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WATER SCQURCE HEAT PUMP SYSTENMS
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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.

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

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: This guide specification covers the
requirenents for water source heat punp systens and
ground source cl osed-1oop heat punp systens. Use
the nost efficient equipnent for which there are at
| east two products available for the indicated
ranges. Systemrequirenments nust conformto

M L- HDBK- 1003/ 3, "Heating, Ventilating, Ar
Condi ti oni ng, and Dehuni di fyi ng Systens," ASHRAE

Cl GSHP (| SBN1-883413-21-4), and | GSHPA Desi gn
Manual s.

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

EE 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 R

NOTE: The followi ng information shall be shown on
the project draw ngs:

1. Design paraneters for each item of equipnent

i ncludi ng capacity, efficiency, sound ratings, notor
speeds, electrical characteristics, and specia

f eat ures.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

EE 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 R

Conmment s and suggestion on this specification are

wel cone 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.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
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choi ces or locations where text nust be supplied by
t he desi gner.

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

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.

| TALI AN ELECTROTECHNI CAL COVM TTEE STANDARDS ( CEl)

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 CEl Normis an Italian technical nornative
for electrical systens recognized by Italian Law,
submitted by a private organi zation "Conitato

El ectrotecnico Italiano" for the Italian
territory, available in the Italian | anguage and
only in some cases in English

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

CEl 64-8 (1998) Electrical installations of
bui | di ngs

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

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: Italian |laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Norns and Standards
in formng the governing directives for
construction.

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

D.P.R 1391 22/ 12/ 70, Regulation for the
| mpl enent ati on of Law 615, 13 July 1966,
Regar di ng Environnental Pollution
Provisions, Limted to a Thernal Systens
Connecti on

DM 1/1/75 (1 SPESL) Superior Italian Institute for Prevention
and Safety for Thermal Systens

DM 1/12/75 Saf ety Norns for Equi pnent Containi ng Hot
Li qui ds Under Pressure

Crcolare 29 5/ 12/ 77, Safety Norns for Hot Liquids
Under Pressure

D.P.R 412 26/ 8/ 93, Norm Regulation for Installation

SECTI ON 15741 Page 2



and Mai ntenance of Thernmal Systens

| 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
Unificazione" 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 663/7 (1968) Unal |l oyed steel seamnl ess tubes -
Pl ai n end tubes for general purposes -
Qualities, requirenents and tests

UNI 3158 (1977) Cast unall oyed quality steels for
general engi neering purposes - Qualities,
requirenents and tests

UNI 6884 (1987) Shutting and regol ation val ves for
fluids - Supply and test conditions

UNI 7125/ FA 109 (1972/82) Flanged gate val ves for water
pi pelines - Technical conditions of
delivery

UNI 7990 (1979) Low density pol yethyl ene pipes for

the transport of fluids under pressure -
Types, dinmensions and requirenents

UNI 8365 (1986) Punps of current production for
heating plants - Tests

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

UNI 9245/ Al (1988/88) Interception devices for gas
di stribution and/or transportati on systens
- Butterfly val ves

UNI 9760/ 1 (1990) Nucl ear plants - Supports,
attachnents and anchors for piping -
Nonmencl ature and definitions

UNI 9760/ 2 (1990) Nucl ear plants - Supports,
attachnents and anchors for piping -
Materi al s

UNI 9760/ 3 (1990) Nucl ear plants - Supports,

attachnents and anchors for piping - Design

UNI 9760/ 4 (1990) Nucl ear plants - Supports,
attachnents and anchors for piping -
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UNI

UNI

UNI

UNI

9760/ 5

9760/ 6

9760/ 7

9760/ 8

Fabrication and installation

(1990) Nucl ear plants - Supports,
attachnents and anchors for piping
Testi ng

(1990) Nucl ear plants - Supports,
attachnents and anchors for piping
Certification and docunentation

(1990) Nucl ear plants - Supports,
attachnents and anchors for piping
Supports

(1990) Nucl ear plants - Supports,
attachnents and anchors for piping
Anchors

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)

(UNI EN 1SO) (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
SO is 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

UNI

UNI

UNI

UNI

UNI

EN 255-1 (1998) Air conditioners, liquid chilling
packages and heat punps with electrically
driven conpressors - Heating node - Terns,
definitions and designations

EN 288-1/ Al (1993/99) Specification and qualification
of wel ding procedures for netallic
materials - Part 1: General rules for
fusi on wel di ng

EN 378-1 (2000) Refrigerating systens and heat
punps - Safety and environnental
requirenents - Basic requirenents

EN 779/ AC (1995) Particulate air filters for genera
ventilation - Requirenents, testing,
mar ki ng

| SO 888 (1986) Bolts, screws and studs - Nom na
| engths, and thread | engths for genera
pur pose bolts

EN 1057 (1997) Copper and copper alloys -
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1

1

UNI EN 1092-2

Seaml ess, round copper tubes for water and
gas in sanitary and heating applications

(1999) Flanges and their joints - Crcul ar

flanges for pipes, valves, fittings and
accessories, PN designated - Part 2: Cast

iron flanges

UNI SO 1182 (1995) Fire Tests - Building Materials -

Non- conbustibility tests

UNI | SO 5256 (1998) Steel pipes and fittings for

onshore and of fshore pipelines

- Externa
deri ved

coating by bitumen or coal-tar
mat eri al

UNI EN 10242 (2001) Threaded pipe fitting in nmalleable
cast iron

2 SYSTEM DESCRI PTI ON

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: Select fourth sentence for water source heat
punp systens and fifth sentence for ground source
cl osed | oop heat punp systens.

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

D.P.R 1391, D.P.R 412, UNl EN 255-1. Provide [new] [and nodify existing]
heating and cooling systens conplete and ready for operation

i ncl ude equi pnent and condenser. [Provide water source heat pu
pi pi ng under Section 15181, "Chilled, Condenser, or Dual Servic

Pi pi ng. "]

[ Provi de ground coupl ed condenser | oop piping by the

requi renents of this section.]

4 SUBM TTALS

HVAC syst ens
np condenser
e Water

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:

Submittals nmust be linmted to those necessary for
adequate quality control. The inportance of an item
in the project should be one of the primary factors
in determining if a subnmttal for the itemis

required.
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
submittal 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
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the subnmittal tags nay be used following the "G
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for
Resi dent Engi neer approval, "ED' for Engi neering
approval, and "AE" for Architect-Engi neer approval.
Codes following the "G' typically are not used for
Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny
projects and for Contractor Quality Control approval
for Navy projects.

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

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

SD- 02 Shop Drawi ngs
Ai r-Conditioni ng/ Heat Punp System G
SD- 03 Product Data
System manuf acturers catal og data
Spare parts data
SD- 06 Test Reports
Wat er -source water-to-air heat punps; G
Wat er - source wat er-to-water heat punps; G
SD-07 Certificates
Qualifications of ground heat exchanger fabricators;
Qualifications of ground heat exchanger installers; G
Field test plan; G
SD- 08 Manufacturer's Instructions
I nstall ati on manual
SD-10 Operation and Mai ntenance Data
Wat er-source water-to-air heat punps;, Data Package 2
Wat er - source wat er-to-water heat punps;, Data Package 2

Submit in accordance with Section 01781, "Operation and
Mai nt enance Data."
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SD- 11 d oseout Subnittals
Post ed operating instructions
1.5 QUALI TY ASSURANCE

1.5.1 Qualifications of Ground Heat Exchanger Fabricators

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

NOTE: The experience clause in this section has
been approved by a Level 1 Contracting O ficer, and
may be used without further approval or request for
wai ver.

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

The only acceptable nmethod for joining buried pipe systens is by a heat
fusion process. Gound heat exchanger fabricators shall have conpleted a
heat fusion school in which each participant has perforned a heat fusion
procedure under direct supervision of an approved manufacturing
certification program Certified technicians shall attend a retraining
school annually.

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: The experience clause in this section has
been approved by a Level 1 Contracting O ficer, and
may be used without further approval or request for
wai ver.

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

1.5.2 Qualifications of Gound Heat Exchanger Installers

Installers shall have conpl eted an approved manufacturer's certification
program and shall have successfully conpleted at |east two projects with
ground heat exchanger work simlar to that required for this project within
the | ast 4 years.

1.5.3 I nstal |l ati on Manua
Furni sh for each item of equipnrent.

1.5.4 System Manuf acturers Catal og Data
Manuf acturer's standard catal og data, prior to the purchase or installation
of a particular conponent, shall be highlighted to show brand nane, nodel
nunber, size, options, performance charts and curves, etc. in sufficient
detail to denbnstrate conpliance with contract requirenents. Data shall be
submi tted for each specified component. Data shall include manufacturer's
recommended installation instructions and procedures.

1.5.5 Spare Parts Data
Spare parts data for each different item of equi pment specified, after

approval of detail drawings prior to the date of beneficial occupancy. The
data shall include a conplete list of parts and supplies, with current unit
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prices and source of supply, a recommended spare parts list for one year of
operation, and a list of the parts recommended by the nanufacturer to be
repl aced on a routine basis.

1.5.6 Ai r-Condi tioni ng/ Heat Punp System Drawi ngs

Drawi ngs shall provide detail to denonstrate conpliance with contract
requi renents. Drawi ngs shall consist of:

a. Equipnent |ayouts which identify assenbly and installation details.

b. Piping layouts which identify valves and fittings. Prepare
di mensi oned as-built draw ngs of the conplete ground heat
exchanger piping systens depicting its relationship to other
utilities and buildings in its proxinity before burying, covering,
or concealing. The as-built drawi ngs of the installed ground heat
exchanger piping systemshall be | anm nated or stored in a clear
pl astic envel ope and affixed visibly [to the heat punp unit] [on
the wall in the nechanical roomserving a systemof multiple heat
punp units]. A pernanent |abel shall be affixed to each heat punp
unit indicating basic information for that unit. The information
shall include: nonminal flowrate |I/s, pressure drop kPa,
tenperature drop/rise degree C, and capacity W

c. Plans and el evations which identify clearances required for
mai nt enance and operation

d. Wring diagrans which identify each conponent individually and
i nterconnected or interlocked relationshi ps between conponents.

e. Details, if piping and equi pnent are to be supported other than as
i ndi cated, which include |oadings and type of franes, brackets,
stanchi ons, or other supports.

f. Automatic tenperature control diagrans and control sequences.
Drawi ngs shall include point-to-point electrical wiring diagrans.

g. Installation details which includes the amount of factory set
super heat and correspondi ng refrigerant pressure/tenperature.

1.5.7 Post ed Operating Instructions

Provide franmed instructions for posting, at |east 2 weeks prior to start-up
of system

PART 2 PRODUCTS
2.2  SOURCE MANUFACTURERS
2.2.1 Water to Air Heat Punps

The foll owi ng nanufacturers provide water source water to air heat punps
that generally conply with these specifications:
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Del chi-Carrier SpA
Via Raffaello Sanzio 9
20058 Villasanta M
Italy

YORK
. 2.2 Water to Water Heat Punps

The foll owi ng nanufacturers provide water source water to water heat punps
that generally conply with these specifications:

Del chi-Carrier SpA
Via Raffaell o Sanzio 9
20058 Vil lasanta M

Italy

EM CON

Via A Dragoni 59
47100 Forli, Italy

Tel : 0543/50790
Fax: 0543/50629

.2.3 Closed Circuit Coolers

The foll owi ng nmanufacturers provide closed circuit cool er equi prent that
generally conplies with these specifications:

EVAPCO EURCPE SRL

Via Gro Menotti 10

| -20017 Passirana di RHO
Mlan, Italy

Tel : 02.9399041

Fax: 02.93500840

Web: www. evapco. com

e-mai |l : evapcoeur ope@vapco. it

BALTI MORE Al RCO L

Sondrio, Italy

Tel : 0342. 485111

Fax: 0342.485190

Web: www. bal ti npreaircoil.com

GREEN BOX

Via G @lilei, 2
35028 Pl ove de Sacco
Padova, Italy

Tel : 39. 049. 9703319
Fax: 39.049.9701968

. 2.4 Pl at e Heat Exchangers

The foll owi ng nanufacturers provide plate heat exchanger equi pnent that
generally conplies with these specifications:
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Cl PRI ANl SCAMBI ATOR

Via XXI Aprile, 35

37020 Corrubio di Negarine
Verano, Italy

Tel : 39. 045. 6859012

Fax: 39.045.6859040

ALFA LAVAL

Vi a Pusiano, 2
20052 Nonza

Tel : 039. 27041
Fax: 039.2704403

2.2.5 Ground Heat Exchanger Piping Systens

The foll owi ng nanufacturers provide ground heat exchanger piping systens
that generally conply with these specifications:

COES M LANO

Via Martiri, 27

25010 San Felice (Brescia)
Tel : 0365. 557022

Fax: 0365.557022

Web: www. coes. it

CENTRAL TUB

Via dell "Artigianato
61020 Lunano

Pesaro - Urbino

Tel : 0722.70011

Fax: 0722.70402

Web: www. centraltubi.it

2.3 STANDARD PRODUCTS

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: | napplicabl e equi prent and system
requirenents will be deleted or nodified in all
paragraphs to suit the system designed. Coordinate
the standard and design option features typical for
each Air-Conditioning/Heat Punp unit and i ndividua
installation. Care nust be taken to avoid

speci fying design options which are generally
unavail able in certain conbinations or are

i nappropriate for the application

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Mat eri al s and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of such products, which are of a
simlar material, design and workmanshi p. The standard products shall have
been in satisfactory comercial or industrial use for 2 years prior to bid
opening. The 2 year use shall include applications of equipnent and
materials under sinilar circunstances and of simlar size. The 2 years

SECTI ON 15741 Page 10



experi ence shall be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through
advertisenents, manufacturer's catal ogs, or brochures. Products having
less than a 2 year field service record shall be acceptable if a certified
record of satisfactory field operation, for not |ess than 6000 hours
exclusive of the manufacturer's factory tests, can be shown. Products
shal | be supported by a service organi zation. System conponents shall be
environnental ly suitable for the indicated | ocations.

2.4 NAMVEPLATES

EE R R R R R R R R EEEEEREEEEEEEREEEREEEREEEEEEEREEEREEEEEEEEE SRR SRR SRS SRR EEEEEREE SRR

NOTE: In a salt water environment substitute
accept abl e non-corrodi ng netal such as but not
limted to nickel-copper, 304 stainless steel, or

monel .  Alunminumis unacceptable. Nonenclature (or
systemidentification) should be established by the
desi gner.

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

Maj or equi pnent including unitary heat punps shall have the nanufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber on
a plate secured to the itemof equipnent. Plates shall be durable and

| egi bl e t hroughout equi pment |ife and made of anodi zed al um num or
stainless steel. Plates shall be fixed in prom nent |ocations with
nonferrous screws or bolts.

2.2 EQU PMVENT

Equi pnent using refrigerants R 11, R 12, R 22, R 113, R 114, R 115, R-500,
or refrigerants with ozone depletion factor (ODF) greater than 0.05 will
not be permtted.

2.2.1 Wat er - Source Water-to-Air Heat Punmps (WAHP)

EE 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 R

NOTE: Units rated bel ow 39,560 Wcooling shall have
m ni mum cool i ng performance EER of 12.0 and m ni num
heati ng performance COP of 3.0.

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 water-source water-to-air heat punp units factory assenbl ed,
designed, tested, and rated in accordance with UNI EN 255-1. Units shal

be DM 1/1/75 (1 SPESL) certified. Units shall include fans,
refrigerant-to-air heat exchangers, filters, danpers, conpressor, reversing
val ve, expansion valve, refrigerant-to-water heat exchangers,

[ desuperheater], hose kits, and controls.

a. Cabinet: Provide manufacturer's standard gal vani zed steel cabinet
finished with corrosion resistant epoxy coating or |acquer
acrylic. Provide access panels for inspection and access to
internal parts. |Insulate cabinet with mninum20 nm 48 kg per
cubic neter density, fiberglass insulation with exposed edges
seal ed or tucked under flanges to prevent introduction of fibers

SECTI ON 15741 Page 11



[ h.

into the airstream Were exposed to airstream provide

doubl e-wal | insulated construction with m ninum20 nm 48 kg per
cubic neter density fiberglass insulation between inner and outer
casing materials. Penetrations of cabinet surfaces, including the
floor, shall be sealed. Fenale threaded pipe condensate drain
connections, supply water connections, and return water
connections shall be copper threaded fittings nechanically
fastened to the cabinet. Water piping shall be insul ated.
Construct cabinet with conpartnents and | ocate the conpressor
reversing valve, and water coil out of the airstream Insulate
the divider between the conpressor and fan sections. The contro
box shall be located within the unit.

Fans: Provide centrifugal type, direct drive fans with
permanently lubricated notors. Mtors shall be [nulti-speed,]
[variabl e speed,] permanent split capacitor (PSC) type with
thermal overl oad protection

Refrigerant-to-Air Heat Exchanger: Provide coil constructed of
copper tubes with plate al um num fins designed for refrigerant
wor ki ng pressure of 3100 kPa. The condensate drain pan shall be
stai nl ess steel or epoxy coated gal vani zed steel and insul ated.
Provide internal traps on vertical units. Provide drain pan with
overfl ow protection.

Filter Section: Provide [replaceable (throwaway) [25 mm] [50 mmi
thick fiberglass] [pernmanent washable] type filters with [standard
dust-hol ding capacity]. Munt filters in filter frames and
provi de access panels or doors for renoval and repl acenent of
filters. Filters shall have a nmean efficiency of [30] [__ ]
percent when tested in accordance with UNI EN 779/ AC.

Conpressor: Provide hernetically seal ed type conpressor
installed on vibration isolators enclosed in an acoustically
treated enclosure. Provide high and | ow pressure sw tches, |ow
suction tenperature cut-out, notor thernal overload protection, 5
mnute anti-recycle timer, and start capacitor kit. Provide
capability to reset conpressor |ockout circuit at the renote
thernostat and at the disconnect. [Provide units with factory
installed sound attenuati on package. ]

Reversing Valve: Provide solenoid activated refrigerant reversing
val ves energi zed only during the cooling node and designed to fai
in the heating position

Refri gerant-to-Water Heat Exchangers: Provide
refrigerant-to-water heat exchangers of coaxial type, with inner
cuproni ckel water tube and outer steel refrigerant tube. Heat
exchanger shall be tested and rated for 3102 kPa refrigerant

wor ki ng pressure. A parallel capillary tube/thermal expansion

val ve assenbly shall provide superheat over [one to 43 degree C] |
7 to 32 degree C] liquid tenperature range

Factory-Install ed Donestic Hot Water Desuperheater: Provide
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[i.

desuper heat er of vented double-wall construction and factory
installed within indoor heat punp cabinet.]

Field-Installed Donestic Hot Water Desuperheater: Provide units
factory assenbl ed, designed, tested, and rated. Units shal
i ncl ude doubl e-wall vented refrigerant-to-water heat exchanger
wat er punp powered by a seal ed nmagnetic drive notor, water |ine
thernostat, secondary safety thernostat to prevent scal ding,
internal fuse, internally nounted di sconnect switch, air bleed
port, and refrigerant ports. Units shall be UNI EN 255-1 |i sted.
Units shall be provided by the ground source closed | oop heat punp
manuf act urer. ]

Energency Heater: Provide UL or ETL listed, electric resistance
heater with internal fusing integral with heat punp unit; fan
shall run until heater cools. Locate downstream of indoor coil.

Hose Kits: Kits shall include two 600 nmlong netal braided hoses
with swivel connectors on one end, [an automatic flow control
valve with test ports, Jtwo shutoff ball valves with nenory stops
(one with test port), blow down ball valve, and Y-strainer. Hoses
shall be fire rated to meet UNI | SO 1182. Hoses shall have a

maxi mum wor ki ng pressure of 2000 kPa.

Hanger Kits: Provide horizontal units with hanger kits consisting
of gal vani zed steel brackets, bolts, washers, and vibration

i solators. The hanger kit shall be designed to support the unit
from bel ow and suspend from threaded rods.

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: M croprocessor based controls should nornally
be utilized on large projects. Electronechanica
controls should be used on snmall installations,

housi ng, and renote | ocation projects.

EE 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 R

m

Controls: Controls and safety devices shall be factory wired and
mounted within the control box of the unit cabinet.

(1) Provide a nmicroprocessor based controller that conmnunicates
with an electronic nulti-stage space thernostat. The

m croprocessor shall control sequencing, high and | ow pressure
switch nonitoring, freeze protection, |ockout control, night

set back, emergency shutdown, short cycle protection, randomstart,
LED node and fault indicators, fault nenory, input and output

di agnostics, and a communications port. Provide a
factory-installed low voltage term nal block for field contro
wiring and a | ow voltage transforner. [Provide conmmunications
capability for renpte direct digital control (DDC).] [Provide a
hand held, renote service termnal fromthe heat punp manufacturer
capable of interfacing with heat punp unit nicroprocessor
controller to performdiagnostics, data retrieval, and calibration
functions.]
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[(2) Provide 24 volt electronechanical controls supplied with a

| ow vol tage transforner, controls for conpressor, reversing valve,
and fan notor operation. Controls shall include a random start
relay, a night setback relay, a conpressor cycling relay for
demand | oad sheddi ng, and a condensate overflow switch. Provide a
| ow voltage termi nal block for field control wring.]

n. Space Tenperature Controls: Provide electronic nulti-stage,
aut o- changeover, adjustable thernostats with
OFF- HEAT- AUTO- COCL- EMERGENCY system switch and AUTO-ON fan swi tch.
Thernostats shall be furnished by the unit manufacturer. Provide
relays, transforners, contractors, and control wring between
thernostats and unit. Thernostats shall read out in degrees C

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: Pl ate heat exchangers are required in systens
using closed circuit coolers or cooling towers to

i sol ate the ground heat exchanger | oops fromthe
buil ding term nal | oops.

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

2.2.2 Wat er - Sour ce Water-to-Water Heat Punps (WAHP)

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: Units rated bel ow 39,560 Wcooling shall have
m ni mum cool i ng performance EER of 12.0 and m ni num
heating performance COP of 3.0. Select first
sentence for open | oop systens and second sentence
for closed | oop assisted cooling.

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

[ Provi de water-source water-to-water heat punp units factory assenbl ed,
with perfornmance ratings verified by tests at the factory prior to
shipment.] [Provide ground-coupl ed cl osed-| oop water-to-water heat punp
(extended range) units factory assenbled, with perfornmance ratings verified
by tests at the factory prior to shipnent.] Units shall be in accordance

with UNI 8365. Units shall include conpressor, reversing valve, expansion
val ve, refrigerant-to-water condensing coil, refrigerant-to-water
evaporator coil, [desuperheater], hose kits, and controls.

a. Cabinet: Provide manufacturer's standard gal vani zed steel cabi net
finished with corrosion resistant epoxy coating or |acquer
acrylic. Provide access panels for inspection and access to
internal parts. |Insulate cabinet with mninum20 nm 48 kg per
cubic neter density, fiberglass insulation. Provide copper or
stainl ess steel fenmle threaded pi pe connections for supply water
and return water connections; these connections shall be
mechanically fastened to the cabinet. Water piping shall be
i nsul at ed.

b. Conpressor: Provide hernetically seal ed type conpressor
installed on vibration isolators enclosed in an acoustically
treated enclosure. Provide high and | ow pressure sw tches, |ow
suction tenperature cut-out, notor thernal overload protection, 5

SECTI ON 15741 Page 14



mnute anti-recycle timer, and start capacitor kit. Provide
capability to reset conpressor |ockout circuit at the renote
thernostat and at the disconnect. [Provide units with factory
installed sound attenuati on package. ]

c. Reversing Valve: Provide solenoid activated refrigerant reversing
val ves energi zed only during the cooling node and designed to fai
in the heating position

d. Refrigerant-to-Water Heat Exchangers: Provide
refrigerant-to-water heat exchangers of coaxial type, with inner
cuproni ckel water tube and outer steel refrigerant tube. Heat
exchanger shall be tested and rated for 3100 kPa refrigerant
wor ki ng pressure. A parallel capillary tube/thermal expansion
val ve assenbly shall provide superheat over [one to 43 degree C] |
7 to 32 degree C] liquid tenperature range. Refrigerant-to-water
heat exchangers and refrigerant piping shall be insulated to
prevent condensation on the piping containing | ow tenperature
wat er .

[e. Factory-Installed Donestic Hot Water Desuperheater: Provide
desuper heat er of vented double-wall construction and factory
installed within indoor heat punp cabinet.]

f. Hose Kits: Kits shall include two600 nm|ong netal brai ded hoses
with swivel connectors on one end, [an automatic flow control
valve with test ports,] two shutoff ball valves with nenory stops
(one with test port), blow down ball valve, and Y-strainer. Hoses
shall be fire rated to meet UNI | SO 1182. Hoses shall have a
maxi mum wor ki ng pressure of 2000 kPa.

g. Hanger Kits: Provide units with hanger kits consisting of
gal vani zed steel brackets, bolts, washers, and vibration
i solators. The hanger kit shall be designed to support the unit
from bel ow and suspend from threaded rods.

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: M croprocessor based controls should nornally
be utilized on large projects. Electronechanica
controls should be used on snmall installations,

housi ng, and renote | ocation projects.

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 I O R

h. Controls: Controls and safety devices shall be factory wired and
mounted within the control box of the unit cabinet.

(1) Provide a mcroprocessor based controller. The

m croprocessor shall control sequencing, high and | ow pressure
switch nonitoring, freeze protection, |ockout control, night

set back, emergency shutdown, short cycle protection, randomstart,
LED node and fault indicators, fault nenory, input and output

di agnostics, and a communications port. Provide a
factory-installed low voltage term nal block for field contro
wiring and a | ow voltage transforner. [Provide conmmunications
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capability for renpte direct digital control (DDC).] [Provide a
hand held, renote service term nal fromthe heat punp manufacturer
capable of interfacing with heat punp unit nicroprocessor
controller to performdiagnostics, data retrieval, and calibration
functions.]

[(2) Provide 24 volt electronechanical controls supplied with a
| ow vol tage transforner, punp relay, controls for conpressor
reversing valve coil, and lock out relay. Controls shall include
a random start relay, a night setback relay, and a conpressor
cycling relay for denmand | oad sheddi ng, and a condensate overfl ow
switch. Provide a |low voltage termnal block for field contro

Wi ring.]

i. Space Tenperature Controls: Provide electronic nulti-stage,
aut o- changeover, adjustable thernostats with
OFF- HEAT- AUTO- COCL- EMERGENCY system switch and AUTO-ON fan sw tch.
Thernostats shall be furnished by the unit manufacturer. Provide
relays, transforners, contractors, and control wring between
thernostats and unit. Thernostats shall read out in degrees C

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: Pl ate heat exchangers are required in systens
using closed circuit coolers or cooling towers to

i sol ate the ground heat exchanger | oops fromthe
buil ding term nal | oops.

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

[2.2.3 Closed Circuit Coolers

a. Fan and Casing: Construct the fan section (up to top of intake
| ouvers) of heavy gage stainless steel and construct casing of
G 235 hot-di p gal vani zed steel for long life and durability.
St andard pan accessories shall include |ouver access, overfl ow,
drain, stainless steel strainers, and brass nake-up valve with
plastic float.

b. Axial Propeller Fans: Fans shall be heavy duty axial propeller
type statically balanced. Construct fans with al um num al |l oy
bl ades, and install in a closed fitted com with venturi air inlet.

c. Fan Mtors: Mtors shall be totally enclosed, ball bearing type,
and suitable for outdoor service.

d. Drive: Fan drive shall be nulti-groove, solid V-belt type with
taper | ock sheaves designed for 150 percent of naneplate kW Fan
and notor sheave shall be alum num alloy construction. Belt
adj ustnent shall be acconplished fromexterior of unit.

e. Heat Transfer Coil: The coil shall be steel, encased in stee
framework with the entire assenbly hot-dip gal vani zed after
fabrication. Arrange tubes in a self-spacing, staggered pattern
in the direction of airflow for nmaxi num heat transfer efficiency
and m ni nrum pressure drop, wi thout the use of additional spacers
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between the coil tubes. Design coil with sloping tubes for free
drainage of liquid and test to 2400 kPa air pressure under water.

Water Distribution System The systemshall provide a water flow
rate of not less than 0.38 liters per second over each square foot
of unit face area to ensure proper flooding of the coil

Construct spray header of Schedule 40 pol yvinyl chloride (PVQO
pi pe (SDR-11) for corrosion resistance. Spray branches shall be
renovabl e for cleaning. Distribute water over the entire coi
surface by spray nozzles (380 by 8 nmorifice) with interna
sludge ring to elimnate clogging. Thread nozzles into spray
header to provide easy renoval for nmintenance

Water Recirculation Punp: The punp shall be cl ose-coupl ed,
centrifugal type with nechanical seal, installed vertically at the
factory to allow free drai nage at shut down.

Eliminators: Construct elinmnators of inert PVC in easily handled
sections. The elimnator design shall incorporate three changes
in air direction to ensure conplete renoval of entrained noisture
fromthe discharge airstream Mxinmumdrift rate shall be |ess
than 0.001 percent of the circulating water rate.

Construct Louvers From PVC. Mbunt |ouvers in easily renovable
franmes for nmaintenance access to the pan. Louvers shall have a
m ni mum of two changes in air direction to prevent splash out and
bl ock direct sunlight.

Finish: Apply corrosion protection systemto the outside of
gal vani zed surfaces. Construct non-stainless netal conponents of

m |1l hot-dip gal vani zed steel. Coat conponent edges and wel ds
with a 95 percent pure zinc-rich conpound. Preparation for
coating shall include degreasing, cleaning, and a |light surface

burni shing. The coating shall be suitable for field repair with
the sane original coating material applied in the same manner

El ectric Pan Heater Package: Electric pan heater package consists
of electric imersion heaters, heater thernostat, and | ow water
cutout, all installed in pan. Size heaters to maintain plus 5
degrees C pan water tenperature with the fans off at design
conditions indicated on drawings. Control the heaters with a
thernostat, and provide water cutout to prevent heaters from
cycling on unless they are conpletely submerged. Provide heater
contactor and wiring under Section 16402, "Interior Distribution
System ™

Di scharge Hood Wth Positive Closure Danpers: Provide unit with
di scharge hood, positive closure danpers, and 120-volt actuator
for reduction of heat loss during idle periods of winter tine
operation. Construct the discharge hood and danpers of hot dipped
gal vani zed steel. Equip hoods with access panels to facilitate
mai nt enance on the elimnators and water distribution system
Factory assenbl e the danpers, danper actuator, and |inkage
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1[2.2.4 Cool i ng Towers

Provide in accordance with Section 15601, "Central Refrigeration Equi pnent
for Air Conditioning."

1[2.2.5 Pl at e Heat Exchangers

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 I R

Note: Provide the following flat plate heat
exchanger information on the draw ng:

1. Maxi numwater pressure drop through clean plates
and headers in kPa at the flow rates and
tenperat ures indicated.

2. Mnimumrate of turbulent flowin |/sec through
any two plate segnent.

3. Mninmumplate thickness in mMm

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

Pl ates, frames, and gaskets shall be designed for a working pressure of
2.07 MPa and factory tested at 31.0 MPa. Mediumtenperature water, |ow
tenperature water, and pressure relief valve connections shall be |ocated
in accordance with the nanufacturer's standard practice. Connections

| arger than 80 nmmshall be ASME 2.07 MPa flanged. Plates shall be
corrugated [stainless steel] [nickel-iron-chromiumalloy conformng to UN
3158] [ nickel -mol ybdenum al l oy conforming to UNl EN 1057].

1[2.2.6 [Gl-Fired Heating Boilers] [Gas-Fired Boil ers]

[Provide in accordance with Section 15514, "Low Pressure Water Heati ng
Boil ers (Under 235 kWOQutput)."] [Provide in accordance with Section 15515,
"Low Pressure Water Heating Boilers (Over 235 kW Qutput)."]

12.2.7 Punps

[Provide in accordance with Section 15181, "Chilled, Condenser, or Dual
Service Water Piping."]

2.2.7.1 Purmp Mbdul es

Provi de punp nodule units factory designed, assenbl ed, and pressure tested.
Units shall include flanged punps, brass fill and purge val ves, quick

rel ease fill and purge ports, pressure/tenperature (Pete's) plug, wring,

and fuse protection. Punps shall be the wet rotor and single stage types,

with punmp casings thermally insulated. Provide manufacturer's standard

gal vani zed steel cabinet, finished with corrosion resistant epoxy paint.
Punp nodul e units shall be provided by the ground source, closed | oop heat
punp nanuf act urer.

2.3 ELECTRI CAL

2.3.1 El ectrical Mtors, Controllers, Contactors, and D sconnects
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Furnish with respective pieces of equipnent. Mtors, controllers,
contactors, and disconnects shall conformto Section 16402, "Interior
Distribution System" Provide electrical connections under Section 16402,
“Interior Distribution System" Provide controllers and contactors with
maxi mum of 220-volt control circuits, and auxiliary contacts for use with
controls furnished. Wen notors and equi pnent furnished are |arger than
sizes indicated, the cost of providing additional electrical service and
rel ated work shall be included under this section

.3.2 El ectrical Wrk
Provide in accordance with Section 16402, "Interior Distribution System"
[Provide control wiring in accordance with Section 15901, " Space
Tenperature Control Systens."] [Provide control wiring in accordance with
Section 15910, "Direct Digital Control Systens."] [Provide control wring
in this section, in accordance with CEl 64-8.]
.4 METAL DUCT SYSTEMS
Provide in accordance with Section 15720, "Air Handling Units."
.5  ABOVEGROUND PI PI NG SYSTEMS
Provide the followi ng pipe and fittings. Provide dielectric fittings,
uni ons, or flanges between steel piping and copper tubing for all piping
si zes; except that copper alloy valves and strainers may be used w t hout
dielectric fittings, unions, or flanges. Water piping sizes 100 nm and
snal |l er shall be copper tubing. [Water piping sizes |arger than 100 nm
shal | be copper tubing or steel piping.]
.5.1 Copper Tubi ng Systens
Provi de copper tubing for the follow ng systens.
a. Copper condensate drain piping fromdrain pans.
b. Copper refrigerant tubing.
[c. Condenser water piping aboveground or within nechanical space.]
[d.  Chilled/ Hot Water Piping.]
.5.1.1 Copper Condensate Drain Piping
Provi de copper tubing in accordance withUNI EN 1057, Type L or M for piping
sizes 25 mmand snaller. Provide UNIl EN 1057 copper tubing and UNI EN 1057
solder joint fittings for piping sizes larger than 25 m"mm In lieu of
copper tubing, 32 mm Schedul e 40 pol yvinyl chloride (PVC) plastic pipe
fittings, and sol vent cenent may be provided.

.5.1.2 Copper Refrigerant Tubing

Provide UNI EN 1057, cleaned, dehydrated, and sealed. Provide UNI EN 1057
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solder joint refrigerant fittings and adapters. Provide silver brazing
al l oy solder and silver brazing alloy flux. During brazing operations

bl eed a small anpunt of dry oil-free nitrogen continuously through the

refrigerant tubing. Provide UNI EN 1057 flared fittings.

.5.1.3 Sol dered Joi nt Copper Tubing Systens
For condenser water piping and chilled/ hot water piping, provide UNI EN 1057,
Type L or K for aboveground piping, Type K for buried piping, with UNI EN
1057 solder joint fittings, unions, and flanges; provide adapters as
required. Provide UNI EN 1057 copper pipe nipples with threaded end
connections. Provide UNI EN 1057, 95-5 tin-antinmony (Sn-Pb) sol der
.5.2 St eel Piping Systens
Provi de steel piping for the follow ng piping systens.
[a. Condenser water piping aboveground or within nechani cal spaces.]
[b. Gound heat exchanger piping within valve pits.]
[c. Chilled/ Hot Water Piping.]
.5.2.1 St eel Pipe
Provide UNI 663/7 or UNI |SO 5256 steel pipe; except UNI 663/7, steel pipe
may be provided for water pipe sizes |larger than 100 mm Provi de Wi ght
Class STD or Schedul e No. 40 bl ack steel pipe for welding end connections.
Provi de Weight C ass XS or Schedule No. 80 black steel pipe for threaded
end connecti ons.
.5.2.2 Steel Pipe Fittings
Provide UNI EN 10242 threaded fittings, and UNI EN 10242 t hreaded uni ons.
Provide UNI SO 5256 buttwelding fittings of the same material and wei ght
as the piping in which fittings are installed; provide backing rings
conpatible with piping materials being buttwel ded.

.5.2.3 St eel Pi pe Unions

Provide UNI EN 10242 unions with threaded end connecti ons on one side of
t hreaded val ve in steel piping systens.

.5.2. 4 St eel Pi pe Fl anges

Provide UNI EN 1092-2 wel di ng neck flanges. Extend bolts no less than two
full threads beyond the nut with the bolts tightened to the required torque.

a. Gaskets: Provide one piece factory cut gaskets suitable for the
i ntended service. Provide full-face gaskets for flat-face flanged
joints, and ring gaskets for raised-face flanged joints.

b. Bolts: UNI |SO 888.

SECTI ON 15741 Page 20



c. Nuts: UNI |SO 888.

d. Washers: Provide steel flat circul ar washers under bolt heads and
nuts.

2.5.3 Val ves

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 I R

NOTE: Boiler type service valves are not to be used

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

Val ves shall have flanged end connections, except valves smaller than 65 nm
may have threaded end connections with a union on one side of the valve.
Sol der end connections on tube sizes snaller than 65 mm with a union on
one side of valve, may be used for connections between copper alloy val ves
and copper tubing.

2.5.3.1 Gate Val ves
UNI 6884, except sizes 65 mmand |arger shall conformto UNI 7125/ FA 109.

2.5.3.2 d obe and Angl e Val ves
UNI 6884.

2.5.3.3 Check Val ves
UNI 6884.

2.5.3.4 Butterfly Val ves
UNI 9245/ Al, except sizes 65 mmand | arger shall have |ugged or wafer body
designed for installation between ASME Cl ass 1034 flanges. Valves shal
have two-position | ever handl es.

2.5.3.5 Bal | Val ves
Ful | port design, copper alloy body, except sizes 65 mmand |arger shall be
cast-iron body. Valves shall have two-position |ever handl es unl ess
i ndi cated otherwise. Ball valves nay be provided in lieu of butterfly
val ves and gate val ves.

2.5.3.6 Vent Val ves
Provi de manual vent val ves designed to be operated manually with
screwdriver or thunbscrew, 6 nm NPS connection. The valve material shal
be conpatible with the working fluid (antifreeze).

2.5.3.7 Water Relief Valves

Provi de water relief valves as indicated, and in accordance with D. M
1/12/75. Bronze body, test level, DM 1/12/75. Pressure relief at 207 kPa.

2.5. 4 Specialty Val ves
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2.5.4.1 Conbi nation Pressure and Tenperature Relief Valves

UNI 7125/ FA 109, copper alloy body, automatic reseating, with test |ever.
Di scharge capacity pressure relief setting shall be 862 kPa and tenperature
setting of 85 degrees C based on AGA tenperature steamrating.

2.5.4.2 Wat er Pressure Reduci ng Val ves
UNI 7125/ FA 109, copper alloy body, automatic reseating, with test |ever.
2.5.4.3 Wat er Tenperature Regul ating Val ves

Provi de copper alloy body, direct acting, pilot operated, for the intended
servi ce.

2.5.4.4 FIl ow Control Bal ancing Val ves

Copper alloy or cast iron body, copper alloy, or stainless internal working
parts, and integral pointer that indicates the degree of val ve opening.

Val ves shall be suitable for 862 kPa (gage) at 87.8 degrees C hot water

Val ve shall function as a service valve when in fully closed position

Val ve body shall have factory-installed tappings for differential pressure
nmeter connections for verification of pressure differential across valve
orifice. Meter connections shall have positive check val ves or shutoff

val ves. Each valve shall have netal tag showing the liters per second flow
for each differential pressure reading

2.5.4.5 Backfl ow Preventi on Assenblies

Provi de reduced pressure principle type backfl ow prevention assenblies

whi ch are approved by and have a current "Certificate of Approval" fromthe
UNI 9157. Listing of the particular nmake, nodel/design, and size in the
current UNI 9157 will be acceptable as the required proof.

2.6 GROUND HEAT EXCHANGER PI PI NG SYSTENMS

Provi de pol yet hyl ene pipe and fittings for the underground portions of the
ground heat exchanger. Use of polyvinyl chloride (PVC) pipe and fittings
is not permtted.

2.6.1 Pol yet hyl ene Pi pe

Pi pe shall be manufactured fromvirgin high density pol yet hyl ene extrusion
material in accordance with UNI 7990. Provide UNI 7990 pipe with a
standard dinension ratio (SDR) of 11.0 for pipe less than 32 nmdi aneter;
Schedule 40 or pipe with a mnimum SDR of 13.5 for pipe 32 mmdi aneter or
greater, and pipe with a m ninmum SDR of 17.0 for pipe 75 mmdi aneter or
greater. Provide UNI 7990 pipe in vertical bores greater than 60 m deep
with a SDR of 11.0

2.6.3 Fittings

Provide butt and saddle fusion fittings and UNI 7990 socket fusion fittings
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2.

2.

manuf actured in accordance with UNI 7990. Barbed fittings and hose cl anps
are not permtted in polyethyl ene pipe systens.

.6.3.1 U- bends

Provi de factory-fused, injection-nmolded 3.141 rad. U bend assenblies
equi pped with anti-buoyancy devi ces.

.6.3.2 Threaded Transition Fittings

Provi de ANNCC approved rei nforced threaded steel -to-polyethylene fittings.
Fittings shall have a factory applied external epoxy coating.

.7 Pl PI NG ACCESSORI ES

. 7.1 Pi pe Hangers and Supports

Provide UNI 9760/1, UNI 9760/2, UNI 9760/3, UNI 9760/4, UNI 9760/5, UN
9760/ 6, UNI 9760/7, and UNI 9760/8, with adjustable type steel support

rods, except as specified or indicated otherwise. Attach to steel joists
with clanps and retaining straps. Attach to Steel Wor S beans with
clanmps. Attach to steel angles and vertical web steel channels with clanp
wi th beam cl anp channel adapter. Attach to horizontal web steel channe

and wood with drilled hole on centerline and double nut and washer. Attach
to concrete with insert or drilled expansion anchor. Provide insulation
protection shields for insulated piping.

.7.2 Strai ners

UNI EN 1092-2, flanged iron body, for 65 nmand larger. UN EN 288-1/A1,
cast iron or bronze for 50 mmand snaller. Provide basket or Y type. Tee
type is acceptable for water service. Provide bl owdown assenbly consisting
of 20 mm pi pe ni pple, ball valve, hose connection, and cap for each
strainer. Provide screens constructed of bronze, nonel netal, or stainless
steel, free area not less than 2.5 tines pipe area, with perforations as
fol | ows:

a. 80 mmand smaller: 1.1 mmdianeter perforations for |iquids.

b. 100 mmand larger: 3.2 nmmdianeter perforations for |iquids.

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 I O R

NOTE: To mininize the potential for |eaks, instal
pressure gage taps in ground heat exchanger |oop; do
not install pressure gages.

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

7.3 Pressure CGages

Provide single style pressure gage with 115 nmdial, brass or al um num
case, bronze tube, gage cock, pressure snubber, and syphon. Provide scale
range at 1.5 to 2 tinmes intended service pressure.

7.4 Pressure/ Tenperat ure Test Provisions
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2.7.4.1 Pete's Pl ug

Provide 15 mm MPT by 75 mm |l ong, brass body and cap, with retained safety
cap, nordel self-closing valve cores, pernmanently installed in piping where
shown, or in lieu of pressure gage test connections shown on the draw ngs.

2.7.4.2 Testing Accessories
Provi de one each of the following test itens to the Contracting O ficer

a. 8 mmFPT by 3.2 mmdi aneter stainless steel pressure gage adapter
probe for extra |l ong test plug.

b. 90 nmdianeter, one percent accuracy, conpound pressure gage, 0 to
1378 kPa range.

c. mnus 29 to plus 49 degree C pocket thernoneter one-half degree
accuracy, 25 mmdial, 127 mmlong stainless steel stem plastic
case.

2.7.5 Ther nonet er s

Provide bi-netal dial type thernoneters with stainless steel case, stem
and fixed thread connection; 75 mmdianeter dial with glass face gasketed
within the case; and accuracy within 2 percent of scale range. Provide
scal e range for intended service.

2.7.6 FI exi bl e Pi pe Connectors

Provide flexible bronze or stainless steel piping connectors with single
brai d where indicated. Connectors shall be suitable for the intended
servi ce.

EE 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 R

NOTE: Residential ground coupl ed heat punp systens
do not require expansion tanks, vents, or make-up
wat er systens.

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

2.7.7 Expansi on Tanks

Construct of steel for mnimumworking pressure of 862 kPa (gage). Tank
shal I have pol ypropyl ene or butyl l|ined di aphragm whi ch keeps the air
charge separated fromthe water

2.7.8 Air Separators

[Provide tangential inlet and outlet connections, blowdown connections, and
internal perforated stainless steel air collector tube to direct rel eased
air to automatic air vent. Construct of steel for m ni mum working pressure
of 862 kPa (gage).] [Design to separate air fromwater and to direct

rel eased air to automatic air vent. Unit shall be of one piece cast-iron
construction with internal baffles and two air chanbers at top of unit; one
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air chanber shall have outlet to expansion tank and other air chanber shal
be provided with automatic air rel ease device. Unit shall be for mninum
wor ki ng pressure of 862 kPa (gage).]

. 7.9 Pi pe Sl eeves

Provi de where piping passes entirely through walls, ceilings, roofs, and
floors. Secure sleeves in position and |ocation during construction
Provi de sl eeves of sufficient length to pass through entire thickness of
wal I's, ceilings, roofs, and floors. Provide 25 nmm mi ni num cl earance

bet ween exterior of piping or pipe insulation, and interior of sleeve or
core-drilled hole. Firmy pack space with mneral wool insulation. Sea
space at both ends of sleeve or core-drilled hole with plastic waterproof
cenment which will dry to a firmbut pliable mass, or provide a nmechanically
adj ust abl e segnented el astoneric seal. In fire walls and fire floors, sea
both ends of sleeves or core-drilled holes with UL listed fill, void, or
cavity nateri al

.7.9.1 Sl eeves in Masonry and Concrete

Provi de steel pipe sleeves or Schedule 40 PVC plastic pipe sleeves.

Sl eeves are not required where drain, waste, and vent (DW) piping passes
t hrough concrete floor slabs |located on grade. Core drilling of masonry

and concrete nmay be provided in lieu of pipe sleeves when cavities in the
core-drilled hole are conpletely grouted snoot h.

.7.9.2 Sl eeves Not in Masonry and Concrete
Provide 0.55 mmthick gal vani zed steel sheet or PVC plastic pipe sleeves.
.7.10 Escut cheon Pl ates

Provi de one piece or split hinge netal plates for piping entering floors,

wal I's, and ceilings in exposed spaces. Provide polished stainless stee
plates or chromiumplated finish on copper alloy plates in finished spaces.
Provide paint finish on nmetal plates in unfinished spaces.

. 8 HEAT TAPE

Provide UL listed parallel conduction type heat tape, with electrica
characteristics indicated, and adjustable thernostat for outdoor
aboveground wi nterized piping. The heat trace system shall neet
requirenents of the CEl 64-8. The tape shall not be affected by direct
sunlight, anbient tenperature, operating tenperature, rain, or salt |aden
at nosphere.

.8.1 Heat Tape Construction

Provide flexible, parallel circuit construction consisting of a continuous
self-limting resistance, conductive inner core naterial between two
paral | el copper bus wires, designed for cut-to-length at the job site and
for wrapping around val ves and conplex fittings. Self-regulation shal
prevent overheating and burnouts even where the cable overlaps itself.
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2.

2.

a. Provide end seals for ends of circuits. Wre at the ends of
circuits are not to be tied together

b. Provide sufficient cable, as recommended by the manufacturer, to
keep the pipe surface at 1.1 degrees C nininmum during w nter
out door design tenperature as indicated, but not |ess than the
fol | owi ng:

(1) 80 mm pipe and smaller with 25 nmthick insulation, 4
watts/ 0.3 m

(2) 100 mmpipe and larger 38 mmthick insulation, 8 watts/0.3 m
of pi pe.

8.2 El ectrical Accessories

a. Power supply connection fitting and stainless steel nounting
brackets. Provide stainless steel wormgear clanp to fasten
bracket to pipe.

b. 13 mmwi de fiberglass reinforced pressure sensitive cloth tape to
fasten cable to pipe at 305 mmintervals.

c. Pipe surface tenperature control thernostat shall be cast
al umi num NEMA 4 (watertight) enclosure, 15 mm NPT conduit hub,
SPST switch rated 20 anperes at 480 volts ac, with capillary and
copper bulb sensor. Set thernpbstat to nmintain pipe surface
tenperature at not less than 1.1 degrees C.

d. Signs shall be manufacturer's standard (NEC), stanped "ELECTRIC
TRACED' | ocated on the insulation jacket at 3 mminterval s al ong
the pipe on alternating sides.

9  ACCESS DOCRS FOR VALVES

Provide factory fabricated and prined flush face steel access doors

i ncludi ng steel door frame equi pped with continuous hi nges and

turn-screw operated |latch. Provide door frame installation in plaster and
masonry wal | s.

.10 AUXI LI ARY DRAI' N PAN, DRAI N CONNECTI ONS, AND DRAI N LI NES

Provi de gal vani zed steel auxiliary drain pans under units where indicated.
Provi de separate drain |lines for the unit drain and auxiliary drain pans.
Trap drain pans fromthe bottomto ensure conpl ete pan drai nage. Provide
drain lines full size of drain opening. Traps and piping to drainage

di sposal points shall conformto Section 15400, "Plunbing Systens."

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Antifreeze solutions may be necessary in
colder climates where the tenperature of the ground
heat exchanger fluid falls bel ow the freezing point
of water.

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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.11  ANTI FREEZE PROTECTI ON

Provi de [ethylene glycol] [acetate potassium [propylene glycol] antifreeze
solution which neets local and State requirenents and is acceptable to heat
punp conponent nmanufacturers. The antifreeze shall be used in closed-I|oop
ground source heat punp systens for the transfer of energy to provide
heating and cooling. The fluid shall contain the necessary corrosion
inhibitors to protect pipe and equi pnent fromattack by the antifreeze
solution utilized

11,1 Bi odegradability

The fluid shall not be |less than 90 percent bi odegradabl e.

.11.2 Properties

The fluid shall conformto the follow ng requirenents, and tests shall be
perfornmed in accordance with specified test nethods on the fluid.

.11.2.1 FI ash Poi nt
The flash point shall not be | ower than 90 degrees C.
.11.2.2 Bi ol ogi cal Oxygen Dermand (BQOD)

For 5 days the BOD, at 10 degrees C, shall not exceed 0.2 gram oxygen per
gram nor be |l ess than 0.1 gram oxygen per gram

.11.2.3 Freezi ng Poi nt

The freezing point shall not exceed [mnus 9 degrees C], determined in
accordance with Crcol are 29.

.11.2. 4 Toxicity

The toxicity shall not be less than LD 50 (oral-rats) of 5 grans per

kil ogram The NFPA hazardous material rating for health shall not be nore
than 1 (slight).

.11.2.5 Storage Stability

The fluid, tested in accordance with DM 1/12/75, shall neither show
separation from exposure to heat or cold nor show an increase in turbidity.

.11.3 Quality

The fluid, shall be honbgeneous, uniformin color, and free from skins,
| unps, and foreign nmaterials detrinental to usage of the fluid.

.12 CHEM CAL FEED TANK
Construct of steel for mnimumworking pressure of 862 kPa (gage). Provide

chem cal pipe, fittings, and valves as specified for water piping.
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.12.1 Aboveground Condenser Water Piping System

Add borate-nitrite corrosion inhibitors, acceptable to heat punp conponent
manufacturers, to initial fill water for heating and cooling water systemns
in concentrations of [0.0039 liter/liter]] ] of systemwater if
corrosion inhibitors are not contained in freeze protection solution in the
ground heat exchanger | oop

.12.1 Chil | ed/ Hot Water Piping System

Add borate-nitrite corrosion inhibitors, acceptable to heat punp conponent
manufacturers, to initial fill water for heating and cooling water systemns
in concentrations of [0.0039 liter/liter]] ] of systemwater if

corrosion inhibitors are not contained in freeze protection solution in the
ground heat exchanger | oop

.12.2 Ground Heat Exchanger Pi ping

Provide corrosion inhibitors acceptable to heat punp nmanufacturers with
concentrations suitable for each system[and appropriate for the antifreeze
used. ]

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 HVAC System

Installati on of HVAC system i ncl uding equi pnent, materials, installation
wor kmanshi p, fabrication, assenbly, erection, exam nation, inspection, and
testing shall be in accordance with UNI EN 378-1, D.P.R 1391, and D.P.R
412, and in accordance with the manufacturer's reconmrendati ons.

Mai nt enance access to heat punp units shall not be conpronised by any type
of piping, electrical conduit, or any other utility. Provide unions in
piping to facilitate renoval of heat punp for maintenance or replacenent.

. 1.2 Connections to Existing Systemns

Notify the Contracting Oficer in witing at |east 15 cal endar days prior
to the date the connections are required. GCbtain approval before
interrupting service. Furnish naterials required to nmake connections into
exi sting systens and perform excavating, backfilling, conpacting, and ot her
i ncidental |abor as required. Furnish [abor and tools for nmaking actua
connections to existing systenms. Flush existing systens in accordance with
par agraph entitled "Flushing the G ound Heat Exchanger" prior to naking
connecti ons.

.2 ABOVEGROUND PI PI NG

Test, inspect, and approve piping before covering or concealing. Provide
fittings for changes in direction of piping and for connections. Make
changes in piping sizes through tapered reducing fittings; bushings wll
not be permitted. Install valves with stens horizontal or above. Provide
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flanges or unions at valves, traps, strainers, and connections to
equi pnent; unions are not required in copper tubing piping systens.

a. Threaded Connections: Threaded joints shall be sealed with a
seal ant conpatible with the circulating fluid; use of teflon tape
is not pernitted. Do not thread netal pipe into plastic piping.

b. Pipe Hangers and Supports: Provide additional pipe hangers and
supports at in-line water punps and fl anged val ves.

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: |Insul ate indoor piping subject to
condensati on and aboveground exterior piping subject
to freezing

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

c. Piping to Receive Insulation: Provide tenporary wood spacers
bet ween the pi pe hangers and supports, and the pipe to properly
sl ope the piping and establish final elevations. Provide
tenporary wood spacers of sane thickness as insulation to be
provi ded under Section 15080, "Mechanical Insulation." Support
plastic piping every 1.22 m Support netal piping as foll ows.

MAXI MUM SPACI NG ( METERS)

Nom nal Pi pe 25 and
Size (mm under 32 40 50 65 80 90 100 150

Copper Tubi ng 1.8 2.1 2.4 2.4 2.7 3.0 3.3 3.6 4,2

St eel Pi pe 2.1 2.4 2.7 3.0 3.3 3.6 3.9 4.2 5.1

d. deaning of Piping: Keep interior and ends of new piping and
exi sting piping, affected by Contractor's operations, cleaned of
water and foreign matter during installation by using plugs or
ot her approved net hods. Wen work is not in progress, securely
cl ose open ends of pipe and fittings to prevent entry of water and
foreign matter. |Inspect piping before placing into position

e. Denolition: Renove materials so as not to damage materials which
are to remain. Replace existing work damaged by Contractor's
operations with new work of sane construction

2.1 Fl ushi ng the Aboveground Pi pi ng

Bef ore connection of the header to the pol yet hyl ene ground heat exchanger

| oops, flush the entire aboveground pi ping systemthoroughly in accordance
with UNI 7990 recomrendations and |eave filled with clean water. |If the
header is not imrediately joined to the ground heat exchanger |oop, the
open ends shall be taped or capped.

.3 GROUND HEAT EXCHANGER PI PI NG

Exam ne areas and conditions under which ground heat exchanger systens wil|l
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be installed. Prior to excavation, trenching, or drilling, l|ocate and mark
buried utilities. Do not proceed with work until approved by the
Contracting O ficer. Avoid sharp bends in piping. Provide fittings for
changes in direction when mni num bend radi us, as reconmended by the pipe
manuf acturer, is exceeded. Use only continuous pipe in sharp bends. Make
changes in piping sizes through tapered concentric fittings. Leaks shal

be "cut-out" and repaired in accordance with the pipe manufacturer's
recommendations. Direct buried threaded connections are not permtted.

.3.1 Vertical Well Fields

Each U-bend | oop shall be assenbled, |aid out straight, taped to reduce
springback, and water pressure tested at 689 kPa for |eaks and fl ow by UN
EN 255-1 reconmended procedures before the hole is bored. Vertical bores
shall be 1.5 mdeeper than the length of the |oop and shall be clean (no
casing) and of sufficient dianeter to facilitate the installation of the
U-bend assenbly and a third pipe for pressure grouting. Fill the loop with
wat er and pressurize to 276 kPa to prevent the pipe frombeing crushed by
backfill material. Backfill the bores fromthe bottomup with a high solid
bentonite grout material and grouting process in conformance with UNI EN
255-1 to ensure pipe contact and conpliance with local and State
requirenents for sealing. Bentonite grout shall be prepared in accordance
with nmanufacturer's recomendations for water-to-mx ratio. The bores
shall not contain large, sharp, or jagged rocks or debris. Take reasonable
and prudent care during installation and backfilling to not crush, cut, or
ki nk t he pi pe.

. 3.2 Hori zontal Well Fields and Header Pi ping

Hori zontal trenches for ground heat exchanger piping may be dug with a
chain type trenching nmachine or a backhoe. The piping shall be buried a
mnimmof 1.2 mdeep or as indicated. Make joints while pipe is laying
beside the trench. |[If the soil contains rocks, dig the trench 150 mm
deeper than required and install a 150 mm base of fine sand before placing
the pipe. [Buried piping in systems containing antifreeze and installed

within 1.5 mof any building wall, structure, or pipe shall be insulated
with R-2 mininumclosed cell insulation.] After the piping is installed
tested, and flushed, purged, inspected, and approved while still under
pressure, backfill 150 nm above with fine sand. Conplete backfill in

accordance with UNI EN 255-1 reconmended procedures.
. 3.3 Pol yet hyl ene Pi pi ng

Install piping in accordance with manufacturer's witten instructions.
During installation, keep trash, soil, and foreign objects out of the pipe.
Tape or cap ends of the pipe until the pipe is joined to the circuit. The
vertical |oop take-off tee fittings may be nmde using tee fittings or the
saddl e fusi on process on header piping 32 mmdi aneter and above.

Conpl etely renove the cutout on the saddle tees. Use bell reductions at
pi pe reductions. Use reduci ng socket tees when fabricating socket type
reduci ng headers. Avoid sharp bends in piping. Consult pipe nanufacturer
for mnimumbend radius. Install elbow fittings at changes in pipe
direction that are tighter than the m ni mumrecomended bend radius. Use
only continuous pipe in vertical U bend | oops.
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3.

3.4 Heat Fusi on Process

Joi ning shall be either by butt, socket, or saddle (for sidewal
applications only) fusion in accordance with the manufacturer's Heat
Qualification Quide. Use socket fusion joints for pipe 50 nmdianeter and
less. Use butt fusion joints for pipe greater than 50 mm dianeter.
Different plastics or grades of plastic shall not be fused together

.3.5 Pressuri zi ng
After assenbly of the entire ground |oop system fill the systemwi th water
and pressure test to 689 kPa. Visually inspect welds prior to backfill of

t he trenches.

.3.6 Pi pe Identification

Install netalized (detectable) buried warning and identification tape above
each horizontal pipe run. Install tape a mninumof 150 nm bel ow fini sh
grade. Install mechanical identification of vertical bore holes and

connecti ng headers.

.3.7 Threaded Fittings

Threaded joints shall be sealed with a sealant conpatible with the
circulating fluid; use of lubricating tape for sealing is not permtted.

Do not thread netal pipe into plastic pipe or vice versa. Direct buried
threaded joints are not permtted. Use threaded joints above grade, within
nmechani cal spaces, or within valve pits.

.4 Fl ushing the Ground Heat Exchanger

Bef ore connection of the plastic ground heat exchanger | oops to the header,
flush each | oop thoroughly in accordance with UNI EN 255-1 recomrendati ons
and | eave filled with clean water. |If the loop is not inmediately joined
to the header, it shall be taped or capped.

.5  ADJUSTMENTS

Adj ust controls and equi pnment so as to give satisfactory operation. Adjust
entire water tenperature control systemand place in operation so that

wat er quantities circulated are as indicated. Adjust and bal ance air duct
systens so that air quantities at outlets are as indicated and so that
distribution fromsupply outlets is free fromdrafts and has uniform

vel ocity over the face of each outlet.

.6 | NSTRUCTI NG OPERATI NG PERSONNEL

Upon conpl etion of work and at tine designated by Contracting Oficer
provi de services of water source heat punp manufacturer's technica
representative for period of not |ess than one 8-hour working day for
i nstruction of Governnent operating personnel in proper operation and
mai nt enance of equi pnent.
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3.7 FI ELD QUALI TY CONTRCL

Upon conpl etion and before final acceptance of work, test each systemin
service to denmonstrate conpliance with the contract requirenents. Adjust
controls and bal ance systens prior to final acceptance of conpleted
systens. Test controls through every cycle of operation. Test safety
controls to denonstrate performance of required function. Correct defects
in work provided by Contractor and repeat tests. Furnish fuel, water
electricity, instruments, connecting devices, and personnel for tests.
Flush and cl ean piping before placing in operation. C ean equipnrent,

pi pi ng, strainers, ducts, and filters.

3.7. 1 Pi pi ng Systens Except for G ound Heat Exchanger and Refri gerant

Before insulating, hydrostatically test each new pi ping systemat not |ess
than 1278 kPa. Maintain pressure for 2 hours with no | eakage or reduction
in gage pressure. btain approval before applying insulation

3.7.2 Test of Ground Heat Exchanger Piping

Bef ore backfilling the trenches, flush and purge systens of air and flow
test to ensure all portions of the heat exchanger are properly flow ng
usi ng the procedures recomended by UNI EN 255-1. Uilize a portable
tenporary purging unit consisting of the follow ng:

a. High volune, high head purge punp
b. Open reservoir

c. Filter assenbly with bypass

d. Flow nmeter

e. Pressure gage

f. Connecting piping

g. Connecting hoses
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NOTE: In larger systens with high horsepower
circulating punps, air ejectors, and val ved-off 35.2
kil owatt header systens, a portable purge punp nmay
not be necessary if the ground heat exchanger and

i ndoor piping is free of debris and other
construction materi al
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Using a purge punp and the procedures reconmmended by UNI EN 255-1, flush
and purge each ground heat exchanger systemuntil free of air, dirt, and
debris. A velocity of 0.6 msec is required in pipe sections to renove the
air.

Performthe flushing and purging operation with the water source heat punps

SECTI ON 15741 Page 32



i sol ated by shutoff valves fromthe ground heat exchanger system Allow
purge punp to run 15 mnutes after the last air bubbles have been renopved.
After the ground heat exchanger is conpletely flushed of air and debris,
open the isolation valves and pernit circulation through the heat punps
until the entire systemis flushed and purged.

Uilizing the purging unit and the procedures recommended by UNI EN 255-1
conduct a pressure and flow test on the ground heat exchanger to ensure the
systemis free of blockage. |If the flow test indicates bl ockage, |ocate

t he bl ockage using the nmanufacturer's recomendati on, renove the bl ockage,
then repeat the purge procedure and conduct the pressure and fl ow test
again until all portions of the systemare free flowing. The flow test
shal | be observed and approved by the Contracting Oficer

After purging has been conpl eted, add the required anount of antifreeze to
the system [Fill the open reservoir with the quantity of antifreeze
required for mnus 9 degree C freeze protection and run the purge punp 15
mnutes to deliver the antifreeze to the system Test the solution with a
hydroneter to deternine the actual freezing point.]

Form 1, "Ground Heat Exchanger Inspection and Test Report" |ocated bel ow,
shal |l be conpleted for each systemby the [Contractor] [or QC Manager]
after conpletion of the flow [and injection of required antifreeze to the
system and] before the systens can be backfill ed.
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FORM 1
GROUND HEAT EXCHANGER (GHX) | NSPECTI ON AND TEST REPORT
NOTE: Use separate formfor each GHX | oop system

Bui | di ng: | nspection Dat e:

Ground Heat Exchanger No. or Description

List the WsHP Unit No.'s served by this GHX

Ground Heat Exchanger Design Water Flow -  liters/sec

Cal cul ated purging flow and press to achieve 0.61 m

Purging: Flow _ liters/sec Hecad _  kPa, Duration of test _ min.
Hydrostatic test pressure _ kPa; Duration __ mn.

Did the system pass the pressure test?

Is antifreeze required in systenf If yes, was antifreeze neasured?

Has a di mensi oned drawi ng been prepared, conpletely and accurately show ng
the | ayout of the ground heat exchanger?

Does the layout differ substantially fromthe contract docunents?
If so is the deviation approved?

Depth of installed vertical |oops is m (Designis m )
Depth of horizontal piping is m (Designis m )

Are the trenches clear of sharp bends, rocks, or other sharp objects that
could restrict flow?

Are all joints heat fused (butt-, socket-, or saddl e-fusion)?
Do the joints have the proper anount of roll-out?

Has the piping material been cut-out and properly renoved from
saddl e-fusion tees?

Was the system backfilled properly with good clean backfill material?_
Comment s:

I nspect ed and approved this date by

Title:
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3.

3.

3.

7.3 Refri gerant Piping
Performthe follow ng when field piping connections are provided.

a. Pressure Test: Test refrigerant piping using dry, oil-free
nitrogen, and prove tight at 2068 kPa on the high side and 1027 kPa
on the low side. Maintain pressure for 2 hours with no | eakage or
reduction in gage pressure.

b. Evacuation: Using high vacuum punp and certified nmcron gage,
reduce absolute pressure on both sides of system sinmultaneously to
300 nmicrons. After reaching this point charge systemw th proper
refrigerant until pressure of 0 kPa is obtained. Repeat
evacuati on-chargi ng procedure for two nore cycles, totaling to
three evacuation-charging cycles. On final evacuation, secure
punp and maintain 300 microns for 2 hours before charging with
required final refrigerant.

7.4 Equi pnent

7.4.1 Field Testing

Test each item of equipnent in operation for continuous period of not |ess
than 24 hours under every condition of operation in accordance with each

equi pmrent manufacturer's recommendation. Verify that the equi prent
operating paraneters are within limts recomended by the manufacturer

.7.4.2 Field Test Pl an

Furni sh equi pnent field test plans devel oped by each equi pnment manuf act urer
detailing recormended field test procedures for each item of equipnrent.
Field test plans devel oped by the installing Contractor, or the equi prment
sal es agency furnishing the equipment will not be acceptable. The
Contracting O ficer will review and approve the field test plan for each
item of equi pnent prior to comrencenent of field testing of the equipnrent.

a. Equipnent Itens to Test: Water-source heat punps [and cl osed
circuit coolers].

b. Coordinated Testing: Indicate in each field test plan when work
required by this section requires coordination with test work
required by other specification sections. Furnish test procedures
for the sinmultaneous or integrated testing of equi pnment controls
which interlock and interface with controls factory prew red or
external controls for the equi pnent provided under [Section 15901
"Space Tenperature Control Systens"] [Section 15910, "D rect
Digital Control Systens"].

c. Prerequisite Testing: Equipnent for which performance testing is
dependent upon the conpletion of the work covered by Section 15950,
"HVAC Testi ng/ Adj usti ng/ Bal anci ng" shall have that work conpl eted
as a prerequisite to testing work under this section. Indicate in
each field test plan when such prerequisite work i s required.
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.7.4.3

Test Procedure: Indicate in each field test plan each equi pnent
manuf acturer's published installation, start-up, and field
acceptance test procedures. Include in each test plan a detailed
step-by-step procedure for testing autonmatic controls provided by
the manufacturer. Each test plan shall include the required test
reporting forns to be conpleted by the Contractor's testing
representatives. Structure procedures to test the controls
through all nodes of control to confirmthat the controls are
performng with the intended sequence of control. Controllers
shal|l be verified to be properly calibrated and have the proper
set point to provide stable control of their respective equipnent.

Performance Variables: Each test plan shall |ist perfornmance
vari ables that are required to be neasured or tested as part of
the field test. Include in the |isted variables perfornmance

requirenents indicated on the equi pment schedul es on the design
drawi ngs. Furnish with each test procedure a description of
acceptable results that have been verified. Identify the
acceptable linmts or tol erances within which each tested
perfornmance variabl e shall acceptably operate.

Job Specific: Each test plan shall be job specific and shal
address the particular itemof equipnent and particular conditions
which exist with this contract. Generic or general preprinted
test procedures are not acceptable.

Speci al i zed Conponents: Each test plan shall include procedures
for field testing and field adjusting specialized conponents, such
as hot gas bypass control valves, or pressure val ves.

Fi el d Test Report

Equi pnent Itens to Test: Water-source heat punps[ and cl osed
circuit coolers].

Manuf acturer's Recommended Test: Conduct the manufacturer's
recomended field testing in conpliance with the approved test
plan. Furnish a factory trained field representative authorized
by and to represent the equi pnent manufacturer at the conplete
execution of the field testing.

Operational Test: Conduct a continuous 24 hour operational test
for each item of equi pnment. Equi pnent shutdown before the test
period is conpleted shall result in the test period being started
again and run for the required duration. For the duration of the
test period, conpile an operational |og of each item of equipnent.

Log required entries every 2 hours. Use the test report forns
for | ogging the operational variables.

Notice of Tests: Conduct the manufacturer's recomended tests and
the operational tests; record the required data using the approved
reporting forns. Notify the Contracting Officer in witing at

| east 15 cal endar days prior to the testing. Wthin 30 cal endar
days after acceptable conpletion of testing, submt each test
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[3.7.5

report for review and approval

Report Forns: Type data entries and witing on the test report
forns. Conpleted test report forns for each item of equi pnent
shal | be reviewed, approved, and signed by the Contractor's test
director[ and the QC Manager]. The manufacturer's field test
representative shall review, approve, and sign the report of the
manuf acturer's recommended test. Signatures shall be acconpani ed
by the person's nane typed.

Deficiency Resolution: The test requirenments acceptably net;
deficiencies identified during the tests shall be corrected in
conpliance with the manufacturer's recommendati ons and corrections
retested to verify conpliance.

Addi tional Field Testing

Provi de testing, adjusting, and bal ancing (TAB) of ducts, piping, and
equi pnment as specified in Section 15950, "HVAC Testi ng/ Adj usti ng/ Bal anci ng"

103.7.6

Testing and Bal anci ng

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: Use this paragraph for each building which
has | ess than 28.1 kW of cooling, |ess than 372
square neters of floor space, or less than 15 supply
air outlets.
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Bal ance airflow in accordance with Circolare 29 and fl ows indicated
Submit written certificate to report the follow ng to EFA MED

a.

Wat er source heat punp unit nanepl ate data, and actual voltage and
anpere consunpti on.

Supply and return termnal airflow, and equipnent used to neasure
airflow

Wat er source heat punp liters/sec and entering and | eaving air
t enper at ur es.

Wat er source heat punp unit condenser water liters/sec and
entering and | eavi ng tenperatures.

Anbi ent outside air tenperature, date, and person testing,
bal anci ng, and reporting.

End of Section --
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