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SECTI ON 42 23 13. 00 40

PROCESS CONDENSERS
08/17

NOTE: This gui de specification covers the
requi renents for renote air-cool ed condensers for
processes.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1 GENERAL
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NOTE: If Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, insert applicable

requi renents therefromand del ete the foll ow ng
paragraph.

*kkkkkkkkkkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkk

Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS
applies to work specified in this section.

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

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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.

*% *% *% *% *% *% *% *% *% *% *% *%%

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)

ANSI / AHRI 460 (2005) Perfornmance Rating of Renote
Mechani cal - Draft Air-Cool ed Refrigerant
Condensers

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

ANSI / ASHRAE 15 & 34 (2016) ANSI/ASHRAE Standard 15-Safety
Standard for Refrigeration Systenms and
ANSI / ASHRAE St andard 34- Desi ghati on and
Safety Classification of Refrigerants

ASHRAE 23 (2005) Methods of Testing for Rating
Posi tive Displacenent Refrigerant
Conpressors and Condensing Units

ASHRAE EQUI P | P HDBK (2012) Handbook, HVAC Systens and
Equi prent (1P Edition)

ASHRAE EQUI P SI HDBK (2012) Handbook, HVAC Systens and
Equi prent (SI Edition)

ASTM | NTERNATI ONAL ( ASTM

ASTM A653/ A653M (2017) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

ASTM A90/ A9OM (2013; R 2018) Standard Test Method for

Wei ght [ Mass] of Coating on Iron and Steel
Articles with Zinc or Zinc-AlIloy Coatings
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1.

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO
| SO 21940- 11 (2016) Mechani cal vibration -- Rotor
bal ancing -- Part 11: Procedures and
Tol erances for Rotors with Rigid Behavior
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA 250 (2018) Enclosures for Electrical Equiprent
(1000 Volts Maxi num

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)
NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14; TIA 17-15; TIA 17-16; TIA 17-17 )
Nati onal El ectrical Code
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)
SAE J636 (2012) V-Belts and Pull eys
UNDERWRI TERS LABORATORI ES (UL)

UL 1995 (2015) UL Standard for Safety Heating and
Cool i ng Equi prment

uL 207 (2009; Reprint Jun 2014)

Ref ri ger ant - Cont ai ni ng Conmponents and
Accessories, Nonelectrical

2 SUBMITTALS

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

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

Air Force, and

NASA proj ects.

An "S" following a subnittal itemindicates that

the submttal

is required for the Sustainability

eNot ebook to fulfill federally mandated sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG. Locate the "S" submittal
under the SD nunber that best describes the

submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed

itemfor Arnmy projects.

*% *% *% *% *%

*% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the Governnment.] Submittals with an "S" are for inclusion in the

Sust ai nabil ity eNot ebook,

in conformance to Section 01 33 29 SUSTAI NABI LI TY

REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Survey of Existing Conditions; C[, [ 1]

SD- 02 Shop Drawi ngs

Motors; C[, | 1]

Control Panel; ¢, [___ 1]

Air-Cool ed Condenser; ¢, [___ 11

Refri gerant - Cont ai ni ng Conponents; ¢, | 1]

Control D agrans;

¢, [_1]

Installation Drawings; ¢, [___ 11

SD- 03 Product Data

Equi pnent Foundation Data; ([, [ 11

Manuf acturer's Catalog Data; C[, [___ 1]

Sanpl e Warranty;

SD- 04 Sanpl es

¢, [_1]

Manufacturer's Standard Color Chart; ¢, | 11

SD- 05 Design Data
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1.

1.

Desi gn Anal ysis and Cal culations; C[, | 11
SD-07 Certificates
Li st of Product Installation
Certificates of Conpliance
SD- 10 Operation and Mii ntenance Data
Qperation and Mai ntenance Manual s
SD- 11 d oseout Subnittals
Record Drawi ngs; C[, [ 11
Warranty; ¢, | 11
3 QUALI TY CONTRCOL
Conduct a survey of existing conditions. Ensure that the results of survey
the include features of existing structures and facilities within and
adj acent to the jobsite. Commencenent of work constitutes acceptance of
exi sting conditions.
Submit a list of product installation for air-cooled condenser units,
showing at least 5 installed units, sinilar to those proposed for use, that
have been in successful service for a mninumperiod of 5 years. ldentify
the purchaser, address of installation, service organization, and date of

installation.

Submit certificates of conpliance for followi ng the itens, show ng
conformance with the standards cited in this section:

a. Mtors

b. Control panel

c. Air-cool ed condenser

d. Refrigerant-containing components
e. Fans and drives

f. Condensing pressure control

g. Casing

h. Vibration isolation

4 WARRANTY

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The Systens Engi neer/ Condition Monitoring
O ficel/Predictive Testing Group needs to know the
warranty expiration date, in order to performthe
i nspections within the prescribed tine framne.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Fi nal acceptance is dependent upon providing the warranty, based on
approved sanple warranty, to the Contracting Officer, along with final test
reports. Ensure that the warranty is valid for a mninumof [2] [5]

[ ] years fromthe date of project closeout and shows the [ Governnent]
[ ] as the warranty recipient.

PART 2 PRODUCTS

2.

2.

1 SYSTEM DESCRI PTI ON

NOTE: Ensure that fan and notor bal anci ng conform
to SO Std. 1940-1 unl ess ot herwi se noted. For notor
vibration levels, conformto NEMA Specification
Mz 1, unl ess ot herw se noted.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1 Ai r - Cool ed Condenser Package

Provi de a packaged, self-contained air-cool ed condenser assenbly that

i ncludes fans, notors, drives, refrigerant condensing coils, controls,

i nterconponent piping and wiring, totally enclosed weat her proof casing, and
frame nounting and that is ready for termnal field connections with fully
aut omati ¢ operation.

Ensure that the condenser and spare parts conformto the applicable
requirenents of UL 1995, UL 207, ANSI/ASHRAE 15 & 34, ASHRAE 23,
ANSI / AHRI 460.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Revise the follow ng paragraphs as required
to suit project conditions. A condenser suitable
for a lower anmbient tenperature will require a nore
expensi ve | ow anbi ent control

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide a unit suitable for startup and operation in anbient tenperatures
as lowas 7 [ ]degrees C 45 [ ] degrees F

1.2 Equi pnent and Performance Dat a

*% *% *% *% *% *% *% *% *% *% *% *% *%%

I nclude in drawi ngs or schedule total heat rejection
capacity, capacity conditions, coil circuits, and
control diagrans.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Submit manufacturer's catalog data for the following itens, including the
manuf acturer's standard col or selections and finishes for condensers within
manuf acturer's standard col or chart:

a. Air-cooled condenser: Indicate use life, systemfunctional flows,
safety features, and other features, such as electrical system
protective device ratings.

b. Mtors

c. Control panel
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2.

d. Refrigerant-containing components
e. Fans and drives
f. Condensing pressure control
g. Casing
h. Vibration isolation
i. Spare parts
Submit control diagrans for air-cooled condenser units, show ng the
physi cal and functional relationship of equipnment. Show size, type, and
capacity of the systemon el ectrical diagrans.
Subnmit design anal ysis and cal cul ations for air-cool ed condensers,
i ndi cating the nmanufacturer's recommended wattage horsepower ratings,
rotational speeds, and piston speeds.
Submit equi pnent foundation data, including equi pnent wei ght and operation
| oads; |ocation and projection of anchor bolts; and horizontal and vertica
clearances for installation, operation, and nai ntenance for the foll ow ng:
a. Air-cool ed condenser
b. Fans and drives
c. Mdtors
d. Vibration isolation: Ensure that vibration isolation provisions

conformto requirenents specified under Section 23 05 48.00 40

VI BRATI ON AND SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMVENT.
I ncl ude di mensi ons of foundations and relative el evations, and installation
requi renents such as noise abatenent, vibration isolation, and utility
services.
Submi t shop draw ngs, including the general physical |ayout of all
controls, and internal tubing and wiring details. Submt connection
diagrans indicating the relations and connections of the following itens:
a. Mitors
b. Control panel

c. Air-cool ed condenser

d. Refrigerant-containing components

.2 COMPONENTS

2.1 Fans and Drives

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Select the first paragraph for on-the-roof
and other applications where noise is not a factor
Sel ect the second paragraph for on-grade |ocations
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adj acent to offices, situations requiring ducting,
and generally for |ow noise-Ievel areas.

Wiere noise is a factor, show on drawings limiting
speeds, outlet velocities, or noise criteria to suit
proj ect conditions.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ Provide corrosion-resistant propeller fans, statically and dynamically
bal anced to I SO 21940-11, [&6.3] [&.5] [___ ] with a vertical discharge
and a maxi num fan-tip speed of 51 neter per second 10,000 feet per m nute.

Il Provide a double-wi dth, double-inlet, centrifugal-scroll fan with forward
curved or airfoil-section-bladed wheel s of corrosion-resistant construction
that are statically and dynamically bal anced to | SO 21940-11, [G6.3] [&.5]
[ ]. Ensure that the fan shaft first-critical speed is at 20 percent
above the fan operating speed.

]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Select the first paragraph only for propeller
fan units with ratings less than 3730 watt smaller
than 5 horsepower. |f the second paragraph is

sel ected, specify with not |less than two belts for
critical operations.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Provide direct drive.

Il Provide a V-belt with a corrosion-protected shaft and antifriction bearing
drive conformng to ASHRAE EQUI P SI HDBK ASHRAE EQUI P | P HDBK, rated at not
less than 1.5 tines the identification plate notor wattage horsepower,

SAE J636. Provide bearings [seal ed agai nst noisture and dirt,
prelubricated, and suitable for not |ess than 10,000 operating hours

wi t hout need for relubrication] [of a lubricable type with grease supply
and relief fittings, together with an extension tubing for accessibility
where necessary][pernmanently |ubricated and sealed]. Conpletely pack the
bearing cavity with a grease suitable for the service.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Modify or delete the follow ng two paragraphs
as required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ Equip the fan drive with an adjustable sheave sized for installation at its
m dpoi nt setting and able to provide 20-percent speed adjustnent.

I Mount the notors on an adjustable base; nobunt notors with ratings |arger
than 7460 watt |arger than 10 horsepower on a pivoted notor base.

] Provide a weather-protected drive. Guard the drive and fan di scharge and
inlet in accordance with the recomendations of the Occupational Safety and
Health Act (OSHA). Provide a fan guard that is hot-dip gal vanized after
fabrication and suitable for salt-air atnobsphere; el ectrogal vanizing is not
acceptable.

2.2.2 Motors

Provide totally enclosed nmotors conformng to NEVA MG 1.
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NOTE: Retain the follow ng paragraph for
direct-drive units.

kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkhkhkhkkkkkkkkk

[ Provide resilient nmount notors.

1[2.2.3 Ref ri gerant - Cont ai ni ng Conponents

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Modify the followi ng paragraphs as required
to suit the project. Check the subcooling
requi renents for the project.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhhhhkhkkkkkkkkkkkkhkhkhkkkkkkkkk

*

Desi gn and size the condensing coils specifically for air-cool ed condenser
service. Construct with seam ess copper tubing, wth copper extended
surface integrated with or nechanically attached to the tube. Provide a
coil frame not less than 2.8 mllineter 12-gage gal vani zed st eel

[ Factory-test the coils, pneumatically under water at not |ess than 2758
ki | opascal 400 pounds per square inch gage. ]Provide a purging vent at
the highest point of the entering refrigerant header of each coil circuit.
Provi de coil subcooling when a differential not greater than 7 degrees C

bel ow zero degrees C 20 degrees F exists between condensi ng and anbi ent
temperatures.

Provi de a condenser coil and receiver with an excess capacity of not |ess
than 20 percent for storage of punped-down refrigerant.

Clean and factory-charge the condensing coil and the renmi nder of the
refrigerant circuit with dry nitrogen or refrigerant.

Protect the coil from physical damage

12.2. 4 Condensi ng Pressure Control

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain the follow ng paragraph only for
si ngl e- phase powered units.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

[ Acconplish condensing pressure control by an el ectronic solid-state contro
systemthat nodul ates the notor speed and conforns to requirenents

specified herein fromO to 100 percent by fan cycling or by a conbination
of these nethods.

]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Retain one of the follow ng two paragraphs
for single- or three-phase powered units.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

[ Accomplish condensing pressure control by [condenser-coil flooding systeni
[ rodul ati on of danpers located in the discharge airstrean.

I Acconpli sh condensing pressure control by [fan cycling] [nodul ation of
dampers located in the discharge airstreanj [conbination of fan cycling and
di scharge danper nodul ation].

] Where the condenser is being used as a conbination receiver, provide a
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punp-down capacity of at |east 80 percent of the available refrigerant
volume.

2.2.5 Casing
Provide a casing of minimum1.3 mllinmeter 18-gage nill-gal vani zed stee

that has been phosphatized, prinmed, and finished with the manufacturer's
standard enanel .[ Specially treat casing for use in a coastal environnent.]

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Specify 71 gram 2.5 ounces of zinc for
heavy-duty steel

*% *% *% *% *% *% *% *% *% *% *% *%%

Ensure that mill-gal vani zed steel conforns to ASTM A653/ A653V and is coated
with not | ess than 380 gram 1. 25 ounces of zinc per square neter foot of
t wo- si ded surface when tested in accordance with ASTM A90/ A90N

Provide a casing frame of nmill-gal vani zed steel or hot-dip gal vani zed stee
after fabrication to equal or exceed mll-gal vanizing requirenents.

I ncl ude access doors and a coil end enclosure. Locate the control pane
i nside or outside the casing.

2.2.6 Control Pane

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Modify the foll owi ng paragraphs for renote
location.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de condenser-nounted control panel and interconponent piping and
wiring. For control panels exposed to the weather, provide NEMA 250, Type
3 encl osures and NEMA 250, Type 1 enclosures if protected by casing.
Conformto NFPA 70 requirenments for electrical work and incorporate
UL-listed conponents.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Modify the foll owi ng paragraph to suit
proj ect requirenents.

*% *% *% *% *% *% *% *% *% *% *%%

Provide a control panel with the follow ng factory-nounted controls:
115-volt control power transforner, fan contactors, fan controls for |ow
anbi ent operation, and a conpressor interlock.

PART 3 EXECUTI ON

3.1 INSTALLATION
Install equipnment in accordance with manufacturer's reconmendati ons.
Subnmit installation drawings for air-cool ed condenser units. Indicate on
the draw ngs: overall physical features, dinensions, ratings, service

requi renents, weights of equipnent, and details of equipnent room | ayout
and arrangemnent.
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3.

3.

2  CLOSEQUT ACTIVITIES
2.1 Operation and Mai ntenance

Submt [six] [__ ] copies of the operation and mai ntenance nmanual s 30
cal endar days before testing the air-cool ed condenser units. Update and
resubmt data for final approval no later than 30 cal endar days before
contract conpletion.

. 2.2 Record Draw ngs

Subnmit record drawi ngs for air-cool ed condenser units and provide
i nformation, including deviations from and anendnents to the draw ngs and
conceal ed and vi si bl e changes in the work.

.2.3 Acceptance

Wth the warranty and final test reports, provide a cover |etter/sheet
clearly marked with the system name, date, and the words "Equi pnent
Warranty" - "Forward to the Systens Engi neer/Condition Mnitoring
OficelPredictive Testing Goup for inclusion in the Mintenance Dat abase."

-- End of Section --
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