PART 1 -

GENERAL

1.1 DESCRI PTI ON

A. The requirenments of this Section apply to al

1.2 RELATED WORK

A
B
C

G

related to

Section 01
Section 01
Section 23
operations
Section 23
I nsul ati on
Section 23
connect to
Section 25
connection
Section 13

COVPONENTS:

1.3 DEFI NI TI ONS

A. Unl ess ot herwi se specified or

used in these specifications,

AHRI  330.
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SECTI ON 23 81 49
GROUND- SCURCE HEAT PUMPS

sections of Division 23
Ground- Sour ce Heat Punp Systens.

00 00, GENERAL REQUI REMENTS:. Ceneral Construction Practices.
33 23, SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES: Submittals.
05 93 TESTI NG ADJUSTI NG AND BALANCI NG FOR HVAC. Systens
test procedures.

07 11, HVAC, PLUMBI NG AND BO LER PLANT | NSULATI ON
products and procedures.

21 13, HYDRONIC PIPING Requirements for water piping to
HVAC equi pnent .

10 10, ADVANCED UTI LI TY METERI NG SYSTEM Requirenents for
to AUMS

05 41, SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL

Sei sm ¢ Restraint of Equipnment.

i ndi cated, ground source heat punp ternmns

and on the draw ngs, shall be defined in

1.4 QUALITY ASSURANCE

A. The contractor

Heat

Punp Associ ation (1 GSHPA)

Ground Source
or an equival ent accreditation or

shal |l be accredited by the Internationa

certification froma nationally-recogni zed associ ation

Loca

systens shal
Installer(s) shal

| east four

proposed project.

and state | aws and ordi nances as they pertain to buried pipe

be strictly foll owed or a variance obt ai ned.
denonstrate that they have successfully installed at

projects that, in aggregate, equal or exceed the size of the

Ref erences shall be provided for each of these

installed projects.

Soi
hori zont al

soil’s thernal

| ar ger

t her ma

projects in which the heat exchanger wil|

val ues shall be used in calculating |loop | ength. For

ground heat exchanger applications, determ nation of the

properties with a conductivity test is unnecessary. For

be installed
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vertically, the thermal properties of the soil/rock formation shall be
determ ned by perforning a thermal conductivity (in-situ) test per ASTM
D5334.
E. For Heat Punp equi prent warranty, furnish five year manufacturer’s
warranty agai nst defects in materials and wor kmanshi p.
1.5 SUBM TTALS
A. Submit six copies in accordance with Section 01 33 23, SHOP DRAW NGS
PRODUCT DATA, AND SAMPLES, and with requirenments in the individua
specification sections, to the Contracting Oficer’s Representative
(COR).
B. Contractor shall make all necessary field nmeasurenents and
i nvestigations to assure that the equi pnent and assenblies will neet
contract requirenents.
C. If equiprment submitted differs in arrangenent fromthat shown on the
subm ttals, provide drawi ngs that show the rearrangenent of al
associ ated systens. Approval will be given only if all features of the
equi prent and associ ated systens, including accessibility, are
equi valent to that required by the contract and acceptable to the COR
D. Prior to submtting shop drawi ngs for approval, contractor shall
certify in witing that manufacturers of all major itens of equi pnent
have each revi ewed draw ngs and specifications fromthe applicable
ot her manufacturers, and have jointly coordi nated and properly
integrated their equi pment and controls to provide a conplete and
efficient installation
E. Subnittals and shop draw ngs for independent itens, containing
applicabl e descriptive information, shall be furnished together and
conplete in a group. Coordinate and properly integrate materials and
equi pnment in each group to provide a conpletely conpatible and
efficient installation. Final review and approvals will be nmade only
on conpl ete groups.
F. Shop Draw ngs: Include heat punp equi pnent structural supports, contro
sequences, nonitoring instruments and controls, interconnections and
all other conponents, parts and pieces required to conplete the
functioning assenbly. Were applicable, include shop draw ngs for
foundati ons or other support structures.
G Product Data: Include detailed information for components of the
ground- sour ce heat punp system
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Geot hernmal Source Wl |l and Grouts
Ground Heat Exchanger
Ground- Sour ce Heat Punp Unit
Crculation System
Wring
Wring Specialties
Val ves
Pi ping and Piping Specialties
Header Assenblies
Heat Transfer Fluid
Heat Exchanger
I nsul ation

© © N o ok wDN ke

N ol e
W N o

Instrunentation consisting of nmonitoring systenms and control systens

conpatible with the facility's existing data and control systens.

H Certificates: Submit technical representative s certification that the
installation has been inplenented as i ntended by the system desi gner
and where applicable, recomended by the nanufacturer

I . Manufacturer’s Instructions

J. Operation and Miintenance G ound-Source Heat Punp System Data Package:

1. Safety precautions

2. Operator restart

3. Startup, shutdown, and post-shutdown procedures
4. Nornal operations

5. Energency operations

6. Operator service requirenents

7. Environnmental conditions

8. Lubrication data

9. Preventive mai ntenance plan and schedul e

10. d eani ng reconmendati ons

11. Troubl eshooti ng gui des and di agnosti c techni ques
12. Wring and control diagranms

13. Mai ntenance and repair procedures

14. Renoval and replacenent instructions

15. Spare parts and supply |i st

16. Corrective mmintenance nman-hours

17. Product submittal data

18. &M subnmittal data
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19. Parts identification
20. Warranty information
21. Personnel training requirements
22. Testing equi pnent and special tool information
23. Testing and performance data
24. Contractor information
K. Coseout Subnittals
1. Posted operating instructions for G ound-Source Heat Punp System
that provide for wiring identification codes and di agrans, operating
instructions, control matrix, and troubl eshooting instructions.
2. Detail of as-built of geo-heat exchange field well, piping
| ocations, and distribution system provided on no | ess than 3/ 16"
scale drawings in AutoCAD .DWG digital file format.
1.6 APPLI CABLE PUBLI CATI ONS
A. Publications |isted below (including amendnents, addenda, revisions,
suppl enents and errata) forma part of this specification to the extent
referenced. Publications are referenced in the text by the basic
desi gnation only.
B. Air-Conditioning, Heating, and Refrigeration Institute (AHRI):

330-98. ... ... Standard for Ground Source C osed-Loop Heat
Punps
C. Anerican National Standards Institute (ANSI):
60-11................... Drinking Water Treatnment Chemicals — Health
Effects

D. Amrerican Society of Heating, Refrigerating and Air-Conditioning
Engi neers ( ASHRAE) :

90.1-1P-10.............. Energy Standard for Buil di ngs Except Low Rise
Resi denti al Buil di ngs
90.1-SI-10.............. Energy Standard for Buil di ngs Except Low Rise

Resi denti al Buil di ngs
E. American Society of Mechani cal Engi neers (ASME)

B31.1-10................ Power Pi pi ng
B40.100-05.............. Pressure Gauges and Gauge Attachnents
F. American Society for Testing and Materials (ASTM:
D92-12. ... ... Standard Test Method for Flash and Fire Points

by C evel and Open Cup Tester
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D1177-07................ Standard Test Method for Freezing Point of
Aqueous Engi ne Cool ants

D2513-12a. .............. St andard Specification for Polyethylene (PE)
Gas Pressure Pipe, Tubing, and Fittings

D2683-10................ St andard Specification for Socket-Type

Pol yet hyl ene Fittings for Qutside D aneter-
Control | ed Pol yethyl ene Pi pe and Tubi ng

D2765-11................ Standard Test Methods for Determnation of GCel
Content and Swell Ratio of Crosslinked Ethylene
Pl astics

D2837-11................ Standard Test Method for Obtaining Hydrostatic

Desi gn Basis for Thernopl astic Pipe Mterials
or Pressure Design Basis for Thernopl astic Pipe
Product s
D3035-10................ St andard Specification for Polyethylene (PE)
Pl astic Pipe (DR-PR) Based on Controlled
Qut si de Di aneter
D3261-10a. .............. Standard Specification for Butt Heat Fusion
Pol yet hyl ene (PE) Plastic Fittings for
Pol yet hyl ene (PE) Plastic Pipe and Tubing

D3350-12................ St andard Specification for Polyethyl ene
Pl astics Pipe and Fittings Materials
D5084-10................ Standard Test Methods for Measurenent of

Hydraul i c Conductivity of Saturated Porous
Materials Using a Flexible Wall Perneator

D5334-08................ Standard Test Method for Determination of
Thermal Conductivity of Soil and Soft Rock by
Thermal Needl e Probe Procedure

E1-07...... ... . .. Standard Specification for ASTM Li qui d-in-d ass
Ther monet er s
F714-12................. St andard Specification for Polyethylene (PE)
Pl astic Pipe (DR-PR) Based on Qutside Dianeter
F876-10................. St andard Specification for Crosslinked
Pol yet hyl ene (PEX) Tubi ng
F877-11................. St andard Specification for Crosslinked

Pol yet hyl ene (PEX) Hot- and Col d- Wat er
Distribution Systens
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F1055-11................ St andard Specification for Electrofusion Type
Pol yet hyl ene Fittings for Qutside D aneter
Control | ed Pol yethyl ene and Crosslinked
Pol yet hyl ene (PEX) Pi pe and Tubi ng
F1105-09................ Standard Practice for Preparing Aircraft
C eani ng Compounds, Liquid-Type, Tenperat ure-
Sensitive, or Solvent-Based, for Storage
Stability Testing
F2080-09................ St andard Specification for Col d-Expansion
Fittings Wth Metal Conpression-Sleeves for
Cross- Li nked Pol yet hyl ene (PEX) Pipe
G International Code Council (I CC

IBC-2012................ I nternational Buil ding Code
|ECC-2012............... I nternati onal Energy Conservation Code
IMC-2012. ... ... .. ... I nt ernati onal Mechani cal Code

H International Gound Source Heat Punp Association (| GSHPA)
11, .. Cl osed Loop/ Geot hermal Heat Punp Systens:

Design and Installation Standards
I. International Organization for Standardization (ISO

9001-08................. Qual ity Managenment Systens — Requirenents
13256-1-98.............. Wat er - source heat punps -- Testing and rating
for performance -- Part 1. Water-to-air and

brine-to-air heat punps
14531-2-04. . ............ Pl astics pipes and fittings — Crosslinked
pol yet hyl ene (PE-X) pipe systens for the
conveyance of gaseous fuels — Metric series —
Specifications — Part 2: Fittings for heat-
fusion jointing
PART 2 — PRODUCTS
2.1 GENERAL
A. Provide naterials to fabricate ground-source heat punp systens in
accordance with this section. At the Contractor's option, provide
factory-prefabricated ground-source heat punp equi pnent packages which
nmeet the requirenments of this section.
2.2 GROUND HEAT EXCHANGER PI PI NG AND SPECI ALTI ES
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A. The acceptable pipe and fitting materials for the underground portion
of the ground heat exchanger shall be pol yethyl ene and cross-1inked
pol yet hyl ene.
B. Pol yet hyl ene heat exchanger shall mneet the foll owi ng requirenents:

1. Pipe and heat fused materials shall be manufactured fromvirgin
pol yet hyl ene extrusi on conpound nmaterial per ASTM D- 2513, Section
4.1 and 4.2. Pipe shall be nmanufactured to outside dianeters, wall
t hi ckness, and respective tol erances as specified in ASTM D 3035 or
F-714. Fittings shall be manufactured to diameters, wall thickness,
and respective tol erances as specified in ASTM D- 3261 for butt-
fusion fittings, ASTM D 2683 for socket fusion fittings and ASTM F-
1055 for electro-fusion fittings.

2. The material shall have a Hydrostatic Design Basis of 11 MPa [ 1600
psi] at 23°C [73°F] per ASTM D-2837. The material shall be listed
in PPl TR4 as either a PE 3408/ 3608 or PE 4710 piping fornul ation.
The material shall be a high-density pol yethyl ene compound having a
m ni mum cel | classification of PE345464C per ASTM D- 3350.

3. The total system pressure shall remain bel ow the working pressure of
t he pi pe.

4. Sufficient information shall be permanently marked on the | ength of
the pipe as defined by the appropriate ASTM pi pe standard.

5. Manufacturer shall supply a notarized docunment confirm ng conpliance
with the above standards.

C. Cross-linked polyethyl ene heat exchanger shall be:

1. O tubing manufactured by the high-pressure peroxide method (known
as PEXa), and shall conformto ASTM F-876, and F-877 or D 2513.

Pol ymer electro-fusion fittings for PEXa pi pes of each di nensiona
specification shall conformto ASTM F- 1055 or |SO 14531-2; netal
col d conpression-sleeve fittings shall conformto ASTM F-2080.

2. O PEXa tubing material of high-density cross-Iinked pol yethyl ene
manuf act ured using the hi gh-pressure peroxide nmethod of cross-
linking with a m ni num degree of cross-linking of 75% when tested in
accordance with ASTM D- 2765, Method B. The tubing nateria
designati on code as defined in ASTM F-876 shall be PEX 1006 or PEX
1008.

3. O polymer electron-fusion fittings manufactured using a material in
accordance to | GSHPA 2011, Section 1C 2. 2.
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4, O PEXa tubing manufactured in accordance to the dinensiona
specifications of ASTM F-876, and F-877 with a m ni mum wor ki ng
pressure rating of 1.1 MPa [160 psi] at 23°C [73.4°F].

5. O fittings used with PEXa tubing intended for geotherna
applications shall be polymer electro-fusion fittings or cold
expansi on conpression-sleeve netal fittings. Polynmer electro-fusion
fittings shall conformto ASTM F- 1055 or | SO 14531-2 whereas col d-
expansi on conpression-sleeve fittings shall conformto ASTM F-2080,
and shall have a m nimuminside dianeter of 82% of inside pipe
di anet er.

6. Required product standard information shall be marked on PEXa tubing
and fittings as defined by the appropriate product standard
speci fications.

2.3 GROUND- SOURCE HEAT PUWP UNI'T
A. Water source heat punps used in conjunction with ground heat exchangers
shal | be appropriately |1SO 13256 GLHP or GMP certified.
B. Provide controls as indicated on draw ngs.
C. The naxi mum and m ni nrum ground heat exchanger system entering
tenperature shall not exceed the manufacturer’s recomendati ons.
D. The heat punp load flow (air or fluid) shall be within the

manuf acturer’s specifications.

E. Shall meet or exceed ENERGY STAR gui delines as necessary to achieve a

30% better energy efficiency than required by ASHRAE 90.1, and displ ay

| abel .

F. Shall be rated by the Air-Conditioning, Heating, and Refrigeration

Institute (AHRI).

G Shall have stainless steel condensate pans

H Shall have integral power disconnects

I. Shall have mcroprocessor digital control units which conmunicate
directly with the facility's existing building automati on system

J. Shall have gal vani zed steel cabinets

K. Water-to-Air Unit
1. Shall have 2" MERV 13 filters.
2. Shall have braided stainless steel water hose kit connecti ons.

2.4 Cl RCULATOR Sl ZI NG AND SYSTEM AND COVPONENTS

A. The circulator wattage for closed | oop systens shall not exceed 150

watts/ton.
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Proper sizing of the circulating punp shall be within the heat punp
manufacturer’s required flow rate range for the specified unit. Punps
shall be selected to operate within 5% of nmaxi num efficiency.
Crculating systemshall also include | ead and | ag punps.
Particul ate contam nants shall be renoved from pi ping systemprior to
initial start-up.
Start-up pressurization of the circuit to a mninmumof 1.38 - 2.07 bar
[20 to 30 psi] when installed in the summer with circul ati ng water
tenmperature of 20 - 30°C [70 - 90°F] and 2.76 - 3.45 bar [40 to 50 psi]
when installed in the winter with circulating water tenperature of 5 -
10°C [40 - 50°F] is required. Standing colum designs of circulating
systens that ensure a fl ooded volute and neet the manufacturer’s
requi renents are excluded fromthese pressure requirenents.
The circul ati on system shall incorporate provisions for flow and
t enper at ure-sensing capability for testing the perfornmance of the water
side of the heat punp system Pressure and tenperature-sensing ports
shall be within 600 mm[24 inches] of the heat punp.

2.5 HEAT TRANSFER FLU D

A

Shal |l nmeet local and state requirenents and be acceptabl e by conponent
manuf act ur er s.
Shal | meet requirenments of ICC I MC Section 1207.
The ground-source heat punp system shall have a permanent | abel at the
| oop charging valve identifying the antifreeze type and concentrati on,
service date, and the nane and phone nunber of the service conpany.
Heat transfer fluids used shall be one of the foll ow ng:
1. Food-grade propyl ene glycol -water solution at a concentration
speci fied by the product manufacturer
2. Nontoxi c conpounds neeting | GSHPA 2011, Sections 3B and 3C, and
whi ch are conpatible with heat punp manufacturers’ specifications.
The fluid shall conformto the follow ng requirenents, and tests shal
be performed in accordance with specified test nethods on the fluid:
1. Flash point shall not be |lower than 90°C [194°F], determined in
accordance with ASTM D 92.
2. Five days biological oxygen denand (BOD) at 10°C [50°F] shall not
exceed 0.2 gram oxygen per gram not be |l ess than 0.1 gram oxygen per

gram
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3. Freezing point shall not exceed -8°C [+18°F], determined in
accordance with ASTM D- 1177.

4. Toxicity shall not be Iess than LD 50 (oral-rats) of 5 grans per
kil ogram The NFPA hazardous material rating for health shall not
be more than 1 (slight).

5. The fluid, tested in accordance with ASTM F- 1105, shall show neit her
separation fromexposure to heat or cold, nor show an increase in
turbidity.

F. The fluid, as received by the purchaser, shall be honbgeneous, uniform
in color, and free fromskins, lunps, and foreign materials detrinental
to usage of the fluid.

G Water used to dilute the antifreeze heat transfer fluids shall be of
potable quality. Final heat transfer fluid solutions shall not be
f I amrabl e.

H Isolation Val ves
1. Each incoming loop leg shall be isolatable by manual shut off

valves. The main |loop supply and return lines shall contain nanua
or powered isolation valves. There shall be access ports in the
mai n | oop supply and return lines to allow for [oop flushing.

| . Packagi ng and ldentification
1. Fluid shall be packaged in containers of a type and size agreed upon

by purchaser and vendor, or shall be delivered in bulk, as ordered.

2. Containers of fluid shall be prepared for shipnment in accordance
with comercial practice and in conpliance with applicable rules and
regul ati ons pertaining to the handling, packaging, and
transportation of the fluid to ensure carrier acceptance and safe
del i very.

3. An up-to-date Material Safety Data Sheet (MSDS) shall be supplied to
each purchaser on request and concurrent with each delivery.

2.6 | NSULATI ON

A. R 5 shall be the mininuminsulation for piping handling tenperatures

greater than 40.6°C [105°F] or less than 13°C [55°F] per |ECC R403. 3.
2.7 | NSTRUVENTATI ON

A. Use corrosion resistant materials for wetted parts of instrunents.

B. Pressure Gages: ASME B40. 100, brass body, and mnimnum90 mnm[3.5
i nches] dianeter dial face.

C. Thernoneters: ASTM E1, liquid-in-glass type.
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D. Monitoring System

1. Heat Transfer Fluid Leak Detection: UL-listed systemconsisting of a

sensor probe and LED indicators for water and heat transfer fluid

wi th connection to DDC system
PART 3 — EXECUTI ON
3.1 | NSTALLATI ON

A. Install the ground-source heat punp systemin accordance with this

section and the printed instructions of the manufacturer

B. Prior to any excavation, trenching, or drilling, all existing buried

utilities, drainage, and irrigation systens shall be |ocated and

flagged by the appropriate utility and contractor representative.

C. Vertical O osed Loop Source \él

1. Borehol e Construction

a.

d.

Loop installation shall be in accordance with | GSHPA
Configuration C, and nodeling to determ ne |oop | engths shall be
in accordance with | GSHPA Configuration B

Surface water shall not be used as a source of water during the
drilling of a Vertical C osed Loop borehole unless it is obtained
froma municipal water supply system \Water used for drilling
pur poses shall be potable water that contains a free chlorine
residual of no less than 10 mlligrans per liter. Chlorine
resi dual level shall be checked with chlorine test strips.

Bor ehol es shall have a m ni mum di aneter such that it is |large
enough to accomodate the specified u-bend assenbly and trenie
pi pe (grout pipe). The trem e pipe shall have a m ni mum nom na
dianmeter of 25.4 nm[1.00 inch].

When penetrating nore than one aquifer, all vertical boreholes
shall be grouted bottomto top within 24 hours with a materia
that is certified by the National Sanitation Foundation
International to ANSI/NSF 60 and has a known heat transfer
capacity and an adequate sealing characteristic. The grouting
material shall be classified as either a pliable (such as a
bent oni te-based material) or rigid (such as a cenent based
material) naterial.
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2. Gouting - The follow ng provisions are recommended for grouting

(sealing) of the void space between the piping and borehole of a

Vertical C osed Loop

a.

Grouting is to be conpleted in a nmanner that prevents the

i ntroduction of surface or near surface contam nants into an
aqui fer, the interchange of water fromdifferent aquifers, or the
| oss of natural artesian pressure from an aquifer.

The void space between the piping and the borehol e shall be
grouted in a continuous operation frombottomto top using grout
pl acenent procedures set forth in the | GSHPA G outing for
Vertical Heat Punp Systens, Engi neering Design and Field Mnual,
2000.

A trem e pipe (grout pipe) not less than 25.4 mm [ 1. 00 inch]

nom nal di ameter shall be placed to the bottom of the borehol e
before grouting. The trem e pipe may be used to push the cl osed-
| oop piping into the borehole and shall be retracted as grouting
proceeds. The trenie pipe shall be renmoved fromthe borehol e
upon conpl etion of grouting.

Grout shall be punped through the treme pipe until the density
of the grout flowi ng fromthe borehole at the ground surface
equal s the density of the grout being punped in. Each borehole
shal | be grouted upon conpletion. The contractor shall nonitor
each borehole for settling for a period of not |ess than 12
hours. Additional grout shall be added and the nonitoring period
shal |l be extended until the settling of grout stops.

A borehole drilled using horizontal directional drilling

techni ques shall be grouted by punping grout as the trem e pipe
is retracted through the borehole.

Grout manufacturer’s product specifications shall be foll owed
when m xi ng and punpi ng grout.

To minimze potential |eaching of chem cal constituents into an
aquifer, grouts, drilling fluids, and additives to grouts and
drilling fluids, including sand added to grout as thernal-
enhancer for Vertical C osed Loop applications, shall neet ANSI
60.
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h. The maxi num al | onabl e perneability value of the set grout shal
be 1x107 cm per second, as determined in accordance with ASTM D-
5084.

D. Tracer wire shall be installed along entire | ength of header piping.

E. Piping installation shall be conpliant with ICC I MC Section 1206 with
HDPE and joints rated for 300 psig working pressure at geothernal
system t enper at ures

F. Pi pe Joi ni ng Met hods
1. The only acceptabl e nethods for joining buried polyethyl ene pipe

systens is heat fusion process to provide a | eak-free uni on between

pi pe ends that is stronger than the pipe itself.
2. Pol yethyl ene pipe shall be heat fused by butt, socket, sidewall or

el ectro-fusion in accordance with the piping manufacturer’s

procedures.

a. Heat-Fusion Joints: Joint surfaces shall be clean and free of
noi sture. Joint surfaces shall be heated to nelt tenperatures
and joined. The joint shall be undisturbed until cool. Fittings
shal | be manufactured in accordance with ASTM D 2683.

b. Electro-fusion Joints: Joint surfaces shall be clean and free of
noi sture, and scoured to expose virgin resin. Joint surfaces
shall be heated to nelt tenperatures for the period of tine
specified by the manufacturer. The joint shall be undi sturbed
until cool. Fittings shall be nmanufactured in accordance with
ASTM F- 1055.

3. Polyethylene fusion transition fittings with threads shall be used

to adapt to copper. Polyethylene fusion transition fittings with

t hreads or barbs shall be used to adapt to high strength hose.

Barbed fittings utilizing mechanical clanps are not permitted to be

connected directly to pol yethylene pipe, with the exception of stab-

type fittings as described above. All mechanical connections shal

be accessi bl e.

G Circulator System
1. Loop charging val ve handl es shall be renmpoved and/or the ports

sufficiently plugged to prevent accidental discharge of systemfluid

and pressure.

2. Boiler-type service valves shall not be used.
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3. Transition fittings between dissimlar materials shall be inside or
accessi bl e.
4. Al indoor piping shall be insulated where condensate nay cause
damage.
5. Al above ground piping subject to condensation or freezing shall be
i nsul at ed.
6. Al pipes passing through walls shall be sleeved and sealed with
non- hardeni ng caul ki ng nateri al
7. Threaded fittings shall be visually inspected for quality and a
t hread seal ant specified for use with the antifreeze sel ected shal
be used.

J. Any penetrations of walls or horizontal assenblies shall be conpliant

with I CC I BC Section 714.
3.2 FIELD QUALITY CONTROL

A. Field Inspection: Prior to initial operation, inspect the piping system
for conformance to draw ngs, specifications and ASVME B31.1. |Inspect
the follow ng information on each unit:

1. Manufacturer's nane or trademark
2. Model nane or nunber
3. Certifying agency | abel and rating.
B. Tests: Provide equi pnent and apparatus required for performng tests.
Correct defects disclosed by the tests and repeat tests. Conduct
testing in the presence of the COR
1. Pol yet hyl ene piping, tubing, fusion joints and | oops shall be
pretested before installation per | GSHPA 2011 Section 1E

2. Piping Test: Pneunatically test new piping for |eakage using air at
a pressure of 200% of design pressure. Test new water piping for
| eakage using water at a pressure of at |east 690 kPa (gage) [100
psig] per ICC|IMC Section 1208 but no | ess than 150% of design
operating pressure. Install a calibrated test pressure gage in the
systemto indicate loss in pressure occurring during the test.
Apply and maintain the test pressure for one hour, during which tine
there shall be no evidence of |eakage, as detected by a reduction in
test pressure. Should a reduction occur, |ocate |eaks, repair, and
repeat the test.

3. Operation Tests: Performtests on nmechanical systens, including
punps, controls, controlled valves, and other conmponents in

23 81 49 - 14



CLI N0O2
STRATTON VA MEDI CAL CENTER
RENOVATE 4A & CORE for CLC
VA PRQIECT NO. 528A8-12-801
accordance with manufacturer's witten reconmendati ons. Test entire
systemin accordance with Section 23 05 93, TESTING ADJUSTI NG AND
BALANCI NG FOR HVAC.
3.3 FOLLOW UP VERI FI CATI ON

A. Upon conpl etion of acceptance checks, settings, and tests, the
Contractor shall show by denonstration in service that the ground-
source heat exchange system and associ ated heat punp systemare in good
operating condition and properly perform ng the intended function.

B. Testing the thernal -transfer capacity of the well field shall be
conpl eted prior to denobilizing the well drilling equipnent.

C. Shall pressure test the well field piping to verify no leaks in the
system and shall occur prior to backfill or burring and el ement of the
well field. No elenment of the well field horizontal distribution shal
be buried until after acceptance testing via pressure test.

3.4 | NSTRUCTI ON

A. A conplete set of operating instructions for the ground-source heat
punp system shall be | am nated or nounted under acrylic glass and
installed in a frane near the equiprent.

B. Furnish the services of a factory-trai ned technician for one, 8-hour
training period for instructing personnel in the nmmintenance and
operation of the ground-source heat punp system on the dates requested
by the COR

---END-- -
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