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NOTE: This gui de specification covers the
requirenents for roomair conditioners, packaged
termnal units, heat punps, and air conditioners of
the single package or split systemtype.

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

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

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

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)
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PART 1 GENERAL

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

Use the Reference Wzard's Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
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Ref erence 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 ficati on when you choose to reconcile

references in the publish print process.
ER R IR I I R R R R R I I R R R R R I I I R R R R S I I R R R R I I I I R R R R I I R O I I I I R R R R R I I I

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

Al R- CONDI TI ONI NG HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)

AHRI 350 (2009) Sound Rating of Non-Ducted | ndoor
Ai r-Condi tioni ng Equi pnent

AHRI DCAACP (Online) Directory of Certified Applied
Ai r-Condi tioning Products

AHRI DCUP (Online) Directory of Certified Unitary
Product s

ANSI / AHRI 210/ 240 (2008) Performance Rating of Unitary
Air-Conditioning & Air-Source Heat Punp
Equi pnent

ANSI / AHRI 340/ 360 (2007) Performance Rating of Conmerci al

and I ndustrial Unitary Air-Conditioning
and Heat Punp Equi prent

ANSI / AHRI / CSA 310/ 380 (2004) Standard for Packaged Term nal
Air-Conditioners and Heat Punps

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

ANSI / ASHRAE 15 & 34 (2007; Std 15 Errata 2007, 2009, & Addenda
a-i; Std 34 Errata 2007, 2008, Addenda
a-v, x-ae) ANSI/ASHRAE Standard 15-Safety
Standard for Refrigeration Systenms and
ANSI / ASHRAE St andard 34- Desi ghation and
Safety Classification of Refrigerants

ASHRAE 52. 2 (2007; Addenda b 2008; Errata 2009) Method
of Testing General Ventilation
Ai r-C eani ng Devices for Renoval
Efficiency by Particle Size

ASHRAE 55 (2004; Addenda a, b 2008; Addenda d, e, f,
g 2009; Errata 2010) Thernal Environnent al
Condi tions for Hunman Cccupancy

ASHRAE 62. 1 (2007; Errata 2007; Errata 2008; Addenda
a, b, e, f, h 2008; Errata 2009; Errata
2010) Ventilation for Acceptabl e |Indoor

Air Quality
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ASHRAE 90.1 - IP (2007; Suppl enment 2008; Addenda r 2009)
Energy Standard for Buil di ngs Except
Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2007; Suppl enent 2008; Errata 2009;
Errata 2009; INT 1-3 2009) Energy Standard
for Buildings Except Low Ri se Residenti al
Bui I di ngs

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS A5. 8/ A5. 8M (2004) Specification for Filler Metals for
Brazi ng and Braze Wl di ng

ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 22 (2001; R 2005) Standard for Wought Copper
and Copper Alloy Sol der Joint Pressure
Fittings

ASME B31.5 (2006) Refrigeration Piping and Heat

Transfer Conponents
ASSOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM)

AHAM RAC- 1 (2005) Directory of Certified RoomAir
Condi tioners

ASTM | NTERNATI ONAL (ASTM

ASTM A 123/ A 123M (2009) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

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

ASTM B 117 (2009) Standing Practice for QOperating
Salt Spray (Fog) Apparatus

ASTM B 280 (2008) Standard Specification for Seam ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

ASTM B 88 (2009) Standard Specification for Seanl ess
Copper Water Tube

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

ASTM C 534/ C 534M (2008) Standard Specification for
Pref ornmed Fl exi ble Elastoneric Cell ul ar
Thermal Insulation in Sheet and Tubul ar
Form

ASTM D 1654 (2008) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
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Envi ronnent s

ASTM E 2129 (2005) Standard Practice for Data
Col l ection for Sustainability Assessnent
of Buil ding Products

ASTM E 84 (2010) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

ASTM F 1040 (1987; R 2007) Standard Specification for

Filter Units, Air Conditioning, Viscous -
| mpi ngerent and Dry Types, Repl aceable

ASTM F 872 (1984; R 1990) Filter Units, Air
Condi tioning: Viscous-I|npingenent Type,
Cl eanabl e

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

MBS SP- 58 (2009) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufact ure,
Sel ection, Application, and Installation
MBS SP- 69 (2003) Pi pe Hangers and Supports -
Sel ection and Application (ANSI Approved
Aneri can National Standard)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEMA | CS 1 (2000; R 2005; R 2008) Standard for
I ndustrial Control and Systems: General
Requi renment s
NEMVA | CS 2 (2000; Add/Errata 2000; Errata 2006; R
2005; Errata 2008) Standard for
Controllers, Contactors, and Overl oad
Rel ays Rated 600 V
NEMA | CS 6 (1993; R 2001; R 2006) Encl osures
NEVA MG 1 (2009) Mdtors and Generators
U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 5541 (2006; Rev F) Chemical Conversion Coatings
on Al um num and Al um num Al | oys

U. S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

Energy Star (1992; R 2006) Energy Star Energy
Ef ficiency Labeling System

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS A- A-50502 (Basic) Air Conditioners, (Unitary Heat
Pump), Air to Air (3,000 to 300,000 BTU)
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1.

FS OO A- 373 (Rev D) Air Conditioners, Single Package

Type

FS OO A-374 (Rev C) Air Conditioners with Renote

LEED

UL 109

UL 484

UL 873

UL 900

Condensing Units or Renote Air-Cool ed, and
Wat er - Cool ed Condenser Units, Unitary

U.S. GREEN BU LDI NG COUNCI L (USGBC)

(2002; R 2005) Leadership in Energy and
Envi ronmental Design(tm G een Building
Rati ng System for New Construction
(LEED- NC)

UNDERWRI TERS LABORATORI ES (UL)

(1997; R 2009) Tube Fittings for Flanmable
and Conbustible Fluids, Refrigeration
Service, and Marine Use

(2007; R 2009) Standard for Room Air
Condi tioners

(2007; R thru 2010) Standard for
Tenperature-|ndicating and - Regul ati ng
Equi pnent

(2004; R 1995 thru 2009) Standard for Air
Filter Units

.2 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section with the additions and nodifications specified herein.

3 SUBM TTALS

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: Submittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determining if a submittal for the item
shoul d be required.

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

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

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

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

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

Covernment approval is required for submittals with a "G designation
submittals not having a "G' designation are [for Contractor Quality Contro
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES
SD- 02 Shop Drawi ngs
Fi el d-assenbl ed refrigerant piping
Control systemw ring diagrans
SD- 03 Product Data
Room air conditioners
Packaged terminal units
Heat punps, air to air

Air conditioners

Subnit docunentation for Energy Star qualifications or neeting
FEMP requirenments. |ndicate Energy Efficiency Rating.

Filters; (LEED)

Submit docunentation indicating type of biobased naterial in
product and bi obased content. Indicate relative dollar val ue of
bi obased content products to total dollar value of products
included in project. Submt docunentation indicating relative
dol lar value of rapidly renewable nmaterials to total dollar val ue
of products included in project.]

Thernost at s
Refri gerant piping and accessories
Coatings for finned tube coils
For packaged terninal units, include indoor noise rating.

Local / Regi onal Materials

Submit docunentation indicating distance between manufacturing

SECTION 23 81 00.00 20 Page 9



1

1

facility and the project site. Indicate distance of raw materi al
origin fromthe project site. Indicate relative dollar val ue of
| ocal /regional nmaterials to total dollar value of products

i ncluded in project.]

Envi ronnment al Dat a]
SD-06 Test Reports

Salt-spray tests

Start-up and initial operational tests
SD- 08 Manufacturer's Instructions

Room air conditioners

Packaged terminal units

Heat punps, air to air

Air conditioners

Filters

Ther nost at s

Refri gerant piping and accessories
SD-10 Operation and Mai ntenance Data

Room air conditioners, Data Package 3

Packaged termnal units, Data Package 3

Heat punps, air to air, Data Package 3

Air conditioners, Data Package 3

Filters, Data Package 2

Thernostats, Data Package 2

Submt in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

SD-11 Cl oseout Submittals
Post ed operating instructions
4 QUALI TY ASSURANCE
4.1 Modi fication of References

Acconmplish work in accordance with the referenced publications, except as
modi fied by this section. Consider the advisory or recomended provisions

to be mandatory, as though the word "shall" had been substituted for the
words "shoul d" or "could" or "mmy," wherever they appear. Interpret
reference to "the Authority having jurisdiction,” "the Adm nistrative
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Authority," "the Oaner," or "the Design Engineer" to nean the Contracting
Oficer.

1.4.2 Detai|l Draw ng

For refrigerant piping, subnmt piping, including pipe sizes. Submt
control systemwi ring diagrans.

1.4.3 Saf ety

Desi gn, manufacture, and installation of unitary air conditioning equi pnment
shal | conformto ANSI/ASHRAE 15 & 34.

1.4.4 Posted Operating Instructions

Submit posted operating instructions for each packaged air conditioning
unit.

1.4.5 Si zi ng

Si ze equi pnment based on Design Manual CS fromthe Air Conditioning
Contractors of Anmerica; do not oversize.

1.5 REFRI GERANTS

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

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 unacceptabl e
substitutes are updated several tinmes each year. A
chronol ogi cal |ist of SNAP updates is avail able at
http://ww. epa. gov/ ozone/ snap/ refrigerants/|ists/index. htnl
or fromthe stratospheric ozone information hotline
at 1 (800) 296-1996. Reducing ozone depl etion and
gl obal warming potential by reducing or elimninating
CFC, HCFC, and Hal on use in air conditioning

equi prent contributes to the follow ng LEED credits:
EA Prerequisite 3; EA4

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

Refrigerants shall have an Ozone Depl etion Factor (ODF) of 0.05 or |ess.
The ODF shall be in accordance with the "Mntreal Protocol On Substances
That Depl ete The Ozone Layer," Septenber 1987, sponsored by the United
Nati ons Environnment Programme. CFCs[ and HCFCs][ and Hal ons] shall not be
permtted. Refrigerant shall be an approved alternative refrigerant per
EPA's Significant New Alternative Policy (SNAP) listing. [Use HCFC 22
refrigerant.]

1.6 ENVI RONMVENTAL REQUI REMENTS
For proper |ndoor Environmental Quality, maintain positive pressure within
the building. Ventilation shall neet or exceed ASHRAE 62.1 and al

publ i shed addenda. Meet or exceed filter media efficiency as tested in
accordance with ASHRAE 52.2. Thermal confort shall meet or exceed ASHRAE 55.
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1.7 SUSTAI NABLE DESI GN REQUI REMENTS

1.7.1 Local / Regi onal Materials

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

NOTE: Using local materials can help mninze
transportation inpacts, including fossil fuel

consunption, air pollution, and | abor
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [800][__ ] kiloneter [500][__ ] mleradius from
the project site, if available froma mnimumof three sources.

1.7.2 Envi ronnent al Dat a

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

NOTE: ASTM E 2129 provides for detailed
docunent ati on of the sustainability aspects of
products used in the project. This |level of detai
may be useful to the Contractor, Governnent,
bui |l di ng occupants, or the public in assessing the
sustai nability of these products.

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

[Submit Table 1 of ASTM E 2129 for the followi ng products: [__ 1.1

PART 2 PRODUCTS

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

NOTE: Equi prent having a hi gher efficiency than
requi red by ASHRAE 90.1 or FS A-A-50502 shall be
specified if shown to be life-cycle cost effective.
M ni mrum ef fi ci enci es shall be according to Energy
Star (

htt p: // ww. ener gyst ar. gov/i ndex. cf n?f useacti on=find_a product.
) and FEMP
(https://wwil. eere. energy. gov/informationcenter/)
recommendati ons. The Energy Policy Act of 2005
requires new buildings to use 30 percent |ess energy
than the ASHRAE 90.1 level. Efficient cooling

equi prent and conponents contribute to the follow ng
LEED credits: EA Prerequisite 2; EA1.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

2.1 ROOM Al R CONDI TI ONERS

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

NOTE: FEMP recommends a SEER of 12.0 for air

condi tioners smaller than 65 MBtu/hr, an EER of 11.0
and | PLV of 11.4 for 65 to 135 MBtu/ hr air

condi tioners, and an EER of 10.8 and |IPLV of 11.2
for 135 to 240 MBtu/hr air conditioners. Air
conditioners with a SEER of 14.0 are readily

avai |l abl e.
EIR IR R b R S I I I I b I I I I R R I S I I R I I I I I I R I S I I I I I I I b I S I b b I b I b I b I R I b I b I b I I I I b b b I

AHAM RAC-1 and UL 484. M nimum [seasonal ]energy efficiency ratio ([S]EER
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shall be [in accordance with ASHRAE 90.1 - SI ASHRAE 90.1 -

I[P, at amninum] [ [__ | ] [STEER'] [Mnimumintegrated part |oad val ue
(IPLV) shall be [in accordance with ASHRAE 90.1 - SI ASHRAE 90.1 -
IP, at a mnimum] [[___ ] IPLV.]] Provide units renovable frominside

the building for servicing wthout renoving the outside cabinet. Construct
outside cabinets, including nmetal grilles to protect condenser coils, of
zinc-coated steel or aluminum Steel and zinc-coated surfaces shal

receive at |east one coat of primer and manufacturer's standard
factory-applied finish I nsul at e cabi nets to prevent condensation and run
of f of mpisture. Provide nounting hardware nmade of corrosion-resistant
material or protected by a corrosion-resistant finish. Provide air filters
of the [throwaway] [or] [permanent washabl e] type renovabl e wi thout the
use of tools and arranged to filter both roomand ventilating air. Renpve
condensate by neans of a drain or by evaporation and diffusion. Provide
with metal or plastic mounting flanges on each side, top, and bottom of
unit. For thru-the-wall installations provide alum numor shop painted
zinc-coated steel flanged tel escopic wall sleeves. Design wall sleeves to
restrict driving rain. For wi ndow nounted units provide shop-painted neta
nmounting brackets, braces, and sill plates. Mount conpressors on vibration
isolators. M nimum cooling capacity shall be not |ess than that

indicated. Provide units listed in the AHAM RAC-1. [Provide light tight
units serving dark roomns.]

1.1 Units for Operation on 115 Volts

Provide 3-wire cords of manufacturer's standard length. |If not existing,
provide a receptacle within reach of the standard length cord. Cords shal
have a 15- or 20-anp, 3-pole, 125-volt ground type plug to match receptacle.

1.2 Units for Operation on 208 or 230 Volts

Provide 3-wire cords of manufacturer's standard length. |If not existing,
provide a receptacle within reach of the standard length cord. Cords shal
have a 15-, 20-, or 30-anp, 3-pole, 250-volt ground type plug to match
receptacl e.

.1.3 Controls

Mount controls in cabinet. Manual controls shall permt operation of
either the fan or the fan and refrigerating equipnent. Fan control shal
provide two fan speed settings. Automatic controls shall include a
thernostat for controlling air tenperature. Thernostat shall have an

adj ustabl e range, including 22 to 27 degrees C 72 to 80 degrees Fand shal
automatically turn the refrigeration systemon or off to maintain the
presel ected tenperature within plus or mnus 20 degrees C 4 degrees F

2.2 PACKAGED TERM NAL UNI TS

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

NOTE: Equi prent having a hi gher efficiency than
requi red by ASHRAE 90.1 or FS A-A-50502 shall be
specified if showmn to be life-cycle cost effective.
The Energy Policy Act of 2005 requires new buil dings
to use 30 percent |less energy than the ASHRAE 90.1

| evel
EIR IR R b R S I I I I IR I I I I I R R S R I R I R I I I I R I S I I A I I I R b I S I b b E b I I I b I R I b I b I I S I I b I b b b I
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NOTE: Include "suitability for ductwork"

SECTION 23 81 00.00 20 Page 13



requi renent when part of conditioned air is to be
ducted to an adjacent room Require factory
fabricated duct package.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

2.2.1 Heat Punps

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: FEMP reconmends 12.0 SEER and 7.7 HSPF for
smal|l (less than 65 MBtu/ hr) air-cool ed heat punps;
10.1 EER, 10.4 IPLV, and 3.2 COP for nedium (65-135
MBt u/ hr) air-cooled heat punps; and 9.3 EER, 9.5

| PLV, and 3.1 COP for large (136-240 MBtu/ hr)
air-cool ed heat punps.

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

ANSI / AHRI / CSA 310/ 380, UL 484, air-cooled, thru-wall type, AR certified,
and UL listed. [Mnimmenergy efficiency shall be in accordance with
ASHRAE 90.1 - SI ASHRAE 90.1 - |IP, at a mnimum] [Heat punps shall have a

m ni mum energy efficiency ratio (EER) of [__ ], a mnimm Coefficient of
Performance (COP) of [__ | ], and a minimumintegrated part |oad val ue
(IPLV) of [ ].] Provide units listed in AHRI DCAACP. [Provide

suppl enental electric resistance heaters integral with unit.] [Provide
units suitable for use with mninmal ductwork having a total external static
resistance up to 25 Pa 0.1 inch of water.]

2.2.2 Air Conditioners

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

NOTE: FEMP recommends a SEER of 12.0 for air
conditioners smaller than 65 MBtu/hr, an EER of 11.0
and | PLV of 11.4 for 65 to 135 MBtu/hr air

condi tioners, and an EER of 10.8 and | PLV of 11.2
for 135 to 240 MBtu/hr air conditioners. Air
conditioners with a SEER of 14.0 are readily
avai |l abl e.

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

ANSI / AHRI / CSA 310/ 380, UL 484, air-cooled, thru-wall type, AR certified,
and UL listed. Provide units with [heating only] [cooling only]

[ combi nation heating and cooling] section with indicated capacity. M nimm
[ seasonal ]energy efficiency ratio ([ SJEER) shall be [in accordance with

ASHRAE 90.1 - SI ASHRAE 90.1 - IP, at a minimum] [[__ ] [S]EER ]
[Mninmumintegrated part |oad value (1 PLV) shall be [in accordance with
ASHRAE 90.1 - SI ASHRAE 90.1 - IP, at a mnimm] [[___ ] IPLV.]] Provide

units listed in AHRI DCAACP. [Provide units suitable for use with m ninal

ductwork having a total external static resistance up to 25 Pa 0.1 inch of
wat er . |

2.2.3 I ndoor Noi se Rating

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Devel op and specify the sound | eve

requi renents for specific equi pnent applications.
Ensure at |east three manufacturers can neet the
noi se rating specified.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Rate in accordance with AHRI 350. |Indoor rating shall not exceed |
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bels while entire unit is operating at any fan or conpressor speed.
2.2.4 Room Cabi net s

Fabricate of 18-gage minimum steel (MSS). Provide renovable front pane

and access panels for equi pnent nmachinery, coils, controls, and filters. In
lieu of steel, front panel may be constructed of high inpact styrene
structural foam conforming to requirenents of UL 484. Structural foam
shal | pass tests specified in UL 484 for classification of 94 HB. Line
interior of steel cabinets with insulation having a fire hazard rating not
exceeding 25 for flame spread, and 50 for snoke devel oped, as determ ned by
ASTM E 84. Caul k around floor mounted units at the floor. Locate

wal | -mounted units 65 mr 2 1/2 inches m ni num above the floor.

2.2.5 Gilles

Provi de manufacturer's [standard] [architectural] anodized al um num out door
grilles and caul k and seal on all sides when required by manufacturer's
instructions. Provide both horizontal and vertical adjustable deflection
inside air supply grilles. Provide for air return under the front panel or
areturn air grille in the lower part of the front panel.

2.2.6 VWal | Sl eeves and Mounts

Provi de manufacturer's standard wall sleeves and mounts. Wall sleeves
shal | have seals designed to restrict driving rain and wind. [Provide unit
subbase of the sane construction and finish as the sleeve to provide for
conceal ed el ectrical connection, cord storage, and equi pped with unit

| eveling legs.] [Provide subbase with 24-volt renote control circuitry and
wal | nmounted thernostat.]

2.2.7 Heating Section for Air Conditioners

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Choose the applicable text fromthe foll ow ng

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

[a. Electric Coils: Electric resistance heating elenments with high
tenperature-lint safety device, factory-mounted, and wired to
chassi s. ]

[b. Hot Water Coils: Serpentine type constructed of seanl ess copper
tubes with alunmi num fins mechanically or hydraulically bonded to
tubes. Provide factory-furnished tee and manual air vent on
return connection. Factory test coils at tw ce maxi num operati ng
pressure.]

[c. Steam Coils: Serpentine type constructed of red brass or
seam ess copper tubes with alum num fins mechanically or
hydraulically bonded to tubes. Factory test coils at tw ce the
maxi mum oper ati ng pressure.]

d. Heating unit shall have internal thermal insulation having a fire
hazard rating not to exceed 25 for flane spread and 50 for snoke
devel oped as determi ned by ASTM E 84.

2.2.8 Refri geration Sections

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Several manufacturers' units have a | ow
operating tenperature of 2 degrees C 35 degrees F as
standard. For areas where the tenperature will be
bel ow 2 degrees C 35 degrees F and year round
operation of the unit is essential, special
accessories will have to be specified for operation
bel ow 2 degrees C 35 degrees F.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Conpl etely self-contained, slide-in assenbly or renovabl e chassis with

wel ded, hernetically sealed, air-cooled refrigeration system outdoor fan,
i ndoor fan, control box, and ventilation danper. Provide refrigeration
sections capable of installation or renmoval w thout the use of tools.
Refrigeration sections shall include refrigeration circuit tubing, wring,
and safety controls, and shall operate down to 2 degrees C 35 degrees F

out door tenperature and 21 degrees C 70 degrees F indoor tenperature,

wi t hout conpressor short cycling while delivering not |ess than 100 percent
of rated cooling capacity. Units shall have drains to the building
exterior to elimnate excess driving rain. Condensate shall not drain onto
buil ding exterior or interior.

a. Conpressors: Hernetic type with vibration isolation devices.

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

NOTE: Research project |ocation conditions to
determ ne the environnmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. |f needed, rewite the
speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these materials in dealing with the |Iocal conditions.

1. Copper tube and al umi numfins, coated;

2. Copper tube and copper fins, coated;

3. Alum num tube and al umi num fins, coated;

4. Al um num tube and al um num fins, uncoated;
5. Copper tube and copper fins, uncoated; and

6. Copper tube and al um num fins, uncoated.
EE IR I Sk S S O Sk S I O R R Rk I S kS I I R R R Ik S S I O S R Sk I S O

b. Coils: Constructed of seanl ess copper or aluni numtubing wth
copper or alumnumfins bonded to tubes. [Coat outdoor air coils
with factory applied corrosion resistant treatnment. Coils to be
coated shall be part of manufacturer's standard product for
capacities and ratings indicated and specified. Provide plate
type fins.]

c. Qutdoor Fans: Direct connected centrifugal type with al um num or
pl astic wheel and forward curved bl ades or direct connected
al um num propel l er type. Design fans so that condensate wl|
evaporate wi thout drip, splash, or spray on building exterior

d. Indoor Fans: Direct connected centrifugal type wth alunm num
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gal vani zed steel, or plastic wheel and forward curved bl ades.
Provi de mi ni mum two-speed notor with built-in overload protection.

2.2.9 Ventil ati on Danper Assenbly

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

NOTE: Delete requirenent for ventilation danper
when outside air is supplied to the space by a
central system

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Qperated by autonmatic actuator. Danpers shall close on unit shutdown or
| oss of power and shall open on heating or cooling start-up.

2.2.10 Alr Filters

Rermovabl e wi t hout use of tools, and shall filter both recircul ated and
ventilating air.

2.2.11 Controls

Provide controls including, an adjustable thernostat, and switches, to
regul ate roomair tenperature through control of refrigerant conpressors or
heating elements. Controls shall at |east have positions for off, high or
| ow fan speed for [heating] [and] [cooling], and fan only operation.

[ Provide rempote nmounted ni ght set-back thernostat.]

2.3 HEAT PUMPS, AIR TO AIR

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

NOTE: Equi pnent having a hi gher efficiency than
requi red by ASHRAE 90.1 or FS A-A-50502 shall be
specified if shown to be life-cycle cost effective.
The Energy Policy Act of 2005 requires new buil dings
to use 30 percent |less energy than the ASHRAE 90.1

| evel

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

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Refer to Mlitary Handbook 1190, "Facility

Pl anni ng and Design CGuide," for restrictions on heat
punp usage. Select the appropriate Type and C ass
fromthe latest edition of FS A-A-50502.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

FS A- A-50502, except as nodified in this article; Type [ ], dass
[ ]. List units with capacities snaller than 39,555 watt 135, 000 Btu/hr
inthe [AHRI DCUP]; in lieu of listing in the ARl Directory, a letter of
certification fromA ARl that the units have been certified and will be
listed in the next Directory will be acceptable. Provide factory assenbl ed
units conmplete with accessories, wring, piping, and controls. Provide
units with [outlet grilles.] [supplenmental electric heaters.]
[hum difiers.] [air filters as specified in the paragraph entitled
"Filters."]

2.3.1 Ener gy Perfornmance

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: FEMP recomends 12.0 SEER and 7.7 HSPF for
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2.

2.

smal |l (less than 65 MBtu/ hr) air-cool ed heat punps;
10.1 EER, 10.4 IPLV, and 3.2 COP for nedium (65-135
MBt u/ hr) air-cooled heat punps; and 9.3 EER, 9.5

I PLV, and 3.1 COP for large (136-240 MBtu/ hr)
air-cool ed heat punps. Heat punps with a SEER of
14.0 are readily avail abl e.

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

[ Energy performance shall be in accordance with FS A-A-50502. ][ M ni mum
energy efficiency shall be in accordance with ASHRAE 90.1 - S
ASHRAE 90.1 - | P.][Heat punps shall have [a mininum]|[seasonal] energy

efficiency ratio ([SJEER) of [__ 1,1 [a mninm Heating Seasona
Performance Factor (HSPF) of [__ 1,1 [a mininumIntegrated Part Load
Value (IPLV) of [ ],] and [a minimum COP of [__ 1.11

3.2 Air Coils

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

NOTE: Research project |ocation conditions to
determ ne the environnmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. |f needed, rewite the
speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these materials in dealing with the |Iocal conditions.

1. Copper tube and al umi numfins, coated;

2. Copper tube and copper fins, coated;

3. Alum num tube and al umi num fins, coated;

4. Al um num tube and al um num fins, uncoated;
5. Copper tube and copper fins, uncoated; and

6. Copper tube and al um num fins, uncoated.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Ext ended-surface fin and tube type with seam ess copper or al um num tubes
with copper or alumnumfins securely bonded to the tubes. On coils with
al | -al um num construction, provide tubes of alum numalloy 1100, 1200, or
3102; provide fins of alum numalloy 7072; and provide tube sheets of

al umi num al l oy 7072 or 5052. [Provide a coating on [outdoor air] [and]
[indoor air] coils as specified in the paragraph entitled "Coatings for

Fi nned Tube Coils." Coils to be coated shall be part of nmanufacturer's
standard product for capacities and ratings indicated and specified.
Provide plate type fins.]

3.3 Suppl emrental El ectric Heaters

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

NOTE: Determine if supplenental electric heaters
are required.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

Provide electrical resistance heaters [integral with the unit] [for renote
installation in ductwork]. Heaters shall have a total capacity as
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indicated. Provide internal fusing for heaters.
.3.4 Conpr essors

For conpressors above 70 kW 20 tons, conpressor speed shall not exceed 3450
rpm For equi pnent over 35 kW 10 tons, provide autonatic capacity
reducti on of at |east 50 percent of rated capacity. Capacity reduction may
be acconplished by cylinder unloading, use of nultiple, but not nore than
four conpressors, or a comnbination of the two methods. Units with cylinder
unl oadi ng shall start with capacity reduction devices in the unl oaded
position. Units with nmultiple conpressors shall have a nmeans to sequence
starting of conpressors. Provide conpressors with devices to prevent short
cycling when shutdown by safety controls. Provide reciprocating
compressors with crankcase heaters, and vibration isolators.

.3.5 Mount i ng Provi si ons

Provide units that pernit nounting as indicated. [Provide suitable lifting
attachrment plates to enable equipnent to be lifted to normal position.]

.3.6 Tenperature Controls

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

NOTE: This is an exanple tenperature controls
paragraph for a sinple air-source heat punp system
Modify it, or add to it, to suit the requirenents of
the actual system as designed. For conplex, systens
wite a tenperature controls paragraph as required.

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

Provide controls as specified in FS A-A-50502 and as nodified herein

Provi de i ndoor thernmpstats of the adjustable type that conformto
applicable requirements of UL 873. Provide manual neans for temperature
set-back. Provide thernostats capable of controlling supplenmental heat as
specified in FS A- A-50502. Provide a nmanual selector switch or other neans
to pernmit the supplenentary heater to be energi zed when the heat punp
conpressor and associ ated equi prent are inoperative. Control supplenentary
heater with the roomthernostat while bypassing the outdoor thernostat.
Locate switch adjacent to or as an integral part of the roomthernostat.

An indicator light on the roomthernpostat or manual heat sw tch shal

i ndi cate when suppl enentary heaters are operating.

.3.7 Accessori es

In addition to accessories specified in FS A-A-50502, provide the follow ng
accessories for heat punp units.

a. Protective grille around outside unit coils
[b. Start capacitor kit]

.4 AR CONDI TI ONERS

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

NOTE: Select the appropriate Type, Style, and d ass
fromthe latest edition of FS OO A-373 or FS
QO A- 374.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Equi prent having a hi gher efficiency than
requi red by ASHRAE 90.1 or FS A-A-50502 shall be
specified if shown to be life-cycle cost effective.
The Energy Policy Act of 2005 requires new buil dings
to use 30 percent |less energy than the ASHRAE 90.1

| evel
EIR IR R R R S I I I I IR I I I I I R R S I I IR I R I I IR I R R S I R I I I I R I S I b b I I b I b I b I b I b b b b b 3 I b I b b b I

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: For units 39,555 watt 135,000 Btu/hrand
| arger, include bracketed sentence concerning |iquid

subcool i ng.
EE SRR I Ik S b O S S S I O R R R Rk S I S kS I I R SR Ik I S I O R Sk I I O S

2.4.1 Si ngl e Package Type

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

NOTE: FEMP recommends a SEER of 12.0 for air

condi tioners smaller than 65 MBtu/ hr, an EER of 11.0
and | PLV of 11.4 for 65 to 135 MBtu/hr air

condi tioners, and an EER of 10.8 and |IPLV of 11.2
for 135 to 240 MBtu/hr air conditioners. Air
conditioners with a SEER of 14.0 are readily

avai | abl e.
EIE IR R b R SR I I I I R S I I I I R R S I I R R R IR I I I R I S I I I I I I R R I S I b b I b I b I b I b I b b b b b I I I b I b b b I

FS OO A- 373, except as nodified herein; Type [ ], Style [~ ], dass
[ ]. Additional requirenments for various system conponents are
specified in this article; however, the basic requirenents for the system
and system conponents are contained in FS OO A-373. Provide factory
packaged [cooling] [conbination heating and cooling] units. Provide units
suitable for [indoor] [outdoor] [roof top] installation. [Provide units
with suitable Iifting attachnments, [renpte control panel] [roof curb and
flashing], [and] [transition plenuns].] [Mninmmenergy efficiency shal
be in accordance with ASHRAE 90.1 - SI ASHRAE 90.1 - [P, at a mninmm]
[Units shall have a mininum|[SEER of [__ 11 [EER of [__ 11 [IPLV of
[ ]] when tested in accordance with ANSI/AHRI 210/ 240 or

ANSI / AHRI 340/ 360 as applicable.] List units with capacities snmaller than
39,555 watt 135,000 Btu/hr in the AHRI DCUP; in lieu of listing in the AR
Directory, a letter of certification fromAR that the units have been
certified and will be listed in the next Directory will be acceptable.
Provi de capacity, electrical characteristics, and operating conditions as
indi cated. |[Condensers shall provide not |less than mnus 12 degrees C 10
degrees F liquid subcooling at standard ratings.]

2.4.2 Split-System Type

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

NOTE: FEMP recommends a SEER of 12.0 for air

condi tioners smaller than 65 MBtu/hr, an EER of 11.0
and | PLV of 11.4 for 65 to 135 MBtu/ hr air

condi tioners, and an EER of 10.8 and |IPLV of 11.2
for 135 to 240 MBtu/ hr air conditioners.

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

FS OO A- 374, except as nodified herein; Type [__ ], Style [~ ], dass
[ ]. Additional requirements for various system conponents are
specified in this paragraph; however, basic requirenments for the system and
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system conponents are contained in FS OO A-374. Provide separate
assenbl i es designed to be used together. Base ratings on the use of

mat ched assenblies. Provide performance diagrans for units with capacities
not certified by ARl to verify that conponents of the air conditioning
system furnished will satisfy the capacity requirenment specified or
indicated. [Mninmumenergy efficiency shall be in accordance with

ASHRAE 90.1 - SI ASHRAE 90.1 - |IP, at a minimum] [Units shall have a

m nimum [ SEER] [EER] of [__ ] when tested in accordance with

ANSI / AHRI 210/ 240 or ANSI/AHRI 340/ 360 as applicable.] List units with
capacities smaller than 135,000 Btu/hr in the AHRI DCUP; in lieu of listing
inthe ARl Directory, a letter of certification fromARlI that units have
been certified and will be listed in the next Directory will be

acceptable. Provide capacity, electrical characteristics and operating
conditions as indicated. [Condensers shall provide not |ess than 10
degrees F liquid subcooling at standard ratings.]

2.4.3 Singl e Zone Units

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

NOTE: In high humdity areas, use drawthru type in
order to utilize the fan energy for reheat.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide single zone type units arranged to [draw] [or] [blow] through coi
sections. [Air may be blown or drawn through heating section.]

2.4.4 Mul ti zone Units

Provide nultizone type units arranged to [ bl ow through the cooling and
heating sections] [draw through the cooling and heating sections] [blow
t hrough the individual cooling and heating coils of each zone].

2.4.5 Heat er s

Provide as [an integral part of the evaporator-blower unit] [a separate
unit for installation in the duct work]. Provide [steamcoils] [hot water
coils] [gas heaters] [oil heaters] [electric open coils] [electric strip
tubul ar heaters] [electric fin tubular heaters].

2.4.6 Conpr essors

For conpressors over 70 kW 20 tons, conpressor speed shall not exceed 3450
rpm For systens over 35 kW 10 tons provide autonmatic capacity reduction
of at |east 50 percent of rated capacity. Capacity reduction may be
acconpl i shed by cylinder unloading, use of nmulti- or variable speed
conpressors, use of multiple, but not nore than four conpressors, or a
conbi nation of the two nethods. Units with cylinder unloading shall start
with capacity reduction devices in the unloaded position. Units with

mul tiple conpressors shall have nmeans to sequence starting of conpressors.
Provi de conpressors with devices to prevent short cycling when shut down by
safety controls. Device shall delay operation of conpressor notor for at

| east 3 mnutes but not nore than 6 mnutes. Provide a punpdown cycle for
units 70 kW 20 tons and over. Provide reciprocating conpressors wth
crankcase heaters in accordance with the nmanufacturer's recomendati ons.

I f conpressors are paralleled, provide not |ess than two i ndependent
circuits.
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2.

4.7 Coi l's

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Research project location conditions to
determine the environmental effects on finned tube
coils. The research should include a survey of
existing sinmlar equipnent. |If needed, rewite the
speci ficati ons based on the concl usions of the
research. Consideration should be given to the

foll owi ng conbi nati ons based on past experience of
these naterials in dealing with the |Iocal conditions.

1. Copper tube and alum numfins, coated;

2. Copper tube and copper fins, coated;

3. Alum num tube and al um num fins, coated;

4. Al um num tube and al umi num fins, uncoated;
5. Copper tube and copper fins, uncoated; and

6. Copper tube and al um num fins, uncoated.

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

On coils with all-alum num construction, provide tubes of alum num all oy
1100, 1200, or 3102; provide fins of alumnumalloy 7072; and provide tube
sheets of alumnumalloy 7072 or 5052. Provide a separate air cool ed
condenser circuit for each conpressor or parallel conpressor installation.
[Provide a coating on [condenser] [and] [evaporator] coils and fins as
specified in the paragraph entitled "Coatings for Finned Tube Coils." Coils
to be coated shall be part of manufacturer's standard product for
capacities and ratings indicated and specified. Provide plate type fins.]

.4.8 Condenser Controls

IR IR I Sk b b S R R Ik kI S R S I b S S R R kI kR S R I I I S R I I O
NOTE: Insert mininumtenperature at which the
nmechani cal cooling equiprment will be required to
operate.

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

Provide start-up and head pressure controls to allow for system operation
at anbient temperatures down to | ] degrees C degrees F

.4.9 Fans

Provi de belt-driven evaporator fans with adjustable pitch pulleys; except
for units less than 17 1/2 kW 5 ton capacity, direct drive with at |east
two speed taps may be used. Select pulleys at approximately m dpoint of
the adj ustabl e range.

.4.10 Filters

Provide filters of the type specified in this section.

.4.11 Fil ter Boxes

Provide when filters are not included integral with air conditioning units.

SECTION 23 81 00.00 20 Page 22



Construct of not |less than No. 20 US gage steel with track, hinged access
doors with | atches, and gaskets between frane and filters. Arrange filters
to filter outside and return air. Provide renovable filter assenblies,

repl aceabl e wi thout the use of tools.

2.4.12 M xi ng Boxes

Provi de of the physical size to match the basic unit and include equa

sized fl anged openings, sized to individually handle full air flow Arrange
openi ngs as indicated. Provide openings wth danpers of parallel or
opposed bl ade type. Provide opposed bl ade type for nodul ati ng danpers and
paral l el type for two-position danpers. Connect danper shafts together by
one continuous |inkage bar. Arrange dampers for [automatic] [or] [manual]
operation so that when one starts to close fromits opened position, the
other starts to open fromits closed position.

2.4.13 Ther nost at s
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NOTE: Typical specifications for a sinple system
wi th both single-stage cooling and singl e-stage
heating. Mdify as required to suit the project.
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Provi de adjustable type that conforns to applicable requirements of UL 873.
Provi de conbi nati on heating-cooling type with contacts hermetically seal ed
agai nst moi sture, corrosion, lint, dust, and foreign material. Design to
operate on not nore than 0.83 degrees C 1.5 degrees Fdifferential and of
suitable range calibrated in degrees C degrees F. Provide adjustabl e heat
anticipation and fixed cooling anticipation. Provide two independent
tenperature sensing elenments electrically connected to control the
compressor and heating equi pment, respectively. Acconplish manua

swi tching for system changeover from heating to cooling or cooling to
heating and fan operation through the use of a thernostat subbase. Provide
system sel ector switches to provide "COOL" and "OFF" and "HEAT" and fan

sel ector switches to provide "AUTOVATIC' and "ON." Provide rel ays,
contactors, and transformers |ocated in a panel or panels for repl acenent
and servi ce.

2.4.13.1 Cool i ng

a. Wen thernostat is in "COOL" position with fan selector switch in
"AUTO' position, conpressor, evaporator fan, and condenser fan
shal | cycl e together.

b. When thernostat is in "COOL" position with fan selector switch in
"ON' position, conpressor, and condenser fan shall cycle together
and evaporator fan shall run continuously.

2.4.13.2 Heat i ng

a. Wen thernostat is in "HEAT" position with fan selector switch in
"AUTO' position, heater and supply air fan shall cycle together
Provide a separate thernostat to keep the fan running until the
heat er cool s.

b. When thernpstat is in "HEAT" position with fan selector switch in

"ON' position, heater shall cycle and supply air fan shall run
conti nuously.
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2.4.13.3 Supply Air Fan

a. Wen fan selector switch is in "AUTO' position with thernostat in
"OFF" position, fan shall not run

b. Wen fan selector switch is in "ON' position, fan shall run
conti nuously.

2.5 FI LTERS
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NOTE: MERV 13 filters are typically at |east 152 nm
6 inches deep with 0.8 inch wg pressure drop or

hi gher, making themonly feasible in applied,
belt-driven central station air handling units.

Term nal equi pnent or snaller packaged rooftop

equi pnent cannot achieve this level of filtration or
generate the static pressure needed to deliver
proper airflow when using this high efficiency
filtration. Typically MERV 6 or 8 is the highest
efficiency filter that can be applied for that

equi pnent .
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NOTE: Use of biobased materials that are rapidly
renewabl e contributes to the follow ng LEED credit:
MR6. Coordinate with Section 01 33 29 LEED(tn)
DOCUMENTATI ON

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

Provide filters to filter outside air and return air and | ocate [as
indicated] [inside air conditioners] [inside filter box] [inside
conbination air filter mxing box]. Provide [replaceable (throw away)]

[ high efficiency] [cleanable (reusable)] type. Filters shall conformto
UL 900, [Class 1] [or] [Cass 2]. Polyurethane filters shall not be used
on units with nultifrane filters.[ Filters shall contain a mni num of
[85][95]__ ] percent biobased material |ike cotton.]

2.5.1 Repl aceabl e Type Filters

ASTM F 1040 throw away franes and nedia, standard dust hol ding capacity,
1.79 m's 350 fpn maxi num face velocity, and [25 mr one inch] [50 nm 2 inches
] thick. Filters shall have a m nimum efficiency reporting value (MERV) of
[61[81[____ ] when tested in accordance with ASHRAE 52. 2.

2.5.2 Hi gh Efficiency Filters
Filters shall have a MERV of 17 when tested in accordance with ASHRAE 52. 2.
Filter assembly shall include; holding frame and fastener assenbly, filter
cartridge, nmounting franme, and retainer assenbly. Reinforce filter nedia
with glass fiber mat. Pressure drop across clean filter shall not exceed
[ ] Pa inches of watergage. Precede high efficiency filters with a UL
Class 2 replaceable type filter.

2.5.3 Cl eanabl e Type Filters

ASTM F 872, Type Il, UL Cass 2. Provide sufficient oil to coat filters
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six tinmes based on one pint of oil per each 0.93 square neter 10 square feet

of filter area. Provide washing and charging tanks for cleaning and
coating filters. Filters shall have a MERV of [6][8]] ] when tested in
accordance wi th ASHRAE 52. 2.

2.5.4 Manonet er s
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NOTE: Prohibit the use of mercury as the operating
fluid when air handling units are to be in areas
designated as "nmercury-free."
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Provide inclined-type manoneters for filter stations of 944 L/s 2,000 cfm
capacity or larger including filters furnished as integral parts of
air-handling units and filters installed separately. Provide sufficient
length to read at | east 250 Pa one inch of water colum with 10 mmj or
graduati ons, and equi pped with spirit level. Equip manoneters with
overpressure safety traps to prevent loss of fluid, and two three-way vent
val ves for checking zero setting. [Mercury shall not be used as the
operating fluid.]

2.6 COATI NGS FOR FI NNED TUBE CA LS
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NOTE: Include this article when coating of finned
tube coils is required by the equi pnent
speci fications paragraph
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NOTE: Research project |ocation conditions to
determ ne the environnmental effects on finned tube
coils. The research should include a survey of
existing simlar equipnent. |f needed, rewite the
speci fications based on the concl usions of the
research. Consideration should be given to the

foll owi ng combi nati ons based on past experience of
these materials in dealing with the |Iocal conditions.

1. Copper tube and al umi num fins, coated;

2. Copper tube and copper fins, coated;

3. Alum num tube and al unmi num fins, coated;

4. Al um num tube and al umi num fins, uncoated;
5. Copper tube and copper fins, uncoated; and

6. Copper tube and al um num fins, uncoated.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

Where stipulated in equi pnment specifications of this section, coat finned
tube coils of the affected equi pnent as specified below. Apply coating at
the prem 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 netals involved. Conpleted coating shall show no evidence of
softening, blistering, cracking, crazing, flaking, |oss of adhesion, or
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“bridgi ng" between the fins.
2.6.1 Phenol i ¢ Coati ng

Provide a resin base thernosetting phenolic coating. Apply coating by

i mersion dipping of the entire coil. Provide a mnimmof two coats.
Bake or heat dry coils followi ng inmersions. After final imersion and
prior to final baking, spray entire coil with particular enphasis given to
bui l di ng up coating on sheared edges. Total dry filmthickness shall be
0.064 to 0.076 mr 2.5 to 3.0 mls

2.6.2 Chemi cal Conversion Coating with Polyel astoner Finish Coat

Dip coils in a chem cal conversion solution to nolecularly deposit a
corrosion resistant coating by electrolysis action. Chem cal conversion
coatings shall conformto M L-DTL-5541, Cass 1A, Cure conversion coating
at a tenmperature 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 prinmer with a dry
filmthickness of 0.025 nmr 1 mil. Cure primer coat for a m ninmmof 1
hour. Using dip tank nmethod, provide three coats of a conplex

pol yel astonmer 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 shall be 0.064
to 0.076 m 2.5 to 3.0 mls. Cure finish coat for a mnimmof 3 hours.
Coating materials shall have 300 percent flexibility, operate in
tenmperatures of mnus 46 to plus 104 degrees C 50 to plus 220 degrees F
and protect against atnmospheres of a pH range of 1 to 14.

2.6.3 Vi nyl Coating
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NOTE: | ncl ude the paragraph below only in
PACNAVFACENGCOM pr oj ect s.
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Apply coating using an airless fog nozzle. For each coat, nake at |east
two passes with the nozzle. Mterials to be applied are as foll ows:

Total dry filmthickness, 0.165 nm 6.5 mls maxi num

Vinyl Primer, 24 percent solids by volunme: One coat 0.051 nmm 2 nils
t hi ck

Vi nyl Copol ynmer, 30 percent solids by volune: One coat 0.114 mm 4.5
mls thick.

2.7 MOTORS AND STARTERS
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NOTE: Reduced voltage starters should be specified
when vol t age-regul ati on problens are anti ci pat ed

i ncludi ng i nadequat e power supply, poor distribution
facilities, and presence of electrical or electronic
equi pnent sensitive to voltage fluctuation
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NEMA M5 1, NEMA ICS 1, and NEMA I CS 2. Variable speed. Mtors |less than
3/4 kW 1 hp shall nmeet NEMA High Efficiency requirenents. Mtors 3/4 kW 1
hp and | arger shall neet NEMA Prem um Efficiency requirenments. Determne
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specific notor characteristics to ensure provision of correctly sized
starters and overload heaters. Provide notors to operate at full capacity
with a voltage variation of plus or mnus 10 percent of the notor voltage
rating. Motor size shall be sufficient for the duty to be perforned and
shal |l not exceed its full |oad nameplate current rating when driven

equi pnent is operated at specified capacity under the npbst severe
conditions likely to be encountered. Wen notor size provided differs from
size indicated or specified, the Contractor shall nmake the necessary
adjustnents to the wiring, disconnect devices, and branch circuit
protection to accommpdat e equi pnent actually provided. [Provide reduced
vol tage type notor starters.] Provide [general -purpose]

[weat her-resistant] [watertight] [explosion proof] type starter enclosures
in accordance with NEVA | CS 6.

. 8 REFRI GERANT PI PI NG AND ACCESSORI ES
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NOTE: Include and edit this paragraph when
refrigerant piping is not included in other project
speci fications.
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Provi de accessories as specified in [FS OO A-373] [FS OO A-374] |

FS A-A-50502] and this section. Provide suction |ine accunul ators as
recommended by equi prment manufacturer's installation instructions. [Provide
a filter-drier inthe liquid line.]

.8.1 Factory Charged Tubi ng

Provi de extra soft, deoxidized, bright anneal ed copper tubing confornmng to
ASTM B 280, factory dehydrated and furnished with a bal anced charge of
refrigerant recommended by manufacturer of equi pment bei ng connect ed.
Factory insulate suction line tubing with 9.52 mr 3/8 inchm ni mum t hi ckness
of closed cell, foaned plastic conforming to ASTM C 534/ C 534N with a
perneance rating not to exceed 1.0. Provide quick-connectors with caps or
plugs to protect couplings. |Include couplings for suction and liquid |Iine
connections of the indoor and outdoor sections.

.8.2 Fi el d- Assenbl ed Refrigerant Piping

Mat eri al and di nensi onal requirements for field-assenbled refrigerant

pi ping, valves, fittings, and accessories shall conformto

ANSI / ASHRAE 15 & 34 and ASME B31.5, except as herein specified. Factory
cl ean, dehydrate, and seal piping before delivery to the project |ocation.
Provi de seam ess copper tubing, hard drawn, Type K or L, confornming to
ASTM B 88N ASTM B 88, except that tubing with outside dianeters of 6.35 nmr
1/4 inch and 9.52 mm 3/8 inch shall have nonminal wall thickness of not |ess
than 7.62 mr 0.030 inch and 0.81 nm 0.032 inch, respectively. Soft
anneal ed copper tubing conforming to ASTM B 280 may be used where flare
connections to equi pnent are required only in nom nal sizes |ess than one
i nch outside diamneter

.8.3 Fittings
ASME B16.22 for solder-joint fittings. UL 109 for flared tube fittings.
.8.4 Brazing Filler Material

AWS A5. 8/ A5. 8N.
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2.

8.5 Pi pe Hangers and Supports

MBS SP-69 and MSS SP-58, Type [ ], except as indicated otherw se.

.8.6 Pi pe Sl eeves

Provi de sl eeves where piping passes through walls, floors, roofs, and
partitions. Secure sleeves in proper position and |ocation during
construction. Provide sleeves of sufficient length to pass through entire
thi ckness of walls, floors, roofs, and partitions. Provide not |ess than
6.35 mr 0.25 inch space between exterior of piping or pipe insulation and
interior of sleeve. Firmy pack space with insulation and caul k at both
ends of the sleeve with plastic waterproof cement which will dry to a firm
but pliable nass, or provide a segmented el astomeric seal.

.8.6.1 Sl eeves in Masonry and Concrete Walls, Floors, and Roofs

Provi de Schedul e 40 or Standard Wi ght zinc-coated steel pipe sleeves.
Extend sl eeves in floor slabs 80 mr 3 inches above finished fl oor.

.8.6.2 Sl eeves in Partitions and Non- Masonry Structures

Provi de zinc-coated steel sheet sleeves having a nomnal weight of not |ess
than 4.39 kg per square neter 0.90 pound per square foot, in partitions and
ot her than masonry and concrete walls, floors, and roofs.

.9 FI NI SHES

Provi de steel surfaces of equipnent including packaged term nal units, heat
punps, and air conditioners, that do not have a zinc coating confornming to
\ & ASTM A 123/ A 123N] [ASTM A 653/ A 653M &, or a duplex coating of zinc
and paint, with a factory applied coating or paint system Provide a
coating or paint systemon actual equipnment identical to that on salt-spray
test specinmens with respect to materials, conditions of application, and
dry-filmthickness.

.10 SOURCE QUALI TY CONTROL

.10.1 Salt-Spray Tests

Salt-spray test the factory-applied coating or paint system of equipnent

i ncludi ng packaged term nal units, heat punps, and air conditioners in
accordance with ASTM B 117. Conduct test for 500 hours for equi pnent
installed outdoors, or 125 hours for equipment installed indoors. Test
speci nens shall have a standard scribe mark as defined in ASTM D 1654.

Upon conpl etion of exposure, evaluate and rate the coating or paint system
in accordance with procedures A and B of ASTM D 1654. Rating of failure at
the scribe mark shall not be | ess than six, average creepage not greater
than 3.18 m 1/8 inch. Rating of the unscribed area shall not be |ess than
10, no failure.

PART 3 EXECUTI ON

3.

1 EQUI PMENT | NSTALLATI ON
Install equipnent and conponents in a manner to ensure proper and

sequenti al operation of equiprment and equi pnent controls. Instal
equi pnent not covered in this section, or in manufacturer's instructions,
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as reconmended by manufacturer's representative. Provide proper
foundations for nounting of equi pment, accessories, appurtenances, piping
and controls including, but not limted to, supports, vibration isolators,
stands, guides, anchors, clanps and brackets. Foundations for equi pnent
shal | conformto equi pnent nmanufacturer's reconmendati on, unless otherw se
indicated. Set anchor bolts and sl eeves using tenplates. Provide anchor
bolts of adequate | ength, and provide with wel ded-on plates on the head end
enbedded in the concrete. Level equi pnment bases, using jacks or stee
wedges, and neatly grout-in with a nonshrinking type of grouting nortar.
Locate equi prrent to all ow working space for servicing including shaft
renoval , di sassenbling conpressor cylinders and pistons, replacing or
adjusting drives, notors, or shaft seals, access to water heads and val ves
of shell and tube equi prent, tube cleaning or replacenent, access to
automatic controls, refrigerant charging, lubrication, oil draining and
wor ki ng cl earance under overhead lines. Provide electric isolation between
dissimlar netals for the purpose of mnimzing galvanic corrosion.

1.1 Packaged Term nal Air Conditioners and Heat Punps

Wal|l sleeve installation shall provide a positive weathertight and airtight
seal

1.2 Unitary Air Conditioning System

Install as indicated, in accordance with requirements of ANSI/ASHRAE 15 & 34,
and the manufacturer's installation and operational instructions.

.1.3 Room Air Conditioners

Install units in accordance with manufacturer's instructions. Provide
structural nountings, closures, and seals for weathertight assenbly. Pitch
unit as reconmmended by manufacturer to ensure condensate drain to drain pan
wi t hout overfl ow.

.2 Pl PI NG

Brazi ng, bending, formng and assenbly of refrigerant piping shall conform
to ASME B3L1. 5.

2.1 Pi pe Hangers and Supports

Desi gn and fabrication of pipe hangers, supports, and wel ding attachnents
shall conformto MSS SP-58. Installation of hanger types and supports for
bare and covered pipes shall conformto MSS SP-69 for the system
tenperature range. Unless otherw se indicated, horizontal and vertica

pi ping attachments shall conformto MSS SP-58

. 2.2 Ref ri gerant Pi pi ng

Cut pipe to neasurenents established at the site and work into pl ace

wi t hout springing or forcing. Install piping with sufficient flexibility
to provide for expansion and contraction due to tenperature fluctuation.
Wher e pi pe passes through building structure pipe joints shall not be
conceal ed, but shall be |located where they nay be readily inspected.
Install piping to be insulated with sufficient clearance to pernit
application of insulation. |Install piping as indicated and detailed, to
avoid interference with other piping, conduit, or equipnment. Except where
specifically indicated otherwi se, run piping plunb and strai ght and
parallel to walls and ceilings. Trapping of lines will not be pernmitted
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except where indicated. Provide sleeves of suitable size for lines passing
through building structure. Braze refrigerant piping with silver sol der
complying with AW5 A5. 8/ A5.8N. Inside of tubing and fittings shall be free
of flux. Cean parts to be jointed with enmery cloth and keep hot unti

sol der has penetrated full depth of fitting and extra flux has been
expelled. Cool joints in air and renove flanme marks and traces of fl ux.
During brazing operation, prevent oxide filmfromform ng on inside of
tubing by slowy flowing dry nitrogen through tubing to expel air. Mke
provisions to automatically return oil on hal ocarbon systens. Installation
of piping shall conply with ASVE B31. 5.

. 2.3 Returning G| From Refrigerant System

Install refrigerant lines so that gas velocity in the evaporator suction
line is sufficient to nove oil along with gas to the conpressor. Were

equi pnent | ocation requires vertical risers, line shall be sized to
maintain sufficient velocity to lift oil at m nimum system | oadi ng and
correspondi ng reduction of gas volune. Install a double riser when excess

velocity and pressure drop would result fromfull systemloading. Larger
riser shall have a trap, of m nimum vol ume, obtained by use of 90- and
45-degree ells. Arrange small riser with inlet close to bottom of

hori zontal |ine, and connect to top of upper horizontal line. Do not
install valves in risers.

.2.4 Refrigerant Driers, Sight G ass Indicators, and Strainers

Provide refrigerant driers, sight glass liquid indicators, and strainers in
refrigerant piping in accordance with [FS OO A-373] [FS OO A-374] |

FS A- A-50502] when not furnished by the manufacturer as part of the
equipnment. Install driers in liquid line with service valves and val ved
bypass line the same size as liquid Iine in which dryer is installed. Size
of driers shall be determ ned by piping and installation of the unit on

| ocation. Install dryers of 820 nL 50 cubic inches and |larger vertically
with the cover for renoving cartridge at the bottom Install noisture
indicators in the liquid |ine downstream of the drier. Indicator

connections shall be the sane size as the liquid line in whichit is
install ed.

.2.5 Strai ner Locations and Installation

Locate strainers close to equipnent they are to protect. Provide a
strainer in common refrigerant liquid supply to two or nore thernmal valves
in parallel when each thermal valve has a built-in strainer. Instal
strainers with screen down and in direction of flow as indicated on
strainer's body.

.2.6 Sol enoi d Val ve Installation

Install solenoid valves in horizontal lines with stemvertical and with
flowin direction indicated on valve. |If not incorporated as integral part
of the valve, provide a strainer upstream of the solenoid valve. Provide
service val ves upstream of the sol enoid val ve, upstream of the strainer

and downstream of the sol enoid valve. Renpbve the internal parts of the

sol enoi d val ve when brazing the val ve.

.3 AUXI LI ARY DRAI'N PANS, DRAI N CONNECTI ONS, AND DRAI N LI NES

Provide auxiliary drain pans under units |ocated above finished ceilings or
over nmechanical or electrical equi pnent where condensate overfl ow will
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cause damage to ceilings, piping, and equi pnent bel ow. Provide separate
drain lines for the unit drain and auxiliary drain pans. Trap drain pans
fromthe bottomto ensure conpl ete pan drainage. Provide drain lines ful
size of drain opening. Traps and piping to drai nage di sposal points shal
conformto Section 22 00 00 PLUMBI NG GENERAL PURPCSE

.4 ACCESS PANELS

Provi de access panels for conceal ed val ves, controls, danpers, and other
fittings requiring inspection and mai nt enance.

.5 Al R FI LTERS

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

.6 FLASHI NG AND PI TCH POCKETS
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NOTE: Show details of flashings and pitch pockets
on drawi ngs.
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Provi de flashing and pitch pockets for equi pnent supports and roof
penetrations and flashi ng where piping or ductwork passes through exterior
wal I's in accordance with Section 07 60 00 FLASH NG AND SHEET METAL.

.7 | DENTI FI CATI ON TAGS AND PLATES

Provi de equi pnent, gages, thernoneters, valves, and controllers with tags
nunbered and stanped for their use. Provide plates and tags of brass or
sui tabl e nonferrous material, securely nmounted or attached. Provide

m nimum |l etter and nuneral size of 3.18 mr 1/8 inch high.

.8  FIELD QUALITY CONTRCL
.8.1 Leak Testing

Upon conpletion of installation of air conditioning equipnent, test
factory- and field-installed refrigerant piping with an el ectronic-type

| eak detector. Use sane type of refrigerant to be provided in the system
for leak testing. Wen nitrogen is used to boost system pressure for
testing, ensure that it is elimnated fromthe system before charging.
Mnimumrefrigerant leak field test pressure shall be as specified in
ANSI / ASHRAE 15 & 34, except that test pressure shall not exceed 1034 kPa
(gage) 150 psig on hernetic conpressors unl ess otherw se specified as a | ow
side test pressure on the equi pnent naneplate. |If |eaks are detected at
time of installation or during warranty period, renove the entire
refrigerant charge fromthe system correct |eaks, and retest system

.8.2 Evacuati on, Dehydration, and Chargi ng

After field charged refrigerant systemis found to be w thout |eaks or
after | eaks have been repaired on field-charged and factory-charged
systens, evacuate the systemusing a reliable gage and a vacuum punp
capabl e of pulling a vacuum of at |east 133 Pa one nm Hg absol ute.

Evacuate systemin accordance with the triple-evacuation and bl otter method
or in accordance w th equi pment manufacturer's printed instructions and
recharge system
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3.8.3 Start-Up and Initial Operational Tests

Test the air conditioning systens and systens conponents for proper
operation. Adjust safety and automatic control instrunents as necessary to

ensure proper operation and sequence. Conduct operational tests for not
| ess than 8 hours.

3.8.4 Per f ormance Tests
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NOTE: List the readings desired for a particular
systemif not covered by Section 23 05 93 TESTI NG
ADJUSTI NG AND BALANCI NG FOR HVAC
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Upon conpl etion of evacuation, charging, startup, final |eak testing, and
proper adjustnment of controls, test the systens to denonstrate conpliance
wi th perfornmance and capacity requirenents. Test systens for not |ess than
8 hours, record readings hourly. At the end of the test period, average
the readings, and the average shall be considered to be the system
performance. Record the follow ng readings:

3.9 WASTE MANAGEMENT
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NOTE: Diverting waste fromthe landfill contributes
to the following LEED credit: MR2. Coordinate with
Section 01 74 19 CONSTRUCTI ON AND DEMCLI TI ON WASTE
MANAGEMENT
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Separate waste in accordance with the Waste Managenent Pl an, placing copper
materials in designated areas for reuse. Cose and seal tightly all partly
used adhesives and solvents; store protected in a well-ventil ated,
fire-safe area at noderate tenperature.

3.10 SCHEDULE
Some netric measurenents in this section are based on nathematica
conversion of inch-pound neasurenents, and not on metric neasurenents
conmonly agreed on by the manufacturers or other parties. The inch-pound
and metric neasurenents shown are as foll ows:
Product s | nch- Pound Metric

a. [ ]

-- End of Section --
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