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SECTION 23 70 03.00 10

HEATI NG AND UTI LI TI ES SYSTEMS, CENTRAL STEAM
01/ 08

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the
requirenents for two types of central steam heating
systens and one type of central steamutilities
system

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

Thi s gui de specification includes tailoring options
for radiators & convectors, unit heaters, and
heating and ventilating units. Selection or

desel ection of a tailoring option will include or
exclude that option in the section, but editing the
resulting section to fit the project is stil

required.
EE IR I Sk S S I S S S S R R Rk S I S Sk S kR R S I Ik S S I R Rk I I O S

PART 1 GENERAL

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: If the steamis required exclusively either

for heating or for utilities, the specification wll
be revised by the deletion of requirenments which are
i napplicable to the systemrequired for the project.
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a. Steam heating systenms: Steam heating systens
shal | operate at a pressure of approxi mately 35 kPa
(5 psig). The steam shall be supplied froma
central steam plant and shall be reduced to the
speci fi ed gauge pressure.

(1) Vacuumreturn system Condensate fromthe
heati ng system shall be returned by vacuumto the
vacuum punpi ng unit which will punp the condensate
back to the central steam plant.

(2) Gavity-return system Condensate fromthe
heati ng system shall be returned by gravity to a
condensate punping unit which will punp the
condensate back to the central steam pl ant.

b. Steamutility systens: Steamutility systens
shal |l be of the two-pipe gravity-return type with
steam supplied froma central plant at a gauge
pressure of approximtely 690 kPa (100 psig) and
reduced to a gauge pressure of approximtely 275 kPa
(40 psig). The steamshall be supplied to

st eam usi ng equi pnent wi thout further reduction in
pressure and the condensate shall return through
nmedi um pressure traps, flash tanks, and a condensate
punping unit to the central system

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

1.1 REFERENCES

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.
Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)
AHRI 850 (2004) Standard for Performance Rating of
Commercial and Industrial Air Filter
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Equi pnent
AVERI CAN WATER WORKS ASSOCI ATI ON ( AWAA)
AWM C606 (2006) G ooved and Shoul dered Joints

AVERI CAN VEELDI NG SOCI ETY ( AWB)

AWS A5. 8/ A5. 8M (2004; Errata 2004) Specification for
Filler Metals for Brazing and Braze Wl ding
AWS D1.1/D1. 1M (2008; Errata 2009) Structural Wl ding
Code - Steel

ASME | NTERNATI ONAL ( ASMVE)

ASME Bl.20.1 (1983; R 2006) Pipe Threads, Cenera
Pur pose (I nch)

ASME B16. 1 (2005) Standard for Gray Iron Threaded
Fittings; O asses 125 and 250

ASME B16. 15 (2006) Cast Bronze Threaded Fittings
Cl asses 125 and 250

ASME B16. 18 (2001; R 2005) Cast Copper Alloy Sol der
Joint Pressure Fittings

ASME B16. 21 (2005) Nonnetallic Flat Gaskets for Pipe
FI anges

ASME B16. 3 (2006) Malleable Iron Threaded Fittings,
O asses 150 and 300

ASME B16. 39 (1998; R 2006) Standard for Malleable Iron
Threaded Pi pe Unions; Casses 150, 250,
and 300

ASME B16. 4 (2006) Standard for Gray Iron Threaded

Fittings; O asses 125 and 250

ASME B16. 5 (2009) Standard for Pipe Flanges and
Fl anged Fittings: NPS 1/2 Through NPS 24

ASME B16. 9 (2007) Standard for Factory-Made W ought
Steel Buttwelding Fittings

ASME B19. 3 (1991; Addenda A 1994; Addenda B 1995)

Safety Standard for Conpressors for
Process I ndustries

ASME B31.1 (2007; Addenda 2008) Power Pi pi ng

ASME B40. 100 (2005) Pressure Gauges and Gauge
Attachnents

ASME BPVC SEC | X (2007; Addenda 2008) Boiler and Pressure

Vessel Code; Section I X, Welding and
Brazing Qualifications
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ASME BPVC SEC VIII D1 (2007; Addenda 2008) Boiler and Pressure
Vessel Code; Section VIII, Pressure
Vessel s Division 1 - Basic Coverage

ASME PTC 19. 3 (1974; R 2004) Tenperature Measurenent
I nstrunments and Appar at us

ASTM | NTERNATI ONAL ( ASTM

ASTM A 106/ A 106M (2008) Standard Specification for Seanl ess
Carbon Steel Pipe for Hi gh-Tenperature
Servi ce

ASTM A 181/ A 181M (2006) Standard Specification for Carbon

St eel Forgings, for General -Purpose Piping

ASTM A 183 (2003; R 2009) Standard Specification for
Carbon Steel Track Bolts and Nuts

ASTM A 504/ A 504M (2008) Standard Specification for Wought
Carbon Steel Wheels

ASTM A 53/ A 53M (2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seanl ess

ASTM A 536 (1984el1; R 2004) Standard Specification
for Ductile Iron Castings

ASTM A 653/ A 653M (2009) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-l1ron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

ASTM A 659/ A 659M (2008) Standard Specification for
Comrercial Steel (CS), Sheet and Strip,
Carbon (0.16 Maxinumto 0.25 Maxi num
Percent), Hot-Rolled

ASTM A 733 (2003) Standard Specification for Wl ded
and Seanl ess Carbon Steel and Austenitic
Stainl ess Steel Pipe N pples

ASTM B 251 (2002e1) Ceneral Requirements for Wought
Seamnl ess Copper and Copper-Al |l oy Tube

ASTM B 251M (1997; R 2003) GCeneral Requirenents for
W ought Seam ess Copper and Copper- Al | oy
Tube (Metric)

ASTM B 32 (2008) Standard Specification for Sol der
Met al
ASTM B 88 (2003) Standard Specification for Seam ess

Copper Water Tube

ASTM B 88M (2005) Standard Specification for Seanl ess
Copper Water Tube (Metric)

SECTION 23 70 03.00 10 Page 8



ASTM C 700 (2007a) Standard Specification for
Vitrified day Pipe, Extra Strength,
Standard Strength, and Perforated

ASTM D 1248 (2005) Standard Specification for
Pol yet hyl ene Pl astics Extrusion Materials
for Wre and Cabl e

ASTM D 1693 (2008) Standard Test Method for
Envi ronmental Stress-Cracking of Ethyl ene
Pl astics

ASTM D 2000 (2008) Standard O assification Systemfor
Rubber Products in Autonotive Applications

ASTM D 3308 (2006) PTFE Resin Skived Tape

ASTM D 635 (2006) Standard Test Method for Rate of

Burni ng and/or Extent and Time of Burning
of Self-Supporting Plastics in a
Hori zontal Position

EXPANSI ON JO NT MANUFACTURERS ASSOCI ATI ON ( EIMR)
EJVA Stds (2003) EJMA St andards
HYDRONI CS | NSTI TUTE DI VI SI ON OF GAMA ( HYI)

HYI - 005 (2004) 1=B=R Ratings for Boilers,
Baseboard Radi ati on and Fi nned Tube
(Comerci al)

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MSS)

MBS SP- 25 (2008) Standard Marking System for Val ves,
Fittings, Flanges and Unions

MBS SP- 58 (2002) Standard for Pipe Hangers and
Supports - Materials, Design and
Manuf act ur e

MBS SP- 69 (2003; R 2004) Standard for Pipe Hangers
and Supports - Sel ection and Application

MBS SP-70 (2006) Standard for Cast Iron Gate Val ves,
Fl anged and Threaded Ends

MBS SP-71 (2005) Standard for Gray Iron Swi ng Check
Val ves, Flanged and Threaded Ends

MBS SP- 80 (2008) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (2002) Standard for Cast Iron dobe &

Angl e Val ves, Fl anged and Threaded Ends
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NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Cenerators

PLUMBI NG HEATI NG COOLI NG CONTRACTORS NATI ONAL ASSCOCI ATI ON ( PHCC)
NAPHCC NSPC (2003) National Standard Pl unbi ng Code
UNDERWRI TERS LABORATORI ES (UL)

UL 94 (1996; Rev thru Jun 2009) Tests for
Flanmebility of Plastic Materials for
Parts in Devices and Appliances

1.2 SUBM TTALS

EE R R R S R I R R I R S R R R R R S R I R I R R R S R R S R R O

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] submt the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

SECTION 23 70 03.00 10 Page 10



Dr awi ngs
Install ation

Detail drawi ngs consisting of schedul es, perfornance charts,
brochures, diagrans, draw ngs, and instructions necessary for
installation of the systens as specified. Detail draw ngs for
punpi ng units and appurtenances, including controls. Indicate in
the Draw ngs cl earances required for maintenance and operation and
conplete wiring and schemati c di agrans, equi pnent |ayout and
anchorage, and any other details required to denonstrate that the
system has been coordi nated and will properly function as a unit.

Pi pe Anchors
Det ai | ed drawi ngs of pipe anchors, before installation
SD- 03 Product Data

Wl di ng
Syst em Equi pnent

A copy of qualified procedures and a |list of names and
identification synbols of qualified welders and wel di ng operators.

Spare parts data for each item of equi pment provided, after
approval of the drawi ngs and not later than [__ ] nmonths before
the date of beneficial occupancy. Include in the data a conplete
list of spare parts and supplies, with current unit prices and
supplies, with current unit prices and supply sources.

Framed | nstructions

Proposed di agrans, instructions, and other sheets, before
posti ng.

SD- 06 Test Reports
Adj usting, Bal ancing, Testing and |Inspecting

Test reports in booklet formshowing all field tests perforned
to adj ust each conponent and all field tests perforned to prove
conpliance with the specified performance criteria, upon
conpleting and testing the system Indicate in each test report
the final position of controls.

SD- 10 Operation and Mi ntenance Data
Operating and Mai ntenance I nstructions

[Six] [ ] compl ete copies of operation manuals outlining the
step-by-step procedures required for system startup, operation
and shutdown. Include in the manual s the nmanufacturer's nane,
nodel nunber, service manual, parts list, and a brief description
of all equiprment and their basic operating features. [Six]

[ ] conpl ete copies of maintenance manuals listing routine
mai nt enance procedures, possible breakdowns and repairs, and
troubl eshooting guides. Include in the nmanuals piping | ayout,

equi pnent | ayout, and sinplified wiring and control diagranms of

SECTION 23 70 03.00 10 Page 11



the system as install ed.
1.3  QUALITY ASSURANCE

1.3.1 Wl di ng

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: |If need exists for nore stringent
requirenents for weldnents, delete the first
bracketed statenent and the wel ding submttal

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

[ Piping shall be wel ded in accordance with qualified procedures using
performance-qualified wel ders and wel di ng operators. Procedures and

wel ders shall be qualified in accordance with ASVE BPVC SEC | X. Wl ding
procedures qualified by others, and wel ders and wel di ng operators qualified
by anot her enpl oyer nay be accepted as pernitted by ASVE B31.1. The
Contracting Oficer shall be notified 24 hours in advance of tests and the
tests shall be perforned at the work site if practical. The welder or
wel di ng operator shall apply his assigned synbol near each weld he makes as
a permanent record. Structural menbers shall be wel ded in accordance with
Section 05 05 23 WELDI NG, STRUCTURAL.] [Welding and nondestructive testing
procedures are specified in Section 43 02 00 WELDI NG PRESSURE PI PI NG. ]

1.3.2 Use of Asbestos Products
Products whi ch contain asbestos are prohibited. This prohibition includes
itenms such as packi ngs or gaskets, even though the itemis encapsul ated or
the asbestos fibers are inpregnated with binder material.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Protect all equiprment delivered and pl aced in storage from weat her,
hum dity and tenperature variations, dirt and dust, or other contam nants.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT
2.1.1 St andard Products

Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacture of the products and that
essentially duplicate itens that have been in satisfactory use for at |east
2 years prior to bid opening. Equipnent shall be supported by a service
organi zation that is, in the opinion of the Contracting Oficer, reasonably
convenient to the site.

2.1.2 Nanepl at es
Each maj or item of equi pment shall have the nmanufacturer's nanme, address,
type or style, nodel or serial nunber, and catal og nunber on a plate
secured to the item of equi pnment.

2.1.3 Prevention of Rust
Unl ess ot herwi se specified, surfaces of ferrous metal subject to corrosion

shal |l be factory prime painted with a rust inhibiting coating and
subsequently factory finish painted in accordance with the manufacturer's

SECTION 23 70 03.00 10 Page 12



standard practice. Equi pnent exposed to high tenperature when in service
shall be prinme and finish painted with the nmanufacturer's standard heat
resistant paint to a mninumthickness of 0.025 mr 1 ml.

.1.4 Equi pnrent Guards and Access

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

NOTE: Catwal k, | adder, and guardrail wll be

indicated if required for access to equipnent. |f
not applicable delete the entire sentence within the
bracket s.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Ful ly encl ose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personnel contact.

Hi gh tenperature equi pnent and pi pi ng exposed to contact by personnel or
where a fire hazard will be created shall be properly guarded or covered
with insulation of a type specified. Provide itens such as catwal ks,
operating platforns, |adders, and guardrails where shown and construct them
in accordance with Section [05 50 13 M SCELLANEQUS METAL FABRI CATI ONS] |

05 51 33 METAL LADDERS] .

.2 VATERI ALS

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Copper tubing and steel pipe will be
consi dered conpetitive unless one is not considered
satisfactory for the project.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Materials shall conformto the follow ng:

. 2.1 Filters

AHRI  850.

. 2.2 Iron and Steel Sheets

.2.2.1 Gal vani zed Iron and Stee

ASTM A 659/ A 659, ASTM A 653/ A 653N with general requirenments conformng
to ASTM A 504/ A 504N. Gauge nunbers specified refer to manufacturer's

st andard gauge.

.2.2.2 Uncoat ed (Bl ack) Stee

Conposition, condition, and finish best suited to the intended use. Gauge
nunbers specified refer to manufacturer's standard gauge.

. 2.3 Pi pe and Pipe Fittings

.2.3.1 Adapt ers

Adapters for copper tubing shall be brass or bronze for soldered fittings.
.2.3.2 Cast lron Pipe Fittings

ASME B16. 1 or ASME B16.4, Cass 125, type to match adjacent piping.
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2.2.3.3 Cay Sewer Pipe
ASTM C 700, Cass 1, Type I, Style a.
2.2.3.4 Copper Tubi ng

ASTM B 88, ASTM B 88N, Type K or L. For conpressed air tubing, ASTM B 251N
ASTM B 251.

2.2.3.5 Fittings for Brass or Copper Pipe
ASME B16. 15, Cass Aor B
2.2.3.6 Fittings for Copper Tubing

Cast or wought bronze or wought copper, soldered-joint, brazed-joint, or
flared-joint type, as specified, conpletely fabricated at the factory.
Bronze threaded fittings shall conformto the applicable requirenments of
ASME B16. 15. Cast copper alloy solder joint pressure fittings shal
conformto ASME B16.18. Fittings on Type L tubing shall be brazed-joint
type of cast or wought bronze or wought copper. Fittings on Type K
tubing shall be cast bronze flared joint type. Brass or bronze adapters
for brazed tubing may be used for connecting tubing to flanges and to
threaded ends of valves and equi prent. Extracted brazed tee joints
produced with an acceptable tool and installed as reconmended by the
manuf act urer may be used. G ooved nechanical joints and fittings shall be
designed for not |ess than 862 kPa 125 psig service and shall be the
product of the same nmanufacturer. Gooved fitting and nechani cal coupling
housi ng shall be ductile iron conform ng to ASTM A 536. Gaskets for use in
grooved joints shall be nolded synthetic polyner of pressure responsive
design and shall conformto ASTM D 2000 for circulating mediumup to 110
degrees C 230 degrees F. Gooved joints shall conformto AW C606.
Coupling nuts and bolts for use in grooved joints shall be steel and shal
conformto ASTM A 183.

2.2.3.7 Mal | eabl e Iron Pipe Fittings

ASME B16. 3, type required to match adjacent piping.
2.2.3.8 Ni ppl es

ASTM A 733, standard wei ght.
2.2.3.9 Pi pe

ASTM A 53/ A 53N or ASTM A 106/ A 106V, Grade A or B, black steel. Pipe
shal | be standard wei ght unl ess ot herwi se specified.

2.2.3.10 Wel ding Fittings for Pipe
ASME B16. 9.

2.2.3.11 Pi pe Fl anges and Fl anged Fittings
Steel flanges, ASTM A 181/ A 181N and ASME B16.5. Convoluted fl anges shal
mate with ASMVE B16.5, Cdass 150 flanges. Flanges and fittings shall have

the manufacturer's trademark affixed in accordance with M5SS SP-25 so as to
permanently identify the manufacturer.
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.2.3.12 Pi pe Hangers, Inserts,

MBS SP-58 and MSS SP-69.

.2.3.13 Pi pe Threads

ASME BL. 20. 1.

.2.3. 14 Sol der, Silver

AWE A5. 8/ A5.8lv, or the sol der

anti nony.

.2.3.15 Uni ons

ASME B16. 39,

.2.3.16 Gasket s

ASME B16. 21.

nmetal shall

and Supports

type to match adjacent pi ping.

conformto ASTM B 32 95-5 tin

Approved metallic self-centering style and ring styl e gasket

consisting of netallic retainer and sealing gland may be used for intended
servi ce.

. 2.

4

Pol yet hyl ene Tubi ng

Lowdensity virgin polyethylene conformng to ASTM D 1248, Type |, Category
5, Cass B or C

. 2.

. 2.

5

5.

Val ves
1 Check Val ves

a. Sizes 80 mr 3 inches
Cl ass 125.

and | ess,

bronze:

VMBS SP-80, Type 3 or 4,

b. Sizes 50 nm 2 inches through 600 mr 24 inches, cast iron: NMSS SP-71
Type Il or IV, Oass 125.

.2 d obe Val ves

a. Sizes 80 mr 3 inches
3, Cass 125.

b. Sizes 50 nr 2 inches
Type 111, Oass 125.

.3 Angl e Val ves

a. Sizes 80 nmr 3 inches
Cl ass 125.

b. Sizes 50 nmr 2 inches
Type |V, Cass 125.

.4 Gat e Val ves

a. Sizes 80 mr 3 inches
Cl ass 125.

and | ess,

bronze:

MBS SP-80, Type 1, 2, and

t hrough 300 mr 12 inches, cast iron: N5S SP-85,

and | ess,

bronze:

MBS SP-80, Type 1, 2, or 3,

t hrough 300 mr 12 inches, cast iron: NSS SP-85,

and | ess,

bronze:

VMBS SP-80, Type 1 or 2,
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b. Sizes 50 nm 2 inches through 1200 mr 48 inches, cast iron
MBS SP-70, Type I, Cass 125, Design OI or OF (OS & Y), bronze trim

2.2.5.5 Radi at or Val ves

Qui ck- openi ng di sk type, angle-patterned, and constructed of brass. Valves
shal | be provided with union radi ator connections, spring-retained packing,
and conposition mushroom handl es.

2.2.6 El ectrical Mdtors

Motors shall be as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM

2.3 ELECTRI CAL WORK

Provide electrical notor driven equi pnment specified conplete with notors,
notor starters, and controls. Electrical equipnent and wiring shall be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM El ectrica
characteristics shall be as specified or indicated. |Integral size motors
shall be the premiumefficiency type in accordance with NEVMA M5 1. Provide
notor starters conplete with thermal overload protection and ot her
appurtenances necessary for the notor control specified. Each notor shal
be of sufficient size to drive the equiprment at the specified capacity

wi t hout exceedi ng the naneplate rating of the notor. Manual or automatic
control and protective or signal devices required for the operation
specified, and any control wiring required for controls and devi ces but not
shown, shall be provided.

2.4 SYSTEM EQUI PVENT

2.4.1 Condensat e Punpi ng Unit
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NOTE: The nunber of punps and the type of unit
required for the condensate punping unit will be
specified, and the inapplicable requirenments will be

deleted. If a vertical-type unit is specified, the
not or may be nmounted on the receiving tank top
I ndicate size and |ocation of vent pipe. If a

condensate punping unit is not required for the
project, delete this paragraph. Requirenments
relative to the capacity of the condensate punping
unit will be supplied in brackets as foll ows.

M ni nrum capacity for condensate punps and receivers:

Punp capacity, Capacity receiving Tank

EDR sg m liters per sec. liters

93 0.10 75
186 0.19 75
372 0. 38 114
557 0. 57 170
744 0.76 227
929 0.95 284
1394 1.4 435
1858 1.9 568
2323 2.4 719
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M ni mum capacity for condensate punps and receivers:

Punp capacity, Capacity receiving Tank

EDR sq m liters per sec. liters
2787 2.8 852
3716 3.8 1136
4645 4.7 1420
6968 7.1 2158

M ni mrum capacity for condensate punps and receivers:

Punp capacity, Capacity receiving Tank

EDR sq.ft. gpm gal l ons
1, 000 1.5 20
2,000 3.0 20
4,000 6.0 30
6, 000 9.0 45
8, 000 12.0 60

10, 000 15.0 75
15, 000 22.5 115
20, 000 30.0 150
25, 000 37.5 190
30, 000 45.0 225
40, 000 60.0 300
50, 000 75.0 375
75, 000 112.5 570

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Each punp shall have a minimum capacity of [__ ] L/ second gpnm when

di schargi ng agai nst the specified pressure. M nimm capacity of the tank
shall be [ ] liters gallons. Condensate punping unit shall be of the
[single] [duplex], [horizontal-shaft] [vertical-shaft] type. Unit shal
consi st of [one punp] [two punps] [one electric nbotor] [two electric
notors] and a single receiver. Punp shall be centrifugal or turbine type,
bronze-fitted throughout, with inpellers of bronze or other
corrosion-resistant metal. Punps shall be free from air-binding when
handl i ng condensate up to 95 degrees C 200 degrees F. Punps shall be
connected directly to drip-proof enclosed notors. Receiver shall be cast
iron and shall be provided with condensate return, vent, overflow, and punp
suction connections, water |evel indicator and automatic air vent.

Strai ner shall be provided in the inlet line to tank. Vent pipe shall be
gal vani zed steel, and the fittings shall be gal vani zed mal | eabl e iron.

Vent pipe shall be installed as indicated. Vent piping shall be flashed as
specified. Punp, notor, and receiving tank may be nobunted on a single base
with the receiver pipe to the punp suction. A gate valve and check val ve
shal |l be provided in the discharge connection fromeach punp. Enclosed
float switches conplete with float mechani smshall be installed in the head
of the receiver. Each condensate punp shall be controlled automatically by
nmeans of the respective float switch that will automatically start or stop
the nmotor when the water in the receiver reaches the high or low | eve
respectively. Mtors shall be provided with magnetic across-the-1line
starters equi pped with general purpose enclosure and "Automatic- Manual - Of f"
selector switch in the cover. Automatic alternator shall be provided for
dupl ex units.
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2.4.2 Vacuum Punpi ng Uni t
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NOTE: The nunber of punps for the vacuum punpi ng
unit will be specified; and the inapplicable
material in brackets will be deleted. |If a vacuum
punping unit is not required for the project, delete
t he paragraph.
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Vacuum punpi ng unit shall consist of a [single punp, notor, and receiving
tank, [punps, nmotors, and other functioning parts in duplicate, and a
single receiving tank, as indicated]]. Unit shall be arranged for
automati c operation. Each punp shall be suitable for the nunber of square
feet of equivalent direct radiation (EDR) and the di scharge pressure
indicated. Receiver shall be a two-conpartnent type, constructed of

cl ose-grained cast iron with nmultijet vacuum producers. Punping unit shal
be cl ose coupl ed vertical design, bronze-fitted with stainless stee
shafts, encl osed bronze inpeller, renewabl e bronze case ring, and
nmechani cal shaft seal. Equi pnent, including punps, notors, and receiver
shal | preferably be mounted on a single base. Accessories shall consist of
a conpound gauge, inlet strainer, thernoneter, water |evel gauge with

st opcocks, adjustable vacuumrelief valve, air and condensate di scharge
check val ves, and conpani on flanges for all flanged connections. Punp

di scharge line shall be provided with a check val ve and gl obe val ve.

2.4.2.1 Capacity
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NOTE: The following information will be used as a
guide for information, relative to the capacity of
t he vacuum punpi ng unit.

Vacuum Punp Si zi ng CGui de

(Meters)

A B C D
2,500 3.8 1.3 1.3
5, 000 7.5 2.5 2.5

10, 000 15.0 5.0 4.0
15, 000 22.5 7.5 5.4
20, 000 30.0 10.0 6.8
25, 000 37.5 12.5 8.3
30, 000 45.0 15.0 9.7
40, 000 60. 0 20.0 12.6
65, 000 97.5 32.5 19.8
100, 000 150.0 50.0 30.0
Vacuum Punp Si zi ng Qui de
(I nch- Pound)

A B C D
232 0.24 0.08 0. 04
465 0. 47 0.16 0. 07
929 0.95 0.32 0.11

1394 1.4 0. 47 0.15
1858 1.9 0.63 0.19
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Vacuum Punp Si zi ng Qui de
(I nch- Pound)

A B C D
2323 2.4 0.79 0. 24
2787 2.8 0.95 0. 27
3716 3.8 1.3 0. 36
6039 6.2 2.1 0. 56
9290 9.5 3.2 0.85

Columm A - Square neters (feet) equivalent direct
radi ati on (EDR).

Colum B - M nimum wat er capacity (liters per second
(gallons per mnute)) only at 71 degrees C (160
degrees F), with 139.7 mm (5-1/2 inch) heating
vacuum and the required di scharge pressure.

Colum C - Mninmum capacity liters per second (gpm
fromsystemw th sinultaneous punping of both water
and air, maintaining 139.7 mm (5-1/2 inch) vacuum at
71 degrees C (160 degrees F).

Colum D - Mninmumliters (cubic feet) of air
handl ed by the punmp wi th simultaneous punping of
both water and air, maintaining 139.7 nm (5-1/2
i nch) vacuum at 71 degrees C (160 degrees F).

The condensate receiving tank will have a capacity
between the float-switch start and stop of not |ess
than 1/2 the flow capacity of the punp listed in
col um B.
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M ni mum capacity, water only, of the punping unit shall be [ ] L/second
gpnm, at 70 degrees C 160 degrees F with 139.7 mr 5-1/2 inch heating vacuum
and the required discharge pressure. M nimum capacity of the punping unit
shall be [ ] liters gallons of water and [__ ] L/second cfm of air

wi th simul taneous punping of both water and air and with a 139.7 mr 5-1/2

i nch vacuum at 70 degrees C 160 degrees F. Condensate receiver shall have
a capacity, between float-switch start and stop, of not less than [ | ]
liters gallons.

.4.2.2 Mot or and Control s

Each punp shall be driven by a sleeve- or ball-bearing nmotor of such size
that the brake horsepower required by the punmping unit under the specified
rated capacities shall not exceed the nameplate rating of nmotor. Motor
shal | be drip-proof type, and shall conformto the requirenent specified in
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM Fully automatic controls
shal | be provided for each punp notor, consisting of a float in the
receiving tank, a float switch, an adjustable vacuum switch, an autonatic
across-the-line magnetic starter providing thermal-overload protection, and
a Float and Vacuum (fully automatic control) Float Only-Continuous-Of

sel ector switch
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2.4.3 Space Tenperature Controls
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NOTE: The space tenperature controls shown will be
revi ewed and the inappropriate paragraphs will be
del eted. Indicate on the draw ngs the | ocations
where netallic raceway or electric nmetallic tubing
is not required for protection of nonnetallic
tubing. Delete air dryer and standby conpressor
when not required.
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Space tenperature control system shall be pneunmatic, electric, or
electronic. Control wiring and tubing required to conplete the space
tenmperature control system shall be included.

2.4.3.1 Air Conpressor

Where pneumatic controls are furnished, an air conpressor of the standard
pi ston type shall be provided conplete with air tanks, air dryer, and other
appurtenances. Conpressor and installation shall conply with ASME B19. 3.
Conpressor shall be of sufficient capacity to provide continuous contro
air when operating on a 1/3-on 2/3-off cycle and shall be provided with a
visible oil-level sight glass and oil filter. Air dryers shall be of the
silicagel type with reactivation, or of the refrigerated type, and shal
maintain the air in the systemw th a dew point | ow enough to prevent
condensation (mnus 11 degrees C 13 degrees F at 125 kPa 18 psi main
pressure). Air dryer shall be located at the outlet of the tank. A

st andby conpressor of capacity equal to the basic conpressor shall be
provided with interl ocked control systemto provide automatic changeover
upon the mal function or failure of basic conpressor. A manual sel ector
switch shall be provided to index the | ead conpressor including the

aut omati ¢ changeover

2.4.3.2 Air Lines

Air lines for pneumatic controls shall be seanl ess copper tubing or

nonnmetal lic tubing. Piping shall be conceal ed except in nechanical roons
or areas where other piping is exposed. Copper tubing shall be hard-drawn
in exposed areas and either hard-drawn or anneal ed in conceal ed intervals
and shall run parallel to the Iines of the building. Only tool-nade bends
will be acceptable. Fittings for copper tubing shall be brass or copper

sol der joint-type except at connections to apparatus, where fittings shal
be brass conpression-type. Nonnetallic tubing shall be polyethyl ene,
nmeeting the stress crack test of ASTM D 1693. Individual tube polyethyl ene
or multitube instrunment tubing bundle shall be classified as flane
retardant under UL 94 and the polyethylene material shall be rated as

sel f-extingui shing when tested in accordance with ASTM D 635. Nonnetallic
tubing shall be run within securely supported rigid netallic raceway or
electric netallic tubing except as indicated. Single nonnmetallic tubing in
a protective sheath nmay be used above accessible ceilings and in other
conceal ed accessi ble locations. Tubing concealed in walls containing
insulation, fill, or other packing materials shall be hard-drawn copper
tubing or nonnetallic tubing run in conduit. Terminal single lines shal

be hard-drawn copper tubing, except if the run is less than 300 mr 12 inches,
fl exi bl e polyethyl ene may be used. Nonnetallic tubing shall not be used
for applications where the tubing could be subjected to a tenperature
exceedi ng 55 degrees C 130 degrees F. Miltitube instrument bundle may be
used in place of single tube where a nunber of tubes run to the sane
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poi nts. Tubing shall be periodically tested for |eaks during installation
and all tubing shall be free of installation inpurities and mpoisture before
connecting to the control instrunent. Fittings for polyethylene tubing
shall be for instrunent service and nmay be brass or acetal honopol yner of
the conpression or barb push-on type. Tubing shall be nunber coded or
col or coded and keyed to the submttal drawi ngs for future identifying and
servicing of the control system

.4.3.3 Room Ther nost at s

Thernostats shall be standard comrercial type with an adjustable
differential and a set-point range of [15 to 30 degrees C 60 to 90 degrees F
] [5 to 20 degrees C 40 to 70 degrees F].

.4.3. 4 Qut door Reset Ther npst at

Thernostat shall be of the adjustable type set for a design tenperature of
[ ] degrees C degrees F with a heating supply water tenperature of
[ ] degrees C degrees F. A suitable ventilated weather shelter shal

be provided for the outside sensing element. Unit shall be mounted indoors
with its sensing elenment |ocated in the outside air. Unit shal
proportionally reset the control point of a renbte sensing tenperature
controller.

.4.3.5 Seven- Day Program Ti mer

Timer shall be provided with the proper swi tching action so that one timer
will switch all zones. Timer schedule for each zone shall raise and | ower
the tenperature tw ce during each 24-hour period throughout the week.
During the weekend, there shall be one cycle of raising and | owering the
zone tenperature.

.4.4 Control Valves and Controllers
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NOTE: Use the thernostatic steamregul ating val ve
for constant tenperature applications such as
domestic hot water. Use steam pressure reducing

val ves where reduced constant downstream pressure is
required. A central steamplant often requires this
type of valve to reduce pressure prior to the

di stribution system
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.4.4.1 Thernostatic Steam Regul ati ng Val ve

Val ve shall be adjustable; shall have an operating range of approximately
38 to 95 degrees C 100 to 200 degrees F and shall be furnished with a
thernostatic el ement, steam valve, connecting capillary tubing, and all
required accessories. Thernostatic element shall be inserted in a

separ abl e socket in the hot-water supply main. Parts subject to wear shal
be constructed of noncorrodi ble nmetal and shall be easily repl aceable.

.4.4.2 Pr essur e- Reduci ng Val ves
Val ves designed for a working pressure of not |ess than 860 kPa 125 psig
shal | be provided where indicated or otherw se required. Each reducing

val ve shall be adjusted to maintain the desired term nal pressure within 20
kPa 3 psi, regardless of fluctuations in the initial pressure. Valves
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2.

2

shall be quiet in operation. Reducing valves provided in lines for space
heating only shall be of the double disk and seat type or sliding gate and
pl ate type. Reducing valves for dead-end service shall be single-seated or
sliding gate and plate type. Parts subject to wear shall be constructed of
noncorrodi bl e netal and shall be easily replaceable.

.4.4.3 General Purpose Control Valves and Controllers

Control valves and controllers shall as specified in Section 23 09 23
DI RECT DI A TAL CONTROL FOR HVAC AND OTHER LOCAL BUI LDI NG SYSTEMS

.4.5 Fl ash Tank

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: |If no flash tanks are required for the
project, this paragraph will be del eted.
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Tank shall be sized and installed as indicated and shall be of wel ded
construction utilizing black steel sheets not less than [ ] mr inches
thick. Tank shall be provided with a handhole and with tapping for the
condensate returns, drip lines, vent line, and condensate discharge line.
Di scharge |line shall be equipped with a float trap. Vent pipe shall be of
gal vani zed steel and fittings shall be of galvanized nalleable iron. Vent
pi pe shall be installed as indicated. Vent piping shall be flashed as
speci fi ed.

4.6 St eam Tr aps

.4.6.1 Fl oat Traps
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NOTE: Drawi ngs shall indicate steamtrap
capacities, working pressures, and differential
pressures.
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Capacity, working pressure, and differential pressure of the traps shall be
as indi cat ed.

.4.6.2 Fl oat - and- Ther nostati c Traps

Traps shall be designed for a steam working pressure of approximtely 105
kPa 15 psig, but shall operate with a supply pressure of approximtely 35
kPa 5 psig. Capacity of the traps shall be as indicated. Trap capacity
shal |l be based on a pressure differential of 2 kPa 1/4 psig. Each
float-and-thernostatic trap shall be provided with a hard-bronze, nonel, or
stai nl ess steel valve seat and nechani smand brass float, easily renovabl e
for inspection or replacenment w thout disturbing the piping connections.
Inlet to each trap shall have a cast-iron strainer, either an integral part
of the trap or a separate item of equipnent.

.4.6.3 Bucket Traps

Traps shall be inverted or vertical bucket type with automatic air

di scharge. Traps shall be designed for a working pressure of 1.03 MPa 150
psig, but shall operate under a steam supply pressure of approximately 275
to 690 kPa 40 to 100 psig. Each trap shall have a heavy body and cap of
fine-grained, gray cast iron. Bucket shall be made of brass; the nechani sm
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of hard bronze; the valve and seat of stainless or nmonel; or each of

equi valent material. Traps shall be tested hydrostatically under a
pressure of 1.5 MPa 200 psig. Traps shall have capacities as indicated
when operating under the specified working conditions. Strainer shall be
provided on the inlet connection of each trap. |[|npact-operated traps,

i mpul se-operated traps, or thernodynanmic traps with continuous di scharge
may be installed in |ieu of bucket traps, subject to approval.
Thernostatic traps designed for a steam working pressure suitable for the
application may be furnished in lieu of the traps specified above.
Thernostatic traps shall be equi pped with val ves and seats of stainless
steel, or nonel netal, and shall have capacities based on a pressure
differential not in excess of the follow ng:

St eam Wor ki ng Pressure Differential
kPa psig kPa psig

170- 345 kPa 140 kPa

25-50 psig 20 psig

620- 690 kPa 550 psig

90- 100 kPa 80 kPa

.4.6.4 Thernostatic Traps

Traps shall be installed in the return connection fromeach radiator. Size
and capacity of the traps shall be as indicated. Drip traps for nains,
risers, and simlar live lines shall be installed with a cooling leg of 1.5
nm5 feet of bare 19 mr 3/4 inch pipe. Capacity of all traps shall be based
on a pressure differential of 20 kPa 3 psi. Traps shall be designed for a
st eam wor ki ng pressure of 105 kPa 15 psig, but shall operate with a supply
pressure of approximately 35 kPa 5 psig. Traps shall be of the angle
pattern with union inlet connections. Trap bodies and covers shall be
brass.

5 SPACE HEATI NG EQUI PMENT

51 Radi at ors and Convectors
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NOTE: References to types of radiation not required
for the project shall be deleted. Indicate test
pressures desired. Drawi ngs shall indicate types
and sizes of radiators and convectors.
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Radi at ors and convectors shall be the types and sizes indicated. Each

radi ator and convector shall be provided with a top supply and a bottom
return connection at opposite ends. Supply connection to each radi ator and
convector shall contain the radiator control valve, and the return
connection shall contain the thernostatic trap. Radiators and nonferrous
convectors shall be tested hydrostatically at the factory under a pressure
of [__ ]kPa psig. Cast iron convectors, after assenbly, shall be tested
pneunmatical |y under water at a pressure of not less than [ ] kPa psig

.5.1.1 Cast-lron Radi ators

Cast-iron radiators shall be gray cast iron, free from sandhol es and ot her
defects. Sections shall be connected with nmall eable iron nipples not |ess
than 2.3 mr 0.09 inch thick at any point. Cast-iron radiators shall be the
| egl ess type, wall mounted by neans of hangers as specified. Adjustable
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radi ator hangers shall be secured to the wall and shall hold the radiators
near both ends, at both top and bottom in such manner that the radiators
cannot be renmpved w thout the use of tools. Not |ess than two bolts shal
be used to secure each hanger to the wall. Necessary angles, bolts,
bearing plates, toggles, radiator grips, and other parts required for
conplete installation of the radiators shall be provided.

.5.1.2 Ext ended- Surface, Steel, or Nonferrous Tube-Type Radiators
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NOTE: The types of cover grille selected for
fin-type radiators will suit the particular building
i nvol ved, and the bracketed portions of the

par agraph which are not desired will be del eted.
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Radi ators shall consist of netal fins pernmanently bonded to steel or
nonferrous pipe cores, with threaded or sweat fittings at each end for
connecting to external piping. Radiators shall have capacities not |ess
than those indicated, determ ned in accordance with HYl-005. Radiators
shal | be equi pped with [expanded-netal cover grilles fabricated from bl ack
steel sheets not |less than 1.519 nm (16 gauge) 16 gauge, secured either
directly to the radiators or to i ndependent brackets.] [solid-front,
slotted horizontal-top cover grilles fabricated fromsteel sheets not |ess
than 1.214 nmm (18 gauge) 18 gauge, secured either directly to the radiators
or to independent brackets.] [Solid-front, slotted sl oping-top cover
grilles fabricated fromblack steel sheets not |ess than 1.519 mm (16 gauge)
16 gauge, independently secured to wall with brackets.]

.5.1.3 Convectors

Convectors shall be constructed of cast iron or of nonferrous alloys, and

shal |l be installed where indicated. Capacity of convectors shall be as

i ndicated. Overall space requirenents for convectors shall not be greater
than the space provided. Convectors shall be conplete with heating units

and encl osi ng cabi nets having bottomrecircul ati ng openi ng, manual contro
danmper and top supply grille. Convector cabinets shall be constructed of

sheet steel not less than 0.91 mm (20 gauge) 20 gauge.

5.2 Unit Heaters
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NOTE: Indicate capacity of unit heaters and heating
and ventilating units on draw ngs.

If the project has critical areas where maxi num
noise level limts are required, the sentence in
brackets will be retained and the brackets del eted
The maxi mum acceptable noise linmts for these
critical areas should be determned in NC |evel or
dBA and shoul d be indicated on drawi ngs. The
sentence in brackets will be deleted for noncritica
areas. Sound val ues used shoul d be sel ected based
on a careful study of the design goal by the design
engi neer. Reconmended sound val ues for speech
conmuni cati on, based on nornmal voice are, according
to ASHRAE FUN SI ASHRAE FUN I P, as follows: 50 for
fair; 44 for very good; and 38 for perfect speech
intelligibility.
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Heaters shall have a heating capacity not in excess of 125 percent of the
capacity indicated. [Noise |evel of each unit heater for areas noted shal
not exceed the criteria indicated.]

.5.2.1 Propeller Fan (Type |I) Heaters

Heaters shall be designed for suspension and arranged for [horizontal]
[vertical] discharge of air. Casings shall be not less than 0.91 mm (20
gauge) 20 gauge bl ack steel and finished with [acquer or enanel. Suitable
stationary or rotating air deflectors shall be provided to ensure proper
air and heat penetration capacity at floor |evel based on established
design tenperature. Suspension fromheating pipes will not be permtted.
Fans for vertical discharge type heaters shall operate at speeds not in
excess of 1,200 rpm except that units with 53 Megajoul es (50,000 Btu)
50, 000 Btu output capacity or |ess nay operate at speeds up to 1,800 rpm
Hori zontal discharge type unit heaters shall have di scharge or face
velocities not in excess of the follow ng:

Unit capacity, liters Face velocity, neters
per second per second
Up to 472 4.1
473- 1400 4.6
1401 and over 5.1
Unit capacity, cfm Face velocity, fpm
Up to 1,000 800
1,001 to 3,000 900
3,001 and over 1, 000

.5.2.2 Centrifugal Fan (Type Il) Heaters

Heaters shall be arranged for floor or ceiling nounting. Heating elenents
and fans shall be housed in steel cabinets of sectionalized steel plates or
reinforced with angle-iron frames. Cabinets shall be constructed of not
lighter than 1.214 nm (18 gauge) 18 gauge bl ack steel. Each unit heater
shal | be provided with a neans of diffusing and distributing the air. Fans
shall be mounted on a common shaft, with one fan to each air outlet. Fan
shaft shall be equipped with self-aligning ball or roller bearings and
accessi bl e neans of lubrication. Fan shaft may be either directly
connected to the driving notor or indirectly connected by adjustable V-belt
drive rated at 150 percent of notor capacity. Fans in any one unit heater
shal | be the same size.

.5.2.3 Heating El enents

Heating coils and radiating fins shall be of nonferrous alloy. Heating

el ements shall be free to expand or contract and shall be pitched for

drai nage. Elenents shall be tested under a hydrostatic pressure of 1.4 MPa
200 psig.

.5.2. 4 Mot or s

Mot ors shall be provided with manual selection swtches for

[On-OFf-Automatic] [On-OFf] [High/Low OFf] operation and shall be equi pped
with thermal overl oad protection.

SECTION 23 70 03.00 10 Page 25



2.

2

5.3 Heating and Ventilating Units
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NOTE: Indicate capacity of unit heaters and heating
and ventilating units on draw ngs.
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Units shall be ceiling- or floor-mounted type, self-contained, with the
heating coils, fans, danpers, and filters conpletely encased in a stee
housi ng of sectionalized steel plates or reinforced with an angle-iron
frane. Each unit shall be provided with |atched, renpovable access panels

| ocated so that any equiprment within the housing can be renoved for

cl eaning or maintenance. Fan section of the housing shall be internally
insulated with not less than 40 mr 1-1/2 inches of fibrous glass insulation
of not less than 12 kg/cubic neter 3/4 pound/cubic foot density and maxi mum
K-factor of O0.26.

.5.3.1 Heati ng Coi

Coil shall be of nonferrous alloy, free to expand and contract, and shal
be pitched for drainage. Coil shall be tested hydrostatically after
assenbly of the unit and provided tight under a gauge pressure of 1.4 MPa
200 psig.

.5.3.2 Fans and Drive

Fans shall be the nultiblade centrifugal type, one to each air outlet,
nounted on a common shaft. Fans within any one unit shall be of the sane
size. Fan units shall be installed on vibration isolators and shall be
completely isolated fromthe building structure. Bearings shall be ball
roller, or taper type and shall be provided with [ubrication fittings,
externally accessible at the drive side of the unit. Fans shall be
directly connected or indirectly connected to the driving notors through
V-belt drive. V-belt drive shall be rated for 150 percent of notor
capacity. Adjustable sheaves shall be provided to produce at |east 20
percent fan speed adjustnment. Sheaves shall be selected to produce
specified fan capacity at the nidpoint of the adjustnent.

.5.3.3 Mbt or

Mot or shall be provided with general purpose type enclosure.
Direct-connected notors shall operate at a speed not in excess of 1,200
rpm and notors using V-belt drives shall operate at 1,750 rpm Adjustable
base rails shall be provided for notors of V-belt driven fans.

.5.3.4 Filters
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NOTE: \Where the nunber of filters required is too
small to justify the installation of washing tanks,
di sposable filters will be specified and cl eanabl e
filters will be deleted. O herw se disposable will
be del eted. The requirenent for washing and
charging tanks will be deleted if centralized
washi ng and charging facilities are avail able, and
the sentences in brackets will be del eted.
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Filters and filter racks of the V- or flat-type arrangenent shall be
provided. Filters shall be renovable from one accessible side of the
unit. Filters shall be [[25 mr 1 inch] [50 mr 2 inches] thick replaceable
throw away type, in accordance with AHRI 850] [of cleanable type, in
accordance with AHRI 850, 25 mm 1 inch thick, or the size required to suit
the application. Viscous adhesive shall be furnished in 19 L 5 gallon
containers in sufficient quantity for 12 cl eaning operations; not |ess than
one quart shall be provided for each filter section. [One washing and
chargi ng tank shall be provided for every 100-filter section or fraction
thereof. Each washing and charging unit shall accommodate [__ ]
filters.]]

.5.3.5 Duct Connecti ons

Qutside air intake shall be provided with alum num copper, or galvanized
steel rain louvers with [13 mr 1/2 inch nesh, 18 gauge gal vani zed wire
screen] [and] [16 by 18 nesh] [copper] [alum num [insect screen]. |ntake
box shall be constructed of not |ess than 0.91 nm (20 gauge) 20 gauge

gal vani zed steel. Dissinmilar netal shall be separated from gal vani zed
steel by plastic nenbrane. Discharge ductwork, diffusers, registers, and
grilles shall be as specified in Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEM

.5.3.6 Danmper s

Danpers shall be gal vani zed steel, opposed-blade type with ball bearings.
M xi ng danpers for outside and return air shall be provided as one assenbly
in a mxing box.

.6  SYSTEM ACCESSORI ES
.6.1 Foundati ons and Anchor age

Foundati ons and anchorage for punping units and for other heating equi pnent
shal |l be in accordance with the manufacturer's requirenents.

.6.2 Pressure Gauges and Thernoneters

Gauges shall be provided for piping as indicated. Gauges shall conmply with
ASME B40. 100 and thernoneters shall conmply with ASVE PTC 19.3. A
thermonet er and pressure gauge shall be provided on the steam supply and
return mains. Thernoneters shall be separabl e socket type.

.6.3 Vacuum Rel i ef Val ve

An approved vacuumrelief valve shall be installed where indicated. On
shut of f of steam supply and condensi ng of steam the vacuumrelief valve
shall automatically adnit air to the system

.6.4 Saf ety Val ves

Pop safety valves shall be provided on the | ow side of each pressure
reduci ng valve. The valves shall be set to open automatically and to
relieve steamat 35 kPa 5 psi in excess of the setting of the reducing

val ve, or as indicated. Safety valves shall conformto the requirenments of
ASME BPVC SEC VIII D1 and shall be installed as indicated.
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.6.5 Dr ai ns

A drain connection with 25 mr 1 inch gate valve or 19 mm 3/4 inch hose bib
shall be installed at the lowest point in the return main. |In addition,
threaded drain connections with threaded cap or plug shall be installed
wherever required for thorough draining of the steam system

.7 Pl PI NG AND ACCESSORI ES

. 7.1 Pi pe and Fittings

.7.1.1 St eam Pi ping and Fittings

Pi pi ng shall be black steel, conformng to ASTM A 53/ A 53V, G ade A

Fittings shall be black, malleable iron or steel. Fittings adjacent to
val ves shall suit valves specified. Reducing fittings shall be used for
changes in pipe sizes. |In horizontal steamlines, reducing fittings shal

be the eccentric type to maintain the bottomof the lines at the sane |evel.
.7.1.2 Condensate Return Piping and Fittings

Pi pi ng shall be black steel, extra strong weight, conformng to
ASTM A 53/ A 53V, Grade A. Fittings shall be cast iron or nmalleable iron,
extra heavy.

.7.1.3 Vent Piping and Fittings

Pi pi ng shall be black steel, conformng to ASTM A 53/ A 53V, G ade A
Fittings shall be black malleable iron to suit piping. Plastic materials
pol yetherim de (PElI) and pol yet hersul fone (PES) are forbidden to be used
for vent piping of conbustion gases.

.7.1.4 Gauge Pi ping

Pi pi ng shall be copper tubing, Type Kor L, for steam and condensate 170 kPa
25 psig and | ess and steel for greater than 170 kPa 25 psig.

.7.2 Joints

Except as otherw se specified, fittings used on steel pipe shall be
threaded for fittings 25 mm 1 inch and snaller; threaded or wel ded for
fittings 32 mm 1-1/4 inches up through 65 mr 2-1/2 inches; and flanged or
wel ded for fittings 80 mr 3 inches and larger. Joints between sections of
copper tubing or pipe shall be flared or sweated. Pipe and fittings 32 mr
1-1/4 inches and larger and installed in inaccessible conduits or trenches
beneath concrete fl oor slabs shall be welded. Unless otherw se specified,
connections to equi prent shall be made with black mall eabl e iron unions for
pipe 65 mm 2-1/2 inches or snaller in dianeter, and with flanges for pipe
80 mr 3 inches or nore, in dianeter.

.7.2.1 Bel | ows- Type Joints

Joints shall be flexible, guided type. Expansion elenent shall be
stainless steel. Joints shall be in accordance with the applicable
requi rements of EJVMA Stds and ASME B31.1 with internal |iners.
.7.2.2 Fl exi bl e Ball Joints

Joints shall be constructed of stainless steel, malleable iron, ductile
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iron, carbon steel, bronze, or other alloys as appropriate for the service
i nt ended.

2.7.2.3 Dielectric Waterways and Fl anges

Dielectric waterways shall conformto the tensile strength and di nensi ona
requi rements specified in ASVE B16.39. Waterways shall have netal
connections on both ends suited to match adjacent piping. Dielectric

wat erways shall be internally lined with an insulator specifically designed
to prevent current flow between dissimlar nmetals. Dielectric waterways
shal | have pressure and tenperature rating equal to or greater than that
specified for the connecting piping. Dielectric flanges shall neet the
performance requirements described herein for dielectric waterways.

2.7.3 Strai ners

Basket or Y-type strainers shall be the sane size as the pipelines in which
they are installed. The strainer bodies shall be cast-iron rated for d ass
125 125 pound service, with bottonms drilled and plugged. Bodies shall have
arrows cast on the sides to indicate the direction of flow Each strainer
shal | be equi pped with a renovabl e cover and sedi ment basket. Basket shal
not be less than 0.76 nmm (22 gauge) 22 gauge and shall have perforations to
provide a net free area through the basket of at |east four tinmes that of
the entering pipe.

2.8 SEQUENCE OF AUTQOVATI C CONTROLS

Sequence of automatic controls shall be as specified in Section 23 09 23
DI RECT DI A TAL CONTROL FOR HVAC AND OTHER LOCAL BUI LDI NG SYSTEMS.

2.9 FACTORY COATI NG

Radi at or and convector enclosures shall be coated with the manufacturer's
standard rust inhibiting prinmer. O her equipnent and conponent itens, when
fabricated fromferrous netal, shall be factory finished with the

manuf acturer's standard finish.

PART 3 EXECUTI ON
3.1 EXAM NATI ON

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting O ficer of any di screpancy before
perform ng any work.

3.2 | NSTALLATI ON
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NOTE: Mechanical and electrical |ayout draw ngs and
specifications for ceiling suspensions should
contain notes indicating that hanger |oads between
panel points in excess of 222 Newtons (50 pounds)
shal | have the excess hanger | oads suspended from
panel points.

Al'l pertinent piping and rel ated equi pnment supports
shoul d be designed and indicated in accordance wth
par agr aph Pi pe Supports and Structural Bracing,

Sei snmi¢c Requirenments below. The reference to the
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ICCIBCwll allowfor deviations fromthe design
drawi ngs where required to match equi pnent actual ly
supplied. Draw ngs shall detail anchors and pipe
gui de and indicate |ocation
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Al'l work shall be installed as indicated and in accordance with the
manuf acturer's diagrans and recomrendati ons.

2.1 Pi pi ng

Unl ess ot herwi se specified, pipe and fitting installation shall conformto
the requirenents of ASME B31.1. Pipe shall be cut accurately to
nmeasurenments established at the jobsite and worked into place without
springing or forcing, conpletely clearing all w ndows, doors, and other
openings. Cutting or other weakening of the building structure to
facilitate piping installation will not be permtted without witten
approval. Piping or tubing shall be cut square, shall have burrs renoved
by reamng, and shall be so installed as to permt free expansion and
contraction w thout causing danage to building structure, pipe, joints, or
hangers. Filings, dust, or dirt shall be wiped frominterior of the pipe
or tubing before connections are made. Changes in direction shall be nmade
with fittings, except that bending of pipe up to 100 mr 4 inches size wll
be permitted, provided a pipe bender is used and wi de sweep bends are
formed. The center line radius of bends shall not be |less than six
diameters of the pipe. Bent pipe showi ng kinks, winkles, flattenings, or
other mal formations will not be accepted. Vent pipes shall be installed
through the roof as directed and shall be flashed as specified. Horizonta
supply mains shall pitch up or down in the direction of flow as indicated.
The grade shall be not less than 25 mmin 12 m 1 inch in 40 feet. Reducing
fittings shall be used for changes in pipe sizes. Open ends of pipelines
and equi pnent shall be capped or plugged during installation to keep dirt
or other foreign materials out of the systens. Pipe not otherw se
specified shall be uncoated. Unions for copper pipe or tubing shall be
brass or bronze. Connections between ferrous piping and copper piping shal
be electrically isolated fromeach other with dielectric waterways.

.2.1.1 Thr eaded Joi nts

Threaded joints shall be made with tapered threads properly cut, and shal
be nmade tight with pol ytetrafl uoroethyl ene (PTFE) tape conplying with

ASTM D 3308, or equivalent joint conpound applied to the nmal e threads only,
and in no case to the fittings.

.2.1.2 Vel ded Joints

Wel ded joints shall be fusion-welded unl ess otherw se required. Changes in
direction of piping shall be made with welding fittings only. Branch
connection my be nmade with either welding tees or forged branch outl et
fittings. Branch outlet fittings shall be forged, flared for inprovenent
of flow where attached to the run, and reinforced agai nst external strains.
Bevel ing, alignnent, heat treatnent, and inspection of weld shall conform
to ASME B31.1. Wl d defects shall be renobved and repairs nade to the weld,
or the weld joints shall be entirely renoved and rewel ded at no additiona
cost to the Governnent. Electrodes shall be stored and dried in accordance
with AWS D1.1/D1. 1N or as recomrended by the nmanufacturer. Electrodes that
have been wetted or that have | ost any of their coating shall not be used.
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3.2.1.3 Fl anges and Uni ons

Fl anges and uni ons shall be faced true, and nmade square and tight. Gaskets
shal | be nonasbestos conpressed material in accordance with ASME B16. 21

1.6 mr 1/16 inch thickness, full face or self-centering flat ring type.

The gaskets shall contain aram d fibers bonded with styrene butadi ene
rubber (SBR) or nitrile butadi ene rubber (NBR). NBR binder shall be used
for hydrocarbon service. Union or flange joints shall be provided in each
line i mediately preceding the connection to each piece of equipnment or

mat eri al requiring maintenance such as coils, punps, control valves, and
other simlar itens.

3.2.1. 4 Fl ared and Sweated Pi pe and Tubi ng

Fl ared and sweated pi pe and tubing shall be cut square and burrs shall be
renoved. Both inside of fittings and outside of tubing shall be cleaned
with an abrasive before sweating. Care shall be taken to prevent annealing
of fittings and hard drawn tubi ng when nmaeki ng connection. Installation
shal | be made in accordance with the nmanufacturer's recomendati ons.
Mtering of joints for el bows and notching of straight runs of pipe for
tees will not be permitted. Joints for soldered fittings shall be made
with silver solder. Joints for flared-type fittings shall be provided on
all branch connections, mains, and risers to provide for expansion and
contraction of the pipe without stress to fittings, pipe, or tubing.

3.2.1.5 Copper Tube Extracted Joint

An extracted nechanical tee joint may be used in copper tube. Joint shal

be produced with an appropriate tool by drilling a pilot hole and draw ng
out the tube surface to forma collar having a mni mum hei ght of three
times the thickness of the tube wall. To prevent the branch tube from

bei ng inserted beyond the depth of the extracted joint, dinpled depth stops
shal | be provided. The branch tube shall be notched for proper penetration
into fitting to ensure a free flowjoint. Joints shall be brazed in
accordance with the NAPHCC NSPC. Soldered joints will not be pernmitted.

3.2.1.6 Grooved Mechani cal Joints

Grooves shall be prepared according to the coupling manufacturer's
instructions. Gooved fittings, couplings, and grooving tools shall be
products of the same manufacturer. Pipe and groove di nensions shall conply
with the tol erances specified by the coupling manufacturer. The dianeter
of grooves made in the field shall be neasured using a "go/no-go" gauge,
vernier or dial caliper, narrowland mcroneter, or other nethod
specifically approved by the coupling manufacturer for the intended
application. G oove width and di nension of groove fromend of pipe shal
be neasured and recorded for each change in grooving tool setup to verify
conpliance with coupling manufacturer's tol erances. G ooved joints shal
not be used in conceal ed | ocati ons.

3.2.2 Connections to Equi pnent

Supply and return connections shall be provided by the Contractor unless
otherwi se indicated. Valves and traps shall be installed in accordance
with the manufacturer's recomendations. Unless otherw se indicated, the
size of the supply and return pipes to each piece of equiprment shall not be
smal | er than the equi pnent connections. Steam and return connections,

unl ess otherw se indicated, shall be made with nalleable iron unions for
piping 65 mr 2-1/2 inches or less in dianeter and with flanges for pipe 80
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my 3 inches or nore, in dianeter.

3.2.3 Branch Connecti ons
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NOTE: Indicate on the drawi ngs the direction of
pi ping pitch, details of branch take-offs from

mai ns, and pi pe size reductions.
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Branches shall pitch up or down as indicated, unless otherw se specified.
Connection shall be made to ensure unrestricted circulation; elimnate air
pockets; and permit drainage of the system Steam supply and condensate
branches taken from nmains shall pitch with a grade of not |less than 25 mMm
in 3 mlinch in 10 feet, unless otherw se indicated.

3.2. 4 Ri sers

The location of risers is approximate. Exact |ocations of the risers shal
be as approved. Steam supply downfeed risers shall termnate in a dirt
pocket and shall be drip trapped to the return.

3.2.5 Supports
3.2.5.1 CGener al

Hangers used to support piping 50 mr 2 inches and | arger shall be
fabricated to permt adequate adjustnent after erection while stil
supporting the | oad. Pipe guides and anchors shall be installed to keep
pipes in accurate alignnent, to direct the expansion novenent, and to
prevent buckling, swaying, and undue strain. All piping subjected to
vertical movenent when operating tenperatures exceed anbi ent tenperatures,
shal | be supported by variabl e spring hangers and supports or by constant
support hangers. Pipe hanger |oads suspended from steel joist between
panel points shall not exceed 222 Newtons 50 pounds. Loads exceedi ng 222
Newt ons 50 pounds shall be suspended from panel points.

3.2.5.2 Pi pe Supports and Structural Bracing, Seismc Requirements
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NOTE: Provide seismc requirenents, if a Governnent
designer (Corps office or AVE) is the Engi neer of
Record, and show on the drawi ngs. Delete the
bracketed phrase if seismic details are not
provided. Pertinent portions of UFC 3-310-04 and
Sections 13 48 00 and 13 48 00.00 10, properly
edited, must be included in the contract docunents.
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Pi pi ng and attached val ves shall be supported and braced to resist seisnic
| oads as specified in UFC 3-310-04 SElI SM C DESI GN FOR BUI LDI NGS and
Sections 13 48 00 SEI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and

13 48 00.00 10 SEI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT [as shown].
Structural steel required for reinforcenment to properly support piping,
headers, and equi pnent but not shown shall be provided in this section.
Material used for supports shall be as specified in Section 05 12 00
STRUCTURAL STEEL.
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3.2.5.3 Pi pe Hangers, Inserts, and Supports

Pi pe hangers, inserts and supports shall conformto MSS SP-58 and MSS SP-69,
except as nodified herein

a. Types 5, 12, and 26 shall not be used.
b. Type 3 shall not be used on insul ated pipe.

c. Type 18 inserts shall be secured to concrete forns before concrete
is placed. Continuous inserts which allow nore adjustnment may be used
if they otherwi se neet the requirenments for type 18 inserts.

d. Type 19 and 23 C-clanps shall be torqued in accordance with

MES SP-69 and have both | ocknuts and retaining devices, furnished by
the manufacturer. The Cclanp body shall not be constructed from bent
pl at e.

e. Type 20 attachments used on angl es and channel s shall be furnished
with an added mal |l eable iron heel plate or adapter.

f. Type 24 may be used only on trapeze hanger systens or on fabricated
frames.

g. Were type 39 saddle or type 40 shield are pernmtted for a
particul ar pi pe attachment application, the type 39 saddle welded to

t he pipe, shall be used on all pipe 100 nr 4 inches and | arger when the
tenperature of the nediumis 16 degrees C 60 degrees F or higher. Type
40 shields shall be used on all piping less than 100 nmr 4 inches and
all piping 100 nr 4 inches and | arger carrying nmediumless than 16
degrees C 60 degrees F. A high density insulation insert of a density
130 kg/cubic neter 8 pcf or greater shall be used under the type 40
shield for piping 50 mr 2 inches and | arger

h. Horizontal pipe supports shall be spaced as specified in M5S SP-69
and a support shall be installed not over 300 nr 1 foot fromthe pipe
fitting joint at each change in direction of the piping. Pipe supports
shal | be spaced not over 1.5 m 5 feet apart at valves. In the support
of multiple pipe runs on a common base menber, a clip or clanmp shall be
used where each pipe crosses the base support nmenber. Spacing of the
base support nenbers shall not exceed the hanger and support spacing
required for any of the individual pipes in the nultiple pipe run. The
clips or clanmps shall be rigidly connected to the comon base nenber

A clearance of 3 mr 1/8 inch shall be provided between the pipe and
clip or clamp for all piping which may be subjected to therma
expansi on.

i. Vertical pipe shall be supported at each floor, except at
sl ab-on-grade, and at intervals of not nmore than 4.5 nm 15 feet, not
nore than 2.4 m 8 feet fromend of risers, and at vent term nations.

j. Type 35 guides using steel, reinforced PTFE or graphite slides
shal | be provided where required to all ow | ongi tudinal pipe novenent.
Lateral restraints shall be provided as required. Slide naterials
shall be suitable for the systemoperating tenperatures, atnospheric
conditions, and bearing | oads encountered.

(1) Were steel slides do not require provisions for restraint of
| ateral novenent, an alternate guide nethod nay be used. On piping
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100 mr 4 inches and | arger carrying nediun 16 degrees C 60
degrees F or higher, a type 39 saddle nmay be wel ded to the pipe
and freely rest on the steel plate. On piping under 100 nm 4
i nches and piping 100 mm 4 inches and |arger carrying nediumless
than 16 degrees C 60 degrees F a type 40 protection shield nmay be
attached to the pipe or insulation and freely rest on a stee
plate. A high density insulation insert of density 130 kg/cubic
meter 8 pcf or greater shall be used under all shields on piping
50 mm 2 inches and | arger

(2) Were there are high systemtenperatures and welding to
piping is not desirable, then the type 35 guide shall include a
pi pe cradle, welded to the guide structure and strapped securely
to the pipe. The pipe shall be separated fromthe slide material
by at least 100 mr 4 inches, or by an ampunt adequate for the

i nsul ation, whichever is greater.

k. Pipe hangers on horizontal insulated pipe shall be the size of the
out side diameter of the insulation. The insulation shall be continuous
t hrough the hanger on all pipe sizes and applications.
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NOTE: Detail the nethods of supporting pipe in
trenches.
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. Piping in trenches shall be supported as indicated.

3.2.6 Pi pe Sl eeves
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NOTE: Typical details of pipe sleeves through

wal I's, floors, and roofs are shown in UFC 3-190-01FA
JO NT SEALI NG FOR BUI LDI NGS. The applicabl e detail
plates will be conpleted and included in the
contract drawi ngs. Sleeve thickness and square- and
rectangul ar- opening detail will be determ ned and

i ndi cat ed.

Fire walls and fire partitions shall be designated
on the draw ngs.
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Pi pe passing through concrete or masonry walls or concrete floors or roofs
shal |l be provided with pipe sleeves fitted into place at the tine of
construction. Sleeves shall not be installed in structural nmenbers except
where indicated or approved. Rectangul ar and square openi ngs shall be as
detailed on the drawi ngs. Each sleeve shall extend through its respective
wal |, floor, or roof, and shall be cut flush with each surface. Unless

ot herw se indicated, sleeves shall be of such size as to provide a nininmm
of 6 mm 1/4 inch all around cl earance between sl eeve and bare pipe or
insulation surface. Sleeves in bearing walls, waterproofing nenbrane
floors, and wet areas shall be steel pipe or cast-iron pipe. Sleeves in
nonbearing walls, floors, or ceilings my be steel pipe, cast-iron pipe, or
gal vani zed sheet netal with | ock-type |ongitudi nal seam and of the netal
thi ckness indicated. Except in pipe chases or interior walls, the annul ar
space between pi pe and sl eeve or between jacket over insulation and sl eeve
in nonfire-rated walls and fl oors shall be sealed as indicated and
specified in Section 07 92 00 JO NT SEALANTS and in fire-rated walls and
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floors shall be as indicated and specified in Section 07 84 00

FI RESTOPPI NG Pi pes passing through wall waterproofing menbrane shall be
sl eeved as descri bed above. |In addition, a waterproofing clanping flange
shal | be installed as indicated.

.2.6.1 Roof or Floor Penetrations of Waterproofing Menbrane
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NOTE: Indicate on drawi ngs details of pipes through
flashing or waterproof nenbrane, and nethod of
seal i ng.
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Pi pes shall be installed through a 1.8 kg 4 pound | ead-flashing sl eeve, a
453 g 16 ounce copper sleeve, or a 0.081 mr 0.032 inch thick al um num

sl eeve, each having an integral skirt or flange. Flashing sleeve shall be
suitably formed. The skirt or flange shall extend 200 mr 8 inches or nore
fromthe pipe and shall be set over the roof or floor nmenbrane in a
trowel ed coating of bitum nous cement. The flashing sleeve shall extend up
the pipe a mnimumof 50 mm 2 inches above the highest flood | evel of the
roof or a mnimum of 250 mr 10 i nches above the floor or roof, whichever is
greater. The annul ar space between the flashing sleeve and the bare pipe
or insulation surface shall be sealed as indicated. Pipes up to and
including 250 mr 10 inches in dianeter passing through roof or floor

wat er proof i ng nmenbrane may be installed through a cast-iron sleeve with
caul ki ng recess, anchor lugs, flashing clanp device, and pressure ring with
brass bolts. Waterproofing nenbrane shall be clanped into place and

seal ant shall be placed in the caul king recess.

.2.6.2 Optional Sealing of Uninsulated Pipes

A nodul ar mechani cal type sealing assenbly may be installed. The seals
shal | consist of interlocking synthetic rubber |inks shaped to continuously
fill the annul ar space between the pipe/conduit and sleeve with
corrosion-protected carbon steel bolts, nuts, and pressure plates. The
links shall be |oosely assenbled with bolts to forma continuous rubber
belt around the pipe with a pressure plate under each bolt head and each
nut. After the seal assenbly is properly positioned in the sleeve,
tightening of the bolt shall cause the rubber sealing elenments to expand
and provide a watertight seal between the pipe/conduit and the sl eeve.

Each seal assenbly shall be sized as recommended by the manufacturer to fit
the pipe/conduit and sl eeve involved. The Contractor electing to use the
nodul ar nechani cal type seals shall provide sleeves of the proper dianeters.

.2.6.3 Optional Counterfl ashi ng

As an alternate to caul king and sealing the annul ar space between the
flashing sl eeve and bare pipe or insulation surface, counterflashing may be
by standard roof coupling for threaded pipe up to 150 nm 6 inchesin

di ameter; |ead-flashing sleeve for dry vents, sleeve turned down into the
pipe to forma waterproof joint; or tack-welded or banded-metal rain shield
around the pipe, sealed as indicated.

.2.6.4  Escutcheons
Escut cheons shall be provided at all finished surfaces where exposed
pi pi ng, bare or covered, passes through floors, walls, or ceilings, except

in boiler, utility, or equipnent roons. Escutcheons shall be fastened
securely to pipe sleeves or to extensions of sleeves without any part of
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sl eeves visible. Were sleeves project slightly fromfloors, specia
deep-type escutcheons shall be used. Escutcheons shall be chrom um pl ated
iron or brass, either one-piece or split-pattern, held in place by interna
spring tension or setscrew.

3.2.6.5 G ay Sewer Pipe

Pi pe shall be installed where indicated for housing steam supply and
condensate-return lines. The sewer pipe shall be installed on properly
graded and wel | -tanped earth or gravel base. Joints shall be packed with
twi sted-jute packing and seal ed with bitum nous sealing conpound or
portland cenent nortar.

3.2.7 Pi pe Anchors
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NOTE: Detail and indicate |ocation of pipe anchors.
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Anchors shall be provided where necessary or indicated to |ocalize
expansi on or prevent undue strain on piping. Anchors shall consist of
heavy steel collars with lugs and bolts for clanping and attachi ng anchor
braces, unless otherw se indicated. Anchor braces shall be installed using
turnbuckl es where required. Supports, anchors, or stays shall be |ocated

to prevent damage by installation operations or by the weight or expansion
of the pipeline.

3.2.8 Pi pe Expansi on
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NOTE: Steam pi ping |ayout should be anal yzed for
thermal stresses due to expansion. Spring hangers
shal |l be indicated on drawi ng and used to absorb
vertical expansion of piping and seismc conditions.

Whenever possible, provisions for the expansion of
piping will be nade by offsets or changes in the
direction of the run of pipe or by expansion | oops.
Expansion joints will be permtted where
restrictions of space prevent use of expansion | oops
or piping offsets. Expansion joints, when used,
shall be installed in readily accessible |ocations.
Drawi ngs shall detail anchors, pipe guide offsets,
and expansion joints. Draw ngs shall also indicate
| ocati on.
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The expansi on of supply and return pipes shall be provided for by changes
in the direction of the run of pipe, by expansion |oops, or by expansion
joints as indicated. Condensate and steam expansion joints shall be one of
the types specified.

3.2.8.1 Expansi on Loops
Expansi on | oops shall provi de adequate expansion of the nmain straight runs
of the systemwi thin the stress limts specified in ASVE B31.1. Loops

shal | be col d-sprung and installed where indicated. Pipe guides shall be
provi ded as i ndi cat ed.
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3.2.8.2 Sli p- Tube Type Expansion Joints

Sli p-tube type expansion joints shall be used for steam and condensate
systens only and shall be installed where indicated. Joints shall provide
for either single or double slip of the connected pipes and tenperature and

pressure suitable for application, in no case less than [ ] kPa psig.
Joints shall be in accordance with applicable requirenents of EJMA Stds and
ASME B31.1, Type | or 1ll1. End connections shall be flanged. Anchor bases
or support bases shall be provided as indicated or required. Initial

setting shall be nade in accordance with the manufacturer's reconmendati ons
to allow for anmbient tenperature at tinme of installation. Pipe alignhnent
gui des shall be installed as recommrended by the joint manufacturer, but
shall be not nore than 1.5 m 5 feet from expansion joint, except in lines
100 mr 4 inches or smaller where guides shall be installed not nmore than
600 mr 2 feet fromthe joint.

3.2.8.3 Bel | ows- Type Joi nt

Bel | ows-type joint design and installation shall conply with EJVA Stds.
The joints shall be designed for the working tenperature and pressure
suitable for the application and shall be not less than 1.03 MPa 150 psig
in any case.

3.2.8.4 Fl exi bl e Ball Joints
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NOTE: Ball joints may often be used to advant age
i nstead of | oops and expansion joints. Were used,

they must be indicated on plans in detail. Cuides
for ball joints will be as recommended by the
manufacturer. Design details will include dinmension

bet ween ball center-points in offset |leg, and the

di stance and direction of desired cold set from

of fset leg centerline. Each expansion unit wll
consist of two, three, or four joints, but in no
case less than two joints, as required to handle the
system expansi on. The ball joint arrangenent at
each expansion | ocation nmust provide for tota
novenent .
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Fl exi bl e ball joints may be threaded, flanged, or welded end as required,
and shall be capabl e of absorbing the normal operating axial, lateral, or
angul ar nmovenents or conbination in accordance with ASVE B31.1, and

ASME BPVC SEC VI D1 where applicable. Flanges shall conformto the
dianeter and drilling of ASVE B16.5. Mol ded gaskets furni shed shall be
suitable for the service intended.

3.2.9 Val ves and Equi pnent

Val ves shall be installed at the |ocati ons shown, where specified, and
where required for the proper functioning of the systemas directed. Gate
val ves shall be used unl ess otherw se shown, specified, or directed.

Val ves shall be installed with their stens horizontal or above. Valves
used with ferrous piping shall have threaded or flanged ends for ferrous
pi pi ng and sweat-type connections for copper tubing.
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3.2.9.1 Ther nonet er Socket

A thernoneter well shall be provided in each return line circuit in
multicircuit systens.

3.2.9.2 Radi at or Val ves

An automatic or manual control valve and a 6 mm 1/8 inch air valve shall be
installed on each radi ator and convector. Control valve shall be the sane
size as supply connection. Ten keys for air valves shall be delivered to
the Contracting Oficer. A fully automatic type air vent nay be furnished
for convectors in lieu of the manual air val ves specified.

3.2.9.3 Steam Air Vents
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NOTE: Indicate location of all air vents on the
drawi ngs. Details for vents shall be indicated on
t he draw ngs.
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Vents shall be installed where indicated. Discharge pipes fromthe vent
shall be run to a point as indicated. Vent shall be a quick-acting valve
that continuously renoves air. Valve shall be constructed of
corrosion-resisting nmetal, shall be designed to wi thstand the maxi mum

pi ping system pressure, and shall automatically close tight to prevent
escape of steam and condensate. Vent shall be provided with a manua

i sol ation val ve.

3.2.9.4 Pressure Reduci ng Val ves

Val ves designed for a working pressure of not |ess than 860 kPa 125 psig
shal | be provided wherever indicated or required. Each valve shall be
installed with a strainer, a three-valve bypass, and a safety val ve.

3.2.10 St eam Tr aps
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NOTE: Indicate size of flash tanks and installation
detail on drawings. |If no flash tanks are required
for the project, nodify bracketed choices.
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Fl oat traps shall be installed [in the condensate-di scharge Iine fromthe
flash tank and el sewhere as] [where] indicated. All other steamtraps
shal | be installed where indicated.

3.2.11 Unit Heaters

Unit heaters shall be installed as indicated and in accordance with the
manuf acturer's recomendati on.

3.2.12 I nsul ation
Thi ckness and application of insulation materials for piping and equi prent

shall be in accordance with Section 23 07 00 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS.
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3.

3.

3.

3 FRAMED | NSTRUCTI ONS

Framed instructions under glass or in lamnated plastic, including wring
and control diagrans showing the conplete |ayout of the entire system
shal | be posted where directed. Condensed operating instructions
expl ai ni ng preventive nai ntenance procedures, nethods of checking the
system for nornmal safe operation, and procedures for safely starting and
stopping the systemshall be prepared in typed form franed as specified
above for the wiring and control diagrams, and posted beside the di agrans.
The framed instructions shall be posted before acceptance testing of the
system

.4 MANUFACURERS' FI ELD SERVI CES

Services of a manufacturer's representative who is experienced in the
installation, adjustnent, and operation of the equi pnment specified shall be
provided. The representative shall supervise installing, adjusting, and
testing the equi pnent.

.5 FI ELD TRAI NI NG
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NOTE: The nunber of hours required to instruct a
Covernnent representative in operation and

mai nt enance of the systemw |l depend on the
complexity of the system specified. Designer is to
establish the nunber of hours of training based on
equi pnent nmanuf act urer recommendations, system
conplexity and consultation with the installation
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Conduct a training course for the mmintenance and operating staff. The
training period of [__ ] hours normal working time shall start after the
systemis functionally conplete but before the final acceptance tests. The
training shall include all of the itens contained in the approved Operating
and Mai ntenance Instructions as well as denonstrations of routine

mai nt enance operations. Contracting Ofice shall be given at |east 2 weeks
advance notice of such training.

6 ADJUSTI NG, BALANCI NG, TESTI NG AND | NSPECTI NG
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NOTE: Before occupancy of a facility the boilers
shal |l be inspected in accordance with the Code of
Boi | er and Pressure |Inspectors (BPVI) and the
Anerican Soci ety of Mechani cal Engi neers (ASME)

I nspectors nust be certified in accordance with BPVI
st andar ds.
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6.1 Field Tests

Notify the Contracting Officer [ ] days before the perfornmance and
acceptance tests are to be conducted. The tests shall be perforned in the
presence of the Contracting Oficer. Furnish all instrunents and personne
required for the tests. FElectricity, steam and water will be furnished by
the CGovernment. Before thermal insulation is installed, the entire heating
system including all heating units, valves and fittings, shall be
hydrostatically tested at 1-1/2 tines the design operating pressure for a
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3.

m ni mum of 4 hours.

.6.2 Cl eani ng and Adj usting

After hydrostatic tests have been nade and prior to the operating tests,

pi ping shall be thoroughly cleaned by filling the systemw th a solution of
one pound of caustic soda or 1.4 kg 3 pounds of trisodi um phosphate per 380
l[iters 100 gallons of water. The water shall be heated to approxi mately 65
degrees C 150 degrees F, and the solution circulated in the systemfor a
peri od of 48 hours, then drained and thoroughly flushed out with fresh

wat er. Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt,
or paint spots renoved. It is the Contractor's responsibility to nmaintain
the systemin a clean condition until final acceptance. Bearings shall be
| ubricated as reconmended by the manufacturer. Belts shall be adjusted
with correct tension, and other niscellaneous equi prent shall be adjusted
to setting indicated or as recommended by the respective manufacturers.

.6.3 System Operation

Upon conpl etion and prior to acceptance of the project, the installation
shal | be subjected to such operating tests as may be required to
denponstrate that the steam heating systemw || operate as specified or
indicated. Tests shall be conducted by a qualified test engi neer at such
times as directed. Provide instrunents, facilities, and labor required to
conduct the tests. Indicating instruments shall be read at 1/2-hour
intervals, unless otherwise directed. Tests shall cover a period of 3 or
nore hours for each systemtested, and test reports shall include the

foll owing applicable specific informati on together with conclusions as to
the adequacy of the system

a. Tine, date, and duration of test.
b. Flow and pressure of steamto the inlet of the equipment.
c. Mke, nodel, and size of each piece of equipnrent.

d. Dry bulb tenperature entering and | eaving heating and ventil ating
units.

e. Static discharge pressure actually obtained, total cfm handled, and
voltmeter and ameter readings for fan notor during operation

f. Heating output for space-heating equipnrent.

g. Capacity and di scharge pressure of each punp.

h. Automatic control sequence and operation
6.4 Bal anci ng
Systens shall be conpletely bal anced by a qualified engineer. A conplete
bal anci ng procedure shall be submitted for approval. All required piping,

val ves, and connections required to bal ance the systens shall be provided.

Bal anci ng of air systens shall be as specified in Section 23 00 00 AIR
SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM
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3.6.5 Ret esti ng

Any deficiencies reveal ed during testing shall be corrected and tests shal

be reconduct ed.

3.7 FI ELD PAI NTI NG
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NOTE: Col or coding for piping identification as
required by the using agency will be devel oped and
inserted in the "Col or Code Schedule" in Section

09 90 00 PAI NTS AND COATI NGS

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

Pai nting required for surfaces not otherw se specified, and finish painting
of itens only prined at the factory, are specified in Section 09 90 00

PAI NTS AND COATI NGS

-- End of Section --
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