordinate the work of related
trades shall be provided at the Contractor’s expense.

F. Commissioning Submittals
1. Provide Commissioning Submittals in accordance with Section 01 91 00 —
Commissioning.
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G. Record Drawings:

1.

General: As the Work progresses, neatly annotate a designated and otherwise unused,
set of Mechanical Divisions 20, 21, 22, 23 and 25 Contract Drawings to show the actual
locations and routing of Mechanical Divisions 20, 21, 22, 23 and 25 Work and the
terminal connection points to related Work. As a minimum, include the following:

a. Annotate record drawings to incorporate each applicable addendum.

b. Annotate record drawings as directed by each applicable Request for Information
(RFI) and accepted Change Order Proposal.

c. Modify record drawings to show actual equipment sizes and locations and pipe and
duct routing. Revise pipe and duct sizes as appropriate.

d. Provide fully dimensioned locations for permanently concealed piping and ductwork
(i.e. piping cast in concrete or buried underground/underslab).

e. Show the actual locations of system isolation valves, especially valves which are
concealed above ceilings and behind access panels.

Preparation:

a. Neatly annotate record drawings to provide clear interpretation to support electronic
drafting by a third party.

b. Tape electronic sketches from addendums and/or RFIs directly to the record
drawings as overlays.

c. Annotate the record drawings in colored pencil using the same symbols and
abbreviations as indicated in the Mechanical Divisions 20, 21, 22, 23 and 25 legends
and schedules of the Contract Drawings.

1). Red to add information.
2). Green to delete information.
3). Blue to provide additional clarifying information which is not to be drafted.

d. After submittal to the Department’s Representative, provide additional clarification,
information or rework as necessary to support the accurate interpretation and
electronic drafting of the record drawings.

Submittals:

a. Provide dimensioned underslab record drawings to the Department’s Representative
prior to pouring the slab. For slabs poured in multiple sections, provide record
drawings for the applicable slab sections to the Department’s Representative prior to
each pour.

b. Provide complete record drawings for concealed areas (i.e. above lay-in and hard
ceilings and inside walls) to the Department’s Representative prior to concealment.

c. Provide the remaining portion of the record drawings for exposed areas to the
Department’s Representative prior to the final completion of the project.

H. Test Certificates:

1.

2.

Review the submittal requirements for Quality Control/Control Submittals for each
specification section.

Submit copies of design data, test reports, certificates, manufacturer’s instructions and
field test reports as specified. This information may be included within the Operations
and Maintenance (IO&M) Manuals as determined by the Department’'s Representative.

I.  Operations and Maintenance (IO&M) Manuals:

1.

2.

Provide specific product IO&M information for each section as detailed within Mechanical
Divisions 20, 21, 22, 23 and 25.

Begin the preparation of the mechanical Operation and Maintenance Manuals with a
complete and fully approved set of mechanical product Submittals organized, annotated
and with the product information as indicated within the “Product Submittals” article for
each specification section.

Next, augment each individual product submittal with the written installation, operations
and maintenance information for each specific product. Obviously, this type of
information is not applicable (or available) for bulk commodity or simplistic products such
as copper pipe, basic pipe hangers or equipment tags, etc.
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4. Maintenance information shall include:

a. Preventive maintenance requirements for each product, including the recommended
frequency of performance of each preventive maintenance task.

b. Instructions for troubleshooting, minor repair and adjustments required for
preventive maintenance routines, limited to repairs and adjustments that may be
performed without special tools or test equipment and that require no extensive
special training or skills.

c. Information of a maintenance nature covering warranty items, etc., that have not
been discussed in the manufacturers’ literature.

d. Information data for the spare and replacement parts for each product and system.
Properly identify each part by part number and manufacturer.

5. Organize the Operation and Maintenance Manual information by specification section
(not by sub-contractor) with a tabbed divider separating each section. Provide the typed
section number on each tab.

6. Within each section, organize the product information in the same order as the products
are specified in Part 2 of each applicable section. Provide sub-tabs within each section
for each product. Provide the typed product article number on each tab.

7. Bind the information in identical, 3” wide; hard-backed loose-leaf 3 ring binders with clear
front and spine insert pockets. Divide information into multiple volumes so that the pages
in each binder rest naturally on one side of rings.

8. Provide a master table of contents at the front of each volume which lists the Mechanical
Divisions 20, 21, 22, 23 and 25 specification sections and indicates which sections are
located within each volume.

9. Provide a table of contents within each section which lists the Part 2 products for that
section in the same order as the applicable specification section.

10. Provide identical cover and spine inserts for each IO&M manual volume.

11. For multiple volumes, label each volume.

12. Include the following typed information on the front cover and spine inserts of each
volume:

a. The Department’s Representative’s Name.

b. Project Name.

c. “Mechanical Operations and Maintenance Manual’.

d. “Volume 1 of X, Volume 2 of X,” etc.

1.6 QUALITY CONTROL

A. Qualifications:
1. Perform the Work using qualified workmen that are experienced and usually employed in
the trade.

B. Product Testing and Certification:

1. Where the words Listed, UL Listed, UL Labeled, Underwriters Laboratories, Inc., UL, or
variations of this terminology, appear under this Division of the Specifications or the
associated drawings, it is understood that a comparable testing agency as defined in the
International Building Code is an acceptable substitute.

2. Such testing and certification is generally applicable to products within the following
categories.

a. Life safety and Fire Protection.

b. Fuel burning equipment, except certain classes of power or industrial equipment for
which other recognized certification applies as well.

c. Factory fabricated and wired electrical control panels and packaged equipment with
factory installed electrical controls or panels.

d. Components for life safety systems, fuel systems and medical gas systems.

3. The listing under Paragraph ‘B’ above is provided for illustration of requirements and is
not exclusive. Provide products that have been tested and listed for the intended
application when such products are available unless the Department’s Representative
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has provided written exemption on an itemized basis. Provide electrical products listed
and labeled, or if not a listed product, designed and sealed by an Alaska Registered
Professional Engineer, to the satisfaction of the Authority Having Jurisdiction.

4. Where interpretation is required, the Department’s Representative will provide direction
and will be the sole judge in cases of compliance with this subsection.

C. Drawings and Specifications:

1. The Drawings and specifications are complementary. Do not scale the Drawings.
Locations of products are approximate unless dimensioned.

2. The Drawings are partly diagrammatic and do not show all offsets in piping or ducts, or
exact location of products, and may not show in minute detail all features of the
installation; however, provide systems complete and in proper operating order.

3. Drawing symbols used for basic materials, equipment and methods are commonly used
by the industry. Special items are identified by a supplementary list of graphical
illustrations, or called for on the Drawings or in the specifications.

D. Tests and Inspections:

1.  The Department’s Representative may inspect and approve sample installation of
systems and equipment prior to general installation of units.

2. Schedule, obtain, and pay for fees and/or services required by the local Authorities
Having Jurisdiction and by these specifications, to test the mechanical systems.

3. Request for Tests: Notify the Department’s Representative a minimum of 24 hours in
advance of tests. Certify in writing that specified tests have been made in accordance
with the specifications.

4. Deficiencies: Immediately correct deficiencies that are evidenced during the tests and
repeat tests until system is approved. Do not cover or conceal piping, equipment or other
portions of the mechanical installations until satisfactory tests are made and approved.

5. Operating Tests: Under the direction of the Contractor and in the presence of the
Department’s Representative, place the entire mechanical installation and/or any portion
thereof in operation to demonstrate satisfactory operation.

6. Test Witness: Arrange for the Department’s Representative to witness tests. The
Department’s Representative may waive withessing any specific test at its discretion.

1.7 ELECTRICAL WORK

A. Provide equipment electrical panels and packaged line voltage control panels listed and
labeled by UL, FM, ETL or other approved testing agency. If listing and labeling is not
available, stamp the submittal drawings for these panels by a licensed Registered
Professional Engineer approved by the Municipality, at no additional cost.

B. Furnish each three phase motor 25 HP and larger, not already provided with equivalent
protection via the controls system, with phase failure and phase reversal monitoring relay in all
three phases and other features specified below. Relay shall open motor starter contacts at
10 percent voltage unbalance and shall automatically reset when voltage returns to normal.
Adjustable time delay set at 0.2 second on dropout to prevent nuisance tripping on momentary
voltage dips. Additional adjustable time delay set at 1 minute on pickup to allow Motors (25
HP and larger) to stop prior to restarting. Provide red indicating lights with "phase failure" and
“‘phase reversal” nameplates.

C. Furnish two-speed starter to suit motor for two-speed Motors. Starter to be installed under
Divisions 26, 27 and 28.

D. Suggested Coordination Schedule: The Contractor is responsible to provide heating,
ventilating, plumbing and controls including Fire Protection controls. Unless otherwise
indicated on the Drawings, it is recommended that Motors and controls be furnished, set in
place, and wired in accordance with the following schedule. “CC” applies to either a Control
subcontractor working as a sub to the General Contractor or to the Mechanical Divisions 20,
21, 22, 23 and 25 Mechanical subcontractor. Carefully coordinate work between
subcontractors.
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