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SECTI ON 15185

LOW TEMPERATURE WATER [ LTW HEATI NG SYSTEM
10/ 02
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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This guide specification covers the
requirenents for a conplete | ow tenperature water
heating systemincludi ng hot water piping (supply
and return) and term nal units used for heating.
Thi s section does not include feedwater treatnent
equi pnent or process hot water terminal units.

Pi ping as used in this specification includes pipe,
tubes, flanges, bolting, gaskets, valves, relief
devices, fittings, and pressure containing parts of
ot her pi ping conponents, hangers and supports, and
ot her equi pnent itens necessary to prevent
overstressing of the pressure containing parts.

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nust be supplied by
t he desi gner.
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NOTE: The followi ng information should be shown on
t he draw ngs:

1. Layout of heating system
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2. Location, size, and capacity of finned tube
radi ators, convectors, unit heaters, flow neters
punps, and expansi on tanks.
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PART 1 GENERAL

1

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ASME | NTERNATI ONAL ( ASME)
ASME/ ANSI B31.9 (1996) Building Services Piping

| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

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

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d

Uni ficazione" for Italy and is available only in
the Italian |language. It is the National Standard.

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

UNI 1074-3 (2001) Val ves for water supply - Fitness
for purpose requirenents and appropriate
verification tests - Check val ves

UNI 1284 (1971) Piping - Pressure-tenperature
ratings for iron and steel pipes

UNI 2276 (1967) Metallic pipe flanges - Circul ar
slip-on-wel ding flanges - Nom nal pressure
6

UNI 2277 (1967) Metallic pipe flanges - Circul ar
slip-on-wel ding flanges - Nom nal pressure
10

UNI 2278 (1967) Metallic pipe flanges - Circul ar
slip-on-wel ding flanges - Nom nal pressure
16

UNI 2279 (1967) Metallic pipe flanges - Wl ding

neck flanges - Nominal pressure 2,5

UNI 3740-1 (1999) Steel fasteners - Technica
specifications - Generalities

UNI 5311 (1963) Gipping and hol di ng appliances -
Straps cl anps, squares and bearings -
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

5596

5770

6363/ A199

6609

6894

7125/ FA 109

7151

7177

7182

7183

7451

8364/ A146

8858

Summary of standard types

(1965) Thin square nuts - 1SO netric
coarse thread - Finish A

(1966) d assification and perfornance
qualification of oxy-acetylene welders -
Wel ders for pipes having a thickness |ess
or equal to 7 mmof nild steel, M high
yield point steel or alloyed steel with M
or Cr-M

(1984/86) Wl ded and seanl ess steel tubes
for water mains

(1969) Metallic pipe flanges - Bolts -
Types, nmaterials and ratings

(1986) Fl owneters based on differentia
pressure transducer connected to a
throttling device inserted in circul ar
cross-section pipes

(1972/82) Flanged gate val ves for water
pi pelines - Technical conditions of
delivery

(1972) Pipe clanps for use on board ships
- Half collars, brackets and supports for
flat bar clanps with expansion joint

(1973) El astoners: Products - Sealing
rubber gaskets for cooling circuits and
chanbers of the railway diesel |oconotives
and diesel railcars - Qualities,
requirenents and tests

(1973) Steel fornmed heads for wel ded
pressure vessels and boiler druns - Wth
centre nmanhol e type

(1973) Steel fornmed heads for wel ded
pressure vessels and boiler druns - Wth
eccentric nmanhol e type

(1984) Malleable iron sand castings -
Devi ations for dinmensions w thout

tol erance indication and nmachi ni ng

al | onances

(1984/84) Heating plants - I|nspection and
mai nt enance

(1985) Copper alloy ball valves for
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heating plants - Requirenents and tests

UNI 8863/ Al (1987/89) Unall oyed steel seanl ess and
wel ded tubes suitable for screwing in
accordance with UNI 1SO 7/1

UNI 9157 (1988) Water supply - Back flow preventer
- Characteristics and tests

UNI 9737 (1997) dassification and qualification of
wel ders for plastic materials - Wl ders by
the heated tool procedure, w th nechanica
equi pnent and by el ectrofusion for pipes
and fittings of polyethylene for the
supply of gaseous fuels, water and others
fluids under pressure

UNI 9753 (1990) Technical rules for control valves
of hot water heating plants

UNI 9765 (1991) Pressure and vacuum gauges W th
bel l ows el astic elenent - Construction
characteristics

UNI 10269 (1995) Gate valves for water distribution
- Materials and requirenments for buried
service

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) ( CEI
EN) (UNl EN I SO (UNI 1SO

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

NOTE: A UNI EN, UNI ENV, CEl EN, UNI EN | SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

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

UNI 1SO 7-1 (1984) Pipe threads where pressure-tight
joints are nade on the threads -
Desi gnati on, dinensions and tol erances

UNI EN 175 (1999) Personal protection - Equi pnent for
eye and face protection during welding and
allied processes

UNI EN 215-1 (1990) Thernostatic radiator valves - Part
1: Requirenents and test nethods

UNI EN 288-1 (1993) Specification and qualification of
wel di ng procedures for netallic nmaterials
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

442-1

593

1057

1074-3

1092-2

1151

1254-1

1452-1

| SO 1461

1514-1

1515-1

1564

1567

- General rules for fusion welding

(1997) Radiators and convectors - Part 1:
Techni cal specifications and requirenents

(2001) Industrial valves - Mtallic
butterfly val ves

(1997) Copper and copper alloys -
Seaml ess, round copper tubes for water and
gas in sanitary and heating applications

(2001) Val ves for water supply - Fitness
for purpose requirenents and appropriate
verification tests - Part 3: Check val ves

(1999) Flanges and their joints - Crcul ar
flanges for pipes, valves, fittings and
accessories, PN designated - Part 2: Cast
iron flanges

91999) Punps - Rotodynanic punps -
Circul ation punps having an electrica
ef fect not exceeding 200 Wfor heating
installations and domestic hot water
installations - Requirenents, testing,
mar ki ng

(2000) Copper and copper alloys - Pl unbing
fittings - Fittings with ends for
capillary soldering or capillary brazing
to copper tubes

(2001) Plastics piping systens for water
supply - Unplasticized pol y(vinyl
chl oride) (PVC-U) - GCeneral

(1999) Hot dip gal vani zed coatings on
fabricated iron and steel articles -
Speci fications and test nethods

(1998) Flanges and their joints -

Di nensi ons of gaskets for PN-designated
flanges - Non-netallic flat gaskets with
or without inserts

(2002) Flanges and their joints - Bolting
- Selection of bolting

(1999) Founding - Austenpered ductile cast
i rons

(2002) Building valves - Water pressure
reduci ng val ves and conbi nati on wat er
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN 1982

EN | SO 3677

EN | SO 3822-2

EN | SO 3822-3

EN | SO 5167-1/ Al

| SO 5781

| SO 7369

EN | SO 9606- 3

EN 10242/ Al

EN 10253-1

EN 12035

EN 12760

EN 13133

pressure reduci ng val ves - Requi renents
and tests

(2000) Copper and copper alloys - Ingots
and castings

(1996) Filler nmetal for soft soldering,
brazing and braze wel ding - Designation

(1998) Acoustics - Laboratory tests on

noi se em ssion from appliances and

equi pnent used in water supply
installations - Part 2: Mounting and
operating conditions for draw off taps and
m xi ng val ves

(1998) Acoustics - Laboratory tests on
noi se em ssion from appliances and

equi pnent used in water supply
installations - Part 3: Mounting and
operating conditions for in-line valves
and appliances

(1997/ Al: 2000) Measurenent of fluid flow
by neans of pressure differential devices
- Part 1. Oifice plates, nozzles and
Venturi tubes inserted in circular
cross-section conduits running ful

(1990) Hydraulic fluid power -
Pressure-reduci ng val ves, sequence val ves,
unl oadi ng val ves, throttle val ves and
check val ves - Mounting surfaces

(1985) Pipework - Flexible netallic hoses
- Vocabul ary of general terns

(2001) Approval testing of welders -
Fusi on wel di ng - Copper and copper alloys

(1998/00) Threaded pipe fitting in
mal | eabl e cast iron

(2002) Butt-welding pipe fittings -
W ought carbon steel for general use and
wi t hout specific inspection requirenents

(1998) Sel f adhesive tapes - Flaggi ng of
adhesi ve tape

(1999) Val ves - Socket wel ding ends for
steel val ves

(2002) Brazing - Brazer approva
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UNI EN 13134 (2002) Brazing - Procedure approva

UNI EN 29453 (1996) Soft solder alloys - Chenica
conposition and forns

CEl EN 60034-1 (2000) Rotating electrical nmachines - Part
1: Rating and perfornmance

CEl EN 60529/ A1 (1997/00) Degrees of protection provided
by encl osures (I P Code)

CEl EN 60947-4-1 (2002) Low-vol tage swi tchgear and
control gear - Part 4: Contactors and
notor-starters - Section 1:
El ectromechani cal contactors and
notor-starters

.2 RELATED REQUI REMENTS

Section 15050, "Basic Mechanical Mterials and Methods" applies to this
section with additions and nodifications specified herein

.3  SYSTEM DESCRI PTI ON

Except as specified otherw se, equipnent and pi pi ng conponents shall be
suitable for use in | ow tenperature water heating system Except as

nodi fied herein, the pressure tenperature limtations shall be as specified
in the referenced standards and specifications. Pressures in this
specification are pressures in kil opascal (kPa) above atnobspheric pressure,
and tenperatures are in degrees Centigrade (C

. 3.1 Hot Water Heating System

Submit plan, elevations, dinensions, capacities, and ratings. |Include the
fol | owi ng:

a. Unit heaters

b. Convectors

c. Finned tube radiators

d. Punps

e. \Valves

f. Expansion tanks

g. Flow neasuring equi pnent
h. Backfl ow preventer

i. Air separating tank
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[j. Boilers]
[k. Hot water heat exchangers]
[1. Converters]

1.4 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For projects in Italy, Spain, and G eece,
except for Aviano Air Base, Aviano, Italy, the
Quality Control Manager is not authorized to approve
submittals. Therefore, the EFA MED Specifications
do not contain "G s". For these projects utilize
speci al sections NFGS-E-01330, "Submttal

Procedures" and NFGS-E-01450, "Quality Control."

For projects at Aviano Air Base, Aviano, ltaly, the
Quality Control Manager is authorized to approve
submittals. On these projects, add a "G' within
submittal tags for each subnmittal item deened
sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
When "G s" are used on any subnmittal item utilize
standard sections NFGS-01330, "Submittal Procedures”
and NFGS-01450, "Quality Control."

Wiere a "G' follows a subnmittal item it indicates
that the subnmittal itemrequires Contracting

O ficer's approval. Submittal itens not designated
with a "G'" will be approved by the QC organi zati on.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 02 Shop Drawi ngs
Hot wat er heating system
SD- 03 Product Data
Convectors
Fi nned tube radiators
Punps
Val ves

Expansi on tanks
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Fl ow neasuri ng equi pnent
Backfl ow preventers
External air separation tanks
Hot water heating pipe
Fittings
Mechani cal pipe coupling system
For val ves, submit valve manufacturer's published ratings and
maxi mum operating pressure differential. For relief valves, also
submit manufacturer's published discharge capacity ratings. For
punps, include punp speed and characteristic curve for perfornance
of inpeller selected for each punp. Curves shall indicate
capacity vs head, efficiency, and brake power for full range, from
shut-off to free delivery. Provide fanmily of curves for each punp
volute size indicating rmultiple inpellers and operation points.
Conput er generated curves indicating single operating curve
characteristics are not acceptabl e.

SD- 06 Test Reports
Hydrostatic test of piping system

Auxi | iary equi pnent and accessory tests

Submit test reports in accordance with the paragraph entitled
"Field Quality Control.'

SD-07 Certificates
Backfl ow preventer certification
Wel di ng procedures
Wel der's qualifications

SD-10 Operation and Mai ntenance Data
Convectors, Data Package 3
Fi nned tube radi ators, Data Package 3
Submit operation and nmi ntenance data in accordance with Section
01781, "Qperation and Maintenance Data." Submit a list of
qual i fied service organi zati ons whi ch includes addresses and
qual i fications.

1.5 QUALI TY ASSURANCE

1.5.1 St andard Conmerci al Product for Terminal Units
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Term nal units provided shall conply with features called out in this
specification and shall be the manufacturer's standard commercial product.
Addi tional or better features which are not prohibited by this
specification but which are a part of the manufacturer's standard
conmer ci al product, shall be included in the terminal units being
furnished. A standard commercial product is a product which has been sold
or is currently being offered for sale, on the conmercial market through
adverti senents or manufacturer's catal ogs, or brochures.

.5.2 Wel di ng
.5.2.1 Wel di ng Procedures

Bef ore perform ng wel ding, submt three copies of welding procedure
specification for all netals to be used in the work, together with proof of
wel der's qualification as outlines in UNI 5770, UNI 9737, UNI EN | SO 9606- 3,
and UNI EN 13133.

.5.2.2 Wel der's Qualifications

Bef ore wel der or operator perforns wel ding, subnit three copies of Wlder's
Performance Qualification Record in conformance with UNI 5770, UNI 9737,

UNI EN | SO 9606-3, and UNI EN 13133, show ng that the wel der was tested
under the approved procedure specification submtted by the Contractor. In
addi tion, submt each welder's assigned nunber, letter, or symbol used to
identify the work of the wel der.

.5.2.3 Identification of Welder's Wrk

Ensure that each wel der's assigned nunber, letter or synbol is affixed

i medi ately upon conpletion of the weld. To welders nmaki ng defective welds
after passing a qualification test, give a requalification test. Upon
failing to pass the test, do not pernmt welder to work in this contract.
.5.2. 4 Previ ous Qualifications

Wel di ng procedures, wel ders, and wel ding operators previously qualified by
test may be accepted for this contract without requalification subject to
t he approval and provided that all the conditions specified in UNI 5770,
UNI 9737, UNI EN | SO 9606-3, and UNI EN 13133 are net before a procedure
can be used.

.5.3 Brazi ng and Sol deri ng

.5.3.1 Brazi ng Procedure

UNI EN 13134.

.5.3.2 Sol dering, Soldering Preparation, and Procedures for Joints

UNI EN 288-1.

.5.4 Backfl ow Preventer Certification
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Backfl ow preventers shall be certified UNI 9157. Listing of a particular
make, nodel/design, and size in the current [UNI 9157] [or] [l ocal code]
wi || be acceptable as the required proof.

1.6 SAFETY STANDARDS
1.6.1 Wel di ng

Safety in welding and cutting of pipe shall conformto UNI EN 175.
1.6.2 Quar ds

Coupl i ngs, motor shafts, gears and ot her nobving parts shall be guarded.
Guards shall be cast iron or expanded netal. Guard parts shall be rigid
and renovabl e wi thout disassenbling the guarded unit.

PART 2 PRODUCTS
2.1  SOURCE MANUFACTURERS
2.1.1 Pi pe and Fittings

The foll owi ng nanufacturers provide pipe and fittings, including couplings,
uni ons, flanges, and drains, that generally conply with these
speci fications:

DALM NE

Piazza Caduti 6 Luglio 1944, 1
24044 Dalmne (BG Italy

Tel : 035560. 1111

Fax: 0355603827

MARCEGAGLI A S. p. A

Via Bresciani, 16

46040 Gazal do Ippoliti (M
Tel : 0376/ 6851

Fax: 0376/ 685600

WWW. gr uppomar cegagl i a. com

ARVEDI TuUBI ACCI Al O
Zona Porto Canal e
26100 Crenona

Tel : 0372/ 4091

Fax: 0372/413170
www. arvedi . it

OPPO Gesui no

Via Anerigo Vespucci, 1
09074 Chilarza (OR

Tel : 0785/54642

WWW. Oppo. it

| DROSTAR S. p. a.
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Via Golitti, 94
12030 Torre San G orgio (CN)
Tel : 0172/921023
www. i drostar. it

CAST

St rada Brandi zzo 406/ 408
10088 Vol pi ano (TO

Tel : 011/9827011

Fax: 01198270225

www. cast . it

PASOTTI EXPORT srl - Al GNEP
Via V. Mntini 122

25067 Lunezzane (BS)

Tel : 030/ 8258526

Fax: 030/829651

WWW. pasotti.it

TI EMVE RACCORDERI E S. p. A
Via Cavallera 6/ A

25045 Castegnato (BS)

Tel : 030/2142211

Fax: 030/ 2142206

www. t i emre. com

G ACOM NI S.p. A

Via per A zo, 39

28017 San Maurizio D Opaglio (NO
Tel : 0322/923111

Fax: 0322/ 96256

WWW. gi acomi ni . com

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523/780121

Fax: 0523/780123

wwy. st eel tradeitaly. com

FBQ BARONI O sr |

Via Filippo Turati

25027 Quinzano d' Qglio (BS)
Tel : 030/ 933035

Fax: 030/9923545

www. bar oni 0. it

FERRARI

Via A Grandi, 29
48100 Ravenna
Tel : 0544/ 452962
Fax: 0544/ 451801
ww. ferrari-ra.it
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DALM NE Resi ne

U ficio Vendita Nord-Estero
24040 Levate (BG

Tel : 035/594848

Fax: 035/594832

.1.2 Val ves

The foll owi ng nanufacturers provide pipe valves that generally conply with
t hese specifications:

VALVOSTEEL srl

Via della Pace, 29

20098 San G uliano M1l anese (M)
Tel : 02/9822981

Fax: 02/ 9840169

www. val vosteel . it

RASTELLI RUBI NETTERI E S. p. a.
Regi one Monticelli 10/ 14
28045 I nvorio (NO

Tel : 0322/ 255431

Fax: 0322/255117

www. rastel li.it

VALVOTUBI IND S.r. 1.
Via M Mnti, 30/B
48100 Ravenna - Italy
Tel : (0039) 544/ 452279
Fax: (0039)544/541148

RIM FORN TURE | NDUSTRUI ALI srl
Via Sandro Botticelli, 80
10154 M | ano

Tel : 011/ 200035

Fax: 011/ 2425744

FAR RUBI NETTERI E S. p. A.
Via Mrena, 20

28024 Gozzano (NO

Tel : 0322/94722

Fax: 0322/955332

ww. far-spa.it

GREI NER

Via Montesuel |l o, 212

25065 Lunezzane S.S. (Frescia)
Tel : 030/8927511

Fax: 030/8927590

ROMVETEC s.r. 1.

Via Al essandro M nuzi ano, 89
00128 Romm (Trigoria)

Tel : 065061635
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Fax: 065061542

BRANDONI S. p. A

Via Novara, 199

28078 Romagnano Sesi a (NO
Tel : 0163/828111

Fax: 0163/ 834458

www. br andoni . com

CALEFFI S.p. A

SS 229 - 28010 Fontaneto D Agogna (No)
Tel : 0322. 8491

Fax: 0322.863723

www. cal ef fi.com

RUBI ZETA

Via San Gerol anp, 9
25055 Pi sogne (BS)
Tel : 0364/ 880447
Fax: 0364/ 875564
wWww. r ubi zeta. it

PASOTTI EXPORT srl - Al GNEP
Via V. Mntini 122

25067 Lunezzane (BS)

Tel : 030/ 8258526

Fax: 030/829651

WWW. pasotti.it

WATTS CAZZANI GA S. p. A
via Parco

20046 Bi azzono (M)

Tel : 039/49861

Fax: 039/4986222

wWww. wat t seur ope. comitaly

HYDROGOWWA S. p. A

Via delle Industrie, 2/4
20050 Sul biate (M)

Tel : 039/627401

Fax: 039/6022218

MATEC | NDUSTRI ALE srl
Via 1 Maggio, 7

Peschi era Borroneo (M)
Tel : 02/55301788

Fax: 02/5472158

STEEL TRADE

Loc. Cattagnina

29100 Rottofreno (PC
Tel : 0523/780121

Fax: 0523/780123

wwv. st eel tradei taly. com
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OPPO Gesui no

Via Anerigo Vespucci, 1
09074 Chilarza (OR

Tel : 0785/54642

VWWW. Oppo. it

FRA. BO S. p. A

Via Circonval |l azione, 7
26020 Bordol ano (CR)
Tel : 0372/925188

Fax: 0372/ 95886
www. f rabo. net

ZETA ESSE

Via Vicenza, 45
31050 Vedel ago (TV)
Tel : 0423/ 400621
Fax: 0423/401177
WW. Zet aesse. it

T.F. PIPING

Via Anicio Paolino, 6
00178 Ronm

Tel : 39-06-7809997
Fax: 39-06-7801719

Cl VAS

Via Partigiani, 52
Reg. Baragiotta

28077 Prato Sesia (NO
Tel : 39/163/ 851087
Fax: 39/163/851201
WWw. ci vassrl.com

CEWAL spa

Via Ganmsci 48
Canponogar a (VE)
Tel : 39/041/ 462155
Fax: 39/041/4174282

NORDI VAL srl

Via Iseo 6/a

25030 Erbusco (BS)

Tel : 030/ 7722055

Fax: 030/7722024

www. nor di val . swagel ok. com

GRI NNELL SALES & DI STRI BUTI ON
Via San G aconp, 260

39055 Lai ves (BZ2)

Tel : 0471/ 252091

Fax: 0471/ 254058
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2.1.3 Pi pi ng Systens Equi prent

The foll owi ng nanufacturers provide equi pment conponents for piping systens
that generally conply with these specifications:

KSB | TALIA S. p. A
Viale Tunisia, 46
20124 Ml ano
Tel : 02.6274
Fax: 02.66983272

GRUNDFCS | TALIA s.r.1|.
Via G ansasso, 4
20060 Truccazzano (M)
Tel : 02/95838112
Fax: 02/ 95309290

JUCKER S. p. A

Via Verdi, 9
22050 Lomagna (LC)
Tel : 039/59181
Fax: 039/5301286

CCMMS.r.|.

via Caprera, 13

31030 Caste;;p do Gpdegp (YTV)
Tel : 0423/ 760009

Fax: 0423/760041

WWW. Ci nrsr | . com

CALEFFI S.p. A

SS 229 - 28010 Fontaneto D Agogna (No)
Tel : 0322. 8491

Fax: 0322.863723

www. cal ef fi.com

T.F. PIPING

Via Anicio Paolino, 6
00178 Ronm

Tel : 39-06-7809997
Fax: 39-06-7801719

LA POLI TERM CA

Via Macell o, 51
39100 Bol zano

Tel : 0471/971430
Fax: 0471/981127
WWw. vet ri bagno. com

BRANDONI  S. p. A

Via Novara, 199

28078 Romagnano Sesi a (NO
Tel : 0163/828111

Fax: 0163/834458
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www. br andoni . com
2.1. 4 Ter mi nal Equi pnent

The foll owi ng nanufacturers provide radi ators, convectors, heaters, and
ventilating equipnent itens that generally conply with these specifications:

AERFERRI S|

Via Vittine di Bol ogna, 14
10156 Torino

Tel : 011/2740283

Fax: 011/2740131

www. aerferrisi.com

AERKLIMA s.r1.1.

via Per Gssona, 13/b
20010 Casorezzo (M)
Tel : 02/90380634
Fax: 02/90380731
www. aer kl i ma. com

JUCKER S. p. A

Via Verdi, 9
22050 Lomagna (LC)
Tel : 039/59181
Fax: 039/5301286

2.2 Pl PE AND FI TTI NGS

2.2.1 Hot Water Heating Pipe (Supply and Return)

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

NOTE: Specify Schedul e 40, 80, or 120 steel or Type
K or L copper as required for tenperature and
pressure involved. Type M copper should only be
specified for drain piping.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

UNI 6363/ A199 and UNI 8863/ Al, electric resistance wel ded or seanl ess
Schedul e [40] [80] [120] steel pipe [or UNI EN 1057 hard drawn copper
t ubi ng] .

2.2.2 Fittings

Provide fittings conpatible with the pipe being provided and shall conform
to the follow ng requirenents.

2.2.2.1 Steel or Malleable Iron Pipe

Sizes 3to 50 mm UNI EN 12760 steel socket wel ding or screwed type or
UNI SO 7-1 for screwed type nmalleable iron fittings.

2.2.2.2 Steel, Cast Iron, or Bronze
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2.

Si zes 65 nm and above. Steel fitting butt welding type UNl EN 10253-1 or
UNI 2276, UNI 2277, UNI 2278, and UNI 2279 flanged type. Cast iron
fittings flanged type UNI EN 1092-2. Bronze fittings up to 200 nm si ze
flanged type UNI EN 1982.

.2.2.3 Fittings for Copper Tubing

UNI EN 29453 cast bronze solder joint type or UNI EN 1254-1 wrought copper
solder joint type. Fittings may be flared or conpression joint type.

2.3 Mechani cal Pi pe Coupling System

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

NOTE: Mechani cal couplings may be used for
retrofits and other |ocations where welding is

prohi bited or where working space is extrenely
limted. Consideration of the aggressiveness of the
wat er/water treatnent on the seal s nust be

consi dered before using the nmechanical coupling
system

EE R R R R R R R R R R R R R R R R R R R R R R R R R O O R

Couplings may be provided for water tenperatures not to exceed 93 degrees C
Couplings shall be self centering and shall engage and | ock in place the
grooved or shoul dered ends of pipe and pipe fittings in a positive
wat erti ght couple. Couplings shall be designed to permt sone angul ar pipe
defl ection, contraction, and expansion. Coupling clanmp shall be ductile
iron conforming to UNI EN 1564. Gasket shall be nol ded rubber conform ng
to UNl 7177, the "line call-out" number shall be suitable for a water
tenperature of 110 degrees C. Coupling nuts and bolts shall be stee
conforming to UNI 6609. Fittings shall be grooved nualleable iron
conforming to UNI 7451 or ductile iron conformng to UNI EN 1564, or
mal | eabl e iron conformng to UNI 7451. Mechanical couplings and fittings
shal |l be of the sanme manufacturer. Before assenbling couplings, coat pipe
ends and outsides of gaskets with |ubricant approved by the coupling
manufacturer to facilitate installation

.2.3.1 Groove and Check Val ves

Grooved end, dual disc, spring | oaded, non-slam check val ves with stainless
steel or al um num bronze discs and EPDM rubber seats. Maximum rated
wor ki ng pressure of 3447 kPa dependent on size. Tested in accordance with
UNI EN 1074- 3.

.2.3.2 Butterfly Val ves

Grooved end butterfly valves with ductile iron body and disc core to
UNI EN 1564. Disc rubber connected with EPDM rubber. Maxi num rated
wor ki ng pressure of 2068 kPa tested in accordance with UNI 1284,

.2.3.3 Strai ners

I ncl ude grooved end T-type strainers with steel or ductile iron bodies,
stai nl ess steel renovable strainer baskets with 6 or 12 nesh screens and 57
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percent open area. WMaxi mumrated working pressure of 5170 kPa dependent on
si ze.

.2.4 Uni ons

.2.4.1 St eel Pipe

Provide UNI EN 10242/ A1, malleable iron unions, threaded connections.
.2.4.2 Copper Tubi ng

Provide UNI EN 1254-1, bronze unions, solder joint end.

.2.4.3 Di el ectric Union

Provi de insulated union with gal vani zed steel fenml e pipe-threaded end and
a copper solder joint end conformng with UNI EN 10242/ Al di nensi onal
strength and pressure requirenments. Union shall have a water-inmpervious
i nsul ation barrier capable of limting galvanic current to one percent of
the short-circuit current in a corresponding binmetallic joint. Wen dry,
i nsul ation barrier shall be able to withstand a 600-volt breakdown test.
. 2.5 Fl anges

Renove rai sed faces when used with flanges having a flat face.

.2.5.1 St eel Fl anges

UNI 2276, UNI 2277, UNI 2278, and UNI 2279 forged steel, welding type.
.2.5.2 Cast lron Screwed Fl anges

UNI EN 1092- 2.

.2.5.3 Bronze Screwed Fl anges

UNI EN 1982.

.2.6 Drains and Overfl ows

.2.6.1 St eel Pipe

UNI 6363/ A199 and UNI 8863/ Al, [Electric resistance wel ded] [ Seam ess]
Schedul e [40] [80], Malleable iron or forged steel fittings, screwed or
wel ded joints.

.2.6.2 Copper Tubi ng

UNI EN 1057 hard drawn, cast brass or wought copper fittings, solder
joints.

.2.6.3 PVC Pi pe

UNI EN 1452-1, Schedul e 40, [and Schedule 80 for sizes 200 mm and | arger, ]
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solvent weld joints.

2.2.7

Val ves

Val ves shall have rising stems and shall open when turned countercl ockw se.

2.2.7.1

a.

2.2.7.2

2.2.7.3

2.2.7. 4

Gat e Val ves

Bronze Gate Valves: UN |SO 5781, 50 mm and snal |l er, wedge di sc,
i nside screw type in accordance with UNI |1 SO 5781. Use sol der
joint ends with copper tubing.

Steel Gate Valves: UN 7125/FA 109, provide with open stem and
yoke type with solid wedge or flexible wedge di sc and heat and
corrosion-resistant steel trim

Cast lron Gate Valves: UN 10269, 65 nmand | arger, open stem and
yoke type with bronze trim

d obe and Angl e Val ves
Bronze d obe and Angle Valves: UN [|SO 5781, 50 nm and snall er,
with solder ends for copper tubing. Valves shall have renewabl e

seat and di scs except solder end val ves which shall have integral
seats.

Steel dobe and Angle Valves: UN 7125/ FA 109, provide with heat
and corrosion-resistant trim

Cast Iron 3 obe and Angle Valves: UN EN 1092-2, 65 mm and
larger, with bronze trim tapped drains and brass pl ug.

Check Val ves

Bronze Check Valves: UN 1074-3, 50 mmand snaller, gravity sw ng
check type.

Steel Swing Check Valves: [UN 1074-3], [regrinding] [gravity]
swi ng check type.

(1) Swing check val ves shall have bolted caps.

(2) Steel Lift check valves 50 nmm and snaller shall have bolted
caps. Lift check valves 65 mmand | arger shall have pressure seal
caps.

Cast lron Check Valves: UN 1074-3, 65 mmand | arger, bronze
trim non-slam eccentric disc type for centrifugal punp discharge

servi ce.

Tenperature Regul ating Val ves

Provi de val ves conform ng to UNI 9753, having copper alloy body with
adj ust abl e range thernostat.
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2.2.7.5 Water Pressure-Reducing Val ves
UNI EN 1567.
2.2.7.6 Pl ug Val ves

Cast iron or steel, nanually operated, except that a repl aceabl e val ve seat
will not be required. [Lubricated, tapered plug] [Non-lubricated
lift-plug] val ves.

2.2.7.7 Bal | Val ves

Fl anged or butt-wel ding ends ball valve shall conformto UNI 8858, [bronze]
[steel]. Threaded, socket-welding, solder joint, grooved and flared ends
shall conformto UNI 8858.

2.2.7.8 Radi at or Val ves

Radi at or val ves shall be angle or straightway pattern, wth packed or
packl ess bonnet shutoff gl obe type, designed especially for hot water
heating system Valve shall be constructed of brass or bronze or copper
alloy conforming to UNI EN 215-1 specifications for materials with
non-netal lic renewabl e di sc and plastic wheel handle for shutoff service.

2.2.7.9 Fl ow Control Val ves

Fl ow control valves shall be specially designed check valves with bronze
body and trim which shall open by the pressure devel oped by the punp, and
close automatically. Provide neans to hold the valve in the open position
when the systemis to be drained.

2.2.7.10 Butterfly Val ves

Conformwith UNI EN 593, Tight shut off valve, and [flanged] [screwed]
[single flange] [flangel ess] valve ends. Valve body nmaterial shall be
[cast iron] [steel] [bronze] and shall be bubble tight for shutoff at 1034
kPa (gage). Flanged and fl angel ess type val ves shall have corrosion
resi stant stainless steel stens and corrosion resistant or bronze discs
with nol ded el astonmer disc seals. Flow conditions shall be for the
regul ation frommaxi mumflow to conplete shutoff by way of throttling
effect. Valves shall be provided in [closed] [open] system Valves
snal | er than 200 mnm shall have throttling handles. Valves 200 nm and

| arger shall have totally encl osed manual gear operators wi th adjustable
bal ance return stops and indicators. Valves shall have a m ninumof 7

| ocki ng positions and shall be suitable for water tenperatures up to 93
degrees C.

2.2.7.11 Butterfly Valves 2 MIlineters and Smal |l er
Val ves shall be one-piece and three-piece design with male or fenale
t hreaded or sol dered end connections and shall be bubble tight for shutoff

at 1034 kPa (gage). Stem and disc assenbly shall be of corrosion resistant
steel. Disc seal assenbly shall be of corrosion resistant steel. D sc
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seal shall be suitable for the liquid being used in the systemin which the
valve is to be installed. Valves shall be suitable for water tenperature
up to 93 degrees C and shall be capabl e of operating at the rated pressure
of [ ] kPa (gage). Valves shall be designed for throttling service use
by val ve |l ever and indicator adjustment.

.2.7.12 Rel i ef Val ves

Bronze body, teflon seat, stainless steel stemand springs, automatic,
di rect pressure actuated.

.2.7.13 Val ve Qperating Mechani sns

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

NOTE: Show | ocation of each floor stand, chai nwhee
or power operator required in the project. Delete
par agraph entitled "Val ve Operati ng Mechani sns" and
its subparagraphs if these itens are not required in
the project.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Provide [floor stands] [chai nwheel s] [power operators] [and extension
stens] where indicated and as specifi ed.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Show floor stand details including distance
fromcenterline of valve to top of floor, floor
t hi ckness, and handwheel hei ght.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

a. Floor Stands: Construct for bolting to the floor and include an
extensi on stem and an operating handwheel. Design an adequately
supported and gui ded extension stens for connection to the val ve
stem by a sl eeve coupling or universal joint. Floor stands shal
be cast iron or steel. Handwheel shall identify rotation
direction for closing the valve and shall be of such dianeter as
to pernit operation of the valve with a force of not nore than 178

N

b. Chai nwheel Operator: Shall be fabricated of cast iron or stee
and shall include a wheel, endless chain and a guide to keep the
chain on the wheel. Provide gal vani zed steel endless chain

extending to within one neter of the floor

c. Power Qperators: Shall be [electric] [pneunatic]. Power operated
val ves shall open and close at rates no slower than 4 nmm per second
for gate valves and 1.70 nmm per second for gl obe and angl e
val ves. Valves shall open fully or close tightly without
requiring further attention when the actuating control is noved to
the open or close position. A predeterm ned thrust exerted on the
stem during operation resulting froman obstruction in the val ve
shal | cause the notor to automatically stop. Power operators
shal |l be conplete with all gearing and controls necessary for the
size of valve being provided. Power operators shall be designed
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to operate on the [electric] [conpressed air] power supply
i ndi cat ed.

d. Extension Stem Corrosion resisting steel designed for rising and
non-rising stens. Provide in length required to connect the valve
stem and the [handwheel] [operating nmechani sni and of sufficient
cross section to transfer the torque required to operate the val ve.

2.2.7.14 Bal anci ng Val ves

Bal anci ng val ves shall be calibrated bronze body bal anci ng val ves with
integral ball valve and venturi or valve orifice and val ve body pressure
taps for flow neasurenment based on differential pressure readings. Valve
pressure taps and neter connections shall have seals and built-in check
val ves with threaded connections for a portable neter. Meter shall be
provi ded by the sane manufacturer and be capabl e of readi ng system
pressures and shall neet the requirenents of the paragraph entitled "Fl ow
Measuri ng Equi pnent." Valves shall have internal seals to prevent |eakage
around rotating element and be suitable for full shut-off rated pressure.
Val ves shall have an operator with integral pointer and nenory stop

Bal anci ng val ves shall be selected for the required flows as indicated on
t he pl ans.

2.2.8 End Connecti ons
2.2.8.1 Fl exi bl e Connectors

Provi de flexi ble pipe connectors on piping connected to equi prent.

Fl exi bl e section shall consist of rubber, tetrafluoroethylene resin
corrosion-resi stant steel, bronze, nonel, or galvanized steel. Material
provi ded and configuration shall be suitable for [pressure,] [vacuum]
[tenmperature,] and circulating nedium Flexible section shall have
[threaded,] [welding,] [soldering,] [flanged] [or] [socket-weld] ends and
shal |l be suitable for service intended. Flexible section nay be reinforced
with netal retaining rings, with built-in braided wire reinforcenent and
restriction bolts or with wire braid cover suitable for service intended.

2.2.8.2 St eel Piping

Screwed or socket welded for 50 mmand snaller and flanged or butt wel ded
for 65 mmand | arger.

a. Screwed Joints Wth Taper Threads: UN |SO 7-1.
b. Flanged Joints: Bolting and gaskets shall be as foll ows:

(1) Bolting: Bolt, nut, and stud material: UNI EN 1515-1. Bolt,
stud, and nut dinmensions: UNl 5596, UNI 6609, and UNI 3740-1.
Bolts or bolt studs shall extend conpletely through the nuts and
may have reduced shanks of a dianeter not |ess than the dianeter
at root of threads. Carbon steel bolts shall have Anmerican
Standard regul ar square or heavy hexagon heads and shall have
Aneri can Standard heavy sem fini shed hexagonal nuts confornming to
UNI 5596.
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(2) Gaskets: UN EN 1514-1, Nonasbestos conpressed material 1
1/2 mmthickness full face or self-centering flat ring type and
suitable for pressure and tenperature of the piping system

c. Butt Weld Joints: UNI EN 10253-1. Backing rings shall conformto
UNI 8364/ Al146. Ferrous rings shall not exceed 0.05 percent
sul fur; for alloy pipe, backing rings shall be of materia
conpatible with the chem cal conposition of the parts to be wel ded
and preferably of the sane conposition. Provide continuous
machi ned or split band backing rings.

d. Socket Weld Joints: ASME/ ANSI B31.9.
2.2.8.3 Joints for Copper Tubing

a. Solder confornming to UNI EN | SO 3677 alloy. Solder and flux shal
be lead free (less than 0.2 percent of |ead).

b. Copper Tube Extracted Joint: An extracted nmechanical tee joint
may be nmade in copper tube. Make joint with an appropriate too

by drilling a pilot hole and drawi ng out the tube surface to form
a collar having a mninum height of three tinmes the thickness of
the tube wall. To prevent the branch tube from being inserted

beyond the depth of the extracted joint, provide dinpled depth
stops. Notch the branch tube for proper penetration into fitting
to assure a free flow joint. Braze extracted joints using a
copper phosphorous classification brazing filler nmetal. Sol dered
joints shall not be permitted.

2.2.9 Expansi on Joints

2.2.9.1 Packl ess Type

Provide UNI 1SO 7369,with fabricated corrosion-resistant steel bell ows.

2.2.9.2 Qui ded Sli p-Tube Type

Provide UNI 7151,internally-externally guided, injected senmi-plastic type
packi ng.

2.2.10 I nstrument ati on

2.2.10.1 Pressure and Vacuum Gauges
Provide UNI 9765 with restrictor

2.2.10.2 I ndi cating Thernoneters
Thernoneters shall be dial type with an adjustable angle suitable for the
service. Provide thernowel |l sized for each thermoneter in accordance with
the thermowel | specification. Fluid-filled thernonmeters (nercury is not

acceptabl e) shall have a nom nal scale dianeter of 125 mm Construction
shal |l be stainless-steel case with nolded gl ass cover, stainless-steel stem
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and bulb. Stemshall be straight, length as required to fit well. Binetal
thernmoneters shall have a scale dianeter of 90 mm Case shall be hernetic.
Case and stemshall be constructed of stainless steel. Binetal stem shal

be straight and of a length as required to fit the well.

.2.10.3 Pressure/ Tenperature Test Ports

Pressure/ Tenperature Test Ports shall have brass body and EPDM and/ or
Neoprene val ve seals. Ports shall be rated for service between 2 and 135
degrees C and up to 3447 kPa (gage). Ports shall be provided in |engths
appropriate for the insulation thickness specified in Section 15080,
“Mechani cal |nsulation" and installed to allow a mni mum of 305 nmm of
access for probe insertion. Provide with screwon cap attached with a
strap or chain to prevent |oss when renoved. Ports shall be 8 mm DN and
accept 3 nm di aneter probes.

.2.11 M scel | aneous Pi pel i ne Conponents
.2.11.1 Air Vent

Provide float type air vent in hydronic systens. Vent shall be constructed
of brass or sem -steel body, copper float, and stainless steel valve and
val ve seat. Design air vent to suit system operating tenperature and
pressure. Provide isolating valve to permt service without draining the
system Pipe discharge of vent to a drain

.2.11.2 Strai ners

Strainers for classes 125 and 250 piping in IPS 15 to 200 mm i ncl usi ve,
| ocate as indicated.

.2.11.3 Hangers and Supports

Desi gn and fabrication of pipe hangers, supports, and wel ding attachnents
shall conformto UNI 5311. Hanger types and supports for bare and covered
pi pe shall conformto UNI 5311 for the tenperature range.

.2.11. 4 Pi pe Sl eeves

Sl eeves in masonry and concrete walls, floors, and roof slabs shall beUN
6363/ A199 and UNI 8863/ Al, Schedule 40 or Standard Weight, hot-dip

gal vani zed steel [ductile-iron or cast-iron] pipe. Sleeves in partitions
shal |l be zinc-coated sheet steel having a nominal weight of not l[ess than
4.40 kil ogram per square neter.

.2.11.5 Escut cheon Pl ates

Provi de one piece or split hinge nmetal plates for piping passing through
floors, walls, and ceilings in exposed spaces. Provide polished stainless
steel plates or chromumplated finish on copper alloy plates in finished
spaces and paint finish on netal plates in unfinished spaces.

.3 CENTRAL MECHANI CAL EQUI PMENT
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[2.3.1 Boi l ers

Provide as specified in Section 15514 or 15515, "Low Pressure Water Heati ng
Boilers. "

1[2.3.2 Hot Water Heat Exchangers

Provide as specified in Section 15184, "[H gh] [Medium Tenperature Water
System Wthin Buildings."

1[2.3.3 Converters

Steamto hot water converters shall have capacity as indicated for the
design conditions. The converters shall be designed for support by
separate pi pe hangers, and [tenperature regulator] [vent valve] shall be
provi ded.

12.4 Pl PI NG SYSTEM EQUI PMENT
2.4.1 Punps

Provi de hot water circulating punps, UNI EN 1151. Punp casing and fl ange
shal | be nade of close-grained cast iron. Shaft shall be carbon or all oy
steel with lubricated bearings and inpeller shall be bronze. Select punps
so that the operating point on selected inpeller-curve will lie at or to
the left of shutoff side of, and not nore than 5 percent bel ow, point of
maxi mum ef ficiency for inpeller. Provide notors of [open] [splash proof]
[totally encl osed] type conforming to CEl EN 60034-1 and suitable for

el ectrical characteristic as indicated. Mtor starters shall conformto
CEl EN 60947-4-1 [manual] [across the line] [reduced-voltage-start]
[part-wind] [we-delta] type with CEI EN 60529/ Al [general purpose]

[weat her-resistant] [watertight] enclosure.

2.4.2 Expansi on Tanks

Provi de wel ded steel, constructed and tested hydrostatically in accordance
with UNI 7182 and UNI 7183. Tank shall be equipped with all necessary
fittings. The tank and fittings shall be pressure rated at |east equal to
the test pressure of the total system Zinc coat the tank inside and out
after fabrication by the hot dip process UNI EN | SO 1461

2.4.3 External Air Separation Tanks

Provi de tank constructed of steel, designed for not |ess than 517 kPa (gage),
and constructed and tested in accordance with the requirenments of UNl 7182
and UNI 7183. Provide tangential inlet and outlet connections, flanged for
sizes 65 nmand |larger. Each unit shall have an internal design suitable
for creating the required vortex and subsequent air separation. Provide
with automatic air rel ease device and gal vani zed steel strainer. Provide a
bl ow down connection with a gate valve and piped to nearest floor drain

2.4.4 Backf | ow Preventers

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: |If contract specifications includes Section
15400, "Plunbing Systens" in which backfl ow
preventers are specified, delete this paragraph
entitled "Backfl ow Preventers."

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

Reduced pressure principle type. Furnish proof that each nake,
nodel / desi gn, and size of backfl ow preventer being furnished for the
project is UNI 9157 certified.

. 4.5 FIl ow Measuring Equi prent

Oifice or venturi type. Flow netering equiprment including pitot tubes,
venturis, orifice plates, flanges, and indicating neters shall be the
product of one and the same manufacturer. Provide flowneters of [pernmanent
type] [or] [portable type] [type indicated]. Flowreters shall be suitable
for service in which they are to be installed. Provide bronze, nonel, or
stainless steel materials for wetted parts of flow neters.

a. Oifices: Square-edge type, nade of corrosion and erosion
resi stant netal and nounted between pipe flanges having
factory-made pressure taps provided with shutoff valves. Oifice
flanges shall conformto UNI EN I SO 5167-1/A1l.

b. Tubular Flowreters: Flow neasuring elenents consisting of venturi
tubes or pitot tubes where indicated. Locations and arrangenent
of piping, both upstream and downstream of flow neasuring el enents
shall conformto the manufacturer's published literature. Provide
each flow neasuring element with an integral tab, or a netal tag
on a corrosion-resistant steel wire, extending outside pipe
covering, and stanped or printed in a visible position with
manufacturer's nanme and address; serial nunber of nmeter to which
it is to be connected; nane, nunber, or |ocation of equipnent
served; specified rate of flow, and nultiplier to be applied to
meter reading. Provide taps with shutoff valves and quick
connecting hose fittings for portable neters or double ferrule
conpression fittings for connection to tubing for permanently
| ocated neters or recorders. Tubes shall be calibrated in
accordance with UNI 6894 recomendati ons.

(1) Venturi Tubes: Certified by the manufacturer for the actua
pi pi ng configuration and any necessary piping changes required for
certification without additional cost to the Governnent. Throat

di ameter for each venturi tube shall be designed so that at
specified rate of flowthe scale reading will fall between 50
percent and 80 percent of full scale value. Select venturi tube
sizes fromthe manufacturer's | atest published tables of flow
versus differential pressure. Unrecovered head | oss at maxi num
flow shall not exceed 10 percent. Provide bronze or cast iron
tubes with bronze-lined throats, with flanged, threaded, or wel ded
ends to suit piping system Provide bodies of fabricated stee
and fittings of the sane class as piping in which installed. Two
integral neter taps shall be provided in each venturi tube.
Connections for attachnent to portable flow neter hoses shall be
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readily accessi ble and not over 1830 nm above a floor or pernmanent
pl at f orm

(2) Pitot Tube Assenblies: Provide corrosion-resistant

mat eri al s. Tubes shall be capable of neasuring liquid flow through
tube el enents providing an averaged, interpolated fl ow neasurenent
froma single, fixed position. Provide self cleaning elenents and
i npact tube designed to rotate when turned by the operator to
protect pressure-sensing el enents of tube when not in use.
Location and total anmount of pitot tubes required for systemflow
measur enent shall be as recomended by the manufacturer and as

i ndi cat ed.

Meters: Designed for a full scale pressure differential of 12 kPa
gage for tubular type or 25 kPa gage for orifice type. Dials
shal | have square root or linear scales with devel oped | ength of
not |less than. 305 mm Provide flush nounted panel neters that
read directly in liters per second. Dials of portable neters
shal | have square root scales reading from 0 to 6 L/sfor use with
mul tiplier stanped on orifice or tubular type. Provide neters
designed for not |ess than 1378 kPa and protected agai nst pressure
surges. Meter bodies shall have taps for venting and drai ning.

(1) Permanently Mounted Meters: Each neter shall be connected
conpletely [as indicated] [and] [as specified] and provided with
the following: three valve nmanifold equalizer lines, tw bl ock
val ves, two vent and drain valves, and an integral pulsation
danmper. Overall accuracy of neters shall be plus or minus 2
percent of full scale flow over a range from20 to 100 percent of
full scale flow

(2) Portable Meters: Provide neter with a factory-fabricated
carrying case with carrying handle. Provide case fitted to hold
meter securely and to accommpdate the foll owi ng accessori es:

(a) Two 4.60 neters | engths of connecting hose with suitable
fermal e connectors for connecting fromnmeter to [venturi tube]
[orifice flange] [pitot tube] pressure-tap nipples. Provide hose
designed for a mninum service pressure of 861 kPa or 150 percent
of maxi num system service pressure, whichever is greater

(b) A conpletely assenbled three-valve manifold with two bl ock
val ves and vent and drain val ves, piped and nounted on a base
designed for use laying flat on a stationary surface.

(c) A bound set of descriptive bulletins, installation and
operating instructions, parts list, and a set of curves show ng
flow versus pressure differential for each orifice, venturi tube,
or pitot tube with which neter is to be used

(d) A netal instruction plate, secured inside cover, illustrating
use of neter.

(e) Provide neters with overall accuracy of plus or minus 5
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percent of full scale flow over a range from 20 to 100 percent of
full scale flow

2.5 TERM NAL UNI TS
2.5.1 Fi nned Tube Radi ators

Steel tube and steel fin type. [Copper tube and alumnumfin type UNI EN
442-1, [shall have an adjustabl e danper].]

2.5.2 Convectors
UNI EN 442-1, of design and capacity not |ess than that indicated.

2.5.3 Unit Heaters
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NOTE: When the project specification does not have
a section on unit heaters, the requirenents in
Section 15760, "Termi nal Heating and Cooling Units"
for providing unit heater conponents shall be
included in this section.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Provi de hot water unit heaters as specified in Section 15760, "Term nal
Heating and Cooling Units."

2.5. 4 Heating and Ventilating Units

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: When the project specification does not have
a section on air handling units, the requirenments in
Section 15720, "Air Handling Units" for associated
air handling unit conponents shall be included in
this section.
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Provide fan-coil units, induction units, unit ventilators, and gravity
ventilators as specified in Section 15720, "Air Handling Units."

2.6 ELECTRI CAL EQUI PMENT

Provide conplete with notors, motor starters, thermal overl oad protection,
and controls. Equipnent and wiring shall be in accordance with Section
16402, "Interior Distribution System™

2.7 CONTROLS
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NOTE: When the project specification does not have
a section on systemcontrols, the requirenents in
Section 15901, Space Tenperature Control Systens"
for for operating the heating systemshall be
included in this section.
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Provide controls as specified in Section 15901, "Space Tenperature Control
Systens. "

2.8 I NSULATI ON
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NOTE: When the project specification does not have
a section on nechanical insulation, the requirenents
in Section 15080, "Mechanical Insulation" for shop
and field applied insulation shall be included in
this section.
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Provi de shop and field applied insulation as specified in Section 15080,
"“Mechani cal |nsulation."”

2.9 ASBESTOS PROHI BI Tl ON

Asbest os and asbestos contai ning products are prohibited.
PART 3 EXECUTI ON
3.1 PREPARATI ON

Provi de storage for equiprment and naterial at the project site. Al parts
shall be readily accessible for inspection, repair, and renewal. Protect
mat eri al and equi pnent fromthe weat her.

3.2 | NSTALLATI ON

Pi pi ng fabrication, assenbly, welding, soldering, and brazing shall conform
to UNI 8364/ A146. Piping shall follow the general arrangenent shown.
Rout e pi ping and equi pnrent within buildings out of the way of |ighting
fixtures and doors, w ndows, and ot her openings. Run overhead piping in
buil di ngs in inconspicuous positions. Provide adequate cl earances from
wal I's, ceilings, and floors to permt welding of joints and application of
i nsul ation. Make provision for expansion and contraction of pipe lines.
Make changes in size of water lines with reducing fittings. Do not bury,
conceal, or insulate until piping has been inspected, tested, and approved.
Do not run piping concealed in walls, partitions, underground, or under
the floor except as otherw se indicated. Where pipe passes through
buil ding structure, |ocate pipe joints and expansion joints where they may
be inspected. Provide flanged joints where necessary for normal
mai nt enance and where required to match val ves and equi pnent. Furni sh
gaskets, packing, and thread conpounds suitable for the service. Provide
long radius ells where possible to reduce pressure drops. Pipe bends in
lieu of welding fittings may be used where space pernits. Pipe bends shal
have a uniformradius of at least five tines the pipe dianeter and shall be
free fromappreciable flattening, winkling, or thinning of the pipe. Do
not use mtering of pipe to formelbows, notching straight runs to form
full sized tees, or any simlar construction. Mke branch connections over
50 mmwith wel ding tees except approved factory nade forged wel di ng branch
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outlets or nozzles having integral reinforcenments may be used, provided the
nom nal dianeter of the branch is at | east one pipe size |ess than the

nom nal dianeter of the run. Branch connections 50 nm and under can be

t hreaded or welded. Run vertical piping plunb and straight and parallel to
wal I's. Provide sleeves for lines passing through building structure.
Provide a fire seal where pipes pass through fire wall, fire partitions,
fire rated pipe chase walls, or floors above grade. Install piping
connected to equipnment with flexibility for thermal stresses and for

vi bration, and support and anchor so that strain fromwei ght and thernal
noverment of piping is not inposed on the equiprent.

2.1 Hangers and Supports

Unl ess ot herwi se indicated, horizontal and vertical piping attachnents
shall conformto UNI 5311. Band and secure insulation protection shields
wi t hout damagi ng pi pe insulation. Continuous inserts and expansion bolts
may be used.

. 2.2 Gradi ng of Pipe Lines

Unl ess otherwi se indicated, install horizontal Iines of hot water piping to
grade down in the direction of flowwith a pitch of not less than 25 nmin
9 neters, except in loop mains and main headers where the flow may be in

ei ther direction.

. 2.3 Pi pe Sl eeves

Provi de sl eeves where pipes and tubi ng pass through nasonry or concrete
wal I's, floors, roof, and partitions. Annular space between pipe, tubing,
or insulation and the sleeve shall not be less than 6 mm Hold sl eeves
securely in proper position and |ocation before and during construction

Sl eeves shall be of sufficient |length to pass through entire thickness of
wal I's, partitions, or slabs. Sleeves in floor slabs shall extend 50 nmm
above finished floor. Firmy pack space between pipe or tubing and sl eeve
wi th oakum and caul k on both ends of the sleeve with plastic waterproof
cenent which will dry to a firmbut pliable nmass, or provide a

[ mechani cal |y adjustable] segnented el astoneric seal. Seal both ends of
penetrations through fire walls and fire floors to maintain fire resistive
integrity with fire resistant fill, void, or cavity naterial

. 2.4 Fl ashing for Buildings

Provi de fl ashing where pi pes pass through building roofs, and nake outside
wal I s tight and water proof.

.2.5 Uni ons and Fl anges

Provi de unions and flanges to permt easy di sconnection of piping and
apparatus. Each connection having a screwed-end val ve shall have a union
Pl ace unions and flanges no farther apart than 30 neters. |Install unions
downstream of val ves and at equi pnent or apparatus connections. Provide
uni ons on piping under 50 Mmin diameter, and provide flanges on piping 50
mm and over in dianeter. Provide dielectric unions or flanges between
ferrous and non-ferrous piping, equipnment, and fittings; except that bronze
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val ves and fittings may be used wi thout dielectric couplings for
ferrous-to-ferrous or non-ferrous-to-non-ferrous connections.

3.2.6 Connections for Future Equi pment

Locate capped or plugged outlets for connections to future equi prment as
i ndi cat ed.

3.2.7 Changes in Pipe Size

Provi de reducing fittings for changes in pipe size; reducing bushings are
not permtted. 1In horizontal lines, provide eccentric reducing fittings to
maintain the top of the lines in the sane pl ane.

3.2.8 C eani ng of Pipe

Thor oughly cl ean each section of pipe, fittings, and valves free of foreign
matter before erection. Prior to erection, hold each piece of pipe in an
inclined position and tap along its full length to | oosen sand, mll| scale
and other foreign matter. For pipe 50 mmand |arger, draw wire brush, of a
di ameter larger than that of the inside of the pipe, several tinmes through
the entire length of pipe. Before naking final connections to apparatus,
wash out interior of piping thoroughly with water. Plug or cap open ends
of mains during shutdown periods. Do not |eave |lines open where foreign
matter mght enter the pipe.

3.2.9 Val ves

Install valves in confornance with UNI 8364/ Al46. Provide gate val ves

unl ess otherwi se directed. Install valves with stens horizontal or above.
Locate or equip stop valves to permt operation fromfloor |evel, or
provide with safe access in the formof wal kways or | adders. Instal

val ves in positions accessible for operation and repair
3.2.9.1 G obe Val ves

Install gl obe valves so that the pressure is below the di sk and the stem
hori zont al

3.2.9.2 Radi at ors Val ves

Provi de radi ator valves on water inlet and bal anci ng val ves on water outl et
of terminal heating units such as radiation, unit heaters, and fan coi
unit.

3.2.9.3 Rel i ef Val ves

Provi de val ves on pressure tanks, |ow pressure side of reducing val ves,
heat exchangers, and expansion tanks. Select systemrelief valve so that
capacity is greater than nake-up pressure reduci ng val ve capacity. Sel ect
equi prent relief valve capacity to exceed rating of connected equi pnent.
Pipe relief valve outlet to the nearest floor drain

3.2.10 Pressure CGage
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Provi de a shut-off valve or pet cock between pressure gages and the |ine.
.2.11 Ther monet er s

Provi de thernmoneters and thermal sensing elenents of control valves with a
separ abl e socket. Install separable sockets in pipe lines in such a nanner
to sense the tenperature of flowing the fluid and m nim ze obstruction to
flow.

.2.12 Strai ners

Provide strainers, with neshes suitable for the services, where indicated,
or where dirt mght interfere with the proper operation of valve parts,
orifices, or noving parts of equipnent.

.2.13 Punps

Sel ect punps for specified fluid tenperatures, are non-overloading in
paral |l el or individual operation, and operate within 25 percent of m dpoint
of published nmaxi mum efficiency curve. Support piping adjacent to punp
such that no weight is carried on punp casings. Install close coupled and
base nobunted punps on concrete base, with anchor bolts, set and |level, and
grout in place and provide supports under el bows on punp suction and

di scharge line sizes 100 nm and over. Lubricate punp before start-up

3.2.14 Equi pnent Foundati ons
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NOTE: When the project specification does not have
a section on concrete work, the requirenents in
Section 03300, "Cast-In-Place-Concrete" for
foundati on work shall be included in this section
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Locat e equi prent foundati ons as shown on the draw ngs. Size, weight, and
design shall preclude shifting of equi pment under operating conditions.
Foundati ons shall neet the requirenents of the equi pnent nanufacturer
Concrete shall conformto Section 03300, "Cast-In-Place-Concrete," and
grout shall be approved non-shri nki ng.

.2.15 Equi pnent Installation

Install equipnent in accordance with installation instructions of the
manuf acturers. G out equi pnment nounted on concrete foundations before
installing piping. Install piping in such a manner as not to place a
strain on the equipnent. Do not bolt flanged joints tight unless they
match. Grade, anchor, guide, and support piping wthout |ow pockets.

.2.16 O eani ng of Systens
As installation of the various systemconponents is conpleted, fill, start,

and vent prior to cleaning. Place term nal control valves in open
position. Add cleaner to closed systemat concentration as recomended by
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manufacturer. Apply heat while circulating, slowy raising tenperature to
71 degrees C and maintain for 12 hours mininum Renbve heat and circul ate
to 38 degrees C or less; drain systens as quickly as possible and refil
with clean water. Circulate for 6 hours at design tenperatures, then
drain. Refill with clean water and repeat until system cleaner is renoved.

Use neutralizer agents on recomendati on of system cl eaner supplier and
approval of Contracting Oficer. Renpbve, clean, and replace strainer
screens. |nspect, renove sludge, and flush low points with clean water
after cleaning process is conpleted. |Include disassenbly of conponents as
required. Prelimnary or final tests are not permtted until cleaning is
approved.

3.2.17 Pai nti ng of Piping and Equi prent

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: When the project specification does not have
a section on field painting, the requirenents in
Section 09900, "Paints and Coatings" for cleaning
and painting of pipe and equi pnent, and for painting
and stencilling of piping shall be included in this
section.
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Provide in accordance with Section 09900, "Paints and Coatings."

3.2.18 I dentification of Piping

3.
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NOTE: When the project specification does not have
a section on field painting, the requirenents in
Section 09900 for cleaning and painting of pipe and
equi pnent, and for painting and stencilling of

pi ping shall be included in this section
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Identify piping in accordance with UNI 8364/ Al46, except that |abels or
tapes nmay be used in lieu of painting or stencilling. Spacing of
identification marking on runs shall not exceed 15 neters. Materials for
| abel s and tapes shall conformto UNI EN 12035, and shall be genera

pur pose type and color class. Painting and stencilling shall conformto
Section 09900, "Paints and Coatings."

.3 FI ELD QUALI TY CONTRCL

Performinspections and tests as specified herein to denonstrate that

pi pi ng and equi prent, as installed, is in conpliance with contract
requirenents. Start up and operate the system During this tineg,
periodically clean the various strainers until no further accunul ati on of
foreign material occurs. Exercise care so that mninmum | oss of water
occurs when strainers are cleaned. Adjust safety and automatic control
instrunments to place themin proper operation and sequence.

3.1 Hydrostatic Test of Piping System
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NOTE: Test piping systens at one and one-half tines
system pressure or 345 kPa (gage) whichever is
greater.
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Test piping systemhydrostatically using water not exceedi ng 38 degrees C.
Conduct tests as follows. Test piping systemafter all |ines have been

cl eaned and before applying insulation covering. Renove or valve off from
the system gages, and other apparatus which may be damaged by the test
before the tests are nade. |Install calibrated test pressure gage in the
systemto observe any loss in pressure. Maintain test pressure for a
sufficient length of tinme to enable an inspection of each joint and
connection. Performtests after installation and prior to acceptance.
Notify the Contracting O ficer in witing | ] days prior to the tine
schedul ed for the tests.

3.3.2 Auxi | iary Equi prent and Accessory Tests

bserve and check punps, accessories, and equi pnent during operational and
capacity tests for |eakage, nmalfunctions, defects, nonconpliance with
ref erenced standards, or overl oadi ng.

3.3.2.1 Backf | ow Preventers

Backfl ow preventers shall be tested by locally approved and certified
backfl ow assenbly testers. A copy of the test report shall be provided to
the Contracting Officer prior to placing the donmestic water systeminto
operation, or no later than 5 days after the test.

3.4  TESTING ADJUSTI NG, AND BALANCI NG
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NOTE: Use the first sentence for sinple hydronic
systens and where Section 15950, "HVAC

Testi ng/ Adj usti ng/ Bal anci ng" is not included in the
specifications. Use the second sentence for al
specifications with Section
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3.4.1 Mar ki ngs of Settings

Fol | owi ng final acceptance of the bal ancing report, the settings of al
val ves, splitters, danpers, and other adjustnent devices shall be
permanently marked so that adjustment can be restored if disturbed at
anyti ne.

3.4.2 Sound Level Tests

Upon conpl etion of testing and bal anci ng of hydronic systens, conduct sound
| evel tests of conditioned spaces. Use sound |evel neter required by UN
EN | SO 3822-2 and UNI EN | SO 3822-3 calibrated in accordance with NBS

st andards and gui del i nes, and acconpanied by a certificate of calibration
Record sound levels in dBA with heating systens off and with heating
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systens operating. Record the follow ng data for each room and system

a. Background sound level (systens off);

b. Total sound | evel corrected for background; and

c. Sound power rating by nmanufacturer of the respective outlet.
Test Locations: Take sound |level reading at location 2 nmeters fromface of
each outlet on aline at 0.785 rad with face of outlet. Renmedial Action

If sound | evel at any observation point exceeds [20] [45] [ ] dBA, take
remedi al action as directed.

-- End of Section --
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