SECTION 15050 B.
BASIC MECHANICAL MATERIALS AND METHODS:

PART 1 GENERAL B
1.1 RELATED DOCUMENTS:

A. Drawings and general provisions of the contract, including Geqeral and
Supplementary Conditions and Division 1 specification sections, apply to this section,
and all sections of Division 15.

Removal and/or relocation of existing services shall be closely coordinated with the
user if they impact adjacent areas which shall remain operational.

While performing connections and alterations to existing mechanical work, the
contractor shall take extreme care to protect all existing materials, equipment,
casework etc. from dirt, debris, and damage. Any damage caused by the contractor
to existing materials, equipment, casework, etc. shall be repaired to the architect's
satisfaction and specifications at the contractor's expense.

1.10 SLEEVES AND PLATES:

1.2 SCOPE:
A,

A. Provide all labor, material, tools, equipment and services necessary and incidental
for instaling all mechanical systems shown on the drawings, indicated in t_he
specification, or necessary to provide a finished installation. The finished installation
shall be in perfect working condition and be ready for continuous and satisfactory
operation.

PERMITS AND FEES

A. Obtain and pay for any permits, inspections, certificates, etc. required by the
authorities having jurisdiction. A,
1.4 CODES AND REGULATIONS:

1.3

A All materials fumished and all work installed shall comply with the codes and
regulations adapted by the State of Maryland and recommendations of the following

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

IBC - International Building Code
MC - International Mechanical Code
IPC - International Plumbing Code
MOSHA - Maryland Occupational Safety and Health Administration
NEC - National Electrical Code A.
MNEMA - National Electrical Manufacturers Association
NFPA, - National Fire Protection Association
NSPC - National Standard lllustrated Plumbing Code
OSHA - Occupational Safety and Health Administration B.
uL - Underwriters' Laboratories
- Fire Protection Bureau State of Maryland C

1.5 EXISTING CONDITIONS:

A. Prior to preparing the bid, the mechanical subcontractor shall visit the site and
become familiar with all existing conditions. Make all necessary investigations as to
locations of utilities and existing field conditions that could affect the work. No D.
additional compensation will be made to the contractor as a result of his failure to
familiarize himself with the existing conditions under which the work must be

performed.
1,6 CUTTING AND PATCHING: A

A. Cutting and patching associated with the work in the existing structure shall be
performed a neat and workmanlike manner. Existing surfaces that are damaged by
the contractor shall be repaired or provided with new materials to match existing.

B. Structural members shall not be cut or penetrated. Holes cut through concrete
and/or masonry to accommodate new work shall be cut by reciprocating or rotary,
non-percussive methods.

C. Patching of areas disturbed by installation of new work and/or required demolition
shall match existing adjacent surfaces as to material, texture and color.

OUTAGES:

A. Al mechanical and plumbing outages which will interfere with the normal use of the A
building in any manner shall be done at such times as shall be mutually agreed upon
with the Owner.

B. Unless otherwise specified, outages of any services required for the performance of
this contract and affecting areas other than the immediate work area shall be
scheduled with the Owner at least ten days (10) days in advance.

C. The bid price shall include the cost of all premium time required for outages and
other work which interferes with the normal use of the building.

1.7

accomplished by the Owner. Unauthorized operation of valves, power switches, or
other control devices shall not be permitted.

1.8 SUBMITTALS:

A General: Submit each item in this Section according to the conditions of the

Contract.
B. Shop Drawings and Product Data:
1. 1. Clearly identify all submittals:

a. Indicate intended application, location, etc.

b. Each submittal shall indicate the associated specification section, and
paragraphs. Do not combine product data and shop drawing submittals B
from different spec sections into a single submittal package, even though :
they may be the same distributor, vendor or part of a single material order.

¢. Clearly indicate the exact type, model number, size and special features of
the proposed item.

d. Include catalog spec sheets to completely describe proposed equipment.
e.Factory order forms only showing the required capacities are not

acceptable. A.

f. Identify all options furnished to meet spedifications.

g.If product is within system supplying plumbing fixture(s) intended to
dispense potable water for human consumption, including drinking and
cooling, submittals shall indicate that product is "lead free”, containing not
mare than a weighted average of 0.25% lead with respect to the wetted

surfaces.
h. The Architect shall not select equipment ratings and/or options. Submittals
not properly marked shall be returned without review. 1
C. Closeout Submittals:
1. Prepare record documents. Maintain one copy on site. Record actual locations B.

of valves, dampers and controls.

2. Operation and Maintenance Data: Submit installation instructions, servicing
requirements, assembly views, lubrication instructions, and replacement parts
list.

D. Operational and Maintenance Manuals:

Sleeves shall be provided by the trade installing the pipes which pass through floor
slabs, concrete masonry, tile, andfor gypsum wall construction. In new construction
all sleeves shall be carefully located in advance of the construction of walls, floors,
etc. Provide sleeves for all new work which passes thru existing floors, walls etc. All
sleeves shall be sized to accommodate pipe andfor duct and insulation where
required. See sleeve detail on drawings.

1.11 FIRE STOPS & SMOKE SEALS:

Provide fire stops and smoke seals for all mechanical services installed and existing
services in the project area that pass through fire rated partitions, wall, floors etc.
Services shall include all ductwork, conduit, metal and plastic piping, cables, etc. The
area around penetrations including any voids between them must be filled in and
sealed with UL fire rated materials equal to the adjoining materials. All fire stop
insulation devices and sealants shall maintain the fire resistance integrity of the floor,
wall partition, etc. and meet ASTM 814-83 F&T rating for time, hours and
temperature rise. All fire stopping and sealants shall allow for expansion and
contraction movement without pumping free of openings. Provide U. L. System
Numbers in product submittals for each Fire Stop & Smoke Seal Application.

1.12 CLEAN-UP:

Excessive debris and dirt, such as occurs from cutting through masonry or plaster
walls shall be cleaned up from the equipment and removed immediately after the
work of cutting through the walls.

Debris shall be removed from the site,

Ceiling panels shall be replaced as soon as work is finished in the area, and shall be
kept free of dirty finger prints. Where work is being done in corridors used by
patients and visitors, ceiling panels shall be replaced at the close of the day's work
even if work is at the particular location is incomplete.

All areas shall be left broom-clean at the end of the work period.

1.13 GUARANTEE:

All materials, equipment, etc. provided by the general contractor andfor his
subcontractor shall be guaranteed to be free from defects in workmanship and
materials for a period of one (1) year after date of certificate of completion and
acceptance of work by Architect. Any defects in workmanship, materials, or
performance which appear within the guarantee period shall be corrected by the
contractor without cost to the owner, within a reasonable time, to be specified by
Architect. In defauit thereof, owner may have such work done and charge the cost
of same to the contractor. In addition to the above statement the Guarantee Period
shall include all labor cost related to all warranty work,

1.14 LISTED MANUFACTURERS:

The manufacturers listed represent the basis for design and identify the minimum
level of quality for materials and equipment, specified in this specification, that are
acceptable to the Architect. Unless otherwise indicated in this specification,
contractors may submit material and equipment by non listed manufacturers
provided said submittals meet the requirements of these specifications. All submitted
materials and equipment are subject to approval by the engineer and Architect.

1.15 VIBRATION ISOLATION
D. The operation of valves or switches required to achieve an outage shall be i)

Provide all mechanical equipment with suitable vibration Isolators so as to prevent
transmissions of vibratien into or through the building structure. Isolators shall be
selected by the isolator manufacturer for each item or equipment in accordance with
the item and/or equipment manufacturer's requirements. Select isolators for uniform
static deflections according to distribution of weight and for not less than the
manufacturers recommended isolation efficiency with the lowest rotational speed of
equipment as the disturbing frequency, isolators and bases shall be stable during
stopping and starting of equipment without transverse or eccentric movement of
equipment and shall be designed to resist horizontal forces of equipment which may
operate unbalanced. In general, select isolators on the basis of criteria as specified
in ASHRAE.

All HVAC components mounted outside of the building envelope (on-grade, on roof,
on exterior walls, etc.) shall be mounted and supported to resist wind loads as
required by the International Building Code (IBC), edition in effect by local authority
having jurisdiction.

1.16 ELECTRONIC CAD DOCUMENTS

Requests for electronic CAD documents will be accommodated to the contractors and
installers upon their completion of Kibart's Electronic Document Release of Liability
Form and payment for time and expense for document preparation.

1. Kibart's document preparation fee is as follows:

a. Two hundred and fifty dollars (5250.00) for the first five (5) drawings.
b. Fifty dollars ($50.00) for each drawing thereafter.

1.17 QUALITY ASSURANCE

All equipment containing electrical components provided under Division 15 shall bear
the Underwriters Laboratory CUL label, as a complete package.

Fire Safe Materials: Unless otherwise indicated, materials shall conform to UL,
National Fire Protection Agency (NFPA) or American Society for Testing and Materials
(ASTM) standards for fire safety with smoke and fire hazard rating not exceeding
flume spread of 25 and smoke developed of 50.

All plumbing products and materials shall be listed by a third party certification
agency.

1. Provide three (3) sets of Operation and Maintenance manuals for materials and PART 2 PRODUCTS: Not Used
equipment installed in the project area included in Division 15. The Operation pap+ 3 EXECUTION: Not Used

and Maintenance manuals shall include one copy of each approved submittal,
approved TAB report, any manufacturers maintenance manuals, all warranty
certificates, bound in a three ring binder with tabs for each submittal. Also
include a list of each manufacturer with the address, phone number and contact
person.

1.9 CONNECTIONS AND ALTERATIONS TO EXISTING WORK:

A. When existing mechanical work is removed, all pipes, valves, ducts, etc. shall be PART 1
removed back to the active pipe and duct mains and capped.

END OF SECTION

SECTION 15076

IDENTIFICATION FOR HVAC AND PLUMBING PIPING AND EQUIPMENT

GENERAL

1.1 RELATED DOCUMENTS:

A.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section,
and all sections of Division 15.

1.2 REFERENCES
(Unless otherwise noted, references apply to "latest editions.”)

A. American Society of Mechanical Engineers:
1. ASME A13.1 - Scheme for the Identification of Piping Systems, 2007.
B. National Fire Protection Association:
1. NFPA 99 - Standard for Health Care Facilities, 2005.
1.3 SUBMITTALS
A. Schedules: Submit valve schedule for each piping system, typewritten and

reproduced on 8 1/2" x 11" bond paper. Tabulate valve number, piping system,
system abbreviation {as shown on tag), location of valve (room oOf space), and
variations for identification (if any). Mark valves which are intended for emergency
shut-off and similar spedial uses, by special "flags", in margin of schedule. Fumish
copies for Maintenance Manuals.

1.4 QUALITY ASSURANCE:

A,

PART 2

Manufacture’s Qualifications:  Firms regularly engaged in manufacturer E_:I’
identification devices of types and sizes required, whose products have been in
satisfactory use in similar service for not less than 5 years.

Codes and Standards:

1. ANSI Standards: Comply with ANSI A13.1, for lettering size, length of color
field, colors, and viewing angles of identification devices.

Equipment Lettering and Graphics:

1. General: Coordinate names, abbreviations and other designations used in HYAC
identification work, with corresponding designations shown, specified or
scheduled. Provide numbers, lettering and wording as indicated or, if not
otherwise indicated, as recommended by manufacturers or as required for
proper identification and operation/maintenance of HVAC systems and
equipment.

a. Multiple Systems: Where multiple systems of same generic Name are
shown and specified, provide identification, which indicates Individual
system number as well as service (for example; Unit Heater No. 3).

PRODUCTS

2.1 MANUFACTURERS:

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering identification materials which may be incorporated in the work include, but
are not limited to, the following:

B. Manufacturer: Subject to compliance with requirements, provide HVAC identification
materials of one of the following:

1. Brady (W.H.) Co.; Signmark Div.

2. Industrial Safety Supply Co., Inc.

3. Seton Name Plate Corp.

2.2 MATERIALS:

A. General: Provide manufacturer's standard products of categories and types required
for each application as referenced in other Division 15 sections. Where more tl'!an
single type is specified for application, selection is Installer's option, but provide
single selection for each product category.

B. Painted Identification Materials:

1. Stencils: Standard fiberboard stencils, prepared for required applications with
letter sizes not less than 1 1/4" high for ductwork and not less than 3/4" high
for access door signs and similar operational instructions.

2. Stencil Paint: Standard exterior type stenciling enamel; black, except as
otherwise indicated; either brushing grade or pressurized spray-can form and
grade. \ _

3. Identification Paint; Standard identification enamel of colors indicated or, if not
otherwise indicated for piping systems and HVAC equipment cormply with ANSI
A13.1 for colors. For ductwork, use green paint. For hazardous exhaust, use
colors per ANSI A13.1.

C. Plastic Pipe Markers:

1. Snap-On Type: Provide manufacturer's standard pre-printed, semi-rigid
snap-on, UV-resistant color-coded pipe markers, complying with ANSI/ASME
Al3.1

2, Small Pipes: For external diameters less than 6" (including insulation if any),
provide full-band pipe markers, extending 360 degrees around pipe at each
location, fastened by one of the following methods:

a. Snap-on application of pre-tensioned semi-rigid plastic pipe marker.

b. Adhesive lap joint in pipe marker overlap.

c. Taped to pipe (or insulation) with color-coded plastic adhesive tape, not
less than 3/4" wide; full circle at both ends of pipe marker, tape lapped 1
1/2".

4, Lettering: Comply with piping system nomendclature as specified, scheduled or
shown, and abbreviate only as necessary for each application length. Operating
pressure of steam systems shall be indicated.

c. Arrows: Print each pipe marker with arrows indicating direction of flow,
either integrally with piping system service lettering (to accommodate both
directions), or as a separate unit of plastic.

5. Provide pipe markers with the following background colors and designations:
Service Stencil Letter Background

Designation Color Color

Sanitary/Vent Sanitary/Vent White Safety Green

Domestic Cold water ~ Domestic Cold water White Safety Green

Domestic Hot water ~ Domestic Hot water White Safety Green

Condensate drain Condensate drain White Safety Green

Fuel oil Supply Fuel oil Supply White Safety Brown

Fuel oil Return Fuel oil Return White Safety Brown

Refrigerated Suction  Refrigerated Suction Black Safety Orange

Refrigerated Liquid Refrigerated Liquid Black Safety Orange

D. Valve Tags:

1. Plastic Laminate Valve Tags: Provide manufacturer’s standard 3/32" thick
engraved plastic laminate valve tags, with piping system abbreviation in 1/4"
high letters and sequenced valve numbers 1/2" high, and with 5/32" hole for

fastener.,
a. Provide 1 1/2" sq. black tags with white lettering, except as otherwise
indicated.

b. Provide size, shape and color combination as specified or scheduled for
each piping system.
2. Plastic Valve Tags: Provide manufacturer's standard solid plastic valve tags with
printed enamel lettering, with piping system abbreviation in approximately

3/16" high letters and sequenced valve numbers approximately 3/8" high, and

with 5/32" hole for fastener.

a. Provide 1 1/8" sq. white tags with black lettering.

b. Provide size, shape and color combination as specified or scheduled for
each piping system.

Valve Tag Fasteners: Provide manufacturer's standard solid brass chain (wire

link or beaded type), or solid brass S-hooks of the sizes required for proper

attachment of tags to valves, and manufactured specifically for that purpose.

Ceiling Grid and Access Panel Markers: Provide Kroy type dear adhesive printed

labels with 3/16" high letters to identify the type of concealed HVAC devices.

E. Engraved Plastic-laminate Signs:

-

General: Provide engraving stock melamine plastic laminate, complying with FS
L-P-387, in the sizes and thicknesses indicated, engraved with engraver's
standard letter style of the sizes and wording indicated, black with white core
(letter color) except as otherwise indicated, punched for mechanical fastening
except where adhesive mounting is necessary because of substrate,

Thickness: 1/8", except as otherwise indicated.

Fasteners: Self-tapping stainless steel screws, except contact-type permanent
adhesive where screws cannot or should not penetrate the substrate.

Nomenclature: Include the following, matching terminology on schedules as
closely as possible:

a. MName and plan number.

b. Equipment service,

c¢. Design capacity.

d. Other design parameters such as pressure drop, entering and leaving
conditions, rpm, etc.

Size: Provide approximate 2 1/2" x 4" markers for control devices, dampers,
and valves; and 4 1/2" x 6" for equipment.

F. Plasticized Tags:

1

General: Manufacturer's standard pre-printed or partially pre- printed
accident-prevention tags, of plasticized card stock with matt finish suitable for
writing, approximately 3 1/4" x 5 5/8", with brass grommets and wire fasteners,
and with appropriate pre- printed wording including large-size primary wording
{as examples; DANGER, CAUTION, DO NOT OPERATE).

G. Duct Markers:

T

PART 3

Identify air: supply, return, exhaust, intake and relief ducts with duct markers
or provide stenciled signs and arrows showing service and direction of air flow.

a. Locate signs near points where ducts enter into concealed spaces and at
maximum intervals of 25 feet.

b. Provide identification labels at access panels to locate concealed duct
accessories.

EXECUTION

3.1 PREPARATION

A,

Degrease and clean surfaces to receive adhesive for identification materials.

3.2 INSTALLATION:
A. General:

i [

Coordination: Where identification is to be applied to surfaces, which require
insulation, painting or other covering or finish, including valve tags in finished
mechanical spaces, install identification after completion of covering and
painting. Install identification prior to installation of acoustical ceilings and
similar removable concealment.

Confined Spaces: Provide labels and signs on all duct and equipment doors,
plenums, etc. to indicate service and provide operator wamings as required by
OSHA, NFPA, and authority having jurisdiction.

B. Piping System Identification:

1.

General: Install pipe markers of one of the following types on each system
indicated to receive identification, and include arrows to show normal direction
of flow:

a. Plastic pipe markers, with application system as indicated under "Materials"
in this section,

Locate pipe markers and color bands as follows on all piping in occupied spaces,
above ceilings, machine rooms, accessible maintenance spaces (shafts, tunnels,
plenums) and exterior non-concealed locations.

a. Near each valve and control device.

b. Near each branch, excluding short take-offs for equipment and terminal
units; mark each pipe at branch, where there could be question of flow
pattern.

c. Near locations where pipes pass through walls or floors/ ceilings, or enter
non-accessible enclosures.

d. At access doors, manholes and similar access points, which permit view of
concealed piping.

e. Near major equipment items and other points of origination and
termination.

f.  Spaced intermediately at maximum spacing of 25' along each piping run,
except reduce spacing to 10' in congested areas.

C. Valve Identification:

:

General: Provide valve tag on every valve, cock and control device in each
piping system; exclude check valves, valves within factory-fabricated equipment
units, and shut-off valves at HVAC equipment. List each tagged valve in valve
schedule for each piping system.

D. Equipment Identification:

1.

General: Install engraved plastic laminate sign on or near each major item of
HVAC equipment and each operational device, as specified herein if not
otherwise specified for each item or device. Provide signs for the following
general categories of equipment and operational devices:

a. Fuel-burning units.

Lettering Size: Minimum 1/4" high lettering for name of unit where viewing
distance is less than 2'-0", 1/2" high for distances up to 60", and
proportionately larger lettering for greater distances. Provide secondary
lettering of 2/3 to 3/4 of size of the principal lettering.

Text of Signs: In addition to name of identified unit, provide lettering to
distinguish between multiple units, inform operator of operational requirements,
indicate safety precautions, and warn of hazards and improper operations.

3.3 ADIUSTING:

A. Adjusting: Relocate any identification device, which has become visually blocked by
work of this division or other divisions.

3.4 CLEANING:
A. Cleaning: Clean face of identification devices.

3.5 EXTRA STOCK:

PART 1

A

Fumish minimum of 5% extra stock of each identification material required, including
additional numbered valve tags (not less than 3) for each piping system, additional

piping system identification markers, and additional plastic laminate engraving blanks
of assorted sizes.

1. Where stenciled markers are provided, clean and retain stencils after completion

of stenciling and include used stencils in extra stock, along with required stock
of stenciling paints and applicators.

END OF SECTION

SECTION 15080
THERMAL INSULATION

GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the contract, including General and

Supplementary Conditions and Division 1 specification sections, apply to this section,
and all sections of Division 15.

1.2 SUMMARY

PART 2

A

s

All insulation shall be installed by a qualified insulation contractor. Insulation
installed on cold surfaces shall have a vapor barrier and exposed ends shall be
sealed. All insulation shall be installed and all seams, sealed, with Benjamin Foster
sealant, according to manufacturers recommendations.

On piping systems requiring insulation all pipe insulation shall be continuous through
point of support. Provide sheet metal saddles between insulation and pipe hangers.

Where handicapped lavatories and or sinks are indicated on the drawings, insulate all
exposed piping below the fixture.

PRODUCTS

2.1 INSULATION MATERIALS

2.2

23

2.4

2.5

2.6

A

Refer to Part 3 execution:
materials shall be applied.

schedule for requirements regarding where insulating

Products shall not contain asbestos, lead, mercury, or mercury compounds.

Insulation products shall contain no formaldehyde based binders or shall be
third-party certified for conformance with Green Guard Children and Schools or
Indoor Advantage Gold.
Flexible Elastomeric;
1. Products:

a. Aeroflex USA Inc.: Aerocel.

b. Armacell LLC; AP Armaflex.

c. Nomaco; Flex-Therm Pipe

Mineral-Fiber Blanket Insulation:

1.  Products:
a. CertainTeed Corp.; Duct Wrap.
b. Johns Manville; Microlite.
c. Knauf Insulation; Duct Wrap with Ecose Technology.
d. Owens Corning; All-Service Duct Wrap Type 100.

2.  Maximum K-Factor: 0.24 at 75 deg. F. and material thickness compressed
25%. |

Mineral-Fiber Board Insulation:

Products:

CertainTeed Corp.; Commercial Board.

Johns Manville; 800 Series Spin-Glas, Type 814.

Knauf Insulation; Insulation Board.

Owens Comning; Fiberglas 700 Series.

SAsEas Lo b

Mineral-Fiber, Preformed Pipe Insulation shall comply with ASTM C 547:
1.  Products:

a. Johns Manville; Micro-Lok.

b. Knauf Insulation; 1000 (Pipe Insulation).

c. Owens Corning; Fiberglas Pipe Insulation, with factory applied all-service
jacket (AS]), Type: SSLII@®

2. Maximum K-Factor: 0.23 at 75 deg. F mean temperature; 0.34 at 250 deg. F
mean temperature.
Mineral-Fiber, Pipe and Tank Insulation:
1. Products:
a. Certain Teed Corp.; CimpWrap.
b. Johns Manville; MicroFlex.
c. Knauf Insulation; Pipe and Tank Insulation, with Ecose® Technology.

d. Owens Corning; Fiberglas® Pipe and Tank Insulation for systems operating
at temperatures to 650°.

2. Maximum K-Factor: 0.24 at 75 deg. F mean temperature; 0.39 at 300 deg. F
mean temperature,

INSULATING CEMENTS

A

Mineral-Fiber Insulating Cement: Comply with ASTM C 195
Expanded or Exfoliated Vermiculite Insulating Cement: Comply with ASTM C 196

Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:
1. Comply with ASTM C 449 / C 449M

ADHESIVES

A.

Materials shall be compatible with insulation materials, jackets, and substrates and
for bonding insulation to itself and to surfaces to be insulated, unless otherwise
indicated.
PVC Jacket Adhesive: Compatible with PVC jacket.
1. Products:

a. Dow Chemical Company (The); 739, Dow Silicone.

MASTICS

A

Materials shall be compatible with insulation materials, jackets, and substrates.

SEALANTS

A

Sealants shall be provided per manufacturer's installation requirements.

FACTORY-APPLIED JACKETS

A

Insulation system schedules indicate factory-applied jackets on various applications.
When factory-applied jackets are indicated, comply with the following:

1. AS): White, Kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing.
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2. AS]-SSL: AS] with self-sealing, I_JI'ESSU_I'E-SEI'ISIU\"E; acrylic-based adhesive A, Install insulation products and accessories in accordance with manufacturer's written a. Insulation Material: Mineral-Fiber Board C. Joint Material: Cements, per ASTM D2564. with the ; .
e A N installation requirements. b. Vapor Retarder Required: Yes 4. Air Conditioning cond i | e Ve T e s M e el
3. FSK Jacket: Aluminum-foil, fiberglass-reinforced scrim with Kraft-paper backing. At ; . : onditioning condensate and DWV, Equipment Drains Code. Valve body shall be cast-iron, with all wetted internal working parts
_ : e Sy B. Install insulation materials, accessories, and finishes with smooth, straight, and even . Supply Ducts for non - cooling Duty: a. Pipe Material: Copper Drainage Tube; ASTM B306. made of brass and rubber; 125 psig working pressure and 250°F maximum
4. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene ; . y ; * operating te 5
backing. surfaces; free of voids throughout the length of equipment, and fittings, and piping a. Insulation Material: None b. Fitting Material: Wrought copper and bronze drainage fittings, ANSI pele 00 SO Select valve to suit actual system pressure and Btu
including fittings, valves, and specialties. Install insulation materials, forms, vapor b. Insulation Thickness: N/A B16.29. : ; capacity. Provide with fast fill feature for filling hydronic system.
; 5 3 barriers or retarders, jackets, and thick S i i i : : : .3 SLEEVE PENETRATION SY

A. Woven Glass-Fiber Fabric for Pipe Insulation: Approximately 2 oz./sq. yd. with a continuously through hangers and around ancher attachments. Where vapor barrier B. Indoor Return-Air Ducts, Relief-Air Ducts, And Plenums A.n TSR R Do PR (RASNTRN SRGORNER: A. General: Provid ' i :
thread count of 10 strands by 10 strands/sq. inch for covering pipe and pipe fittings. is indicated, seal joints, seams, and penetrations in insulation at anchors and other £ Thlocations other than:at d e ok 1o prénaréntmrﬂ Efprotemctwe S NG 6T WrBR S Wiaken meta) dioes ativiepves
1.  Products: projections with vapor-barrier mastic. Install insulation with factory-applied jackets. e an: L A KRR On e e a. Pipe Material: Copper Tubing: ASTM B8, Type K, drawn. pipes from corroding.

i) Finish installation with systems at operating conditions, Repair joint tions and v AU T e TS itti ial: B i
: Co b 894. pair joint separations an b. Fitting Material: : . Penetrations through fire ra
a. Vimasco Corporation; Elastafa crackifia due 1o thermal movement. Repak dsmaged-insilition facrigs by apphing b. Insulation Thickness: N/A mgpgr e :;. nzej&SME B16.18 cast copper alloy or ASME B16.22 wrought g ted walls and floors.

B. Woven Glass-Fiber Fabric for Duct and Equipment Insulation: Approximately 6 same facing material over damaged areas. Extend patches at least 4 inches beyond c. Vapor Retarder Required: N/A i b i : 1. All penetrations of piping through fire rated floors and walls shall be provided
oz./sq. yd. with a thread count of 5 strands by 5 strands/sq. inch for covering damaged areas. Adhere, staple, and seal patches similar to butt joints. P eq f ¢. Joint Material: AWS A5.8 Classification. BCuP-3 or BCuP-4 Silver braze. and firestopped using UL classified through penetration firestop dEviD[:as System
equipment. C. Exterior Applications: Provide vapor retarder jacket. Insulate fittings, joints, and B e Sl S i i ; HOWARD COUNTY GOVE

4 APp : . ' . v r R 2.2 PLUMBING AND HVAC ;
2.8 FIELD-APPLIED JACKETS valves with insulation of like material and thickness as adjoining pipe, and finish with 1. Indoor Service: Exposed PIPING SPECIALTIES: ; DEPARTMENT OF PU';'EI%ENT
glass mesh reinforced vapor retarder cement. Cover with aluminum jacket with a. Insulation Material: Mineral-Fiber Board A. Pipe Flange Gasket Materials: Suitable for the chemi it - AMIERNG VRt
T e b iR e SEHr it : l _ ini : Suitable for the chemical and thermal conditions of WORKS
A acket: Aluminum-foil-face, fiberglass-reinfo scrim with Kraft-paper backing. seams located at 3 or 9 o'clock position on side of horizontal piping with overlap b. Insulation Thickness: 2" the piping system content: A. Pipe Sizes: Sa i : == BURE
B BVC Jacket: High-impact-resistant. UV-resistant PVC facing down to shed water or on bottom side of horizontal equipment. e g Rec e pe Sizes: Same size as upstream pipe, unless otherwise indicated. AU OF FACILITIES
: acket: High-impact-resistant, UV-resistan . _ . o : Py : ¢. Vapor Retarder Required: Yes 1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8” (3mm) maximum thickness, ] : DESIGN AND CONSTRUCTION
1,  Products: D. ;;n:c Z:l: é:sitgl::w'ﬂg::ﬁg nll?naa ITr?inner to avoid compressing insulation more than 25 ¢chadyle Notes: except where thickness or specific material is indicated. e E::::g:j ;ti:;w? Eﬁagg:‘ahm 'S iRLed Or SECTISEy Provide extelivled steims 9250 BENDIX RLI}JMDDLUSI Oht‘EI
a. Johns Manwille; Z ] : ~ . : | : ; ing ioi : M
: MJ: |:|s | :sn“ e; Zeston, or q:n-nparable ;?mduct ckness L All diffuser cones, air it | ditmer . HVAC equipment, colls, col ASME B16.20, for grooved, ring joint, steel flanges. TELEPHONE: 410.31 :2'2?5% 21045
. esive: As recommended by jacket material manufacturer. 3.4 PENETRATIONS _r'lea?:tfé casings, plenums, air measuring devices, chilled beams, etc. shall be 3. ;Wc':m Cllll:f, :It:lbt:EI'd, ﬂatdfi:ﬁ,flfﬂ inch (3 mm) thick, except where other C. Plumbing systems valve applications schedule: CONSULTANT!
insu A ickness is indicated; - i i 1 :
C. Metal Jacket: A. Insulation Installation at Roof Penetrations: Install insulation continuously through SRR e, R U R TR 1. Domestic Water:
1. Products: roof penetrations. 3.9 FIELD JACKET APPLICATION SCHEDULE B. Flange Bolts and Nuts: S ‘-.Falv:e : K|
. S
a. Childers Products, Division of ITW; Metal Jacketing Systems, or a comparable B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire A. Indoor, exposed insulated piping within 12 feet of floor, for service temperatures 200 1. ASME B18.2.1, carbon steel, except where other material is indicated. 1) Horizontal Swing 1/4" through 2": BA RT
product. Rated): Install insulation continuously through walls and partitions. degrees F and below. T e ' CONSULTING ENGINEERS
2. Aluminum Jacket: Alloy 3003, 3005, 3105 or 5005, Temper H-14. - - : : C Pipe Flange Bolts, Washers and Nuts: Type and material recommended Basis of Design: ulanay Valley Road, Sui :
! o P C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation F Flead iSERRed Jacat Types NG piping system manufacturer, except where other type or material is indicated i i : Towson WORE P 410
a. Sheet and roll stock ready for shop or field sizing. ; h : F i 5 d ; Milwaukee Model: UP509 (threaded)
o continuously through penetrations of fire-rated walls and partitions. B. Indoor, cold service piping (cold water etc) greater than 12 feet above the floor Mitwauk
b. Thickness: : _ : : : 85 3.5 INSULATION APPLICATION SCHEDULE within spaces subject to outdoor temperature and humidity conditions (such as : D. Unions: Lead free ANSI B16.39, Class 150, malleable iron; female pattern; brass to | : P Mm.jEL SPL03 (e
1) Up to 24 inch diameter, width, or height: 0.016 inch minimum, mechanical and electrical rooms ventilated with unconditioned outdoor air, parking iron saati gmund joint. Threads_ shall For:ﬁ:nrm to ANSI/ASME B1.20.1. Unions in Design valves in accordance with California AB1953 and Vermont
2) 25 inch to 59 inch diameter, width, or height: 0.024 inch minimum., A Acceptable insulation materials, thickness and vapor retarder requirements are garages, etc). “?EE piping shall be sweat fittings with bronze seats designed for 200 psig working 5152. :
] " - W - i L H re. : \
3) 60 inch and larger diameter, width, or height: 0,032 inch minimum. identified for each application and size range. If more than one material is listed for 1. Field Applied Jacket Type: PVC % 2) Horizontal swing 2 %" through 24" 2
A1 an application and size range, selection from the ials listed i " i .
c. Finish: Smooth finish. npﬁupn'? ng materials listed is Contractor's C. Indoor concealed piping. E. Dielectric Unions: Lead free, provide dielectric unions with appropriate end Basis of Design:

D. Self-Adhesive Outdoor Jacket: 60-mil thick, laminated vapor barrier and Fis 1. Field Applied Jacket Type: None mr:mectmnsl for the pipe r_naterlals in which mstalied_ {xrgwed, soldered, or flanged), Milwaukee Model: F-2974 I8
waterproofing membrane for installation over insulation located aboveground B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the b ol T which shall isolate dissimilar metals, prevent galvanic action and stop corrosion. Lo Siona B
outdoors; consisting of a rubberized bituminous resin on a cross laminated following: v g : e b.  Ball Valves: et
polyethylene film covered with stucco-embossed aluminum-foil facing. 1. Fire-suppression piping. 1. Field Applied Jacket Type: Aluminum F. Strainers - "Y" Type: 1) %" through 2*:

i Products: 2. Drainage piping | ted i 2 . . 3 4o = i [ J PROFE
1 u . Siiage pipihg Jocated in cretspaces E. Indoor, All Locations, Fittings and valves in piping systems at service temperatures . atra:?ers shall be lead free of the basket or "Y" as manufactured by Watts, Basis of Design; THESE DOCUMENTS WERE PREFARED R ASPROVED 1Y HE
a. Polyguard; Alumaguard 60. 3. Below-grade piping. 200 degrees F and below. ueller, Nibco, Wilkens or an acceptable comparable product. Strainers shall Milwaukee Model: UPBA100 (threaded AND THAT T AM A DULY LICENSED PROFESSIONAL ENGINEER
b. MFM Building Products Corp., Flex Clad 400. 4. Chrome-plated pipes and fittings unless there is a potential for personnel injury. 1. Field Applied Jacket Type: Factory Fabricated PVC Covers L. evaDie COWNR RO SRS S e, and oy : s EXPIRATION DATE 1/200, T AND:
R v va low of connection. ilwaukee Model: UPBA150 (sweat) STATE OF MARYLAND LICENSE NUMBER: 17655
2.9 TAPES : : > G. Indoor, exposed insulated ductwork within 12 feet of floor. ; B A : - .
& Falii e facoestiiiels aid doces. - :&S : . 0 -::-Ior G. I_:lu_elecmg F_|tt1_ngs: Lead free assembly or fitting having insulating material isolating Design valves in accordance with California AB1953 and Vermont KEY PLAN

A.  AS] Tape: White vapor-retarder tape matching factory-applied jacket with acrylic - Field Applied Jacket Type: Woven Glass Fiber Fabric joined dissimilar metals to prevent galvanic action and stop corrosion. 5152,

adhesive, ' '
3.6 PLUMBING PIPING INSULATION APPLICATION SCHEDULE: L. Indoor, concealed insulated ductwork. HoE T ks o 2. Fuel Oil

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic A OSMERE ot Wikkr Pillhg 1. Field Applied Jacket Type: None a. Ball Valves:
adhesive. i Ry lied, i ASSE i rr "

1. Indoor Service: 1 %" diameter and smaller J. Indoor, exposed insulated ductwork. fllt?:tiﬁgpdliesg aﬁﬂmﬁﬁﬁ:zcﬁ: e G TN 1) ¥a"through 2" Ball valves shall be 600 CWP, ASTM B584, cast bronze

C. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic nulation Ml o 1. Field Applied Jacket Type: Aluminum . : : two piece adapter loaded single reduced bore with ASTM A276, type
adhesive. Suitable for indoor and cutdoor applications. B ATRUIRUCH it il + Hose connection vacuum breakers shall canform to ASSE Standard 1011, with 315 Stainless Steel solid tunnel drilled ball vented from the body

: b. Insulation Thickness: 1” finish to match hose connection. cav_ltv to the tunnel of the ball, blow_out proof ASTM A276, type 316

D. Aluminum-Foil Tape: Vapor-retarder tape with acrylic adhesive and UL listed. c. Vapor Retarder Required: No Jacket Application Schedule Notes: 3. Laboratory Faucet Vacuum Breakers: ASSE 1035, chrome plated; consisting of Sta"'_”ess stEEI“Stfn’:lr _02 RPTFE seats rated for 250 PSIG @ 100°F,

2.10 SECUREMENTS 2. Indoor Service: 1 2" diameter and Ia primary and secondary checks, intermediate vacuum breaker, threaded ends multiple piece V" ring PTFE packing. PTFE thrust washer, & body/tai N
: ; ' rger §$0 Bepiia e o : : y 1/4” or 3/8” size a ot 503 , i 2 piece seal, hexagonal threaded gland follower, Type 304 stai
a. Insulation Material: Mineral Fiber . Including factory insulated equipment without factory applied jacket. ze as required, for continuous pressure application. i o g r, Type stainless
A. Bands: 3 " f ' 4. Vacuum breakers shall be lead free. RAF-praok Stch 106k lever handle. Two bolt actuator mounting
1 Products: b. Insulation Thickness: 1 2" g pad, Threaded end, MSS SP_110. Basis of Design:
L a Ch“de.rs e G & Vapor Retatdd Reqaired:. No L g.-'ﬂdirf]g Maﬁrials: Comply, with Section II, Part C. ASME Boiler and Pressure Vessel PHASE:
. : : ; ode for welding materials appropriate for the wall thickness and chemical analysis i
2. Stainless Steel: Type 316; 0.015 inch thick, 3/4 Inch wide with wing or closed B. Domestic Cold Water Piping SECTION 15100 of the pipe being welded. Milwaukee Model: 20BSOR_02_LL (Threaded) CONSTR
seal. 1. Indoor Service: 1 1a" diameter and smaller BUILDING SERVICES PIPING : Conbraco Industries; Apollo Series 70 U CTl O N
3. Aluminum: ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 a. Insulation Material: Mineral Fiber PART1  GENERAL: -+ EscUiEneons: MsniSced wal, celling, @i floor pistes; deep-patiom type where NiRia T 985 7060 UL DOCUMENTS
; : . : b : required to conceal protrudi i :
inch thick, 3/4 inch wide with wing or closed seal. b. Insulation Thickness: 14" R €q p ing fittings and sleeves. Other manufacturers: Worcester, Hills McCena
B. Insulation Pins and Hangers: c. Vapor Retarder Required: Yes i K. Thermometers, General ‘ PROJECT:
1. Provide as recommended by insulation manufacturer. 2. Indoor Service: 1 ¥2” diameter and larger ] ad Free: L o o y T . Check Valves:
: e : : : . : ; : 1 : Temperature ranges indicated in degrees Fahrenheit shall be 1) Horizontal Swing- " *

C. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel 3 MASUOn Pl ic SSNBTa| FlDer PR 10 W £pc TRUNCS, plumbing s or e b il SRR that provided for services listed as follows: SWP, 200# CWP h:r]z;:trglugwhifg Shack fnfuﬁiﬁ%ﬁnﬁgs?aruﬁt BELMONT
or Monel. b. Insulation Thickness: 1” are | ispense p water for human consumption, inc : : . ; ! ' SERL.

D. Wire: 0.062-inch soft-annealed, stainless steel. ¢. Vapor Retarder Required: Yes average of 0.25% lead with respect to the wetted surfaces. scale divisions. 2;%3:::;;5::4 Blﬁ; lII.E'I-I'l?.rIr retaining ring, & Hinge Pin shall be
1. Manufacturers: C. Air Conditioning Condensate Drain, Equipment Drain, & Humidifier Drain Piping 2. Solder and flux for soldered joints in potable water piping shall be "lead free”, O - LT s 0T e S . Design: SRR GL, oy e Sl S H O P

a. ACS Industries, Inc., or a comparable product. 1. Al Sizes: containing not more than 0.2% lead free. C. Heating Water: 30 to 240°F, with 2-degree, scale divisions. _
2.11 CORNER ANGLES a. Insulation Material: Flexible Elastomeric 1.2 HANGERS AND SUPPORTS d. Chilled Water: 0 to 100°F, with 2-degree scale divisions. Conbraco Industries; Apollo Series 163T
; b. Insulation Thickness: 14" ; : 2. Provide as manufactured by H.O. Trerice, Weiss Instruments, or Weksler Milwaukee Model: 509 (Threaded) 6555 BELMONT WOODS RD

A.  Aluminum Corner Angles: 0.040 inch thick, minimum 1 by 1 inch, aluminum Alloy c. Vapor Retarder Required: Yes - General Requirements: instrument Corp. NIBCO T/S 413 ELKR|DGE, MD 21 075
3003, 3005, 3105 or 5005; Temper H-14. B 1. - Tixceporate in CiBuction pipe hafiers and Suppors to maaufacurer’s 3. Description: ASTM E1, liguid-in-glass thermometer. Other manufacturers: Hammond, Lunkehimer

B. Stainless-Steel Corner Angles: 0,024 inch thick, minimum 1 by 1 inch, stainless steel 1. Unconditioned spaces lnllude Joitions where sumimer tsmperature and ;icémr;:;:i;i Il.gizing manufacturer's regular production comporents, L. Pressure Gages, General _
or Type 304 or 316. humidity conditions are similar to outdoor conditional (such as mechanical e m;;| o sl st e o o ? 1. Provide as manufactured by H.O. Trerice Co., Weiss Instruments, Inc., or o e REVISIONS

; : s : : ‘ y with maximum load ratings with consideration resse : it < i i i iti
2.12 HANDICAPPED WHEEL/CHAIR PLUMBING FIXTURE PIPING INSULATION FoomvEntiated Witl U/SEEESSIE DS as o) pariiog pirages, otc,) prescribed by ASME B31.1 or MSS SP-58 b o e Weksler Instrument Corp. 2 ﬂ;'i;ﬁdmfﬂufﬁ,"g 'L:;ﬂec;ﬁﬂm’fgcﬁm certified and labeled. NO.|DATE | ISSUED FOR
. : | e ; re: egrees F. Body: Bronze. Seat: -
P A 3.7 HVAC PIPING INSULATION APPLICATION SCHEDULE 3. Provide support, guides and anchors that do not transmit unacceptable heat a. DIF::SFI?:DFL Asm_fh B:f té) Grade Aéu phosphor-bronze Bourdon-tube Viton. Stem and Springs: Stainless steel. Threaded ends. Automatic 1/19/18 | 75% CD
TS ; ure gage, wi . i : : .
1.  TRUEBRO, INC. A. Indoor Refrigerant Suction and Hot Gas Piping (Refer to Note 1) a7 vibrdion. t g SIS, 1 znubbemg iﬂ" inch (8 m}fnne bnnh. i type, direct pressure actuated at maximum 60 psi c/20/18] 100% CD
. : i ; : A - ch (8mm) brass bushing wi ion-resi
B Pradiet: 1. Al Sizes, Generally: 3 gﬂ:? gp tizpégnt;angelrsr: niﬁ:ziﬂpr;;h:;;fmm;ﬂ :ﬁ dtefo?'fr:g“cgiig; porous-metal disc of material suitable fa?gsys;:emcgzlrizﬂ:rrdmswmlsg:s O3 SR PRESURE RECUA TS
1. ADA-conforming, wheelchair accessible lavatory P-trap and angle valve a. Insulation Material: Flexible Elastomeric the free movement of piping including its movement in relation to that P, 2 :md”ﬂ: Description: Iron body, spring housing, threaded ends,
assemblies shall be covered with white, molded, antimicrobial TRUEBRO, INC, b. Insulation Thickness: ¥2" connected equipment. € - HRe NS onC PIOBIIS SIS ITINIISN Ry of RUSRENSUN ml;:c?r_nudla:pr? oo = i
Lav Guard 2 under sink pipe covers. Cover shall have internal, E-Z Tear-To-Fit c. Vapor Retarder Required: Yes 5. Provide for vertical adjustments after installation of supported material, where M. Flexible Pipe Connections: m inlet pressure: 250 psig.
I!:;nl'r! :E-ature fn; Squar;‘a, clean trimming-intemnal ribs-and built-in, concealed E-Z 2. All Sizes, Unconditioned Space (Refer to Note 1) feasible, to ensure pipe is at design elevation and slope. : j e. STRAINERS
rip fasteners (no cable-tie fasteners allowed. ’ i ible pi ; .
) a. Insulation Material: Flexible Elastomeric PART2  PRODUCTS e T R el Dy 1) 2inch and Smaller: Y pattern, cast iron body, threaded ends, Class
C. Undersink Protection Systems b, Instilation Thickness: 1" rporation and shall be designed for a working pressure of nat less than 150 250, 1/16 inch stainless steel perforated screen.
i e e . : : : 2.1 PLUMBING & HVAC PIPE SYSTEMS: psig with a bursting pressure of not less than 300 psig when handling water at
: fo{rwwheeefchair I:cfssib‘lIi;ngﬁégnpggeirnigﬁupgmcgqlm "“EEtI requirements c. Vapor Retarder Required: Yes a temperature of 2500F. 2) 2-1/2inch and Larger: Y pattern, cast iron body, flanged ends, Class
_ Bt on shall conceal piping, A. General: Provide all pipi indi 250, bolted flange cover, with 1/16 i inles: '
electronic faucet connections, mixing valves, trap primers and instantaneous hot B. Outdoor Aboveground Refrigerant Suction and Hot Gas Piping the pipe and tube mgtzl?gliitsr:;&cd;?;:dsg:emﬁigmﬁ iﬁﬂ;g";‘,’ﬂﬂf i N. Safety Relief Valves: screen. > i En S ENICs B el
water heaters. (Lavatory “rough in” shall be considered to allow mounting room 1. All Sizes materials and equi ' ior i
for water heater-contact vendor for specifications.) Pre-cut Lav Shield shall be o Trsilition Materal Fiedot Bk s 4 TR Py TR B Detn m ot 1. Safety Relief Valves: f.  FLEXIBLE CONNECTORS
: f 2 mMenc z
cut to fit various lavatory models. i A e 14 1. Domestic Hot Water, and Cold Water Above Ground within Building a. Provide as manufactured by Watts Regulator, Spence, or an acceptable 1) 2inches and Smaller: Corrugated Type 304 stainless steel inner hose PROJECT NO
. i ; ; ; rae . 7
2.13 DUCT LINING _ a. Pipe Material: CPVC: ASTM D2846, Chlorinated Polyvinyl Chioride (CPVC) CEHIPE TN p i with single layer of Type 304 stainless steel exterior braiding,
c. Vapor Retarder Required: Yes material b. 125 psig working pressure and 250°F maximum operating temperature; minimum 3 inches long with copper tube ends; for maximum working DATE
Notes: Joint Material: ASTM D2846, Solvent weld with ASTM .  "u s e LT 2) 2-1/2i : - AS NOTED
; ; F493 solvent : ) 2-1/2 inches and Larger: Corrugated Type 304 stainless steel inner
PART3  EXECUTION 1. Unconditioned spaces include locations where summer temperature and cement. Y R TR RO hose with single layer of Type 304 stainless steel exterior braiding,
3.1 EXAMINATION humidity conditions are similar to outdoor conditions (such as mechanical rooms 2. Sanitary, Storm Water, and Sanitary Vents, Above Ground within Bullding 0. Combined Temperature/Pressure Relief Valves: minimum 9 inches long with flanged ends; for maximum working DRAWING TITLE
ventilated with unconditioned outdoor air, parking garages, etc.) a. Pipe Material: Polyvinyl Chioride (PVC); DWV pipe, ASTM D2665, Schedule pressure 200 psig.

A. Verify piping and equi tt i tested i § : : ! r ' 1. Combined P i .

insugﬁ%ﬁ il e e e before 2 3.8 HVAC DUCTWORK INSUALTION APPLICATION SCHEDULE 40, plain ends. : Pmderessureﬂ :n:tpera;lbr: Eflz ‘:;awef. MECHANICAL
. b. Fittin L i ; : . as manufacture a egulator, Spence, or an acceptable : P
; ; . z ; A. Indoor Supply-Air Ducts, Plenums and Accessories: (Refer to Note 1 and Note 3) ) a Material: Polyvinyl Chioride (PVC); Socket ASTM D2665. comparable product. RS Wapr SrAce Do S P EC | Fl C A Tl O N S
B. Verify surfaces to be insulated are clean and dry, with foreign material removed. Joint Material: Polyvinyl Chloride (PVC); Solvent Cements, per ASTM j i a. Piping Hose Bibbs:
A REEE 1. Concealed: D2654. 4 J b. rvdrﬂrlc Systems: diaphragm operated, cast-iron or brass body valve, with ‘ e i
: a. Insulation Material: Mineral-Fiber Blanket : o ow inlet pressure check valve, inlet strainer removable without system sis of Design:
ot et : : : £ 3. Sanitary, Storm Water, and Sanitary Vents, below Ground to 5' beyond building shut-down, and noncorrosive valve seat and stem. Select valve size Apollo - 78-104-01 (3/4 x 3/4
A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials b. Insulation Thickness: 1 2 P il ! . : ‘ . : : ’ 5 (3/4 x 3/4)
that will adversely affect insulation application. g a. Pipe Material: Polyvirtyl Chioride (PVC); DWV pipe, ASTM D2665, Schedule GG NS (T8 TN (ESSUIE T LN Sl e et b.  Equipment Hose Bibbs: SHEET NUMBER
c. Vapor Retarder Required: Yes 40 solid wall, plain ends. at pperatlng pressure and have the capability for field adjustment. Safety Pt
3.3 COMMON INSTALLATION REQUIREMENTS 2. Exposed: b. Fitting Material: Socket: AST relief valve designed, manufactured, tested, and labeled in accordance Basis of Design:
i o » o Apollo - 78-104-01
ﬂ = -




PART 3

4. Valving Specialties:
a. Water Safety Relief Valves:

1) Provide as manufactured by Watts Regulator, Spence, or an
acceptable comparable product.

2) 125 psig working pressure and 250°F maximum operating _
temperature; designed, manufactured, tested, and labeled in
accordance with the requirements of Section IV of the ASME Boiler

and Pressure Vessel Code,

b. Combined Pressure/Temperature Relief Valves:

1) Provide as manufactured by Watts Regulator, Spence, or approved
equal.

EXECUTION

3.1 EXAMINATION:

A,

B.

Verify excavations and trenches are ready to receive piping.

Examine piping system for compliance with requirements for installation tolerances
and other conditions affecting performance of installed devices. Do not proceed with
installation until unsatisfactory conditions have been corrected.

Examine mating flange faces for conditions that might cause leakage. Check buItirg
for proper size, length, and material. Check gasket materia_ul for proper size, material
composition suitable for service, and freedom from defects and damage.

Examine substrates and conditions under which pipe expansion joints, pipe _
alignment guides, and pipe anchors are to be installed. Do not proceed until
unsatisfactory conditions have been corrected.

Do not enclose, cover, or put into operation any piping system until it has_been
inspected by the authority having jurisdiction and tested as specified herein.

3.2 PIPING SYSTEM INSTALLATION:

A

Install all, horizontal and vertical, non waste and storm water piping systems level
and parallel to the building walls, and partitions.

Install all, horizontal waste, vent and storm water piping systems p§rallel to the
building walls, and partitions with the required minimum slope required by code to
provide gravity drainage to the vertical waste, vent and rainwater leaders.

Install all, vertical waste, vent and storm water (rain water leader) piping systems
parallel to the building walls, and partitions with the required minimum slope
required by code to provide gravity drainage to the vertical waste, vent and
rainwater leaders,.

3.3 VALVE INSTALLATION:

A

Valves shall be placed in such manner as to be easily accessible for smooth and easy
hand wheel operation and packing maintenance.

Install valves in piping where shown and where listed herein:

To balance flows in water piping systems.
To Isolate all items of equipment.

To isolate motorized flow control valves.
To isolate branch lines and risers at mains.
To drain low paints in piping systems.

To drain pipe risers.

To drain equipment.

8. Todrain trapped sections in pipe systems.

Sl L e

Where piping or equipment may be subsequently removed, provide valves with
bodies having integral flanges or full lugs drilled and tapped to hold valve in place so
that downstream piping or equipment can be disconnected and replaced with
blank-off plate while valve is still in service.

Shut off valves serving equipment and/or control valves shall be installed full size at
the equipment connection,

Where there is no interference, shut off valves shall be installed with hand wheel
located up on the horizontal runs of pipe to prevent accumulation of foreign matter
in working parts of valves.

On valves, strainers, etc., installed in copper piping, provide a union on the
discharge side of each valve, and threaded adapters where copper piping connects
to valves, strainers, etc.

Where valves are installed in piping systems for pressure gauges, P/T plugs, DP
Switches etc, for each device provide a three quarter (3/4) inch tap in piping
systems one (1) inch and larger and provide a one half (1/2) inch tap in piping
systems less than one inch.

Install drain valves at low points of risers and at trapped/low points in mains, branch
lines, and everywhere else required to permit drainage of the entire piping system.

3.4 HANGER AND SUPPORT INSTALLATION:

PART 1

Piping Systems: Hangers and supports shall be provided for all piping systems,
as recommended by the hanger manufacturers for the existing structural

elements.
END OF SECTION
SECTION 15184
REFRIGERANT PIPING
GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this and the other Sections
of Division 15,
1.2 SUMMARY
A. Products installed but not furnished under this Section include pre-charged tubing,
refrigerant specialties, and refrigerant accessories furnished as an integral part of
packaged air conditioning equipment.
B. Design and installation shall be provided in accordance with equipment
manufacturer's recommendations.
1.3 SUBMITTALS

General: Submit each item in this Section according to the conditions of the
Contract and Division 1 Specification Sections.
Product data for the following products:

1. Each type valve specified.
2. Each type refrigerant piping specialty specified,

Submit Shop Drawings showing design and layout of refrigerant piping, valves,
expansion valves, drains accumulators, traps, hot gas bypass, filters, and
miscellaneous specialties, etc. Shop Drawings shall also include but not necessarily
be limited to, pipe and tube sizes, valve arrangements and locations, slopes of
horizontal runs, wall and floor penetrations, and equipment connection details.
Show Interface and spatial relationship between piping and proximate to equipment.
Provide a letter from the equipment manufacturer certifying the design is being
provided in accordance with the equipment manufacturer's criteria.

Brazer's Certificates signed by Contractor certifying that brazers comply with
requirements specified under "Quality Assurance” below.

Maintenance data for refrigerant valves and piping specialties, for inclusion in
Operating and Maintenance Manual specified in Section 15050 - "Basic Mechanical
Materials and Methods.”

1.4 QUALITY ASSURANCE

A,

Qualify brazing processes and brazing operators in accordance with ASME "Boiler and
Pressure Vessel Code,” Section IX, "Welding and Brazing Qualifications".

Regulatory Requirements: Comply with provisions of the following codes:

1. ANSI B31.5: ASME Code for Pressure Piping - Refrigerant Piping, latest edition.

2. ANSI/ASHRAE Standard 15: Safety Code for Mechanical Refrigeration, latest
edition.

3. International Mechanical and Plumbing Codes, latest edition.

4, PHCC: National Standard Plumbing Code, latest edition.

1.5 SEQUENCING AND SCHEDULING

A.

PART 2

Coordinate the installation of roof piping supports, and roof penetrations with the
Architect.

PRODUCTS

2.1 MANUFACTURERS

A,

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

1. Refrigerant Valves and Specialties:

Alco Controls Div, Emerson Electric,

Danfoss Electronics, Inc.

EATON Corporation, Control Div.

Henry Valve Company.

Parker-Hannifin Corporation, Refrigeration and Air Conditioning Division.
Sporlan Valve Company.

-

2.2 PIPE AND TUBING MATERIALS

A

C.

General: Refer to Part 3, Article "Pipe Application" for identification of systems
where the below specified pipe and fitting materials are used.

Drawn-Temper Copper Tubing: ASTM B 280, Type ACR or ASTM B88, Typel,
hard-drawn straight lengths, and soft-annealed colls, seamless copper tubing.
Tubing shall be factory cleaned, ready for installation, and have ends capped to
protect cleanliness of pipe interiors prior to shipping,

Annealed-Temper Copper Tubing: ASTM B280, Type ACR or ASTM B88, Type K

2.3 FITTING MATERIALS

A

Wrought-Copper Fittings: ANSI B16.22, streamlined pattern.

2.4 JOINING MATERIALS

A.

B.

Brazing Filler for Joining Similar Metals: AWS A5.8, Classification BCuP series, with
melting range from 1190 to 1480°F.

Brazing Filler for Joining Dissimilar Metals: AWS AS5.8, Classification BAg series, with
melting range from 1125 to 1370°F.

2.5 VALVES

A.

General: Complete valve assembly shall be UL-listed and designed to conform to
ARI 760.

Globe: 450 psig maximum operating pressure, 275°F maximum operating
temperature; cast bronze body, with cast bronze or forged brass wing cap and bolted
bonnet; replaceable resilient seat disc; plated steel stem. Valve shall be capable of
being repacked under pressure, Valve shall be straight through or angle pattern,
with solder-end connections.

Check Valves - Smaller Than 7/8 inch: 500 psig maximum operating pressure, 300
°F maximum operating temperature; cast brass body, with removable piston, Teflon
seat, and stainless steel spring; straight through globe design. Valve shall be
straight through pattern, with solder-end connections.

Check Valves - 7/8 inch and Larger: 450 psig maximum operating pressure, 300°F
maximum operating temperature; cast bronze body, with cast bronze or forged brass
bolted bonnet; floating piston with mechanically retained Teflon seat disc. Valve
shall be straight through or angle pattern, with solder-end connections.

Solenoid Valves: 250°F temperature rating, 400 psig working pressure; forged
brass, with Teflon valve seat, two-way straight through pattern, and solder end
connections. Provide manual operator to open valve. Furnish complete with NEMA 1
solenoid enclosure with 1/2 inch conduit adapter, and 24 volt, 60 Hz. normally closed
holding coil.

Evaporator Pressure Regulating Valves: pilot-operated, forged brass or cast bronze;
complete with pilot operator, stainless steel bottom spring, pressure gage tappings,
24 volts DC, 50/60 Hz, standard coil; and wrought copper fittings for solder end
connections.

Thermal Expansion Valves: thermostatic adjustable, modulating type; size as
required for specific evaporator requirements, and factory set for proper evaporator
superheat requirements. Valves shall have copper fittings for solder end
connections; complete with sensing bulb, a distributor having a side connection for
hot gas bypass line, and an external equalizer line.

2.6 REFRIGERANT PIPING SPECIALTIES

A

General: Complete refrigerant piping specialty assembly shall be UL-listed and
designed to conform to ARI 760.

Strainers: 500 psig maximum working pressure; forged brass body with monel
80-mesh screen, and screwed cleanout plug; Y-pattern, with solder end connections.

Moisturefliquid Indicators: 500 psig maximum operation pressure, 200°F maximum
operating temperature; forged brass body, with replaceable polished optical viewing
window, and solder end connections.

Filter-driers: 500 psig maximum operation pressure; steel shell, flange ring, and
spring, ductile iron cover plate with steel capscrews, and wrought copper fittings for
solder end connections. Furnish complete with replaceable filter-drier core kit,
including gaskets, as follows:

1. Standard capacity desiccant sieves to provide micronic filtration.

Suction Line Filter-Drier: 350 psig maximum operation pressure, 225°F maximum
operating temperature; steel shell, and wrought copper fittings for solder end
connections. Permanent filter element shall be molded felt core surrounded by a
desiccant for removal of acids and moisture for refrigerant vapor.

Suction Line Filters: 500 psig maximum operation pressure; steel shell, flange ring,
and spring, ductile iron cover plate with steel capscrews, and wrought copper fittings
for solder end connections. Furnish complete with replaceable filter core kit,
including gaskets, as follows:

Flanged Unions: 400 psig maximum working pressure, 330°F maximum operating
temperature; two brass tailpiece adapters for solder end connections to copper
tubing; flanges for 7/8 inch through 1-5/8 inch unions shall be forged steel, and for
2-1/8 inch through 3-1/8 inch shall be ductile iron; four plated steel bolts, with
silicon bronze nuts and fiber gasket. Flanges and bolts shall have factory-applied
rust-resistant coating.

Flexible Connectors: 500 psig maximum operating pressure; seamless tin bronze or
stainless steel core, high tensile bronze braid covering, solder connections, and
synthetic covering; dehydrated, pressure tested, minimum 7 inch in length.

Suction Accumulators: Provide as manufactured by Refrigeration Research, Inc.

2.7 REFRIGERANT: Type shall be provided to suit equipment being served.
2.8 LOCKING ACCESS PORT CAPS

A

B.

PART 3

Provide locking cap(s) with multi-key(s) for all refrigerant circuit access ports located
outdoors.

Locking caps shall be as manufactured by Win Air Company or comparable
acceptable product.

EXECUTION

3.1 EXAMINATION

A

Examine rough-in for refrigerant piping systems to verify actual locations of piping
connections prior to installation.

3.2 PREPARATION

A.

Pre-Cleaning:

1. Before installation of copper tubing other than Type ACR tubing, clean the
tubing and fitting using following cleaning procedure:
a. Remove coarse particles of dirt and dust by drawing a clean, lintless cloth
through the tubing by means of a wire or an electrician’s tape.

b. Draw a clean, lintless cloth saturated with trichloroethylene through thn_a
tube or pipe. Continue this procedure until cloth is not discolered by dirt.

¢. Draw a clean, lintless cloth, saturated with compressor oil, _SqUEEZEd '.:IW’
through the tube or pipe to remove remaining lint. Inspect tube or pipe
visually for remaining dirt and lint.

d. Finally, draw a clean, dry, lintiess cloth through the tube of pipe.

3.3 INSTALLATION OF HANGERS AND SUPPORTS

A

General: Hangers, supports, and anchors are specified in Section 15100 - "Building
Services Piping.”

3.4 INSTALLATION OF VALVING

A.

F.

General: Install refrigerant valves where indicated, and in accordance with
manufacturer's instructions.

Install globe valves on each side of strainers and driers, in liquid and Sl_lttl'm lines at
evaporators, and elsewhere in accordance with manufacturer's instructions.

Install a full sized, 3-way-valve bypass around each drier.

Install solenoid valves ahead of each expansion valve and hot-gas bypass valve.
Install solenoid valves in horizontal lines with coil at the top.

1.  Electrical wiring for solenoid valves is specified in Division 16. Coordinate
electrical requirements and connections.

Thermostatic expansion valves may be mounted in any position, as close as possible
to the evaporator.

1. Where refrigerant distributors are used, mount the distributor directly on the
expansion valve outlet.

2. Install the valve in such a location so that the diaphragm case is warmer than
the bulb.

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

4. Where external equalizer lines are required, make the connection where it will
clearly reflect the pressure existing in the suction line at the bulb location.

Install pressure regulating and relieving valves as required by ASHRAE Standard 15.

3.5 PIPING APPLICATION

A.

Provide Type ACR drawn copper tubing with wrought copper fittings and brazed

joints above ground, within building. Provide Type K, annealed temper copper
tubing for 2 inch and smaller without joints, within enclosed areas. Mechanical
fittings (crimp or flair) are not permitted.

1. Install annealed temper tubing in pipe duct. Vent pipe duct to the outside.

3.6 INSTALLATION OF PIPING

A.

A

Size piping and install refrigerant piping, traps, specialties as necessary for a
complete and operational system in accordance with eguipment manufacturer's
recommendations.

General: Install refrigerant piping in accordance with ASHRAE Standard 15 "The
Safety Code for Mechanical Refrigeration”. Unless specified otherwise by the
Section, comply with Section 15100 - "Building Services Piping"” - "Piping System
Installation,

Install piping in as short and direct arrangement as possible to minimize pressure
drop.

Install piping for minimum number of joints using as few elbows and other fitting as
possible.

Arrange piping to allow normal inspection and servicing of compressor and other
equipment. Install valves and specialties in accessible locations to allow for servicing
and inspection.

Provide adequate clearance between pipe and adjacent walls and hanger, or
between pipes for insulation installation. Use sleeves through floors, walls, or
ceilings, sized to permit installation of full thickness insulation.

Insulate suction lines. Liquid lines are not required to be insulated, except where
they are installed adjacent and clamped to suction lines, where both liquid and
suction lines shall be insulated as a unit.

1. Do not install insulation until system testing has been completed and all leaks
have been eliminated.

Install branch tie-in lines to parallel compressors equal length, and pipe identically
and symmetrically.

Install copper tubing in rigid or flexible conduit in locations where copper tubing will
be exposed to mechanical injury.

Slope refrigerant piping as follows:

1. Install horizontal hot gas discharge piping with 1/2" per 10 feet downward slope
away from the compressor.

2. Install horizontal suction lines with 1/2" per 10 feet downward slope to the
compressor, with no long traps or dead ends which may cause cil to separate
from the suction gas and return to the compressor in damaging slugs.

3. Install traps and double risers and where required in accordance with
equipment manufacturer's recommendations to entrain oil in vertical runs.

4, Liquid lines may be installed level,

Use fittings for all changes in direction and all branch connections.

Install exposed piping at right angles or parallel to building walls. Diagonal runs are
not permitted, unless expressly indicated.

Install piping free of sags or bends and with ample space between piping to permit
proper insulation applications.

Conceal all pipe installations in walls, pipe chases, utility spaces, above ceilings,
below grade or floors, unless indicated to be exposed to view.

Install piping tight to slabs, beams, joists, columns, walls, and other permanent
elements of the building. Provide space to permit insulation applications, with 1"
tlearance outside the insulation. Allow sufficient space above removable ceiling
panels to allow for panel removal.

Locate groups of pipes parallel to each other, spaced to permit applying insulation
and servicing of valves,

Exterior Wall Penetrations: Seal pipe penetrations through exterior walls using
sleeves and mechanical sleeve seals. Pipe sleeves smaller than 6" shall be steel;
pipe sleeves 6" and larger shall be sheet metal.

Fire Barrier Penetrations: Where pipes pass through fire rated walls, partitions,
ceilings, and floors, maintain the fire rated integrity.

Make reductions in pipe sizes using eccentric reducer fittings installed with the level
side down.

Install strainers immediately ahead of each expansion valve, solenoid valve, hot gas
bypass valve, compressor suction valve, and as required to protect refrigerant piping
system components.

Install moisture/liquid indicators in liquid lines between filter/driers and thermostatic
expansion valves and in liquid line to receiver.

1. Install moisturefliquid indicators in lines larger than 2 1/8" OD, using a bypass
line.

Install unions to allow removal of solenoid valves, pressure regulating valves,
expansion valves, and at connections to compressors and evaporators,

Install flexible connectors at the inlet and discharge connection of compressors.

Refrigerant circuit access ports located outdoors shall be fitted with
locking-type-tamper-resistance caps.

3.7 CONSTRUCTION

Pipe Joints:

1. Brazed Joints: Comply with the procedures contained in the AWS "Brazing
Manual.”

a. WARNING: Some filler metals contain compounds which produce highly
toxic fumes when heated. Avoid breathing fumes. Provide adequate
ventilation.

b. CAUTION: When solencid valves are being installed, remove the coil to
prevent damage. When sight glasses are being installed, remove the
glass. Remove stems, seats, and packing of valves, and accessible internal

parts of refrigerant specialties before brazing. Do no apply heat near the
bulb of the expansion vaive.

2. Fill the pipe and fittings during brazing, with an inert gas (i.e., nitrogen or
carbon dioxide) to prevent formation of scale.

3. Heat joints using oxy-acetylene torch. Heat to proper and uniform brazing
temperature.

Equipment Connections:

1. The Drawings indicate the general arrangement of piping and fittings.
2. Install piping adjacent to machine to allow servicing and maintenance.

3.8 REFRIGERANT PIPING SYSTEMS

A.

Inspect, test and perform corrective action of refrigerant piping in accordance with
ASME Code B31.5, Chapter VI, "Refrigerant Piping and Heat Transfer Components”,
2001, and as follows:

1. All refrigerant tubing shall be tested before tube insulation is applied.

2. Note: The use of compressed air for pressure testing refrigerant tubing will not
be permitted.

3. Refrigerant relieve valves, if installed, shall be removed prior to pressure testing
and shell openings plugged. After system is tested and found to be completely
tight, relief valves shall be reinstalled prior to system evacuation.

4.  Each tubing system shall be pressure tested with dry nitrogen. Leaks shall be
repaired by removing and remaking the defective joint. No caulking will be
permitted. After repair of leaks, system shall be retested and provided tight.

5. Tubing shall be tested as a minimum of 300 psig on the high side of 225 psig
on the low side. Suggested procedure is as follows:

a. Charge system with oil pumped dry nitrogen to a pressure of 100 psig.
Make a soap bubble test of all joints and all connections. Mark all leaks,
blow down and repair all leaks.

b.  After above test and repair, charge high side with R-507 or R-12, R-22 or
R-502 gas (based upon application) to a pressure of 30 psig. Make a rapid
leak check at this pressure using an electronic leak detector. If no leaks
are found, raise pressure to 300 psig on the high side of 225 psig on the
low side using oil pumped dry nitrogen.

¢. Leave nitrogen and refrigerant mixture overnight to permit mixing by
diffusion. Check diffusion and leak tester operation by venting a flange or
valve stem. Make a thorough leak test. If leaks are found, blow down,
repair and retest. Continue this procedure until entire system is provided
to be absolutely tight.

d. After the refrigerant piping has been pressure tested and proven tight, and
before piping insulation s applied, the entire system shall be evacuated
with a vacuum pump to remove air and moisture. Evacuation shall be
performed with all spaces containing refrigerant piping or equipment at no
lower than 50°F.

e. Manual valves except those open to atmosphere shall be opened and all
controls such as solenoids shall be jacked open. Any gauges or pressure
controls which could be damaged by a deep vacuum shall be valved off,
Seal caps on valves shall be in place and tight. Any valves open to
atmosphere shall be closed and capped.

f.  The entire system shall be double evacuated to 1500 microns Hg absolute
(1.5 torr) as follows:

1) When vacuum pump is started, vacuum should pull down fairly rapidly
to 25,000 microns Hg absolute (28.94"). If vacuum does not pull
below 25,000 microns, there are leaks in the system and leak test
procedure must be repeated.

2) At approximately 10,000 microns, evaporation of free water in the
system will be rapidly accelerated and vacuum will tend to remain
constant as evaporation rate begins to equal vacuum pump capacity.
Depending on amount of water, ambient temperature and vacuum
pump capacity, it may take several hours to make any noticeable
decrease in vacuum below 10,000 microns. During this period, apply
heat to any low points or suspected points of moisture. Feel pipes for
cold spots and supply heat.

3) Continue evacuation until a pressure of 1,500 microns (1.5 torr)
minimum is reached, then break the vacuum and pressurize to 10 psig
with oil pumped dry nitrogen as a holding charge until ready for
charging.

4) When ready for charging, vent nitrogen holding charge to atmosphere
and re-evacuate down to a minimum of 1,500 microns. Break
vacuum with refrigerant gas. Do not use liquid.

g. Repair leaking joints using new materials, and retest for leaks.

3.9 ADJUSTING AND CLEANING

A. Verify actual evaporator applications and operating conditions, and adjust
thermostatic expansion valve to obtain proper evaporator superheat requirements.

B. Clean and inspect refrigerant piping systems in accordance with industry standards.

C. Adjust controls and safeties. Replace damaged or malfunctioning controls and
equipment with new materials and products.

END OF SECTION
SECTION 15400
PLUMBING FIXTURES, DRAINAGE SPECIALTIES AND EQUIPMENT
PART 1 GENERAL
1.1 GENERAL:

A. Provide all plumbing fixtures and specialties indicated on the drawings and as
specified hereinafter, complete with all trim, hangers, fittings etc. for a complete
installation. All exposed metal parts shall be polished chrome plated brass unless
otherwise specified below,

B. Provide an outlet floor drain trap primer for each floor drain where indicated on the
drawings and as specified below.

C. Coordinate all required plumbing rough-in locations with casework manufacturer and

all other trades.
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Trace the routing of the existing sub-slab sanitary piping serving the tenant space.
The tracing of the sanitary shall be done to verify routing, locations, and depth of

the sub-slab piping. If the routing differs substantially from the proposed design,

notify the owner/architect of all required modifications and associated cost before

commencing with work.

1.2 DEFINITIONS

A

PART 2

Lead Free:

1. The pipes, pipe fittings, plumbing fittings or fixtures in plumbing systems that
are intended to dispense potable water for human consumption, including
drinking and cooking, shall be “lead free”, containing not more than a weighted
average of 0.25% lead with respect to the wetted surfaces.

2. Solder and flux for soldered joints in potable water piping shall be “lead free”,
containing not more than 0.2% lead free.

PRODUCTS

2.1 PLUMBING FIXTURES:

A,
B.

Ly o -me m

N.

Provide plumbing fixtures of make and model as indicated on the contract drawings.

Furnish and install all fixtures and trim necessary to complete fixture installation.
Provide approved stop valve, to match fittings, on both hot and cold water supplies
to each fixture, all fixtures requiring hot and cold water shall have cold water faucets
on right and hot water faucets on left. Exposed metal work shall be chrome plated
red brass. Fixtures shall be white, unless otherwise specified. (Note: The "P"
identification symbol with each fixture identified type shown on drawings.) Where
fixtures tailpieces, traps and stop valves are not indicated, same shall be provided to
suit fixture.

Unless otherwise specified, the specified fixtures are taken from the catalogue of
Zurn for convenience only. Provide similar fixtures of Eljer Company, Elkay,
American Standard, Kohler, Crane or an acceptable comparable product.

Coordinate flush valve mounting heights for all water dosets with the locations of
grab bars; refer to Architectural Contract Drawings for exact grab bar locations.

Mount lavatory 34" above finish floor.
All exposed bolts, screws, fasteners, etc. shall be vandal proof.

Utilize Sani-Sett setting compound for fixtures.

All plumbing materials, equipment and fixtures shall be new and of best grade, free
of defects and complete with all required appurtenances and accessories,

Provide supports necessary to adequately and substantially hang and set fixtures.
Supports shall be Zum, Josam or 1.R. Smith and shall be suitable for wall types and
thicknesses and piping arrangements shown.

1. Support for wall mounted, lavatones, etc.
a. Where fixtures are supported from concrete or cinder block walls, install
No. 10 USSG steel plate on the opposite side of the wall and bolt hangers

or supports through plate. Where opposite side of wall is exposed to view,
place boalts in core of blocks and fill core with cement.

b. Were lavatories with wall hangers have been specified and fixtures are
supported from metal stud frame partitions, fixture brackets or mounting
lugs shall be through bolted to steel channel crosspieces not less than 1
2" wide anchored to studs. Bolt heads shall be welded to channel web.

¢. Concealed arm type lavatory supports, Zum ZR-1231 with cast iron
headers, box steel stanchions, block type cast iron fee and header and
chrome plated cast brass threaded escutcheons for slab type lavatories.
2. Provide rubber concussion washers between vitreous china fixtures and
supporting brackets.

Plumbing fixtures shall be caulked at walls and floors with silicone caulking material
of same color as fixture(s).

Locate countertop sinks and/or under counter sinks furnished under this Division.
Furnish templates to the countertop fabricator for cutting of required holes.

For sinks and fixtures specified under other divisions or other contracts and not
provided with faucets, tailpieces, traps, stop valves and supply tubes, provide
necessary fittings and completely connect the sins and fixtures.

Hot and cold water connections to fixtures shall be provided with a stop valve, stop
valves, risers, etc. Stop valves and risers shall be light commercial grade: as
manufactured by Brasscraft, Central Brass or an acceptable comparable product.
Commercial/Institutional grade: as manufactured by Chicago Faucet, Brass Craft,
McGuire or an acceptable comparable product,

All lavatories and sinks shall be provided with no lead faucets,

2.2 Water Heater (WH-1)

A

Thermostat shall be surface-mount with high limit energy cut-off (manual reset) for
safety.

Tank shall have a brass drain valve and have low restriction.
Tank shall have a liner to protect it from corrosion.

Tank shall have a non-CFC foam insulation that covers the sides and top of tank to
reduce heat loss.

Water connections shall have true dielectric fittings.

Tank shall have factory-installed heat traps to reduce heat loss in piping and
minimize noise generation.

Tank shall have a protective magnesium anode rod to minimize corrosion.

Heating elements shall be able to available to operate in simultaneous or
non-simultaneous operation.

Tank shall have factory-installed TE&P relief valve.

Design shall have been evaluated by ETL in accordance with Part 280.707(d) of HUD
Mobile Home Construction and Safety Standards for Energy Efficiency.

2.3 DRAINAGE SYSTEMS SPECIALTIES

1. Cleanouts: ASME A112.36.2M, cast-iron body with straight threads and gasket
seal or taper threads for plug flashing flange and clamping ring, and a brass
closure plug. Cleanouts for installation in floors not having membrane

waterproofing may be furnished without clamping ring. Comparable products as

manufactured by Josam, Watts or J.R. Smith may be submitted for review.

a. Cleanouts in Concrete Floors -
CO-200-RX, CO style to suit floor finish with round scoriated top.

b. Cleanouts in Finished Floors -  Zurn Model No. ZN-1400-BZ-BP style to
suit floor finish with recessed top for tile or carpet.

¢. material conforming to ASTM 3222. “AWCQ" shall be cast in cover.
Cleanouts in Piping - Zurn Model No. Z-1440-BP with bronze plug.

Cleanouts in Walls - Zune Model No. Z-1440-1-BP-VP style to suite all
finishes with vandalproof screws.

2. Inlet Fittings: Cast iron, with threaded inlet and threaded or spigot outlet, and
trap seal primer valve connection.

Zurn Model No. Z-1400-BP or Watts Model

PART 3

EXECUTION

3.1 EXAMINATION

A

Verify walls and floor finishes are prepared and ready for installation of fixtures.
Verify electric power is available and of correct characteristics. Confirm millwork is
constructed with adequate provision for installation of counter top lavatories and
sinks.

3.2 PREPARATION

A. Rough-in fixture piping connections in accordance with minimum sizes indicated in

fixture rough-in schedule for particular fixtures.

3.3 INSTALLATION

A

Install Work in accordance with all applicable codes, standards, and local authorities
having jurisdiction requirements. Install each fixture with trap, easily removable for
servicing and cleaning. Provide chrome plated rigid or flexible supplies to fixtures
with loose key or screwdriver stops, reducers, and escutcheons. Install components
level and plumb. Install and secure fixtures in place with wall supports or wall
carriers and bolts as recommended by fixture manufacturer. Seal fixtures to wall
and floor surfaces with Sani Sett setting compound. Color to match fixture. Solidly
attach water closets to floor with lag screws. Lead flashing is not intended hold
fixture in place. For ADA accessible water closets, install flush valve with handle to
wide side of stall.

3.4 INTERFACE WITH OTHER PRODUCTS

A. Review millwork shop-drawings. Confirm location and size of fixtures and openings

before rough in and installation.

3.5 ADJUSTING
A. Adjust stops or valves for intended water flow rate to fixtures without splashing,

noise, or overflow.

3.6 CLEANING

A. Clean plumbing fixtures and equipment.

3.7 PROTECTION OF INSTALLED CONSTRUCTION

A, Do not permit use of fixtures before final acceptance,

3.8 SCHEDULES

A. Refer to contract drawings for plumbing fixture schedule. Fixture rough-in, refer to

PART 1

plumbing fixture schedule shown on contract drawings.

END OF SECTION

SECTION 15700
HEATING, VENTILATING AND AIR CONDITIONING EQUIPMENT

GENERAL

1.1 GENERAL: Provide HVAC equipment of make and model as indicated on the contract
drawings, and as specified below, including all labor materials and equipment necessary
for a complete installation.

1.2 COORDINATION:

A,
B.

PART 2

Coordinate installaion of HYAC System Equipment with building structure

Coordinate with Engineer regarding control sequence. Any deviation of the
programmed controls from the specified controls should be clarified in writing and
provided to the Engineer for review.

Contractor is responsible for providing all control devices shown on the ATC diagram
or points list in the contract documents unless otherwise specified. Prior approval
by the Engineer is required, in writing, to change this requirement. If there are
issues regarding these devices they should be documented in writing and provided
to the Engineer for review.

PRODUCTS

2.1 Split System Air Handling Unit (AHU-1 and CU-1):

A

Provide split system heat pump unit with oil burner heat as manufactured by Allied
Air. Units as manufactured by Carrier and Trane shall be submitted for comparable
product.

Outdoor Unit
1. System Description

a. Outdoor mounted air cooled condensing unit suitable for ground
installation.

b. Unit shall be installed as part of a split system when matched with 2
factory approved air handling unit.

c.  Unit shall be a draw thru design, with vertical condensers air discharge.
2. Standard Features

a. Equipment shall be factory assembled single piece outdoor condensing
unit. Standard unit shall consist of a single compressor, condenser coil,
outdoor fan, outdoor fan motor, piping, wiring, and controls in an outdoor
weatherproof cabinet. Unit shall have a holding charge of refrigerant.

b.  Unit cabinet shall be constructed of galvanized steel, with exterior surfaces
coated with a baked polyester paint finish, and shall withstand a 750 hour
salt spray test.

¢. Compressor section shall have a compressor piped in a single refrigeration
circuit, Compressor shall be sealed hermetic scroll type, mounted on
extemnal rubber isolators to minimize vibration transition and have internal
over temperature and over current protection.

d. Condenser section shall consist of single coil and fan. Condenser coil shall
have aluminum plate fins with 3/8 inch OD copper tubes, and have an
integral subcooling circuit. Condenser coil shall be protected by a
louvered panel type coil guard. Fan motor shall be of the direct drive
totally enclosed type, with permanently lubricated bearings, and have
internal overload protection.

e. Refrigeration circult shall have sealed type solid core filter dryer, to
eliminate contaminants and moisture, for field installation in the liquid line.
Unit shall be equipped with secured, reusable service values, for both liquid
and suction line connections. Unit shall have an operating charge of R410,
suitable for up to 15 feet of line length.

f.  Unit control circuit shall be 24 volt, provided by a field supplied
transformer. Compressor safeties shall consist of an internal automatic
reset high pressure relief valve, and an external high pressure switch to
protect against extreme condenser air temperature or restricted condenser
airflow. Compressor and fan motor contractors shall be factory installed.

3. Operating Characteristics

a. Standard unit shall be capable of operating mechanical cooling in ambient
temperatures from 50F to 115F.

b.  Unit efficiency shall comply with ASHRAE 90,2 standards when rated at
AHR conditions.

C.  Unit shall be designed for low noise generation, with ARI certified sound

power level not to exceed 80dBA.

Cooling performance shall be balanced capacity of the condensing unit
matched with a factory approved fan coil unit, at design conditions, not
point capacity of the condensing unit only.

Submittals shall be combination ratings showing performance of the split
system at specified conditions. Copies of unit performance data at nominal
conditions will not be acceptable.

Refrigerant piping to be field installed per equipment manufacturers
recommendations.

4. Factory Installed Accessories

d.

Loss-of-charge switch, liquid line installed, to protect against a loss of
refrigerant charge.

5. Field Installed Accessories

d.

Rapid cycle protector to protect compressor from rapid cycling on a safety
switch.

Start capacitor and relay kit to provide hard start capability for single phase
models.

Modulating sold state head pressure control to allow mechanical cooling
down to 0 F ambient.

Crankcase heater to improve lubrication and minimize flooding during
startup.

Liquid line sight glass to facilitate refrigerant operating charge diagnosis.

Leg support kit to elevate the unit 2 inch above grade to avoid standing
water and debris.

C. Indoor Unit
1. System Description

b.

Indoor mounted gas-fired furnace. Unit shall be manufactured for vertical
upflow installation, and be suitable for ducted systems.

Unit shall be designed to mate with an accessory evaporator coil, as part
of a split system, when combined with a factory approved condensing unit.

2. Standard Features

d.

Equipment shall be indoor mounted blow-thru packaged oil furnace
suitable for ducted systems. Unit shall consist of a forward curved
centrifugal fan, direct drive motor, primary oil heat exchangers, oil burner,
oil pump, programmable electronic control board.

Unit casing shall be galvanized steel, coated with a baked on powder
enamel finish. Unit shall compact, with a maximum height of 54 inch
without cocling coil. Casing panels shall be insulated with 1 inch thick
fiberglass having an aluminum foil backing adjacent to the conditioned air
stream. Unit shall have a supply duct collar and be capable of retum duct
connection thru the bottom or thru one side.

Supply air section shall consist of supply fan and motor. Fan wheel shall
be forward curbed centrifugal, direct drive type, statically and dynamically
balanced. Fan motor shall be PSC multi-speed type. Fan wheel shall be
designed for quiet operation.

Oil heat section shall consist of an aluminized steel heat exchanger with
ceramic fiber combustion chamber and have large diametef stainless steel
clean out ports. Burner shall be a Beckett flame retention AFG type and
have a solid state spark ignition system.

Return air section shall have return duct opening on the bottom, and be
capable of field modification for return duct connection on ¢ne side.
Control section shall have a 40VA 24 volt control dircuit transformer and
supply fan motor contractor. Unit safety controls consist of a fan limit
switch, primary safety control, flame detector, and pre/post purge timers.

3. Operating Characteristics

d.

Minimum entering air temperature on the primary heat exchanger shall be
60F. Minimum equipment room temperature shall be 32F,

Unit efficiency shall be GAMA certified at no less than 94% AFUE.

Unit shall be capable of providing the capacities specified on the
equipment schedule. Cooling performance with accessory #vaporator coil,
shall be the balanced capacity of the cooling coil when combined with
factory approved condensing unit, not point capacity of the evaporator coil
alone. Submittals shall be combination ratings showing performance of
the split system at specified conditions; copies of point capacities will not
be acceptable.

4, Factory Installed Accessories

d.

Thermostatic expansion valve to provide refrigerant flow caftrol to 25% of
nominal valve rating.

5. Field Installed Accessories
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Unsplit R410 evaporator coil to provide single stage cooling and designed
to mate to the furnace outlet.

Evaparator coil mounting kit to allow the evaporator coil inlet to mate to
the fumace outlet.

Evaporator freeze protection to provide primary passive freeze protection
for the coaling coil.

Combustion air kit to allow combustion air to be brought to the furnace
from outside the building.

Clean out cap kit to facilitate removal of soot and dust from oil hea
combustion system,

External side return 16x25x1 inch disposable media air filter rated at
MERV-3.

Return air duct filter track to hold the MERV-3 rated disposable air filter
(field applied).

Draft control damper to ensure combustion air thru the flu is properly
vented to the atmosphere (field supplied.

Electronic space thermostat, with digital display, to provide temperature
control and occupied times to unit mounted BMS I/0 module. hermostats
shall have a control range for heating of 40°F to 90°F and cooling of 50°F
to 99°F. Thermostat shall be 7-day programmable thermostat with flex
scheduling with permit schedule override. The display shall be backlit with
the following modes: Auto, Heat, cool, fan on, and off.

2.2 Exhaust Fan (EF-1):

A. Direct Drive Premium Ceiling Mounted Centrifugal Exhaust Fans:
1. Manufacturer:

a. Fans shall meet model numbers, types, sizes, capacities, and electrical
characteristics as indicated on the contract drawings. Acceptable
manufacturers: Acme, Cook, Greenheck, Penn Ventilator or Twin City
Blower Company.

2. General:

a. Maximum operating temperatures shall be 130 Fahrenheit (54.4 Celsius).

b. Sound levels shall be as low as 0.7 AMCA sones.

c. Shall be UL/cUL listed for above bathtub exhaust.

d. Fans shall be UL/cUL listed 507 - Electric Fans.

e. Each fan shall bear a permanently affixed manufacturer's nameplate
containing the model number and individual serial number,

3. Wheel:
a. Shall be forward curved centrifugal wheel.
b.  5Shall be constructed of galvanized steel or calcium carbonate filled

C.

polypropylene.

Shall be statically and dynamically balanced in accordance to AMCA
Standard 204-05.

4,  Motors:

a.

Motor enclosures shall be open driproof (ODP), opening in the frame body
and or end brackets.

b.  Motor shall be permanently lubricated sleeve bearing type to match with
the fan load and fumished at the specific voltage and phase.

c.  Motor shall be mounted on vibration isolators and be accessible for
maintenance,

d. Shall come with thermal overload protection.

5. Housing:
a. Shall be constructed of heavy gauge galvanized steel.
b. Interior shall be lined with 0.5 inches of acoustical insulation.

C.

Profile shall be as low as 10 ¥ inches.

6. Provide Spring Loaded Aluminum Backdraft Damper:

7. Outlet:
a. Shall be field rotatable from horizontal to vertical discharge.
b.  Duct collar shall include an aluminum backdraft damper.
B. Grille:
a. Types: Aluminum
b.  Shall be constructed of high impact polystyrene for sizes 50 thru 390,
plastic shall be factory standard on unit under 390.
€.  5hall be constructed of aluminum non-yellowing for sizes 410 thru 1550,

aluminum shall be factory standard on units over 410.

9, Provide External Electrical Access:

i

Shall eliminate removing the motor pack on installation.

10. Mounting Brackets:

a.

Shall be adjustable for multiple installation conditions.

11. OptionsfAccessories:

a.

Ceiling Radiation Damper:
1) UL classified and shall be rated for three to four hours fire resistance.
2) Shall be mounted directly beneath the fan.

3) Shall adhere National Fire Protection Association (NFPA), Standard
90A, which requires the opening in fire rated ceiling/floors to be
protected by rated CRD's,

Disconnect Switches:

1) Disconnect provided under Division 16.

Wall Discharge:

1) Type: Round Connection, hooded wall cap model WC
Vibration Kit:

1) Provide for suspended installations.

2) Provide prepunched hole for ease of installation and provide all
hardware to mount one unit.

2.3 Supply Fan (SF-1):

A. Belt Driven Backward Inclined Inline Fans:
1. Manufacturer:

d.

Fans shall meet model numbers, types, sizes, capacities, and electrical
characteristics as indicated on the contract drawings. Acceptable
manufacturers: Acme, Cook, Greenheck, Penn Ventilator or Twin City
Blower Company.

2. General:

Base fan performance at standard conditions (density 0.075 Lb. /ft3).

Fans selected shall be capable of accommodating static pressure and flow
variations of +/-15% of scheduled values.

Each fan shall be belt driven in AMCA arrangement 9 only with wheel
secured to the fan shaft.

Fans are to be equipped with lifting lugs.

After fabrication all carbon steel components shall be cleaned and
chemically treated by a phosphatizing process to insure proper removal of
grease, oil, scale, etc. Fan shall then be coated with a minimum of 2-4 mils
of Permatector (Polyester Urethane), electrostatically applied and baked.
Finish color shall be RAL 7023, concrete grey. Coating must exceed
1,000-hour salt spray under ASTM B117 test method.

3. Fan Housing and Qutlet

d.

Fan housing to be aerodynamically designed with punched inlet and outlet
flanges for ductwork connection on inline fans.

Fan housing shall be constructed of rolled steel with a continuous seam
weld,

Housing and bearing support shall be constructed of welded structural
steel members to prevent vibration and rigidly support the shaft and
bearings.

Either an OSHA compliant weatherhood, or an OSHA compliant belt guard
shall be included to completely cover the motor pulley and belt{s).

4, Wheel;

a.

The fan wheel shall be of the non-overloading backward inclined
centrifugal type. Wheels shall be statically and dynamically balanced to
balance grade G6.3 per ANSI S2.19,

Level I: Wheel shall be constructed with half-welded and half-riveted
aluminum. The maximum pressure capabilities shall be 2 inches W.G.

Aluminum parts shall not require protective coating.

The wheel and fan inlet shall be carefully matched and shall have precise
running tolerances for maximum performance and operating efficiency.

5. Motors:

a.

Motors shall meet or exceed EPACT (Energy Policy ACT) efficiencies.
Motors to be NEMA T-frame, 1800 or 3600 RPM, Explosion Proof (EXP)
with a 1.15 service factor.

Drive belts and sheaves shall be sized for 150% of the fan operating brake
horsepower, and shall be readily and easily accessible for service, if
required.

Fan shaft to be turned and polished steel that is sized so the first critical
speed is at least 25% over the maximum operating speed for each
pressure class.

Fan shaft bearings shall be Air Handling Quality, bearings shall be
heavy-duty grease lubricated, self-aligning or roller pillow block type.

Air Handling Quality bearings to be designed with low swivel torgue to
allow the outer race of the bearing to pivot or swivel within the cast pillow
block. Bearings shall be 100% tested for noise and vibration by the
manufacturer, Bearings shall be 100% tested to insure the inner race
diameter is within tolerance to prevent vibration.

Bearings shall be selected for a basic rating fatigue life (L-10) of 80,000
hours at maximum operating speed for each pressure class {Average Life
or (L-50) of 400,000 hours}.

Bearings shall be fixed to the fan shaft using concentric mounting locking
collars, which reduce vibration, increase service life, and improve
serviceability. Bearings that use set screws shall not be allowed.

h. Bearings shall have extended lube lines with Zerk fittings to allow for
lubrication.

6. Housing Supports and Drive Frame:

a. Housing supports shall be constructed of structural steel with formed
flanges.

b. Drive frame shall be welded steel which supports the motor.
7. Disconnect Switches:

a. Disconnect provided under Division 16.
8. Duct Collars:

a. Shall be of square design to provide a large discharge area.
9. Access Panel:

a. Provide two sided access panels, to allow access to all internal
components,

b. Locate perpendicular to the motor mounting panel.
10. Provide the following:

a. Dampers:
1) Types: motorized
2) Provide galvanized frames with prepunched mounting holes.
3) Shall be balanced for minimal resistance to flow.
4) Provide end switch for motorized damper assembly.

b. Finishes:
1) Types: Baked Enamel

c. Inlet and Outlet Guards:

1) Shall be constructed of expanded metal mounted in a steel frame to
provide protection for non-ducted installations.

d. Insulated Housing:
1) Shall be thickness: 1”
2) Provide for noise reduction and condensation control.
3) Constructed of fiberglass liner,

e. Isolation:

1) Refer to Division 15 Section - ™Vibration and Seismic Controls for
HVAC Piping and Equipment”,

f.  Motor Cover:
1) Shall be constructed of galvanized steel.
2)  Shall cover motor and drives for safety.
3) Shall be standard on units specified with UL.

2.4 Unit Heater (UH-1,2):

A.

Heat Exchanger and Elements:

1. Heavy walled, painted carbon steel with aluminum fns liquid heat exchanger,
liquid flled with three-immersion type copper sheathed elements. The elements
shall have the highest quality nickel-chromium resistance wire encased in a
magnesium oxide dielectric and be hermetically sealed into the heat exchanger
core. The heat transfer fuid is Ethylene-glycol solution for operation to <49

degrees F (- 45 degrees C). Stainless steel and aluminum pressure relief valve
for overpressure.

Thermal Cutout High Limit Protection and Optional Pilot Light:

1. The capillary type manual reset thermal cutout shall be rated for 6000 cycles of
service and mounted in the liquid flled heat exchanger. An optional pilot light to
indicate manual reset tripped, if safe operating temperatures are exceeded, is
located on control enclosure.

Motor:

1. The motor shall be a permanent split capacitor type, permanently lubricated,
ball bearing type. The motor shall be rated for hazardous location and operate
at rated voltage of heater, 60 Hz, 1725 RPM.

Control Enclosure:

1.  All controls shall be factory installed and wired in a hazardous location
enclosure, Contactors and back-up contactors are heavy duty type and break
all ungrounded conductors and be rated for 100,000 cycles at full load.
Standard 24-Volt control circuit shall be supplied by intemal dass I
transformer. An optional factory wired integral thermostat or standard terminal
block for feld wiring to optional remote wall thermostat are wired in control
panel. No fan delay relay.

Disconnect Switch:

1. Factory mounted and wired hazardous location disconnect switch is available as
optional accessory.

Cabinet With Adjustable Louvers:

1. The Cabinet shall be 14 gauge, cold rolled steel with powder coated epoxy
fnish. Plated fan guards with less than 1/4 inch spacing to cover motor and
fan shall conform to OSHA Requirements.

2.5 Unit Heater (UH-3,4):

A

PART 3

The cabinet shall be made of 18 gauge die formed furniture grade steel. Individual

adjustable louvers with 30 degrees downward stops shall be furnished to provide

desired control of discharge air. All metal surfaces of the enclosure shall be

?-hDSFIthE coated to resist corrosion and finished in a durable polyester powder coat
inish.

Mounting brackets designed for either ceiling or wall swivel mounting shall be
furnished as shown on the heating schedule.

Heaters shall be of the draw-through air flow design to eliminate the element hot
spots and extend design life.

Fans shall be aluminum, directly connected to fan motor, and designed specifically
for unit heater application.

Low voltage control 24 volt transformers shall be standard on models 7.5 KW and
greater (Optional 120V), to allow safer more precise temperature control. Individual
optional field installable control kits shall be available for all models. All controls shall
have pig tails and spade terminals for ease of wiring to centrally located terminal
board. All heaters of 63 amperes or less shall be provided with power disconnect
switches (field installed kits or factory installed).

All heaters shall be UL Listed and meet the requirements of the National Electrical
Code.

For safety, the electric heating bank shall consist of metal sheath heating elements.
The elements shall consist of 80/20 Nichrome wire encased in refractory material
(MGO) and have a copper clad steel sheath for strength and corrosion resistance,
and aluminum fins for faster heat transfer. Automatic reset thermal overheat
protection shall be of the linear capillary type wired for instantaneous de-energizing
in case of the thermal overload. Heating bank to have protective air inlet louvers.

Motors shall be totally enclosed, designed for continuous heavy-duty all-angle
operation and equipped with built-in thermal overload protection, with stainless steel
louvers,

EXECUTION: NOT USED
END OF SECTION
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SECTION 15800
HVAC AIR DISTRIBUTION

GENERAL: Mot Used
PRODUCTS

2.1 SHEET METAL DUCT WORK:

A

General: Except as otherwise indicated, fabricate rectangular ducts with galvanized
sheet steel, in accordance with SMACNA "HVAC Duct Construction Standards,”
Tables 1-3 through 1-19, including their associated details. Conform to the
requirements in the referenced standard for metal thickness, reinforcing types and
intervals, tie rod applications, and joint types and intervals.

Fabricate rectangular ducts in lengths appropriate to reinforcement and rigidity class
required for pressure classification.

Provide materials that are free from visual imperfections such as pitting, seam
marks, roller marks, stains, and discolorations.

Duct system shall be constructed as spedified below:

1. Supply Ductwork: 2" w.c. duct construction between air handling unit fan and
terminals. Flexible or sheet metal ductwork from branch duct to diffusers as

indicated.
2. Return Air Ductwork: 2" w.c. duct construction.
. General Exhaust System: 2" w.c. duct construction.
4. Paint all cut ends on galvanized angles, rods and other uncoated surfaces with
aluminum paint.

5. All duct joints and seams shall be sealed with UL rated duct seal as
manufactured by MEI, ECO Duct Seal, No. 44-50 or comparable acceptable
product.

Cross Breaking or Cross Beading: Cross break or bead duct sides that are nineteen
(19) inches and larger and are 20 gauge or less, with more than ten (10) sq. ft. of
unbraced panel area, as indicated in SMACNA "HVAC Duct Construction Standard,”

Figure 1 4, unless they are lined or are externally insulated.

Rectangular Duct Fittings: Fabricate elbows, transitions, offsets, branch connections,
and other duct construction in accordance with SMACNA "HVAC Metal Duct
Construction Standard,” 1985 Edition, Figures 2 1 through 2 10.

Flexible duct work shall not exceed six (6) feet in length and shall be installed
without sharp bends. Flex duct shall be limited to connecting ceiling diffusers to
branch ducts. Flexible ductwork shall be U.L. listed as Class 1 Air Ducts Standard
181. Flexible ductwork shall be ATCO UPC #036 or acceptable comparable product.

Flexible Duct Elbow Supports shall be Build Right Products-Flex® or comparable
acceptable product.
a. Universal-mount 1-piece, fully adjustable, radius-forming brace to support
4-inch through 16-inch diameter flexible air ducts.
Classified: UL 2043.
Material: 100 percent recycled copolymer polypropylene.
Support Frame Radius: 8 inches.
Compliance for Flexible Duct Radius:
1) SMACNA HVAC Duct Construction Standards.
2) ASHRAE Advanced Energy Design Guides.
3) ADC Flexible Duct Performance and Installation Standards.

P oon g

All sheet metal seams shall be sealed with mineral impregnated woven fiber tape as
manufactured by Hardcast, Inc. Provide manual volume dampers where shown on
drawings and/or where needed for system balancing. Dampers shall be opposed
blade type as specified below.

Manual volume dampers shall be constructed of 16 gauge galvanized steel formed
into structural hat channel shape with tabbed corners for reinforcement. Damper
blades shall be opposed blade type single skin 16 gauge galvanized steel with three
longitudinal groaves for reinforcement.

Spin in fittings shall be Buckely Air-Tite Bell Mouth Model BM with balancing damper
as manufactured by Buckley Assodiates, Inc., or acceptable comparable product.

2.2 AIR TERMINAL DEVICES:

A.
B.

Refer to Air Device Schedule on the contract drawings for Air Device Models/Types.

Refer to Architectural drawings for color and finish of air devices.

2.3 DUCT LINING:

A. Products:

1. K-Flex Gray Duct Liner with PSA, or Armacell AP/Coilflex. If product is rated for
flame 25 and smoke 50, then delete.

B. Material shall have a density ranging from 6 |b/ft3 (ASTM D1622, ASTM D3575).

C. Material shall have a maximum thermal conductivity (k) of 0.25 Btu-infhr-ft2-°F @
75°F mean temperature (ASTM C518, ASTM C177).

PART 3 EXECUTION:
3.1 EXECUTION:

A. Install rigid round, rectangular, and flat oval metal duct with support systems
indicated in SMACNA "HVAC Duct Construction Standards,” Tables 4-1 through 4-3
and Figures 4-1 through 4-8.

B. Install all ducts with the fewest possible joints.

C. Locate ducts, except as otherwise indicated, vertically and horizontally, parallel and
perpendicular to building lines; avoid diagonal runs. Install duct systems in shortest
route that does not obstruct useable space or block access for servicing building and
its equipment.

D. Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

E. Install louvers and accessories complete with mounting frames as indicated on the
drawings. Coordinate all rough opening requirements with all trades prior to
fabrication or procurement of any penetrations.

F. Conceal ducts from view in finished and occupied spaces by locating in mechanical
shafts, hollow wall construction, or above suspended ceilings. Do not encase
horizontal runs in solid partitions, except as specifically shown.

G. Non-Fire-Rated Partition Penetrations: Where ducts pass interior partitions and
exterior walls, and are exposed to view, conceal space between construction opening
and duct and/or duct insulation with sheet metal flanges of same gauge as duct.
Overlap opening on four (4) sides by at least one and one-half (1-1/2) inches.

H. Duct Connections: Installation specified is for conventional connections not exposed
to the weather, high heat, or corrosive agents.

I. Equipment Connections: Connect equipment with flexible connectors in accordance
with SMACNA requirements.

1. Branch Connections: Comply with SMACNA “HVAC Duct Construction Standards,”

Figures 2-7 and 2-8.
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Qutet and Inlet Connections: Comply with SMACNA "HVAC Duct Construction
Standards,” Figures 2-16 through 2-18.

Terminal Units Connections: Comply with SMACNA "HVAC Duct Construction
Standards,” Figure 2-19.

Seam and Joint Sealing: Seal duct seams and joints as follows:

1. Seal all transverse joints, longitudinal seams, and duct penetrations.
2. Seal externally insulated ducts prior to insulation installation.

DUCT SYSTEM HANGERS AND SUPPORTS:

1, Hangers and supports shall be provided for all duct systems, as recommended
by SMACNA for the existing structural elements. Additional requirements are as

follows:
a. Spacing shall be as recommended by SMACNA, for each duct size and
material type.

b. Support horizontal ducts within two (2) feet of each elbow and within four
(4) feet of each branch intersection.

END OF SECTION

SECTION 15951
TESTING, ADJUSTING AND BALANCING FOR HVAC AND PLUMBING

GENERAL

1.1 RELATED DOCUMENTS

A. Drawing and general provisions of the Contract, including the General and

Supplementary Conditions, apply to this Section and the other Sections of Division
15.

1.2 SUMMARY

1.3

Coordinate work of this section with all trades.

Work covered in this Section shall be performed after completion of work specified in
all Divisions as they related to this work.

Review of design drawings and specifications, and comment on potential problem
areas.

Site inspections of ongoing sheet metal installation with written report from each
visit.

Air leak testing of ductwork system. See Section 15955 - “Leak Testing, Air
Distribution, HVAC and Plumbing Piping and Duct Systems.”

Measurement and setting of all air systems provided or spedified in accordance with
these contract documents, recording data, making tests, and preparing reports, all
as hereinafter specified.

Coordinate with all trades to provide all incidental items not indicated on drawings or
in specifications that belong to work described or are required for complete systems
balancing, at no additional cost to Owner.

SUBMITTALS

A. Agency Data:

1. Submit proof that proposed testing, adjusting, and balancing agency meets the
qualifications specified within 30 days of award of contract.

Certified Reports: Submit testing, adjusting, and l;a|an.|:ing reports bearing the seal
and signature of Test and Balance Engineer. Follaw procedures and format specified
below:

1. Report Format: Report forms shall be those standard forms prepared by
referenced standard for each respective iteém and system to be tested, adjusted,
and balanced. Bind report forms complete with schematic systems diagrams
and other dita in reinforced, vinyl, three-ring binders. Provide binding edge
labels with groject identification and a title descriptive of contents. Divide
contents of binder into divisions listed below, separated by divider tabs:

a. General Information and Summary

b. Air Systems

2. Report Contents: Provide following minimum information, forms and data:

a. General Information and Summary: Inside cover sheet to identify testing,
adjusting, and balancing agency, Contractor, Owner, Architect, Engineer,
and Project. Include addresses, and contact names and telephone
numbers. Include certification sheet containing seal and name address,
telephone number, and signature of Certified Test and Balance Engineer.
Include in this division listing of the instrumentations used for the
procedures along with proof of calibration,

b. Remainder of the report shall contain appropriate forms containing as
minimum, information indicated on standard report forms prepared by
AABC and NEBB, for each respective itefn and system. Prepare schematic
diagram for each item of equipment and system to accompany each
respective report form.

NIST Calibration Reports: Submit proof that all testing and balancing instruments
and equipment used for this project has been calibrated in accordance with NIST
Standards, within period of six months prior to starting project.

Final submittal shall include but not be limited to following:

1. List of equipment used to perform test and procedures.

2. Equipment performance data and equipment curves with actual points of
performance indicated on curves as compiled during balancing.

3.  Air Devices (supply, return and exhaust) and all air outlets.

4. Duct traverse readings during balancing.

5. On balance report documents record date and time of reading.

1.4 QUALITY ASSURANCE

A. Agency Qualifications:

1. Employ services of independent testing, adjusting, and balancing agency
meeting qualifications specified below.

2. Certified by National Environmental Balancing Bureau (NEBB) or by Associated
Air Balance Council (AABC) in those testing and balancing disciplines required
for this project, and having at least one Professional Engineer registered in
State in which services are to be performed, certified by NEBB or AABC as Test
and Balance Engineer.

Work shall be accomplished in accordance with specifications. Procedures specified
shall be in accordance with Associated Air Balance Council's National Standards or
National Environmental Balancing Bureau's Procedural Standards.

Design Review

1. Review all design drawings and specifications, Review shall include:
a. Duct pressure classification
b.  Control device location and balancing devices location in duct systems and
piping systems.

¢. Indicate additional balancing devices required for proper balancing.
d. Specifications on all devices required for balancing.
e. Note any potential noise problems.

2. Within 90 days of award of contract, meet with the Architect, Mechanical
Contractor, and Building Automation System Contractor to review procedures
and agenda and comments on design documents as to potential problem areas.

Shop Drawing Review

1. Review "Instrumentation and Control for HYAC" shop drawing submittals noting
any potential balancing problems. Note comments on submittal, sign, stamp
and return to General Contractor. All "Instrumentation and Control for HVAC”
submittals must be reviewed by balancing agency prior to review by Architect.

Pre-Balancing Conference: Prior to beginning of testing, adjusting, and balancing
procedures, schedule and conduct conference with Architect and representatives of
installers of mechanical systems. Objective of conference is final coordination and
verification of system operation and readiness for testing, adjusting, and balancing.

During construction, balancing agency shall inspect the installation of pipe systems,
sheet metal work, temperature controls, and other component parts of heating,
ventilating, and air conditioning systems. Inspections shall be performed periodically
as work progresses. Minimum of two inspections are required as follows: (1) when
60 percent of ductwork is installed; (2} when 90 percent of equipment is installed.
Balancing agency shall submit brief written report of each inspection to Owner and
Architect.

1.5 OWNER'S INSTRUCTIONS

A,

PART 2

PART 3

Balancing contractor's technician along with his balancing engineer shall provide 16
hours of instruction to Owner's engineers on balancing methods, procedures and
equipment.

PRODUCTS (NOT USED)

EXECUTION

3.1 SYSTEM BALANCE _ GENERAL REQUIREMENTS

A

Balance heating, ventilating, air conditioning, to obtain air quantities Indicated and
required for proper operation of system. Field work performed under this Section
shall be provided under direct supervision of a Registered Professional Engineer.
Furnish services for complete adjustment of air handling and exhaust systems, air
distribution and controls. During all tests, it shall be demonstrated that systems shall
be free from leaks and all parts of system will operate comrectly. If not, report
deficiencies to Contractor and Owner. Balancing Firm shall make final adjustments
to equipment as may be required for proper operation, maintaining correct
temperatures in all parts of the building. Controls shall be adjusted by
"Instrumentation and Control for HVAC" technicians in conjunction with Balancing
Firm. Coordinate setpoints and adjustments with “Instrumentation and Control for
HVALC.”

Preliminary Work:

1. Inspect project site prior to starting adjustments to verify completion of trades,
including general construction, piping system, ductwork system, building
automation systems, and electrical systems, as they relate to balancing work.
Verification shall include but not be limited to following:

a. Ductwork System:

1)  Duct joints sealed.
2) Witmess leakage tests required under sheet metal section.
3) Dampers and control devices installed.

b. Proper direction of rotation for motor-driven equipment and for proper

speed on muiti-speed motors.

Balancing devices are installed and accessible.

Control device connections.

e. Note problems in general construction of the building that might effect
systems performance such as sealing of windows, building joints, exhaust
shafts, etc.

f  Problems discovered during this inspection shall be reported to General
Contractor and Owner.

2. Contractor shall certify in writing that each piping system has béen prepared as
per this Section, indicating dates procedures were done and which contractor
did work. Submit in writing to Architect before beginning balari€ing work.

a e

Balancing of heating and air conditioning, and ventilating systems ta achieve air
quantities specified at each air inlet, outlet, or damper shown on plais at proper
conditions of static pressure and temperature differential.

Study and report on excessive noise conditions, which may develop during system
balancing. Report shall be sent to Architect,

3.2 AIR SYSTEM BALANCE

A.

Equipment shall be started per design sequence. Determine fan airflow at rated
speed. If airflow is not within 10% of design capacity at rated speed, review system
conditions, procedures, and recorded data. Check and record pressure drops across
filters, compensate for clean versus dirty filters, coils, sound traps, airflow sensors,
etc., to indicate excessive pressure loss or leakage. Resolve problems with
appropriate contractor. If systems are properly operating, and airflow is still
unacceptable, adjust fan drive in accordance with manufacturer's recommendations
to obtain proper airflow and static pressure, Systems shall be balanced and
operated at lowest feasible static pressure with allowance for filter loading, Record
fan suction pressure, fan discharge pressure, amperage and airflow measurement.
Correct fan curves to indicated new points of balance. Fan motor shall not be
overloaded.

With fan systems adjusted and dampers set to handle normal minimum outdoor air,
perform following tests and compile following information:

1. Air Handling Equipment
a. Design Conditions
1)  Supply, Return and Exhaust Airflow
2) Static and Total Pressure
3) Outdoor Airflow
4) Motor rating
5) Fan speed
6) Outlet Velocity
b. Installed Equipment
1)  Manufacturer
2}  Motor serial number
3) Motor type and efficiency, rating, voltage, phase, full-load amperes.
c. Field Test
1) Fan speed
2) No-load operating amperes
3} Fan motor operating amperes
4) Calculated motor output
d. Test for Total Air
1)  Sum of discharge, exhaust, return air and outside air ducts.
2) MNumber and locations of velocity readings taken.
3) Duct average velocity
4) Total airflow
e. After completion of tests, adjustments, and balancing undér minimum
outdoor air conditions, set system for 100% outdoor air. Repeat the total

C.

D.

airflow tests to check field versus design conditions. Results under 100%
outdoor air cycle shall agree with conditions found under "minimum fresh
air operation” before system is considered to be in balance, Adjustments
of proper dampers shall be made to achieve balance.

With supply, return, and exhaust systems properly adjusted for airflow and static
pressure, conduct following test, adjustments and compilation of data:

1. Duct Mains and Branches:
a. Adjust, measure and record airflow, static pressure of duct mains and
branch ducts to provide required pressure and airflow at terminal devices.
2. Air Outlets (supply, return and exhaust registers diffusers and grilles)
a. Manufacturer, model number, size of outlet and number of throw
directions.
b. Design and actual airflow.
Adjust outlets to obtain design airflow within +5%.
Adjust direction of throw as required to match final installation location to
prevent drafts.
e. With supply, return and exhaust balanced to design airflow, report room
pressurization, (positive or negative). Report pressure readings relative to
adjacent spaces only where requested by Owner or Architect.

a o

Sheaves And Belts:

1. Should the air balance not meet acceptable industry standard tolerances as
referenced herein, change and replace sheaves and belts to provide a final
acceptable air balance. Replacement of sheaves and belts shall be provided at
no additional cost.

3.3 ACOUSTICS AND NOISE CRITERIA

A.

Verify that mechanical systems comply with noise criteria as specified and indicated
in Division 15. Where compliance is questionable or where requested by Owner,
Architect or Contractor, take sound power level reading and record. Diagnose
equipment causing deviations and report deviations to appropriate trade contractor
and Contractor. Resolve noise problems with Contractor and appropriate Installer.

3.4 CALIBRATION

A.  During testing and balancing, inspect temperature sensors, pressure sensors,
humidity gauges, digital indicators, and thermometers, provided under Division 15.
Report discrepancies to the Contractor for replacement or recalibration,
3.5 RE-BALANCE
A. After Architect's review of test and balance report submittal, make adjustment in any

balancing point as required by Architect, to correct discrepancies between balance
report and design, at no additional cost.

3.6 FINAL BALANCE

A.

Visit site within one year after building occupancy if necessary to adjust and
rebalance, any system required by Owner, to resolve any and all complaints. After
final balance, revise previous submittal and resubmit to architect for record purpose.
Rebalance and resubmittals shall be done at no additional cost to Owner.

END OF SECTION

SECTION 15955

LEAK TESTING, AIR DISTRIBUTION, HVAC AND PLUMBING PIPING AND DUCT

PART 1
PART 2
PART 3

SYSTEMS

GENERAL: Not Used
PRODUCTS: Mot Used
EXECUTION

3.1 DUCT LEAK TESTING:

A,

B.

Test the entire ductwork air distribution system.

Disassemble, reassemble, and seal segments of systems to accommodate leak
testing and for compliance of test requirements.

Prior to installation insulation, conduct tests at static pressures equal to the
maximum design pressure for each section of the system. If pressure classifications
are not indicated, test entire system at the maximum system design pressure. Do
not pressurize systems above the maximum design operating pressure.

Determine leakage from entire system or from each section of the system being
tested by relating leakage to the surface area of the test section.

Maximum Allowable Leakage: As described in SMACNA HVAC Air Duct Leakage Test
Manual, latest edition. Comply with requirements for leakage classification 12 for
rectangular ducts in pressure classifications less than and equal to 2 inches water
gage (both positive and negative pressures).

Remake leaking joints as required and apply sealants to achieve specified maximum
allowable leakage.

Record leakage testing results on forms from the SMACNA HVAC Air Duct Leakage
Test Manual. Submit results within one week of testing.

3.2 PLUMBING AND DRAINAGE SYSTEM LEAK TESTING:

A.

The entire plumbing and drainage systems installed under this contract shall be
tested hydrostatically as indicated below before insulation covering is applied and
proved tight under the following gauge pressures (only work installed under this
contract shall be tested). Provide all necessary isolation valves, temporary bypasses
and other means and methods to accommodate:

1. Domestic Water (hot, cold, and hot water circ.)......50 psi
2. Sanitary and Vent {including water heater discharge)....10" wc

END OF SECTION
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