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Ref erences are in agreenent with UVRL dated April 2024
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SECTION 23 81 29

VARl ABLE REFRI GERANT FLOW HVAC SYSTEMS
02/ 20

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the

requi renents for variable refrigerant flow (VRF)
type air conditioning and heat punps systens and
accessori es.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This specification uses tailoring options to
sel ect the required protocol for control system
interfaces for equipnent. These tailoring options
are:

1. BACnet Only

2. LonWorks Only

You have currently SELECTED the followi ng options:
BACnet Only
LonWwrks Only
If nore than one item appears between the dashes
above you have included nore than one services
tailoring option and need to DESELECT tail oring
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Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This Section MJST be used in conjunction with
Section 23 09 00 | NSTRUVENTATI ON AND CONTROL FOR
HVAC (as well as Section 23 09 13 | NSTRUVENTATI ON
AND CONTROL DEVI CES FOR HVAC and either Section

23 09 23.01 LONWORKS DI RECT DI A TAL CONTROL FOR HVAC
AND OTHER BUI LDI NG CONTROL SYSTEMS or Secti on

23 09 23.02 BACNET DI RECT DI G TAL CONTROL FOR HVAC
AND OTHER BUI LDI NG CONTROL SYSTEMS). Be sure to

i ncl ude the appropriate Sections and to sel ect

mat chi ng protocol tailoring options in each of them

VRF systens may not be able to neet the open
protocol requirements of Section 23 09 00

| NSTRUMENTATI ON AND CONTROL FOR HVAC, 23 09 23.01
LONWORKS DI RECT DI G TAL CONTROL FOR HVAC AND OTHER
BU LDI NG CONTROL SYSTEMS and 23 09 23. 02 BACNET

DI RECT DI G TAL CONTROL FOR HVAC AND OTHER BUI LDI NG
CONTROL SYSTEMS. UFC 3-410-02 includes a process by
whi ch specific systems can be excepted from sonme of
t he open protocol requirenment and permitted to

i mpl enent proprietary conmunication. Refer to UFC
3-410-02 for the requirenents to pernit these

excepti ons.
B R R R R R

R R R R I R I R R R I R R R R R I R I R R R R R R I R R I R O O O

NOTE: You have currently SELECTED Energy Star in
the tailoring options.

kkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhkhkhhkhhkhhkrhkhhkhhkhkdhhkkhhkhhkhhkhhkhdhkhkhhkd hk hk hk hkhhkhkk kkk kk k) k) k ik khkk k%%

PART 1 GENERAL

1.1 SUMVARY

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: VRF systens are nmanufactured with limted
dehum dification and outside air ventilation
capability. Selected systenms nust support an
overal | design that neets UFC 3-410-01 HEATI NG
VENTI LATI NG AND Al R CONDI TI ONI NG SYSTEMS f or

dehum dification and ventil ation requirenents.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide a conplete[ Air Source][ Water Source],[ Cooling Only][ Heat
Punp] [ Si mul taneous Heating an Cooling][ Simultaneous Heating an Cooling
wi th Heat Recovery] type Variable Refrigerant Flow (VRF) System consisting
of one or nore outdoor conpressor units and multiple indoor fan coil units
as specified in this Section and in accordance with the foll ow ng:

a. Section 23 09 00 | NSTRUVENTATI ON AND CONTROL FOR HVAC applies to the
VRF system and all work under this Section rmust be in accordance with
Section 23 09 00 | NSTRUMENTATI ON AND CONTROL FOR HVAC i ncl udi ng but
not limted to the open system protocol, installation, submttal
testing and training requirements of that Section. Unless the
specific VRF systembeing installed is specifically excepted fromthe
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open protocol requirenents by Section 23 09 00 | NSTRUVENTATI ON AND
CONTROL FOR HVAC, the use of non- CEA-709. 1-D Non- ASHRAE 135 networ ks
are prohibited.

The VRF control system must be in accordance with Section 25 05 11
CYBERSECURI TY FOR FACI LI TY- RELATED CONTROL SYSTEMS.

b. The conplete system nust be a tested conbination in accordance with
AHRI 1230.

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: When specifying a VRF system coordinate
cooling only or heating/cooling selection with VRF
system sel ecti on.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

c. Provide[ cooling only][ heating /cooling][ two stage heating/cooling]
control for each zone.[ Second stage heating will activate
suppl enental heating.]

d. For systems which simultaneously heat and cool, the outdoor units mnust
be interconnected to the indoor units through branch sel ector boxes in
accordance with the manufacturer's engineering data detailing each
i ndoor unit. The indoor units and outdoor nust be connected to the
branch sel ector boxes utilizing the nmanufacturer's specified piping
joints and headers.

2 REFERENCES

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

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

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

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

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

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)
AHRI 1230 (2010; Addendum 1 2011; Addendum 2 2014)

Performance Rating of Variable Refrigerant
Flow (VRF) Multi-Split Air-Conditioning
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and Heat Punp Equi prent

ANSI / AHRI 270 (2008) Sound Rating of Qutdoor Unitary
Equi pnent
ANSI / AHRI 495 (2005) Perfornance Rating of Refrigerant

Li qui d Receivers

ANSI / AHRI 760 (2014) Performance Rating of Sol enoid
Val ves for Use Wth Volatile Refrigerants

AVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ANSI / ASHRAE 15 & 34 (2022) ANSI/ ASHRAE Standard 15-Safety
Standard for Refrigeration Systens and
ANSI / ASHRAE St andard 34- Desi ghati on and
Safety Classification of Refrigerants

ASHRAE 90.1 - IP (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASHRAE 135 (2020; Interpretation 1-8 2021; Errata 1-2
2021; Addenda CD 2021; Addenda BV-CE 2022;
Interpretation 9-12 2022; Interpretation
13- 24 2023; Addenda BV-CF 2023; Errata 3
2023) BACnet —A Dat a Communi cati on Protocol
for Building Automati on and Control
Net wor ks

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B31.5 (2022) Refrigeration Piping and Heat
Transfer Conponents

ASME BPVC SEC VI I | (2010) Boiler and Pressure Vessel Codes:
Section VIl Rules for Construction of

Pressure Vessel

ASME BPVC SEC VII1 D1 (2019) BPVC Section VIII-Rules for
Construction of Pressure Vessels Division 1

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS A5. 8/ A5. 8M (2019) Specification for Filler Metals for
Brazi ng and Braze Wl di ng

AWS 749.1 (2021) Safety in Wl ding and Cutting and
Al lied Processes

ASTM | NTERNATI ONAL (ASTM
ASTM A307 (2021) Standard Specification for Carbon

Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

SECTION 23 81 29 Page 7



ASTM B117 (2019) Standard Practice for Qperating
Salt Spray (Fog) Apparatus

ASTM D520 (2000; R 2011) Zinc Dust Pignent

ASTM E84 (2023) Standard Test Method for Surface
Burni ng Characteristics of Building
Material s

ASTM F104 (2011; R 2020) Standard C assification

System for Nonnetallic Gasket Materials
CONSUMER ELECTRONI CS ASSOC!I ATI ON ( CEA)

CEA-709.1-D (2014) Control Network Protocol
Speci fication

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

M5S SP- 58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NENVA 250 (2020) Encl osures for Electrical Equiprent
(1000 Vol ts Maxi mum

NENVA MG 1 (2021) Mdtors and Generators

NENVA MG 2 (2014) safety Standard for Construction

and Guide for Selection, Installation and
Use of Electric Mbtors and CGenerators

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code

U. S. DEPARTMENT OF DEFENSE ( DOD)
M L- DTL- 5541 (2006; Rev F; Notice 2 2024) Chemi cal
Conversi on Coatings on Al um num and
Al umi num Al | oys

U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef fi ci ency Labeling System ( FEMP)

U S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)
40 CFR 82 Protection of Stratospheric Ozone
UNDERVWRI TERS LABORATORI ES (UL)

uL 207 (2022) UL Standard for Safety
Ref ri ger ant - Cont ai ni ng Conmponent s and

SECTION 23 81 29 Page 8
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UL 429

UL 586

UL 900

UL 1995

Accessories, Nonel ectrical

(2013; Reprint Mar 2021) Electrically
Oper ated Val ves

(2009; Reprint Sep 2022) UL Standard for
Safety High-Efficiency Particulate, Ar
Filter Units

(2015; Reprint Aug 2022) UL Standard for
Saf etyStandard for Air Filter Units

(2015; Reprint Aug 2022) UL Standard for
Saf ety Heating and Cool i ng Equi prrent

3 SUBM TTALS

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

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

NOTE: The followi ng subnittals are required in
addition to subnmittals specified in Section 23 09 00
| NSTRUVENTATI ON AND CONTROL FOR HVAC. Submittals
specified in Section 23 09 00 | NSTRUMENTATI ON AND

SECTION 23 81 29 Page 9



CONTROL FOR HVAC are required for the VRF system

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmittals
Qualification O Installer; ¢, [
Verification OF Existing Conditions; G, [ 11

SD- 02 Shop Drawi ngs
VRF System Contractor Design Drawings; G, [ 11

SD- 03 Product Data
Spare Parts Data; G, [_ 11
Coil Corrosion Protection; G, [_ 11
Manuf acturer's Standard Catal og Data; C[, |
Sanple Warranty; ¢, [ 11
Refrigerant SDS Sheets; ¢, [ 11

SD- 05 Design Data
Manuf acturer's Engineering Data; C[, [ 11

SD- 06 Test Reports
System Performance Tests; ¢, [__ 11

SD-07 Certificates
Service Organi zations; ¢, [ 11
Warranty; ¢, [
El ectronic Refrigerant Leak Detector Calibration; G, [__ 1]
Ozone Depl eting Substances Technician Certification; C[, |

SD- 08 Manufacturer's Instructions
Manuf acturer's Instructions; C, [_ 1]

SD- 09 Manufacturer's Field Reports
Refrigerant Charging; C[, [

SD- 11 C oseout Submttals

SECTION 23 81 29 Page 10
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1

Posted Instructions; G, [ 11
Inventory; G, [ 11
4 QUALI TY ASSURANCE

Conpl ete VRF systens nust be purchased froma single supplier. The VRF
system supplier nmust be responsible for providing a fully functional VRF
system

4.1 VRF System Contractor Design Draw ngs

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

NOTE: The refrigerant piping systemplans are
required to be apart of the approval package by the
manuf acturer for conplete systeminstallations.

Modi fy Section 23 23 00 REFRI GERANT PIPING to

i ndi cate that the piping systens plans for the VRF
wi || be packaged with the VRF System Contractor
Design Drawings in a single transmttal.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

NOTE: Select a mninmumof five weeks for the shop
drawi ngs subm ttal

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit VRF System Contractor Design Drawi ngs drawi ngs [5]] ] weeks
prior to purchasing the VRF components in a single transmittal. Equi pnent
| ayouts must be drawn to scale. Shop drawi ngs nust be approved by the VRF
manuf acturers representative. Include approval with nane and contact

i nformati on of VRF manufacturer's representative in the submittal. Place
separati on sheets before each of the following itens covering each item
with title and numnber.

a. Equipnent |layouts which identify assenbly and installation details.
Identify scheduled itens with indicating marks. |nclude
manuf acturer's selection report for equipnent, conponents and fittings.

b. Plans and el evati ons which identify dinmensioned cl earances required
for maintenance and operation. Show access panels with di nensions.

c. Foundation draw ngs, bolt-setting information, and foundation bolts.

d. Details which include |oadings and type of franes, brackets,
st anchi ons, guides, anchors or other supports. Draw ngs rmust conform
to Section 23 05 48.19 [SEI SM C] BRACI NG FCR HVAC.

e. Installation details which includes refrigerant type and charge wei ght
for the system (not only the factory-supplied outdoor unit). |Indicate
factory setpoints for superheat/subcooling, target
evapor at i ng/ condensi ng and correspondi ng refrigerant
pressures/tenperatures. Also include saturation reset schedul e.

f. Refrigerant piping systemplans as required by Section 23 23 00
REFRI GERANT PI PI NG  Pi ping | ayouts nust be to scal e and piping mnust
have radial and |inear dinensions identifying pipe type. ldentify
each refrigerant circuit and indicate refrigerant type and nass.

SECTION 23 81 29 Page 11
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I ndi cat e pi pi ng expansi on conponents and directions of thermal
expansion. Piping layouts nmust be in accordance with
ANSI / ASHRAE 15 & 34.

g. Schedul es of equipnent, val ves, and manufacturer fittings. Mrk each
itemwith a cormon type identifier and uni que number.

h. Calculations for refrigerant mass and pi pe expansi on

i. Sequence of Qperations of system and conponents.

j. Calculations denonstrating conpliance with ANSI/ASHRAE 15 & 34.
5  QUALITY CONTROL

5.1 Qualifications

.5.1.1 Qualification O Installer

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

NOTE: It is the responsibility of the Designer of
Record to validate experience when revi ewi ng
Qualifications

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

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

NOTE: Select a mninmum of three copies of
qualifications for submttal

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit [3]] ] copies of qualifications prior to installation. The
installers nust be trained and qualified to install the sane type of VRF
system conponents to be installed under this contract by the sane

manuf acturer. Include training certificates in submttal. The installer
must have performed three conplete installations of VRF systens of the
sanme type and nanufacturer that resulted in successful comm ssioning.
Include project VRF installation and product infornation, |ocation
custoner contact information and VRF manufacturer representative contact
i nformati on. The custoner and VRF representative will be contacted to
val idate i nformati on given.

.5.1.2 Ozone Depl eting Substances Technician Certification

Al'l technicians working on equi pnent that contain ozone depleting
refrigerants nust be certified as a Section 608 Technician to neet
requirenents in 40 CFR 82, Subpart F. Provide copies of technician
certifications to the Contracting Oficer at |east 14 cal endar days prior
to work on any equi pnent containing these refrigerants.

If all products do not contain any refrigerants identified in 40 CFR 82,
submt all refrigerant SDS sheets and a general statenent of exenption
from40 CFR 82 in alternate to the certifications. Statement of exenption
must indicate all equipnent containing refrigerants with respective
refrigerant types.

.5.2 St andard Products

Provide material s and equi pment that are standard products of a
manuf acturer regularly engaged in the manufacturing of such products,
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which are of a sinmlar material, design and workmanshi p. The standard
products must have been in satisfactory conmmercial or industrial use for
years imediately prior to the solicitation of this contract. The 3 year
use includes applications of equi pnent and materials under simlar
circunmstances and of simlar size. The 3 years' experience nmust be
satisfactorily conpleted by a product which has been sold on the
conmer ci al market through advertisenents, manufacturer's catal ogs, or
brochures. Products must be supported by a service organization. Ensure
system conponents are environnmentally suitable for the indicated

geogr aphi c | ocati ons.

.5.3 Manuf acturer's Engi neering Data

Submit VRF manufacturer's engineering data with the shop draw ngs under
separate cover. Strike out irrelevant items and options not to be
installed. Provide all input and output reports for all selection
procedures required by the manufacturer and as required by this section
Engi neeri ng data must incl ude:

a. Selection Procedures:
(1) I'ndoor and Qutdoor Units
(2) Branch Selector Units
(3) Piping Material and Fittings
(4) Refrigerant Mass for system
(5) Refrigerant Classification

b. System Efficiency Curves/Data including:
(1) Efficiency correlated with QAT
(2) At least five (5) data points covering full range of operation
(3) M nimum and maxi mum val ues over the operational range
(4) Efficiency at Standard AHRI conditions.

.5.4 Manuf acturer's I nstructions

Submit VRF manufacturer's instructions with the shop draw ngs under
separate cover. Strike out irrelevant itenms and options not to be
installed. Provide with the follow ng:

a. Installation: Include mechanical, electrical, controls and piping
conplete installation requirenents.

b. Operation: Include startup, normal operation and shutdown procedures.
c. Mintenance: Include preventative.

6 PROIECT SEQUENCI NG

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

NOTE: Include a project sequencing table here or

i ncl ude sequencing for this section in the table for
Section 23 09 00 | NSTRUMENTATI ON AND CONTROL FOR
HVAC.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Proj ect sequencing nust be in accordance with Section 23 09 00
| NSTRUVENTATI ON AND CONTROL FOR HVAC.
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11.7 DELI VERY, STORAGE, AND HANDLI NG

1

Protect stored itens fromthe weather, humdity and tenperature
variations, dirt and dust, or other contam nants. Properly protect and
care for all material both before and during installation. Submit an
inventory of all the stored itens. Replace any materials found to be
danmaged, at no additional cost to the Government. During installation
keep piping and sinilar openings capped to keep out dirt and other foreign
matter.

8 WARRANTY

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

NOTE: WManufacturer's provide up to a 10 year
warranty for manufacturer conponents if the
installation is in accordance with the nmanufacturer
specific installation requirements. Al
installation requirenents for each manufacturer are
categorically simlar but will require manufacturer
specific nethods in the sel ection, designing,
installation and conmm ssioning of the conplete
system If installing a conplete system research
the specific VRF type such as cooling only, heat
punp or sinultaneous heating/cooling and determ ne
t he maxi mum conmon warranty provi ded anong at | east
three of the manufacturers for the specific system
type. Select the maxi num common warranty duration

for the warranty duration.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de VRF manufactured equi prent with the [ Manufacturer's Standard
Warranty.] [Manufacturer's Standard Warranty or | ] year

manuf acturer's warranty, whichever is the |Ionger duration] in addition to
the Warranty of Construction. Submit Sanple Warranty prior to
construction. Conpare warranty requirenments with the requirenents of this
contract and identify discrepancies in the submttal that would prevent
coverage of warranty by the manufacturer.

PART 2 PRODUCTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: | napplicabl e equi pment and system
requirenents will be deleted or nodified in al
paragraphs to suit the system designed. Coordinate
t he standard and design option features typical for
each VRF type air conditioning/Heat Punp unit and

i ndi vidual installation. Care nust be taken to
avoi d specifying design options which are generally
unavail abl e in certain combinations or are

i nappropriate for the application

Projects must conmply with the safety standards
defined in ANSI/ASHRAE 15 & 34. Designers will be
responsi bl e for thoroughly researchi ng and

i mpl enenting the ANSI/ASHRAE 15 & 34 safety

requi rements.
R R R R R E R R R

Al'l products used to neet this specification nust neet the indicated
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2.

2.

2

requi renents, but not all products specified here will be required by
every project.

1 MATERI ALS

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

NOTE: Select a mninum of five weeks for the

Manuf acturer's standard catal og data
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Provi de Manufacturer's standard catal og data, at |east [5 weeks] [ ]
prior to the purchase or installation of a particular conponent,

hi ghlighted to show material, size, options, performance charts and
curves, in adequate detail to denpnstrate conpliance with contract
requirements. |If field installed vibration isolation is specified for a
unit, include vibration isolator literature containing catal og cuts and
certification that the isolation characteristics of the isolators provided
neet the manufacturer's recomendati ons. Submit data for each specified
conponent. M nimum efficiency requirenents nmust be in accordance with
ASHRAE 90.1 - SI ASHRAE 90.1 - IP.

1.1 Per f or mance Requi rements

R R R R R I R R I R I R R I R R I R I R R I R R R R I R R I R O O

NOTE: Do not use the followi ng Energy Efficiency

par agraph and subparagraphs for Air Force Projects.
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I

1,11 Energy Efficiency

Provi de equi pnent neeting the efficiency requirenents as stated within
this section and provi de docunentation in conformance with Section 01 33 29

SUSTAI NABI LI TY REQUI REMENTS AND REPORTI NG par agr aph ENERGY EFFI Cl ENT
PRODUCTS.

R R R I R I R I R R I R R R I R I I R I R R I I R R R I R I R O O

NOTE: ENERGY STAR tailoring option is in this
subpart. Research avail abl e ENERGY STAR products
and if three or nore different manufacturers of the
same type VRF specified in this SECTION are |listed
t hen sel ect ENERGY STAR

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

R R R R I R I R R I R R R I R R R R I R R I R R R R I R R I R O O

NOTE: 10 CFR 436.42 specifies that ENERGY STAR
qualified and FEMP desi gnated products may be
assuned to be life-cycle cost effective. Equi pnent
having a | ower efficiency may be specified if the
desi gner determnes the | ower efficiency equipnent
to be nore life-cycle cost effective. |n making
such a determ nation, the designer should rely on
the life-cycle cost analysis nethod in 10 CFR 436,
Subpart A.

R R R R S S S I S S R I S S S I R I S R I O S S I
Provi de energy efficiency curve and data of EFFICH ENCY vs. OAT. Provide

at least five data points over the full range of operation capturing the
m ni nus and maxi muns.
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2.1.1.1.1 Variabl e Refrigerant Flow Multi-Split Air Conditioners

Informati on on Energy Star requirenents can be found at
htt ps://ww. ener gyst ar. gov/ product s/ heating cooling/light conmercial _
heating _cooling/light comrercial hvac key product criteria

2.1.1.1.2 Variabl e Refrigerant Flow Multi-Split Heat Punps

Informati on on Energy Star requirenents can be found at
htt ps://ww. ener gyst ar. gov/ product s/ heating cooling/light conmercial _
heating _cooling/light comrercial hvac _key product criteria

2.1.1.2 El ectrical Equi pnment / Mdtors

Provi de el ectrical equipnment, nmotors, nmotor efficiencies, and wiring which
are in accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

El ectrical motor driven equi pnment specified nust be provided conmplete with
notors, notor starters, and controls. Electrical characteristics must be
as shown, and unl ess otherw se indicated and field wiring nmust be in
accordance with manufacturer's instructions. Al notor(s):

a. 746 W 1 horsepower and above nust be the premiumefficiency type in
accordance wi th NEVA MG 1.

b. Conformto NEMA MG 1 and NEMA MG 2 and be of sufficient size to drive
t he equi pnent at the specified capacity w thout exceeding the
nanepl ate rating.

c. Continuous duty with the encl osure specified.

d. Starters nust be provided conplete with thermal overload protection
and ot her appurtenances necessary for the notor control indicated.

e. Furnished with a magnetic across-the-line or reduced voltage type
starter as required by the nanufacturer.

f. Duty requirenents nust allow for maxi num frequency start-stop
operation and m ni mum encountered i nterval between start and stop

g. Must be sized for all applicable |oads.

h. Bearings with grease supply fittings nust have grease relief to
out si de of encl osure.

i. [Manual][Automatic] control and protective or signal devices required
for the operation specified and any control wiring required for
controls and devices specified, but not shown, mnust be provided.

2.1.1.3 Ref ri ger ant

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: EPA, per the Significant New Alternative

Policy rule, reviews refrigerant substitutes on the

basi s of ozone depletion potential, global warm ng
potential, toxicity, flammbility, and exposure

potential. Lists of acceptable and unacceptable
substitutes are updated several tinmes each year. A
chronol ogi cal list of SNAP updates is avail able at
http://ww. epa. gov/ ozone/ snap/refrigerants/|lists/index. htn
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or fromthe stratospheric ozone infornmation hotline
at 1 (800) 296-1996. Reducing ozone depletion and
gl obal warm ng potential by reducing or elininating
CFC, and reducing or elimnating HCFC and Hal on use
in air conditioning equipnent is required.

R R R I R I R I R R I R R R I R R R I R R I R R R R I R I R O O O

Refrigerants nust have nunber designations and safety classifications in
accordance with ANSI/ASHRAE 15 & 34. Refrigerants nust have an Ozone
Depl etion Potential (ODP) no greater than 0.0, with the exception of
R-123. Provide Refrigerant SDS sheets for all refrigerants.

2. 1.

Saf ety Devi ces

Exposed novi ng parts, parts that produce high operating tenmperature, parts
whi ch may be electrically energized, and parts that may be a hazard to
operating personnel nust be insulated, fully enclosed, guarded, or fitted
with other types of safety devices.

2.2

CONTROLS

The control system conponents and network must be in accordance with
Section 23 09 00 | NSTRUVENTATI ON AND CONTROL FOR HVAC.

2. 2.

Zone Control

Provi de a Space Sensor Mdule, in accordance with Section 23 09 13

| NSTRUMENTATI ON AND CONTROL DEVI CES FOR HVAC, for each fan coil unit
unl ess otherwi se indicated in contract drawings and with the foll ow ng
addi ti onal requirenents:

a.

b.

Di splays the current tenperature, tenperature setpoint, fans status,
occupancy status and conditioning node at the sane tine. |If
information is displayed electronically then it rmust be illuninated.

Tenperature setpoint adjustnent in one degree increnments.

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

NOTE: Keep bracketed text for override button if
override is required. Specify the maxi mum anount of
time for override accunul ati on.

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

12.3

Fans speed control (At |east: High-1ow Auto).

Qccupancy override button which changes the node of the zone to
occupi ed for one hour per press of occupancy override button with
[3]1 ] hours naxi mum at any instance.

INDOOR FAN CO L UNITS

Provide with the foll ow ng:

a.

Factory conplete, tested and pre-wired with all necessary el ectronic
and refrigerant controls.

Equi pped with auto-restart function and test run capability either via
a switch or controller.
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2.

2.

Refrigerant: Refrigerant circuits factory-charged with dehydrated
i nert gas.

Coils: Direct expansion type constructed from copper, alum num or
copper and al um num

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

NOTE: |If ECM are required, select ECM otherw se
select "or nmulti-speed."

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.

1

Fans: Direct-drive, with statically and dynanically bal anced

i mpel l ers; variable speed [ECM[or multi-speed supporting at |east
hi gh and | ow speeds] unless otherw se indicated; notor thernally
pr ot ect ed.

Return Air Filter: Washable long-life net filter with m | dew proof
resin, or replaceable, unless otherw se indicated.

Condensate Drai nage: Built-in condensate drain pan with drain
connecti on.

Dedi cated el ectronic nodul ating refrigerant expansion and flow control.
Unit nust be in accordance with UL 1995 and AHRI 1230.

For units with Built-1n Condensate Punps, provide condensate safety
shutoff and alarm For units without Built-l1n Condensate Punp,

provide built in or field supplied overflow protection.

Conceal ed-1n-Ceiling Units

Provide with the foll ow ng:

a.

C.

3.

2

Duct ed horizontal discharge and return; gal vani zed steel cabinet in
accordance with Section 23 30 00 HVAC Al R DI STRI BUTI ON.

Fiel d adjustable external static pressure switch for high efficiency
filter operation.

Swi tch box accessible from side or bottom

Recessed Ceiling Units

Provide with the foll ow ng:

a.

Four-way airflow cassette with central return air grille, for
installation in a fixed ceiling, unless otherw se indicated.

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

NOTE: Coordinate with the end user for col or
sel ection.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

b.

C.

Exposed Housing: [Wiite]] ], inmpact resistant, with washabl e
decoration panel.

Supply Airflow Adj ustment:
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2.

2.

3.

(1) Via [motorized][manual] |ouvers which can be horizontally and
vertically adjusted fromO to 90 degrees.

(2) Field-nodifiable to 3-way and 2-way airfl ow

VWal | Surface-Munted Units

Provide with the foll ow ng:

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Coordinate with the end user for col or
sel ection.

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

a.

d.

4

Fi ni shed [white]] ] casing, with renovable front grille; sound
i nsul ation; wall mounting plate; condensate drain pan.

Airflow Control: Auto-swi ng |ouver that closes autonmatically when unit
stops; adjustabl e discharge angle, set using renote controller; upon
restart, discharge angle defaulting to sane angle as previous
operation.

Fan: Direct-drive cross-flow type.

Condensate Drai n Connection: Side (end), not concealed in wall.

QUTDOOR COVPRESSCR UNI'T

Provide with the foll ow ng:

a.

The outdoor unit nust have one or nore variable capacity conpressors
or alternative nethod resulting in three or nore steps of capacity
needed to | oad nmatch the indoor unit fan coils at all tinmes.

The unit nust be factory conplete, tested and pre-wired with all
necessary el ectronic and refrigerant controls.

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

NOTE: Select 58 dB(A) at 1 neter 3 feet unless
ot herwi se approved by the Contracting O ficer.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The sound pressure dB(A) at rated conditions nust be a val ue of
[58] ] decibels at 1 neter 3 feet fromthe front of the unit when
rated in accordance with ANSI/AHRI 270.

The unit nust automatically restart normal operation after a power
failure of any duration wi thout reprogranm ng or nmanual assi stance.

Q| recovery cycle must be automatic occurring a mninumof 2 hours
after start of operation and then at |east every 8 hours of operation.

Each outdoor unit nust have it's own dedi cated power feed, each with
di sconnect and nmain power circuit breaker.

The unit nust be in conpliance with ANSI/ASHRAE 15 & 34, factory

tested, cleaned, dehydrated, charged, and sealed. Provide refrigerant
charging valves. Filter-drier must be provided in liquid line.
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2.4,

2.

2.

j.

1

The outdoor units capacity nust neet or exceed the schedul ed value in
the contract drawings. The ratio of the outdoor unit capacity to the
total connected indoor capacity nust be in accordance with the
manuf acturer's recomendati ons for sel ecting the outdoor unit.

Unit rmust be in accordance with UL 1995 and AHRI 1230.

Ai r - Cool ed

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Input final outside air tenperatures used in
approved final |oad cal cul ations.

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

a. The unit must must have full design cooling capacity at | ]
degrees C | ] degrees F dry bul b anbient.

b. For units other than cooling only, the unit nust have full design
heating capacity at | ] degrees C | ] degrees F dry bulb
ambi ent .

4.2 Wat er - Cool ed

a. Provide condenser water piping and accessories in accordance with
Section 23 64 26 CHI LLED, CHI LLED-HOT, AND CONDENSER WATER Pl PI NG
SYSTEMS.

b. Units nust have full capacity at heating and cooling water tenperature
ranges as identified in the contract draw ngs.

. 4.3 Casi ng

Construct the unit of zinc coated, heavy-gage (14-gage m ni nun) gal vani zed

steel. Provide cabinet panels with Ilifting handl es and water- and

air-tight seal. Insulate all exposed vertical panels, top covers and base

pan.

.4.4 Conpr essor

Each conpressor system nust have the foll ow ng:

a.

b

5

5.

1

Hi gh pressure safety switch, and internal thermal overload protection
Factory installed vibrati on dampeners on all nounting points.

Factory installed crank case heater or other control logic to ensure
reliable operation in freezing environments.

Q| separator with an oil balance circuit.
COVPONENTS

Fans

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

NOTE: AIR FORCE tailoring optionis in this
subpart. Select AIR FORCE tailoring option for Air
Force projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Fan wheel shafts nmust be supported by either nmintenance-accessible
lubricated antifriction bl ock-type bearings, or permanently |ubricated
bal| bearings. Unit fans nust be selected to produce the flow rate
required at the fan total pressure. Mtor starters, if applicable, mnust
be magnetic across-the-line type with a[n][ open][ dripproof][ totally
encl osed] [ expl osion proof] enclosure. Thermal overl oad protection mnust
be of the nanual or autommtic-reset type. Fan wheels or propellers mnust
be constructed of alum num or gal vani zed steel. Centrifugal fan whee
housi ngs rmust be of gal vani zed steel, and both centrifugal and propeller
fan casi ngs must be constructed of alum num or gal vani zed steel. Stee

el ements of fans, except fan shafts, nust be hot-di pped gal vani zed after
fabrication or fabricated of m Il galvanized steel. MII-galvanized stee
surfaces and edges damaged or cut during fabrication by form ng, punching,
drilling, welding, or cutting nust be recoated with an approved zinc-rich
conmpound. Fan wheels or propellers nust be statically and dynamically

bal anced. Forward curved fan wheels nmust be limted to | ] mr inches.
Direct-drive fan motors nust be of the nultiple-speed variety.

Belt-driven fans must have adjustable sheaves to provide not |ess than

[ ] percent fan-speed adjustnent. The sheave size must be sel ected so
that the fan speed at the approxi mate nidpoint of the sheave adj ustnent
wi Il produce the specified air quantity. Centrifugal scroll-type fans
nmust be provided with streamined orifice inlet and V-belt drive. Each
drive will be independent of any other drive. Propeller fans nust be[
direct-drive][ V-belt] drive type with[ adjustable][ fixed] pitch bl ades.
V-belt driven fans nust be nmounted on a corrosion protected drive shaft
supported by either maintenance-accessible [ubricated antifriction

bl ock-type bearings, or permanently lubricated ball bearings. Each drive
wi || be independent of any other drive. Drive bearings must be protected
with water slingers or shields. V-belt drives nust be fitted with guards
where exposed to contact by personnel and[ fixed pitch][ adjustable pitch]
sheaves. Axial fans may not be used to distribute air through duct

syst ens.

.5.2 Suppl emrental El ectric Heating Coi

Coil nust be an electric duct heater in accordance with UL 1995 and NFPA 70.
Coil must be duct- or unit-nounted. Coil mnust be of the[ nickel chrom um
resistor, single stage, strip][ nickel chromiumresistor, single stage,
strip or stainless steel, fin tubular] type. Coil must be provided with a
built-in or surface-nounted high-limt thernmostat interlocked electrically
so that the coil cannot be energized unless the fan is energized. Coi
casing and support brackets nust be of gal vanized steel or alum num Coi
nmust be nounted to eliminate noise fromexpansion and contracti on and be
conpl etely accessible for service. Supplenmental Electric Resistance
Heating controls must be provided to prevent operation when the heating

| oad can be nmet by the primary source al one during both steady-state
operation and setback recovery. Supplenental heater operation is
permtted during outdoor coil defrost cycles.

.5.3 Air Filters
Air filters nmust be listed in accordance with requirenents of UL 900,
except high efficiency particulate air filters of 99.97 percent efficiency

nmust be as |listed under the | abel service and nust neet the requirenents
of UL 586.
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.5.4 Coil Frost Protection (Defrost Mode)

Provi de each circuit with a manufacturer's standard coil frost protection
(Defrost Mbde) system

.5.5 Pressure Vessels

Pressure vessels nust conformto ASVE BPVC SEC VIII D1 or UL 207, as
appl i cabl e for maxi mum and m ni mum pressure or tenperature encountered.
VWere referenced publications do not apply, test pressure conponents at
1-1/2 tinmes design working pressure.

.5.5.1 Li qui d Recei ver

Recei ver nust be rated in accordance with the recommendati ons of
ANSI / AHRI 495

.5.5.2 Sucti on Accurul at or

Accumnul ators nust conmply with UL 207. Accunulators over 15 cm 6 inch in
di ameter nust conply with ASVE BPVC SEC VIII.

.5.5.2.1 Vertical Type

Provi de heat exchanger or heating el enent around the U-tube in freezing
envi ronnent s.

.5.5.2.2 Hori zontal Type
Provide only in non-freezing environnents.
.5.5.3 Q| Separator

Separator must be the high efficiency type and be provided with renovabl e
flanged head for ease in renoving float assenbly and renovabl e screen
cartridge assenbly. Connections to conpressor nmust be as reconmended by

t he conpressor nmanufacturer. Separator nust be provided with an oil fl oat
val ve assenbly or needle valve and orifice assenbly, drain |line shutoff
val ve, sight glass and strainer. Provide an oil separator for each
refrigerant circuit.

.5.5.4 Ol Reservoir

Reservoir capacity nust equal one charge of all connected conpressors.
Reservoir nust be provided with an external |iquid gauge glass, plugged
drain, and isolation valves. Vent piping between the reservoir and the
suction header must be provided with a 35 kPa 5 psi pressure differenti al
relief valve. Reservoir nmust be provided with the manufacturer's standard
filter on the oil return line to the oil |evel regulators.

.5.6 I nt ernal Danpers

Danpers must be parallel blade type with renewabl e bl ade seals and be
integral to the unitary unit. Danper provisions nust be provided for each
outside air intake, exhaust, economi zer, and m xi ng boxes. Danpers nust|
have nmi ni mum position stops][ be linked together][ have[ nanual]]|

aut omati c] nodul ati on] and operate as specified.
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2.

2.

2.

2.

2.

2.

2.

5.7 M xi ng Boxes

M xi ng boxes nust match the base unit in physical size and rmust include
equal | y-si zed[ flanged] openings, each capable of full air flow
Arrangement nust be as indicated.

5.8 Ref ri gerant Pi ping

Provide refrigerant piping external to equi pnent in accordance with
Section 23 23 00 REFRI GERANT PI PI NG

5.9 Condensat e Drai n Piping

Provi de condensate drain piping in accordance with Section 23 05 15 COVMON
Pl PI NG FOR HVAC.

5.10 Duct wor k

Provide interface to ductwork in accordance with Section 23 30 00 HVYAC AIR
DI STRI BUTI ON

5.11 Ref ri gerant Sol enoi d Val ves

Sol enoi d val ves nmust conply with ANSI/AHRI 760 and UL 429, be suitable for
continuous duty rated voltage at naxi mrum and m ni num encount ered pressure
and tenperature service conditions. Solenoid valves nust be direct-acting
or pilot-operating type, packless, seal capped. Manual lifting provisions
nmust be furnished. Solenoid coils rmust conply with NEVA 250 type 4.

Val ves must have safe working pressure of 125 percent of maxi num wor ki ng
pressure and a nmaxi num operating pressure differential of at |least half of
t he val ve maxi num wor ki ng pressure at 85 percent rated voltage. Valves
nust have an operating pressure differential suitable for the fluid phase
and refrigerant used.

.5.12 Branch Sel ector Unit

Branch Sel ector port control must be provided for each connected indoor
unit to enabl e individual heating and cooling selection year round unless
otherwi se indicated in the contract drawi ngs. The cabinet nust be

gal vani zed steel. The branch selector units rmust be factory assenbl ed,

wi red, piped and run tested.

6 EQUI PMENT ACCESSORI ES AND M SCELLANEQUS EQUI PMENT

6.1 Refri gerant Leak Detector

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Refrigerant |eak detectors will be provided
as required by the "System Applicati on Requirenents"
in ANSI/ASHRAE 15 & 34.

VWhen a detector is required, the location will be

i ndi cated on the drawi ngs. Detectors are best

| ocat ed between the refrigeration systemand the
room exhaust. Sanpling points froma detector wll
be | ocated a maxi mum of 458 mr 18 inches above the
finished floor since all conmonly-used refrigerants
are heavier than air.
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As a rule of thunb, the distance between any
refrigeration systemand a refrigerant sanpling
poi nt shouldn't exceed 15 m 50 feet. |In order to
neet the recommended 15 m 50 feet distance, a
nmechani cal room can be provided with either nultiple
detectors each with single sanpling points or with
one detector that has the capability of monitoring
at multiple sanpling points. If nultiple sanpling
points are required, enter the number in the
appropriate bl ank bel ow.

As required by ANSI/ASHRAE 15 & 34, when a detector
senses refrigerant it nust activate an al arm and
initiate the roomventilation system 1In regards to
alarns, as a mininumindicate that the detector wll
energi ze a light on or near the detector as well as
a second light installed on the outside wall next to
t he nmechani cal roomentrance. The exterior |ight
will be provided with a sign that warns personne
entering the nechanical roomof a refrigerant

rel ease and that a SCBA is required to enter. |If
applicable to the installation, include an audible
alarmon the exterior of the mechanical room

Include the electrical design for the alarm system
on the draw ngs.

As an additional item ANSI/ASHRAE 15 & 34 states

t hat open-flame devices (i.e., boilers, etc.) cannot
be installed in the same area as a refrigeration
system unless either conbustion air for the
open-flanme device is ducted straight fromoutside to
the device; or the alarmrelay fromthe detector is
used to automatically shutdown the conbustion
process in the event of refrigerant |eakage.
Indicate all applicable alarmcontrols on the

dr awi ngs.

Del ete the information in the | ast bracketed

sentences if an EMCS is not applicable to the design
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de conti nuousl y-operating, hal ogen-specific type refrigerant |eak
detector. Detector nust be appropriate for the refrigerant in use.

Det ector must be specifically designed for area nonitoring and mnust
include[ a single sanmpling point][ [ ] sampling points] installed
where indicated. Detector design and construction nmust be conpatible with
the tenperature, humdity, baronetric pressure and voltage fluctuations of
the operating area. Detector nust have an adjustable sensitivity such
that it can detect refrigerant at or above 3 parts per mllion (ppn).

Det ector rmust be supplied factory-calibrated for the appropriate
refrigerant(s). Detector nust be provided with an alarmrelay output

whi ch energi zes when the detector detects a refrigerant |evel at or above
the TLV-TWA (or toxicity measurenent consistent therewith) for the
refrigerant in use. The detector's relay nust be capable of initiating
correspondi ng alarnms and ventilation systemas indicated on the draw ngs.
Detector must be provided with a failure relay output that energi zes when
the nonitor detects a fault in its operation.[ Detector nust be
conpatible with the facility's energy or utility managenment and contro
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system (EMCS/ UMCS). The EMCS/ UMCS nust be capabl e of generating an
electronic log of the refrigerant level in the operating area, nmonitoring
for detector malfunctions, and nmonitoring for any refrigerant alarm
conditions.]

2.6.2 Refrigerant Relief Valve/Rupture Disc Assenbly

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

NOTE: ANSI/ASHRAE 15 & 34 requires refrigeration
systens to be protected with a pressure-relief
device that will safely relieve pressure due to fire
or other abnornal conditions. A relief

val ve/ rupture disc assenbly is the optinmm

solution. The rupture disc will provide visual

i ndi cation of a release while also providing

i medi ate shutoff once a safe pressure is achieved.

Designer will indicate on the drawi ngs the |ocation
of each new relief valve/rupture disc assenbly as
wel |l as the routing and size of corresponding
pressure-relief piping. The routing and size of new
pressure-relief piping will be in accordance wth
ANSI / ASHRAE 15 & 34.

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

The assenbly must be a conbination pressure relief valve and rupture disc
designed for refrigerant usage. The assenbly nust be in accordance wth
ASME BPVC SEC VIII D1 and ANSI/ASHRAE 15 & 34. The assenbly nust be
provided with a pressure gauge assenbly which will provide |ocal
indication if a rupture disc is broken. Rupture disc nmust be the
non-fragmenti ng type.

2.6.3 Ref ri gerant Signs
Refri gerant signs nust be a nedi umwei ght alum numtype with a baked
enanmel finish. Signs nust be suitable for indoor or outdoor service.
Si gns nmust have a white background with red letters not |ess than 13 mr
0.5 inches in height.

2.6.3.1 Installation Identification

Provi de each new refrigeration systemwith a refrigerant sign which
i ndicates the following as a m ni num

a. Contractor's nane.
b. Refrigerant nunber and anount of refrigerant.
c. The lubricant identity and anount.
d. Field test pressure applied.
2.6.3.2 Controls and Piping ldentification
Provide refrigerant systems containing nore than 50 kg 110 | b of
refrigerant with refrigerant signs which designate the following as a
nm ni mum

a. Valves or switches for controlling the refrigerant flow, the
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ventilation system] and the refrigerant conpressor
b. Pressure limting device(s).
2.6.4 Gasket s

Provi de gaskets conforming to ASTM F104 - classification for conpressed
sheet with nitrile binder and acrylic fibers for maxi nur 370 degrees C 700
degrees F service.

2.6.5 Bol ts and Nuts

Bolts and nuts nust be in accordance with ASTM A307. The bolt head nust
be marked to identify the nanufacturer and the standard with which the
bolt conplies in accordance with ASTM A307.

2.7 FI NI SHES

2.7.1 Coi|l Corrosion Protection

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Research |l ocal conditions to determ ne the
corrosi veness of the environnent. \Were condenser

or evaporator coils are to be installed in highly
corrosi ve atnospheres, carefully consider the coi

and fin conbinations specified. Standard coi
construction is typically copper tubes wth alum num
fins. For excessively corrosive atnospheres, either
copper tubes with copper fins or alum numtubes with
alum num fins shoul d be consi dered.

For maxi mum coil protection, include the

requi renents of this paragraph. This paragraph
addresses phenolic, vinyl, and epoxy type coati ngs.
For coils with relatively close fin spacing the
phenolic or epoxy coating are the preferred types as
t hese have | ess tendency to bridge across the fins
than vinyl. |In addition, the phenolic and epoxy
type coatings can typically provide better therma
conductivity than vinyl.

If coatings are specified, note that a coil's heat
transfer capacity can be reduced anywhere between 1
to 5 percent; total unit capacity may have to be

i ncreased as a result, see manufacturer's gui dance.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provide coil with a uniformy applied][ epoxy el ectrodeposition]]
phenolic][ vinyl][ epoxy el ectrodeposition, phenolic, or vinyl] type
coating to all coil surface areas without nmaterial bridging between fins.
Submit product data on the type coating selected, the coating thickness,
t he application process used, the estimated heat transfer |oss of the
coil, and verification of conformance with the salt spray test
requirenent. Coating nmust be applied at either the coil or coating
manufacturer's factory. Coating process nust ensure conplete coi
encapsul ati on. Coating rmust be capable of withstanding a m ni rum 1, 000
hours exposure to the salt spray test specified in ASTM B117 using a 5
percent sodi um chl oride sol ution
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2.7.2 Equi pnent and Conponents Factory Coating

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For equi pment to be installed outdoors,
adequate protection will be specified.

Manuf acturers nust subnit evidence that unit

speci men have passed the specified salt spray fog
test. A 100 hour test will be specified in a
noncorrosi ve environnent and a 500 hour test will be

specified in a corrosive environnent.
EE IR I Sk S I I S S S I R R R Rk I I S kS kR Sk Ik S S I R Sk I O

Unl ess ot herwi se specified, equipnent and conponent itens, when fabricated
fromferrous nmetal, nust be factory finished with the manufacturer's
standard finish, except that itens |ocated outside of buildings nust have
weat her resistant finishes that will w thstand [ 100] [500] hours exposure
to the salt spray test specified in ASTM B117. Imediately after
conpletion of the test, the speci nen nmust show no signs of blistering,
wrinkling, cracking, or |oss of adhesion and no sign of rust creepage
beyond 3 mr 1/8 inch on either side of the scratch mark. Cut edges of

gal vani zed surfaces where hot-dip gal vani zed sheet steel is used nust be
coated with a zinc-rich coating conform ng to ASTM D520, Type |

Where stipulated in equi pment specifications of this section, coat finned
tube coils of the affected equi pnent as specified below. Apply coating at
the premi ses of a conpany specializing in such work. Degrease and prepare
for coating in accordance with the coating applicator's procedures for the
type of metals involved. Conpleted coating nust show no evi dence of
softening, blistering, cracking, crazing, flaking, |oss of adhesion, or
"bridgi ng" between the fins.

2.7.2.1 Phenol i ¢ Coati ng

Provide a resin base thernosetting phenolic coating. Apply coating by

i mersion di pping of the entire coil. Provide a m nimm of two coats.
Bake or heat dry coils following i mersions. After final imrersion and
prior to final baking, spray entire coil with particular enphasis given to
buil ding up coating on sheared edges. Total dry filmthickness nmust be
0.064 to 0.076 nr 2.5 to 3.0 mls

2.7.2.2 Chemical Conversion Coating with Pol yel ast oner Finish Coat

Dip coils in a chenmical conversion solution to nolecularly deposit a
corrosion resistant coating by electrolysis action. Chemi cal conversion
coatings nust conformto M L-DTL-5541, Cass 1A. Cure conversion coating
at a tenperature of 43 to 60 degrees C 110 to 140 degrees F for a m ni mum
of 3 hours. Coat coil surfaces with a conplex polyner primer with a dry
filmthi ckness of 0.025 mr 1 mil. Cure prinmer coat for a mninmmof 1
hour. Using dip tank nmethod, provide three coats of a conpl ex

pol yel astoner finish coat. After each of the first two finish coats, cure
the coils for 1 hour. Following the third coat, spray a fog coat of an
inert sealer on the coil surfaces. Total dry filmthickness must be 0.064
to 0.076 nr 2.5 to 3.0 mls. Cure finish coat for a m ni mum of 3 hours.
Coating materials nmust have 300 percent flexibility, operate in
tenperatures of mnus 46 to plus 104 degrees C 50 to plus 220 degrees F
and protect against atnospheres of a pH range of 1 to 14.
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2.7.2.3 Vi nyl Coating

Apply coating using an airless fog nozzle. For each coat, nake at | east
two passes with the nozzle. Materials to be applied are as foll ows:

a. Total dry filmthickness, 0.165 mr 6.5 m|s nmaxi num

b. Vinyl Priner, 24 percent solids by volume: One coat 0.051 nr 2 mls
t hick

c. Vinyl Copolynmer, 30 percent solids by volune: One coat 0.114 mr 4.5
mls thick

2.7.3 Factory Applied Insulation

Refri geration equi pment nmust be provided with factory installed insulation
on surfaces subject to sweating including the suction |ine piping. Were
notors are the gas-cooled type, factory installed insulation nust be

provi ded on the cold-gas inlet connection to the nbtor in accordance with
manuf acturer's standard practice. Factory insulated itens installed
outdoors are not required to be fire-rated. As a mininum factory
insulated itens installed indoors nmust have a flane spread i ndex no higher
than 75 and a snoke devel oped i ndex no higher than 150. Factory insul ated
itenms (no jacket) installed indoors and which are |l ocated in air plenuns,
in ceiling spaces, and in attic spaces nust have a flanme spread i ndex no
hi gher than 25 and a snoke devel oped i ndex no higher than 50. Flane
spread and snmoke devel oped i ndexes nust be determ ned by ASTM E84.

Insul ation nust be tested in the same density and installed thickness as
the material to be used in the actual construction. Material supplied by
a manufacturer with a jacket nmust be tested as a conposite naterial
Jackets, facings, and adhesives nust have a flanme spread i ndex no hi gher
than 25 and a snoke devel oped i ndex no higher than 50 when tested in
accordance with ASTM E84.

2.8 TESTS, |NSPECTI ONS, AND VERI FI CATI ONS
Al manufactured units rmust be inspected and tested, and docunentation
provided to denonstrate that each unit is in conpliance with applicable
ANSI / AHRI and UL requirenents and that the mninumefficiency requirenments
of ASHRAE 90.1 - SI ASHRAE 90.1 - | P have been net.

PART 3 EXECUTI ON

3.1 EXAM NATI ON
After becoming famliar with all details of the work, submit verification
of existing conditions at |east 2 weeks prior to beginning construction
i ndicating the date the site was visited, confirmng existing conditions,
and noting any di screpancies found.

3.2 | NSTALLATI ON
The VRF system nmust be installed by the contractor identified in
Qualification O Installer. The contractor nmust install the VRF systemin
accordance with the nanufacturer's instructions and Shop Draw ngs.

3.2.1 Equi pnent Genera

Provi de necessary supports for all equi pment, appurtenances, and pipe as
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3.

required. |solate outdoor units fromthe building structure. |If
nmechani cal vibration isolators are not provided, provide vibration
absor bi ng foundati ons. Each foundation rmust include isolation units
consi sting of machine and floor or foundation fastenings, together wth
internediate isolation material. 1In lieu of concrete pad foundation
concrete pedestal block with isolators placed between the pedestal bl ock
and the floor may be provided. Concrete pedestal block nust be of nass
not less than three tinmes the equi pment wei ght. Concrete for foundations
nmust be as specified in Section 03 30 00 CAST-I| N PLACE CONCRETE.

Equi prent nust be properly leveled, aligned, and secured in place in
accordance with manufacturer's instructions. Air-source outdoor units
nmust be installed per manufacturer's recomendati ons and nust not blow air
in the direction of other outdoor unit intakes.

. 2.2 Saf ety Devi ces

Saf ety devices nust be installed so that proper operation of equipment is
not i npaired. Wel di ng and cutting safety requirenents nust be in
accordance with AWS 749. 1.

.2.3 Controls

Install Controls in accordance with Section 23 09 00 | NSTRUMENTATI ON AND
CONTROL FOR HVAC, as indicated by the Points Schedule and to provide the
followi ng functionality:

a. On/Of selection for each individual fan coil unit and group

b. Tenperature set point adjustment for each fan coil unit.

c. Fan speed adjustnent for each fan coil

d. Heat/cool/automatic changeover node sel ection for indoor and outdoor
units.

e. Priority settings for restriction of |ocal access for start/stop
heat/cool nobde and set point adjustment.

f. Tenperature limtation in both heating and cooling node.

g. Weekly occupancy schedule with start up and shut off tines,
tenperature settings and operation nbdes. Yearly occupancy schedul e
for holidays and peri ods of non-use.

h. Reset for non-bl ocking mal function codes and nmai nt enance war ni ngs.

Provi de a Local Display panel as indicated on the points schedule and to
provi de access to the above specified functionality. The Local Display
Panel nust additionally indicate current date and tine.

2.4 | sol ati on Val ves

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Isolation valve seals can be a possible
source of | eakage over tine. Provide isolation
valves only if required by the end user

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de |Isol ation Valves in accordance with Section 23 23 00 REFRI GERANT
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PIPING Provide with service ports on downstream side.
.2.5 El ectrical Equi prent / Mdtors

Install electrical equipnent, notors, notor efficiencies, and wiring in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM

.2.6 Branch Sel ector Unit

Locate Branch Selector Units inside of the facility with full access for
i nspecti on, mai ntenance and renoval. Locate no nore then 2 neters 6 feet
above finished floor. The unit must have a m ni mum cl earance of 30
centinmeters 12 inches fromall serviceable sides and be renovabl e without
nodi fication to the surroundings.

2.7 Condensat e Renpval

Provi de condensate renoval through gravity flow where possible. Were
gravity flow is not possible, provide a condensate punmp sufficient ensure
conpl ete renmoval of condensate.

.2.8 Access Panel s

Provi de access panels for all conceal ed equi pnent, valves, controls,
danpers, refrigerant fittings, and other fittings for inspection

nmai nt enance and renoval. Size panel |arge enough as to be able to renove
the part wi thout nodification or danage to the surroundi ngs.

.2.9 Alr Filters

Al'l ow access space for servicing filters. Install filters with suitable
sealing to prevent bypassing of air. Performand docunent that proper

i ndoor air quality during construction procedures have been followed in
accordance with Section 01 33 29 SUSTAI NABI LI TY REQUI REMENTS AND
REPORTI NG, par agraph Indoor Air Quality During Construction; this includes
provi di ng docunentati on showi ng that after construction ends, and prior to
occupancy, new filters were provided and install ed.

.2.10 Fl ashing and Pitch Pockets

Provi de flashing and pitch pockets for equi pnent supports and roof
penetrations and flashing where piping or ductwork passes through exterior
wall's in accordance with Section 07 60 00 FLASH NG AND SHEET METAL.

.2.11 Identification Tags and Pl at es

Provi de equi pnent, gages, thernoneters, valves, and controllers with tags
nunbers stanped or engraved into the material for their use. Provide

pl ates and tags of brass or suitable nonferrous rigid nmaterial, securely
nounted or attached. Provide minimumletter and nuneral size of 3.18 mv
1/8 inch high.

.2.12 Ref ri gerant Signs

Locate refrigerant signs with in readi ng di stance of outdoor unit.

.2.13 Field Applied Insulation

Apply field applied insulation as specified in Section 23 07 00 THERVAL
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| NSULATI ON FOR MECHANI CAL SYSTEMS, except as defined differently herein.
.2.14 Pi pi ng
.2.14.1 Pi pe Hangers and Supports

Desi gn and fabrication of pipe hangers, supports, and welding attachnents
nmust conformto MSS SP-58. Installation of hanger types and supports for
bare and covered pipes nust conformto M5SS SP-58 for the system
tenmperature range. Unless otherw se indicated, horizontal and vertica

pi pi ng attachnments nmust conformto MSS SP-58

.2.14.2 Ref ri gerant Pi ping

Cut pipe to neasurenments established at the site and work into place

wi t hout springing or forcing. Install piping with sufficient flexibility
to provide for expansion and contraction due to tenperature fluctuation
and as indicated in shop drawi ngs. Were pipe passes through buil ding
structure pipe joints nust not be conceal ed, but nust be |ocated where
they may be readily inspected. Install piping to be insulated with
sufficient clearance to permt application of insulation. Install piping
as indicated and detailed, to avoid interference with other piping,
conduit, or equipnent. Except where specifically indicated otherw se, run
pi pi ng plunb and straight and parallel to walls and ceilings. Provide

sl eeves of suitable size for |ines passing through building structure.
Braze refrigerant piping with silver solder conplying with AWS A5. 8/ A5. 8IV.
I nside of tubing and fittings must be free of flux. Clean parts to be
jointed with emery cloth and keep hot until sol der has penetrated ful
depth of fitting and extra flux has been expelled. Cool joints in air and
renove flane narks and traces of flux. During brazing operation, prevent
oxide filmfromformng on inside of tubing by slowy flow ng dry nitrogen
t hrough tubing to expel air. Make provisions to autonatically return oi
on hal ocarbon systems. |Installation of piping must conply with ASMVE B31. 5.
Al refrigerant |ines external to units nmust have field applied insulation
per Section 23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS unl ess

ot herwi se i ndi cat ed.

Al refrigerant |ines external to units nust be isolated fromsystem
vi brations including those generated by conpressors, fans, or punps, to
mnimze the risk of refrigerant |eaks.

.2.14.3 Condenser Water Piping

Install condenser water piping and accessories in accordance with Section
23 64 26 CHI LLED, CHI LLED- HOT, AND CONDENSER WATER Pl PI NG SYSTEMS

.2.14. 4 Sol enoi d Valve Install ation

Install liquid solenoid valves in horizontal lines with stemvertical and
with flowin direction indicated on valve. |[|f not incorporated as
integral part of the valve, provide a strainer upstream of the sol enoid
val ve. Provide service val ves upstream of the sol enoid val ve, upstream of
the strainer, and downstream of the sol enoid valve. Renove the interna
parts of the sol enoid val ve when brazing the val ve.

.2.15 Auxiliary Drain Pans, Drain Connections, And Drain Lines

Provide auxiliary drain pans under units |ocated above finished ceilings
or over mechanical or electrical equipnent. Pan nust extend beyond the
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limts of the units. Provide separate drain lines for the unit drain and
auxiliary drain pans. Trap drain pans fromthe bottomto ensure conplete
pan drai nage. Provide drain lines full size of drain opening. Traps and
pi pi ng to drai nage di sposal points rmust conformto Section 22 00 00
PLUMBI NG GENERAL PURPCSE

.3 REFRI GERANT PI PI NG TESTS

Performrefrigerant piping tests as specified in Section 23 23 00

REFRI GERANT PI PI NG and per manufacturer's recomendations in the presence
of the contracting officer. Use electronic type |eak detector with a
sensitivity of 3 grans/year 0.1 ounces/year and a calibrated reference

| eak rated at 5 grans/year 0.17 ounces/year. Subnit current electronic
refrigerant |eak detector calibration certificate prior to testing.
Before testing the refrigerant piping system performa test of the |eak
detector with the reference leak fitting in the presence of the
Contracting O ficer.

.4 REFRI GERANT CHARG NG

After refrigerant piping test and before system performance test, perform
evacuation and dehydration procedures in accordance w th manufacturers
recomendati ons and requirements and Section 23 23 00 REFRI GERANT PI PI NG
Evacuate systemto a mnimumof 100 m crons 0.004 inches Hg for one hour
or per nanufacturers requirenents. Use fresh oil in the vacuum punp.
Connect el ectroni c vacuum gauge to system piping for nmeasurenent. The
refrigerant must be to the weight specified in the shop draw ng

cal cul ations. The supplenental refrigerant must be weighed in with an

el ectronic scale. Supplenental refrigerant must be introduced to the
systemin a liquid state for refrigerant blends. Conduct refrigerant
charging in the presence of the Contracting Officer. Submt refrigerant
chargi ng report before system perfornmance test. Qutline refrigerant
chargi ng procedures in the report. Report nust indicated who perforned
and wi tnessed the task. Provide signatures fromall parties.

.5 SYSTEM PERFORVANCE TESTS

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

NOTE: Select at mnimumthe default value for the
foll ow ng bracketed itens

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Bef ore each VRF systemis accepted, conduct tests to denonstrate the
general operating characteristics of the VRF as directed by COR COTR
Submit [three] [ ] bound copies of the report as 216 by 279 mmr 8-1/2
by 11 inch booklets. The report nust document conpliance with the

speci fied performance criteria upon conpletion and testing of the system
The report nust indicate the nunber of days covered by the tests and any
concl usions as to the adequacy of the system |nclude nmanufacturer

conmi ssioning report for each VRF system

For equi prrent providi ng heating and cooling the system performance tests
nmust be performed during the heating and cooling seasons. For systens
capabl e of sinultaneous heating and cooling, performtesting of this node.

a. Subnit a schedule, at least [2] [ ] weeks prior to the start of
rel ated testing, for the system performance tests. The schedul es mnust
identify the proposed date, time, and location for each test. Tests
nmust cover a period of not less than [48] | ] hours for each
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system and nust denonstrate that the entire systemis functioning in
accordance with the draw ngs and specifications.

b. Make corrections and adjustnents, as necessary, tests nust be
re-conducted to denonstrate that the entire systemis functioning as
specified. Prior to acceptance, install and tighten service val ve
seal caps and bl anks over gauge points.

c. |If tests do not denobnstrate satisfactory system performance, correct
deficiencies and retest the system Conduct tests in the presence of
the Contracting Officer. Water and electricity required for the tests
will be furnished by the Governnent. Provide all material, equipnent,
i nstrunents, and personnel required for the test.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For the next item choose either Section

23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC
SYSTEMS or Section 01 91 00. 15 BU LDI NG
COWM SSI ONI NG

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

d. Coordinate field tests with [Section 01 91 00.15 BU LDI NG
COWM SSIONI NG [Section 23 05 93 TESTI NG, ADJUSTI NG AND BALANCI NG OF
HVAC SYSTEMS]. Submit [3] | ] copies of the report provided in
bound 216 by 279 mr 8-1/2 by 11 inch booklets. The report mnust
docunent conpliance with the specified performance criteria upon
conpletion and testing of the system The report must indicate the
nunber of days covered by the tests and any conclusions as to the
adequacy of the system Subnmit the report including the follow ng
i nfornati on (where values are taken at |east three different tines at
outside dry-bulb tenmperatures that are at |east 3 degrees C 5 degrees F
apart):

(1) Date and outside weather conditions.
(2) The load on the system based on the follow ng:
(a) The refrigerant used in the system
(b) Condensing tenperature and pressure.
(c) Suction tenperature and pressure.
(d) Anbient, condensing and cool ant tenperat ures.
(e) Running current, voltage and proper phase sequence for each
phase of all notors.
(3) The actual on-site setting of operating and safety controls.

(4) Electronic expansion valve superheat - value as determ ned by
field test.

(5) Subcool i ng.

(6) High and Iow refrigerant tenperature switch set-points
(7) Low oil pressure switch set-point.

(8) Defrost systemtiner and thernostat set-points.

(9) Moisture content.
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(10) Capacity control set-points.

(11) Field data and adjustnents which affect unit performance and
energy consunpti on.

(12) Field adjustments and settings which were not permanently nmarked
as an integral part of a device.

3.6 CLEANI NG

Equi prent nust be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renoved. Tenporary filters nust be provided for all fans that
are operated during construction, and new filters nust be installed after
all construction dirt has been renoved fromthe building. System nust be
mai ntained in this clean condition until final acceptance. Bearings mnust
be properly lubricated with oil or grease as reconmended by the

manuf acturer. Belts nust be tightened to proper tension. Control valves
and other m scel |l aneous equi prent requiring adjustment nmust be adjusted to
setting indicated or directed. Fans nust be adjusted to the speed

i ndi cated by the manufacturer to neet specified conditions.

3.7 CLOSEQUT ACTI VI TI ES

Provi de cl oseout activities in addition to and in accordance with Section
01 78 00 CLOSEQUT SUBM TTALS.

3.7.1 Extra Material s

Submit spare parts data for each different item of equipnent specified,
after approval of detail drawings and not later than [2] | ] nmonths
prior to the date of beneficial occupancy. Include in the data a conplete
list of parts and supplies, with current unit prices and source of supply,
a recomended spare parts list for 1 year of operation, and a list of the
parts reconmended by the manufacturer to be replaced on a routine basis.

3.7.2 Mai nt enance Servi ce Providers

Submit a certified list of qualified permanent service organi zations,

whi ch includes their addresses and qualifications, for support of the

equi prent. The service organi zati ons nust be reasonably convenient to the
equi prent installation and be able to render satisfactory service to the
equi pment on a regul ar and energency basis during the warranty period of
the contract.

3.7.3 VWarranty

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Navy tailoring option is in this subpart.
Sel ect Navy tailoring option for Navy and Marine
Cor ps projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Submit warranty certificate to the Contracting Officer. Provide warranty
managenent plan in accordance with 01 78 00 CLOSEQUT SUBM TTALS

3.7.4 VRF Operation And Mi ntenance Manua
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NOTE: Modify Section 23 09 00 | NSTRUMENTATI ON AND
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CONTROL FOR HVAC to include itens fromthis Section

by reference.
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Provide the following in addition to and accordance with Section 23 09 00
| NSTRUVENTATI ON AND CONTROL FOR HVAC

a. Condensed operating instructions listing step-by-step procedures
required for system startup, operation, abnormal shutdown, energency
shut down, and normal shut down.

b. Manufacturer's Engi neering Dat a.

c. Manufacturer's Instructions.

d. Shop Drawi ngs on 279 by 432 mm 11 by 17 inches sheets.
3.7.5 Posted I nstructions

Submit the field posted instructions, at least [2] [ ] weeks prior to
construction conpletion. |Including equipnent [ayout, wiring and control

di agrams, piping, valves and control sequences, and typed condensed
operation instructions on one sheet of paper. The condensed operation

i nstructions nust include preventative naintenance procedures, nethods of
checki ng the system for normal and safe operation, and procedures for
safely starting and stopping the system The posted instructions nust
cover all of the itens contained in the approved operation and mai nt enance
manual s as well as denonstrations of routine maintenance operations The
posted instructions nust be franed under glass or |aninated plastic and be
posted where indicated by the Contracting Oficer.

3.7.6 Trai ni ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Modify Section 23 09 00 | NSTRUVENTATI ON AND
CONTROL FOR HVAC to include itens fromthis section
by reference.
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Provide training, for all itenms provided under this section, in addition
to and accordance with Section 23 09 00 | NSTRUVENTATI ON AND CONTRCL FOR
HVAC. Also include refrigeration | eak detection and | eak detection
response training. The training period nmust consist of a total [8]

[ ] hours of normal working time for itenms covered in this section

-- End of Section --
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