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NOTE: This specification covers the requirenents
for high-pressure, preconditioned air units,
ductwork and controls for aircraft cooling systens.

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

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

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

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

PART 1 GENERAL

1.1 SUMMVARY
Thi s specification covers the requirenents for high-pressure,
pre-conditioned air units, air distribution piping and controls for
aircraft cooling systens.

1.2 RELATED SECTI ONS

1.2.1 El ectrica

El ectrical installation nust be in accordance with section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM
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1.2.2 I nsul ation

Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS, applies to
this section, with the additions and nodifications specified herein

1.2.3 Fiel d Painting

Pai nting required for surfaces not otherw se specified, and finish
painting of itens only prined at the factory is specified in Section
09 90 00 PAI NTS AND CQOATI NGS.

1.3 REFERENCES

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

NOTE: 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

t hi s paragraph by organi zation, designation, date,
and title.

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

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

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

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

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

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

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

AHRI 410 (2001; Addendum 1 2002; Addendum 2 2005
Addendum 3 2011) Forced-Circul ation
Air-Cooling and Air-Heating Coils

AVERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

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

ANSI / ASHRAE 15 & 34 (2022) ANSI/ ASHRAE Standard 15-Safety
Standard for Refrigeration Systens and
ANSI / ASHRAE St andard 34- Desi ghation and
Safety Classification of Refrigerants
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AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Al13.1 (2023) Scheme for the ldentification of
Pi pi ng Systemns

ASME B16. 25 (2022) Buttwel di ng Ends

ASME B31. 3 (2022; Errata 2023) Process Piping

ASME B31.5 (2022) Refrigeration Piping and Heat

Transfer Conponents

ASME BPVC SEC VIII1 D1 (2019) BPVC Section ViII-Rules for
Constructi on of Pressure Vessels Division 1

ASTM | NTERNATI ONAL ( ASTM
ASTM A312/ A312M (2022a) Standard Specification for

Seam ess, Wel ded, and Heavily Cold Wrked
Austenitic Stainless Steel Pipes

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

ASTM C578 (2023) Standard Specification for Rigid,
Cel lul ar Pol ystyrene Thernmal |nsul ation

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

ASTM F593 (2022) Standard Specification for
Stainless Steel Bolts, Hex Cap Screws, and
St uds

ASTM F594 (2022) Standard Specification for

Stainl ess Steel Nuts
| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 281 (2007) Rolling Bearings -- Dynanic Load
Ratings and Rating Life

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEVA MG 1 (2021) Mdtors and Generators
NENVA MG 2 (2014) safety Standard for Construction
and Guide for Selection, Installation and
Use of Electric Mbtors and CGenerators

NATI ONAL FI RE PROTECTI ON ASSCOCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 7 2023; TIA 23-15) Nati onal
El ectrical Code
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SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE ARP5374 (2001; R 2016) Method of Testing
Pre- Condi ti oned Air Equi prent

SAE AS38386 (1999; R2013) Duct Assenbly, G ound,
Condi tioned Air, Insulated, Flexible

U. S. DEPARTMENT OF DEFENSE ( DOD)

UFC 3-301-01 (2023; with Change 1, 2023) Structural
Engi neeri ng

UNDERWRI TERS LABORATORI ES (UL)

UL 508 (2018; Reprint Jul 2021) UL Standard for
Safety Industrial Control Equi prent

UL 1995 (2015; Reprint Aug 2022) UL Standard for
Saf ety Heating and Cool i ng Equi prent

1.4 SEQUENCI NG

Submit draw ngs showi ng foundation bolt |ocations, trench sizes, and
access hatch points as required by paragraph PRE- CONDI TI ONED Al R SYSTEM
DETAI L DRAW NGS prior to concrete foundati on construction.

As a prerequisite to government w tnessed acceptance testing, the
Contractor must submit a Certificate of Conpletion that certifies all PCA
System work and quality control docunentati on has been conpl et ed.

1.5 SUBM TTALS

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

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

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

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

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.
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The "S" classification indicates subnittals required
as proof of conpliance for sustainability CQuiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PRCOCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

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

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
System Supplier's Qalifications; C, [__ 11
Manuf acturer's Factory Test Plan; ¢, [ 11
Pre- Condi tioned Air System Performance Test Plan; ¢, |
SD- 02 Shop Drawi ngs
Pre-Conditioned Air System Detail Drawi ngs; C[, |
SD- 03 Product Data
Pre-Conditioned Air Unit; C[, |
Pre-Conditioned Air Piping; G, [__ 1]

Insulation; ¢, [ 1]

Pre-Conditioned Air Flexible Duct, Storage And Accessories; ([,

SD- 05 Design Data
I nsul ation Thickness Cal cul ations; ¢, |
SD-06 Test Reports
Fi nal Pneunmtic Test; C[, [
Performance Test Report; C[, [

SD-07 Certificates

Factory Test Report; CG[, [___ 11
Manuf acturer's System Certification; ¢, [ 11
Certificate of Conpletion; G, [ 11
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1

Notification of Pre-Conditioned Air System Perfornance Testing; G

[ 1]

SD- 08 Manufacturer's Instructions
Installation Manual ; C[, [ 11
SD-11 Cl oseout Submittals
Qperation and Mai nt enance Manual
Training Plan
Saf ety Data Sheets
6 QUALI TY CONTROL
6.1 System Supplier's Qualifications

PCA system supplier nust have at |east three previous successful PCA
systeminstallations in the last five years. Submit a letter listing
prior projects, the date of construction, a point of contact for each
prior project, the scope of work of each prior project, and a detail ed
list of work perforned. The system supplier nust supervise the
installing, adjusting and testing of the equipnent.

6.2 Pre-Conditioned Air System Detail Draw ngs

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

NOTE: Size PCA units for the greatest enthal py
condition when conparing the 0.4 percent dry-bulb
and nean coi nci dent wet-bulb (DB/ MCWB) and the 0.4
percent humidity ratio and mean coincident dry-bulb
(HR/ MCDB) design conditions using weather data
prescri bed by UFC 3-400-02.

The greatest enthal py condition usually occurs at
the 0.4 percent HR/ MCDB condition. |nclude PCA pipe
and flexible duct heat |osses in PCA unit sizing.
Use a safety factor of 10 percent when sizing PCA
equi prent .

Sel ect mi ni mum conti nuous operation capacity and
heati ng conponents based on the 99.6 percent w nter
design dry bulb for the location using weather data
prescri bed by UFC 3-400-02.

In cold clinates, a heater nmay be required to
deliver the minimumaircraft delivery tenperature.
In high altitude | ocations, ensure air density
corrections factors are provided for PCA unit and

test bullet mass airfl ow cal cul ati ons.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Submit design cal cul ations and detail draw ngs stanmped by a |icensed

pr of essi onal engi neer showi ng equi pnent | ayout, including assenbly and
installation details and electrical connection diagrans; piping |ayout
showi ng the |l ocation of all supports and hangers, typical hanger details,
gauge rei nforcenent, reinforcenent spacing rigidity classification, and
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1

pressure testing locations. Show equi pnent relationship to other parts of
the work, including clearances required for operation and nai ntenance.
Submit draw ngs showi ng foundation bolt |ocations, trench sizes, and
access hatch points prior to concrete foundation construction. Submt
product data of the equiprment, materials and all accessories specified

t hroughout this Section required to deliver a fully functional system
Provi de control system draw ngs which include point-to-point electrical
wiring diagrans. Include any information required to denonstrate that the
system has been coordi nated and functions properly. Include step-by-step
operating procedures with detail draw ngs.

Provi de cal cul ati ons denonstrating the equi pnent neets the perfornance
requirenents at the design condition [of | ] grans per kil ogram grains
per pound humidity and [ ] degrees C degrees F dry-bul b][as

schedul ed]. Provide cal cul ati ons denonstrating that equipnent neets the
performance requirements at the winter design condition [of [ ]
degrees C degrees F] [as schedul ed]. Provide unit capable of continuous
stabl e operation under a mninumload of [10 percent] | ] of the rated
capacity. |If mnimmoperating tenperature is |less than the m ni num
aircraft delivery tenperature, provide PCA unit with heating capability
and sizing calculations. Include fan heat gain in the cal cul ati on of
heater size. Provide schedul e of equi pnent supplied. Schedul e nust
provide a cross reference between manufacturer data and identifiers

i ndicated in shop drawi ngs. Schedule nust include the total quantity of
each item of equi pment supplied. Provide reconmended spare parts listing
for each assenbly or conponent.

.6.3 Certificate of Conpletion

As a prerequisite to governnment w tnessed acceptance testing, the
Contractor must submit a Certificate of Conpletion that certifies all PCA
System work and quality control docunentation has been conpl et ed.
Certificate of Conpletion must include all quality control documentation
including prelimnary test reports, pneumatic test reports weld inspection
reports and NDE testing reports required by 23 64 26 CH LLED, CHI LLED- HOT,
AND CONDENSER WATER Pl PI NG SYSTEMS

Further, the Contractor Quality Control Manager nust certify that al

requi red checks, inspections, and prelininary tests have been successfully
conpl eted. The Contractor nust provide the Contracting O ficer at |east
[45][30] cal endar days' notice prior to comrencenent of acceptance testing.

T SYSTEM DESCRI PTI ON

Provide aircraft preconditioned air system having the perfornance
requi renents indicated. Provision of the equi pnent, piping, controls,
i nsul ation, flexible duct, reel, and other appurtenances, including
materials, installation, workmanship, fabrication, assenbly, erection
exam nation, inspection, and testing nmust be in accordance with this
speci fication section, design drawi ngs and referenced requirenents.

7.1 St andard Operating Procedure

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

NOTE: Do not nodify the SOP

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

The control points, conponents, and capabilities specified herein wll
support the PCA system standard operating procedures (SOP) as foll ows.
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1. Renove dust cap from PCA pipi ng.
2. Start PCA purge node.

3. Prepare to connect flex duct to aircraft. If present, open nanual
bl ow- down val ve(s) to purge any trapped condensation

4. \Wen desired tenperature is reached as indicated at tenperature gauge,
and there is no visible noisture in the duct, stop PCA purge node.

5. Connect flexible duct to the PCA duct and aircraft, then start PCA
nor mal node.

6. Stop PCA unit, disconnect flexible duct, and repl ace dust cap

. 8 SYSTEM SUPPLI ER | NVOLVEMENT

The Contractor and the System Supplier must work together to prepare the
wor k plan, conm ssioning plan, test reports and final reports. They nust
both be present during all field testing activities and nmust coordi nate
and schedul e the work during construction, testing, calibration and
acceptance of the system and operator training. The System Supplier mnust
be responsible to the Contractor for scheduling all Contractor

Sub- Contractor, and nanufacturer's service personnel during system
startup, conm ssioning, and acceptance.

.9 DELI VERY, STORAGE, AND HANDLI NG

Stored equi pnent and nmaterials must be protected fromthe weat her

hum dity and tenperature variations, dirt and dust, or other

contam nants. Proper protection and care of all material both before and
during installation is the Contractor's responsibility. Any materials
found to be danaged must be replaced at the Contractor's expense. During
installation, piping and similar openings nmust be capped to keep out dirt
and other foreign matter.

10 PRQIECT/ SI TE CONDI Tl ONS

.10.1 Fi el d Measurenents

After becoming famliar with all details of the work, verify al
di mrensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng the work

PART 2 PRODUCTS

2.

1 PERFORVANCE REQUI REMENTS

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

NOTE: (Obtain performance requirenents fromaircraft
manuf acturer. F-35 cooling air performance

requi renents are found in the Joint Strike Fighter
Facilities Requirenent Docunent (FRD).

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R
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Unit Performance Criteria Measured at Point of Aircraft Connection
Air Tenperature [ ] degrees CF M ninmm
[ ] degrees C F Maxi mum
Mass Fl ow Rate [ ] kg/mn Ib/mn (ppm M ninmm
Air Pressure [ 1 kPa psig Mninmm
[ 1 kPa psig Maxi mum
Moi sture Content of Dry Air [ ] kg/kg dry air grains/lb dry air Mxi mum

2.2 STANDARD COVMERCI AL PRODUCTS

Use a product froma nanufacturer who is regularly engaged in the design
fabrication, testing, and service of pre-conditioned air units of type and
size required for this project. Materials and equiprment will be standard
conmer ci al catal oged products. These products nmust have a two year record
of satisfactory field service prior to proposal due date. The two year
record of service nust include applications of equi pnent and materials
under simlar circunstances and of simlar size.

2.3 MANUFACTURER S STANDARD NAMEPLATES

Nanepl ates are required on nmajor conponents if the manufacturer needs to
provi de specific engineering and manufacturing information pertaining to
the particular conponent. Should replacenent of this conponent be

requi red, nameplate information will insure correct operation of the unit
after replacement of this conponent.

2.4 PRE- CONDI TIONED AIR UNI' T

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

NOTE: For units |located near sound sensitive
spaces, use noise criteria in brackets. Designer of
record nust determ ne the all owabl e sound power

noi se | evel and sel ect equi pnent |ocation to ensure
interior noise requirenents are net.

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

Provi de hi gh pressure, packaged pre-conditioned air unit designed for 100
percent fresh air. Unit nust be assenbl ed, |eak-tested, charged
(refrigerant and oil), and adjusted at the factory. Unit nust operate

wi thin capacity range and speed recomended by the manufacturer based on
t he maxi mum out door enthal py condition as shown. Unit nust be fully UL
listed under UL 1995. Certification nmust be submitted with product data.
Unit nust be designed to minimze noise and vibration to adjacent
buildings.[ Unit nust operate at all conditions with a nmeasured sound
power noise |level less than [85]] ] dBA.]

Parts wei ghi ng 50 pounds or nore which nust be renoved for inspection

cl eaning, or repair, nmust have lifting eyes or lugs. Include custonmary
auxiliaries for each unit as deemed necessary by the manufacturer for
safe, controlled, automatic operation of equipnment. Provide unit with
single point wiring connection for incomng power supply. Access doors or
panel s suitably sized and | ocated nmust be provided for access to filters,
coils, valves, and any other items requiring cleaning, repair, or

renoval . Access doors or panels nmust be gasketed with synthetic rubber
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or equival ent gasket material, and |ocked in place with thunb screws or
cat ches.

2.4.1 Refrigerant and Q|

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

NOTE: Pre-conditioned air units nust operate on a
refrigerant with an ODP equal to 0. R-134a, R-407C
and R-410A all neet this requirement.

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

Provide factory refrigerant charge and oil. Refrigerants nust be one of
the fluorocarbon gases. Refrigerants nmust have nunber designations and
safety classifications in accordance with ANSI/ASHRAE 15 & 34. CFC-based
refrigerants are prohibited. Refrigerants nust have an Ozone Depl etion
Potential (ODP) no greater than 0.0. Provide safety data sheets for al
refrigerants.

2.4.2 Structural Base

Provide a structural steel base (welded or bolted) or support legs with
factory finish specified in paragraph FACTORY COATING Unit and

i ndi vi dual conponents rust be isolated fromthe building structure by
nmeans of vibration isolators with published |oad ratings. Vibration

i sol ators nust have isolation characteristics as recommended by the
manuf acturer for the unit supplied and the service intended.

2.4.3 Recei vers

Receivers, if required, nmust bear a stanp certifying conpliance with

ASME BPVC SEC VIII D1 and rmust neet the requirenments of ANSI/ASHRAE 15 & 34.
I nner surfaces must be thoroughly cl eaned by sandbl asti ng or ot her

approved neans. FEach receiver nmust have a storage capacity not |ess than
20 percent in excess of that required for the fully-charged system Each
recei ver must be equipped with isolation valve and relief valves of

capacity and setting required by ANSI/ASHRAE 15 & 34, and two bull's eye
liquid-level sight glasses. Provide sight glass in receiver liquid |line.

2.4.4 Conpr essors

Conpressors nust be of the hernetically seal ed design. Conpressors mnust
be mounted on vibration isolators to nminimze vibration and noi se
Rotating parts nust be statically and dynam cally bal anced at the factory
to mnimze vibration. Lubrication systemnust be centrifugal punp type
equi pped with a nmeans for determning oil level and an oil charging

val ve. Crankcase oil heater nust be provided for cold climtes. Provide
conpressor capable of unloading to 10 percent of rated capacity.

2.4.5 Motors and Drives

a. Electric nmotors and nmotor efficiencies nust be in accordance wth
Section 26 20 00 I NTERI OR DI STRI BUTI ON SYSTEM When notors and
equi prent furni shed are larger than sizes indicated, the cost of
provi ding additional electrical service and related work nust be
i ncl uded under this section. Provide variable-speed notors with
vari abl e frequency drive as required by the manufacturer and as
specified in Section 26 29 23 VAR ABLE FREQUENCY DRI VE SYSTEMS UNDER
600 VOLTS. Drives speed controls nmust be programed to prevent bl ower
and condenser fans fromoperating in the region of instability on the
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2.

fan airfl ow pressure curve.

b. Electrical notor driven equipnent specified rmust be provided conplete
with notors, notor starters, and controls. Unless otherw se
i ndi cated, all notors of one horsepower and above with totally
encl osed, or explosion proof fan cool ed encl osures, nust be the
prem um efficiency type in accordance with NEMA MG 1. Each notor nust
conformto NEMA MG 1 and NEVA MG 2 and be of sufficient size to drive
t he equi pnent at the specified capacity w thout exceeding the
nanepl ate rating of the nmotor.

c. Mdtors nmust be continuous duty with the encl osure specified. Provide
notor starters conplete with thermal overload protecti on and ot her
appurtenances necessary for the motor control indicated. Mtor duty
requi renents nust allow for maxi mum frequency start-stop operation and
m ni mum encountered interval between start and stop. Mtors nust be
sized for the applicable | oads. Provide inverter duty prem um
efficiency nmotors for use with variable frequency drives.

d. Mdtor torque nust be capable of accelerating the connected |load within
20 seconds with 80 percent of the rated voltage maintained at notor
term nals during one starting period. Mtor bearings nmust be fitted
with grease supply fittings and grease relief to outside of enclosure
where applicable. Mnual or automatic control and protective or
signal devices required for the operation specified and any control
wiring required for controls and devices specified, but not shown,
nmust be provided. Mdtor enclosure type nmust be either TEAO or TEFC

4.6 Evapor at or

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

NOTE: Standard coil construction is copper tubes
with alum numfins. For excessively corrosive

at nospheres, either copper tubes with copper fins or
copper tubes with pre-plated al um num fins.

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

Provi de AHRI 410 coils constructed of seanl ess copper tubes with

conpati ble [alum num [pre-plated alumnun] fins. Fins nmust be sol dered
or mechanically bonded to the tubes and installed in a stainless steel or
al um num casi ng. Evaporator air velocity nmust be sufficiently lowto
prevent noisture carryover into the air distribution piping.

4.7 Condenser

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

NOTE: Standard coil construction is copper tubes
with alumi numfins. For excessively corrosive
at nospheres, either copper tubes with copper fins or

copper tubes with pre-plated al um num fins.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

Condenser coil nust be of the extended-surface fin-and-tube type and nust
be constructed of seanl ess copper tubes with conpatible [al unm nun
[pre-plated al um num fins. Fins nust be soldered or nechanically bonded
to the tubes. Coils nust be circuited and sized for a mninmmof 5
degrees F subcooling and full punmp down capacity.

Coil must be factory |leak and pressure tested after assenbly in accordance
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wi th ANSI/ ASHRAE 15 & 34. Provide coils constructed of alumi num alloys
for fins, tubes, and manifolds. Coil must be factory | eak and pressure
tested after assenbly in accordance with ANSI/ASHRAE 15 & 34.

.4.8 Hi gh Pressure Bl ower Assenbly

Hi gh pressure centrifugal blower, permanently-|ubricated hi gh-speed
bearings. Integral cooling systemfor blower assenbly. Bearing housing
nmust be conservatively | oaded and rated for an L(10) life of not less than
200, 000 hours per |1SO 281. Precision nmain bearings with heavy duty

bushi ngs in accordance with ABVA 9 or ABVMA 11. Shaft seal suitable for
hi gh pressure applications.

.4.9 Filters

Provi de washable pre-filter and final filter installed at the inlet of the
bl ower and accessi bl e for nmaintenance through an access openi ng.

Pre-filter must be constructed of washable nmesh nedia that traps dust,
foreign matter, and contam nants and is easily cleaned by flushing with
water. Final filter efficiency nmust be high-efficiency, m ninum MERV-8
and approved by manufacturer

.4.10 Factory Applied Insul ation

PCA equi prrent nust be provided with factory installed insulation on
surfaces subject to condensation including the evaporator enclosure,
suction line piping, econom zer, and cooling lines. Factory insulated
items installed outdoors are not required to be fire-rated.

.4.11 Condensat e Renpval

Provi de a neans for condensate renoval including an automatic drain val ve,
stainless steel drain |ine, stainless steel condensate pan and condensate
sensor. Condensate drain valve nust open intermttently, as needed, to
prevent continuous air |eakage from evaporator housing. Include a high
condensate |l evel alarmand safety shut down. |Insulate condensate drain

pi pi ng per Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

.4.12 Operating Controls

Provide units complete with factory installed, UL 508-1isted

nm croprocessor based operating and safety control system Controls nust
process the signals for conplete control and nonitoring of pre-conditioned
air cooling units. Provide safety alarns with autonatic shutoff. Provide
proportional -integral controls to regulate systemcapacity and fan speed
control to satisfy adjustable set points. Provide a defrost cycle to
prevent coil freezing. Defrost cycles will allow di scharge tenperature
fromindividual units to increase to 35-55 degrees F for up to 90 seconds
every 15 m nutes.

Provi de a dedicated, |ow pressure purge node to all ow cool -down of the
duct. Purge node set points including tenperature, pressure, and nmass
flow rate, and automatic shutoff tiner (5-30 m nutes) mnust be

i ndependently adjustable at the unit control panel

.4.12.1 Unit Control Panel and Display

Provide a unit-nounted, touch-screen display to allow adjustnment of set
poi nts including tenperature, pressure, and nass flow rate. Display nust
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show sensor data, set points, operating status of conmponents, nonitored
points, and alarns. Each safety interlock requiring a manual reset mnust
be di spl ayed at the top-level screen w thout requiring a password.
Non-recycling control interlocks nust have the reset |ocated on the
control itself that will identify the |ockout information required bel ow.
Controls nmust illumnate the fault indicator at the unit and renote
control |l er upon a power failure.

.4.12.2 Renote Controller

Provide a remote controller along the hangar back wall for each PCA unit
with step-by-step operating procedures posted on the controller cover.
The renote controller nust be one panel provided by equi prent

manuf acturer. Renmpote controller nust performthe follow ng functions:
a. Blue purge node start button

b. Geen aircraft cooling node start button

c. Red stop button

d. Wite unit run status light.

e. Red illumnated fault Iight.

f. Digital display of PCA unit discharge tenperature, hum dity, pressure,
and mass flow rate.

.4.12.3 I nternal Sensors

The foll owi ng sensors nust be provided internal to the unit. Al sensors
nmust have accuracy as indicated.

a. Discharge tenperature sensor, mnus 17.8 to 65.6 degrees C 0 to 150
degrees F, accurate to plus or mnus 0.3 degrees C 0.5 degrees F

b. Anbient tenperature sensor, mnus 17.8 to 65.6 degrees C 0 to 150
degrees F, accurate to plus or mnus 0.3 degrees C 0.5 degrees F

c. Discharge pressure sensor, mnus 103 to 345 kPa m nus 15 to 50 psig,
accurate to plus or mnus 0.5-percent.

d. Discharge humidity sensor, 0 to 100 percent relative humdity (RH)
accurate to plus or ninus 5 percent RH

e. Air velocity neasurenment sensor, 0 to 20.3 mls O to 4,000 fpn
accurate to plus or mnus 5 percent over a tenperature range of m nus
28.9 to 101.1 degrees C minus 20 to 150 degrees F

f. Mass air flow sensor, 0 to 45.4 kg/min O to 100 Ib/mn, accurate to
plus or mnus 5 percent over a tenperature range of mnus 28.9 to
101.1 degrees C minus 20 to 150 degrees F

.4.12.4  Adjustable Setpoints
The foll owi ng points nmust be capable of being adjusted directly at the

unit. A security access code nmust be entered before paraneters can be
changed.
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a. Leaving air tenperature control

b. Leaving air pressure control

c. Mss air flowrate.
.4.12.5 Moni toring Capabilities

Duri ng normal operations, the control system nmust be capable of monitoring
and di splaying the follow ng operating paraneters on the operator
interface ternminal at the unit. The display nmust be accessible without
openi ng or renoving any panels or doors.

a. Leaving air tenperatures.

b. Leaving air pressure.

c. Leaving air mass flow rate.

d. Leaving air humdity.

e. Sel f-diagnostic.

f. Operation status.

g. Operating hours.

h. Nunmber of starts.

i. Conpressor status (on or off).

j. Conpressor speed.

k. Condenser fan status.

. Refrigerant discharge and suction pressures.

.4.12.6 Safety Controls with Manual Reset

Pre-conditioned air cooling unit nmust be provided with the foll ow ng
safety controls which automatically shut down the pre-conditioned air
cooling unit, display an alarmat unit and renote controller, and which
requi re manual reset.

a. Low airflow detection.

b. High discharge air pressure

c. High refrigerant pressure.

d. H gh notor wi nding tenperature protection

e. Mdtor current overload and phase | oss protection

f. High condensate |evel.

.4.12.7 Safety Controls with Autonatic Reset

Pre-conditioned air cooling unit nmust be provided with the foll ow ng
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safety controls with automatic reset, and alarm
a. Low refrigerant pressure safety shutdown.

b. Over/under voltage protection.

c. Phase reversal protection

d. Short cycle protection.

e. Load limting to prevent over-pressurization
.4.13 Factory Coati ng

Equi pnent casing and structural base, when fabricated fromferrous netal
nmust be factory coated with a coating rated for 3,000 hours' exposure to
the salt spray test specified in ASTM B117 using a 5 percent sodium

chl oride sol ution.

.4.14 Test Apparat us

One testing spool piece, or test bullet, nust be provided to support field
testing. Test bullet nust be provided with calibrated gauges to neasure
all cooling air performance paraneters including, but not linmted to,
tenperature, flow, pressure, and hunidity. Provide lab testing for air
particulates if required by the contracting officer. Provide test bullet
with calibrated orifice plate to simulate aircraft back pressure. Provide
test bullet conplete with carrying case, and turn over to the contracting
of ficer upon contracting officer acceptance of the PCA system

.4.15 Tool s

One conplete set of special tools, if required for access to PCA equi pnent
panel s and routine mai ntenance, must be provided. Tools nust be [provided
to the mmintenance activity][provided with a weat herproof tool box attached
to the unit structure].

.5 ELECTRI CAL WORK
.5.1 Controllers, Contactors, and Di sconnects

Furnish with respective pieces of equipnent. Electrical equipnent,
controllers, contactors and di sconnects nust conformto Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM as nodi fi ed and suppl emented by this
section. Provide electrical connections under Section 26 20 00 | NTERI OR
DI STRI BUTI ON SYSTEM Provide controllers and contactors w th naxi num of
120 volt control circuits, and auxiliary contacts for use with controls
furni shed.

.5.2 El ectrical Control Wring

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

NOTE: Choose the control specification applicable
to the basis of design. Use Section 23 09 00

| NSTRUVENTATI ON AND CONTRCOL FOR HVAC for | ow vol tage
renote control panels and use Section 26 20 00

| NTERI OR DI STRI BUTI ON SYSTEM for |ine voltage

control panels.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
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2.

[Provide control wiring under Section 23 09 00 | NSTRUVENTATI ON AND CONTROL
FOR HVAC.] [Provide control wiring under this section in accordance wth
NFPA 70 and Section 26 20 00 I NTERI OR DI STRIBUTION SYSTEM] Field wring
nmust be in accordance with manufacturer's instructions.

6 SUPPLEMENTAL COVPONENTS

6.1 Sei sm ¢ Requirenents

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

NOTE: Provide seisnmic details on the drawi ngs, if
perfornmed by the DoR. Delete the bracketed phrase
"as shown on the drawi ngs" if no seismic details are
provi ded.

If seismic design is delegated, specify seismc
braci ng of PCA pi pi ng and equi pnent in accordance

wi th applicable codes and standards. UFC 3-301-01
"Structural Engineering" and SECTIONS 13 48 73

SEI SM C CONTROL FOR M SCELLANEOUS EQUI PMENT and

23 05 48.19 [SEISM C] BRACI NG FOR HVAC or

22 05 48.00 20 MECHANI CAL SOUND, VI BRATIQN, AND
SElI SM C CONTROL properly edited, nust be included in
the contract docunents.

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

Pi pi ng and equi prent nust be supported and braced to resist seismc |oads
as specified under UFC 3-301-01 and Sections 13 48 73 SEI SM C CONTROL FOR
M SCELLANEQUS EQUI PMENT and[ 23 05 48.19 [ SEI SM C] BRACI NG FOR HVAC] [

22 05 48.00 20 MECHANI CAL SCUND, VI BRATION, AND SEI SM C CONTROL][ as shown
on the drawings]. Structural steel required for reinforcement to properly
support piping, headers, and equi pment but not shown nust be provided
under this section. Material used for support must be as specified under
Section 05 12 00 STRUCTURAL STEEL.

.6.2 Pre- Conditi oned Air Piping

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

NOTE: Choose pressure rating of 150 percent of
maxi mum oper ati ng pressure of the equi pnent
speci fi ed.

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

Provide fully wel ded air distribution piping of schedule [5][10], type
304L stainless steel conformng to ASTM A312/ A312 and suitable for a
wor ki ng pressure of [15]] ] psig. Stainless fittings and joints nust
be butt-welded in accordance with ASVE B16.25. Piping nmust be supported
by the hangar structure or utility trench. Piping design including
supports nust account for and control thermal expansion. Provide

ASME Al13.1 conpliant piping |abels every 20 feet and at each change in
direction indicating direction of flow and associ ated PCA unit equi prment
designation. Provide flanged piping within 18 inches of the hangar fl oor
and in utility trenches in the hangar. Provide non-absorptive neoprene or
rubber gaskets at all flanges. Provide stainless steel nuts, bolts, and
washers for all flanges in accordance with ASTM F593 and ASTM F594.

Do not install valves downstream of the pre-conditioned air unit. Provide
duct - mount ed, nechani cal tenperature and pressure gauges at the PCA duct
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connection point. Provide a water tight, soft rubber cover with [ anyard
to protect the PCA duct opening while not in use. End cap nust connect to
pi ping with the use of hand-operated quick-connect connectors.

.6.3 | nsul ati on

Insul ate pre-conditioned air systempiping with factory applied

pol yi socyanurate insulation and jacket covers neeting ASTM C578.

I nsul ation nust neet the flame spread i ndex of 25 and the snoke devel oped
i ndex of 50 when tested in accordance with ASTM E84. Provide a

wat er-tight enbossed al umi numor high density pol yurethane (HDPE) jacket
for all insulation. Installation must conformto requirenents of Section
23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

.6.3.1 I nsul ati on Thi ckness Cal cul ati ons

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

NOTE: Designers must increase insulation in high
hum dity areas to prevent condensation. For

exanpl e, the outdoor air dew point for Guamis 27.3
degrees C 81.2 degrees F at the 0.4 percent humdity
rati o condition.

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

Perform heat |oss cal cul ati ons based on insulation thickness and equi pnent
performance requirenents to denonstrate that insulation is sufficient to
deliver the prescribed conditions in section titled PERFORMANCE

REQUI REMENTS at the aircraft and to prevent condensation based on outdoor
dew point at 0.4 percent humidity ratio condition. Actual insulation

val ues and naxi mum PCA pi ping Il ength for the project nust be used in

cal cul ati ons.

.6.4 Pre-Conditioned Air Flexible Duct, Storage and Accessories

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

NOTE: Specify flexible duct | ength based on the
maxi mum di stance between aircraft parking positions
and duct connection points.

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

Provide [35]] ]-foot flexible duct, [6]] ]-inch diameter
conform ng to SAE AS38386 with hand-operated qui ck-connect connectors for
connection between the PCA piping termination and the aircraft. Flexible
duct must be fully insulated with a nmetal helical stiffener core to
prevent collapse and suitable for an operating pressure of 150 percent of
the aircraft delivery pressure. Provide manufacturer's certification that
the air tenperature rise in the flexible duct is less than 0.2 degree F
per foot when tested at the naxi mnum outdoor anbient design tenperature and
nmedi an aircraft delivery tenperature and pressure conditions.

Provide a hard 45-degree transition attached to the inlet of the flexible
duct. Provide all necessary transitions with insulating sleeve. btain
list of approved aircraft connectors fromaircraft programFacilities
Requi renents Docurment (FRD). Provide insulated flexible duct with a
nobi | e basket or reel to connect fromthe PCA pi pe connection to the
aircraft PCA connection. Equip flexible duct storage basket or reel with
heavy-duty casters and integral storage for transitions.
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7 FACTORY TESTS
7.1 Manuf acturer's Factory Test Plan

Perform factory test on PCA equiprment prior to delivery to validate the
specified full |oad capacity. Testing nust be perforned at the factory in
accordance with SAE ARP5374 by manufacturer. At a mninmum PCA equi pnent
capacity nust be validated to neet the schedul ed requirenents as

i ndi cated. Factory testing to be performed in a controlled environnent
lab that is capable of sinmulating extrene ambient conditions wtnessed by
the installation location. PCA unit nust also be tested under m ni mum

| oad conditions. Stable operation at mnimmload of 10 percent of tota
capacity nust be denmponstrated during the factory test. Test reports to

i ncl ude ambi ent conditions and results fromeach test.

For each unit, subnmit a factory test plan which verifies the schedul ed
performance is net by the produced units. Indicate in each test plan the
factory acceptance test procedures. Include a detailed step-by-step
procedure to test all nodes of operation to confirmthat the controls

t hrough all nodes of control to confirmthat the controls are performng
in accordance with the intended sequence of control. Performcalibration
of controllers and sensors, ensure set points are programed, and contro
variables are tuned to provide stable control of their respective

equi prent. Include the required test reporting forns to be conpl eted by
the Manufacturer's testing representatives. Subnit the required test

pl ans for review and approval to the Contracting Oficer at |east 90

cal endar days before schedul ed factory test date.

.7.1.1 Per f ormance Vari abl es

Li st performance variables that are required to be nmeasured or tested as
part of the factory test plan. |Include the actual perfornance variables
during testing as well as the performance requirenments indicated on

equi prent schedul es on the contract design drawi ngs on each test form
Provi de a description of acceptable performance results and objective
quality evidence which will verify perfornmance results. Ildentify the
limts or tolerances within which each tested performance variable is
deened to be acceptable.

.7.1.2 Test Configuration

Tests nust be perfornmed for a nminimum of four continuous hours in a wet
coil condition. |If test periodis interrupted, restart the four-hour test
period. Each test plan nust be job specific and address the particul ar
units and particular conditions which exist with this contract. Generic
or general preprinted test procedures are not acceptable.

.7.1.3 Test Vari abl es

Air side testing variables must include recording of the airflow, total
static pressure; fan drive notor KW anperage and RPM and fan RPM
Performtest with entering air at schedul ed design conditions.

.7.1.4 Speci al i zed Conponents

I ncl ude procedures for field testing and field adjusting specialized
conponents, such as hot gas bypass control valves, or pressure val ves.
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7.2 Producti on Schedul e and Factory Test Schedul e

The Government reserves the right to witness factory tests for
pre-conditioned air cooling units. Provide the production schedul e and
factory test schedule for tests to be performed at the manufacturer's test
facility. Subnmit planned production schedule, and factory test schedul e
and test location, to the Contracting Officer as soon as it is schedul ed
but not | ess than 90 cal endar days prior to the schedul ed factory test
date. Track this schedul e through the production phases and if schedul ed
factory tests date changes, give advanced notice to Contracting O ficer as
soon as possible, but at |east 30 cal endar days in advance of the
schedul ed test dates.

. 7.3 Factory Test

Conduct the factory testing in conpliance with the Contracting O ficer
approved Manufacturer's Factory Test Plan, and in accordance with
additional field testing requirements specified herein. Conduct the test
for each unit for the continuous test period in the approved test plan

If a unit shuts down before the continuous test period is conpleted, the
test procedure nmust restarted and run for the required duration

.7.4 Factory Test Report

Record the required data using the test reporting fornms of the approved
test plan. Final test report forns nust be typed including data entries
and remarks. Conpleted test report forms for each unit nmust be revi ewed,
approved, and signed by the Manufacturer's test director. Subnit factory
test reports, referencing each tested unit's serial nunber, and receive
approval before delivery of unit to the project site.

.7.5 Defi ci ency Resol ution

Deficiencies identified during the tests nmust be corrected in conpliance
with the manufacturer's recomendati ons and corrections tested as
specified in the paragraph titled FACTORY TEST

PART 3 EXECUTI ON

1 EXAM NATI ON

After becoming famliar with all details of the work, performverification
of dinmensions in the field, and advise the Contracting O ficer of any
di screpancy before perform ng any work

2 | NSTALLATI ON

Provi de manufacturer's installation nanual for each type of unit. Perform
all work in accordance with the manufacturer's published di agrans,
recomendati ons, and equi pnent warranty requirenents.

Pi ping installation nust conformto ASME B31.3. Welding, vents, drains,
hangers, inserts, penetrations, and supports must conformto the

requi renents of Section 23 64 26 CH LLED, CHI LLED- HOT AND CONDENSER WATER
Pl PI NG AND ACCESSORI ES paragraph titled "I NSTALLATI ON'
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2.1 Refrigeration System
2.1.1 Equi pnent

Refrigeration equi pment and the installation thereof nmust conformto
ANSI / ASHRAE 15 & 34 and ASME B31.5. Provide necessary supports for al
equi pnent, appurtenances, and pipe as required, including frames or
supports for conpressors, condensers, and simlar itens. Select and size
i sol ators based on | oad-bearing requirenents and the | owest frequency of
vibration to be isolated. Equipnent nust be properly |level ed, aligned,
and secured in place in accordance with manufacturer's instructions.

. 2.2 Fiel d Painting

Pai nting required for surfaces not otherw se specified, and finish
painting of itens only prined at the factory is specified in Section
09 90 00 PAINTS AND COATI NGS.

.3 FI ELD QUALI TY CONTRCL

. 3.1 Manuf acturer's System Certification

Upon conpl etion and before final acceptance testing of work, a
factory-trained representative nmust verify on-site the PCA equi pment
installation conpliance with manufacturer's recomendati ons.

Manuf acturer's representative must check each unit under pressure for
refrigerant leaks. |If |eaks are found, evacuate and dehydrate the nachine
to an absolute pressure of 300 microns prior to repair and recharge.
Verify and record proper refrigeration charge.

Manuf acturer's representative nmust test controls through every cycle of
operation, verify safeties, nmake necessary adjustnents, and bal ance
systenms prior to scheduling acceptance testing of conpleted systens.
Controllers nust be verified to be properly calibrated and have the proper
set point to provide stable control of their respective equi pnent. Submt
manuf acturer's systemcertification at |east 30 cal endar days in advance
of the schedul ed acceptance test date.

. 3.2 C eani ng

n p|p|ng bef ore pIaC|ng in operation. C ean equipnent, piping,
ter and accessories. Prior to commencenent of field testing, renpve
f

d ea
filt
al | |Iters and provide new filters.

.3.3 Prelim nary Pneumatic Test

Prior to insulating PCA piping joints, apply a 15 psig pneumatic test to
PCA pi ping, not including flexible duct and connector. Maintain the
pressure whil e soapsuds or equivalent materials are applied to the
exterior of the piping. Wile applying the soapsuds, visually inspect the
entire run of piping, including the bottom surfaces, for |eaks (bubble
formations). |If |eaks are discovered, repair the | eaks accordingly and
ret est

.3.4 Fi nal Pneunatic Test

Prior to insulating PCA piping joints, tightness test PCA piping, not
i ncluding flexible duct and connector, with air at a pressure of 15 psig.
Pressurize the systemand isolate the source of pressure. No |eakage is
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permtted at the end of one hour as indicated by a drop in system
pressure. Test nust be w tnessed by governnment personnel, and a fina
pneurmatic test report submitted for approval by the quality contro
manager (QCM . |If any test section fails tightness testing, repair or
repl ace all defective materials and/or workmanship

.4 COVPONENT | NSTALLATI ON
4.1 Route Control Wring

Route control wiring in rigid conduit per Section 26 20 00 I NTERI OR
DI STRI BUTI ON SYSTEM

. 4.2 Precondi tioned Air Piping

Support all above ground piping including piping |ocated in trench per
Section 23 64 26 CHI LLED, CHI LLED- HOT, AND CONDENSER WATER PI PI NG
SYSTEMS. Provide insulation shields at supports and provide a water-tight
enbossed al um num or HDPE j acket over entire service.

.5 ACCEPTANCE TESTS

Pre-conditioned air systemfinal acceptance tests will be w tnessed by the
Contracting O ficer and other Governnent representatives. Furnish a
factory trained field test director authorized by the PCA equi pnent

manuf acturer to oversee the conplete execution of the field testing. This
test representative must also review, approve, and sign the conpl eted
Performance Test Report. Signatures must be acconpani ed by the person's
nane.

.5.1 Pre- Condi ti oned Air System Performance Test Plan

Submit a performance test plan for each PCA system at |east 90 cal endar
days i n advance of the schedul ed acceptance test date for Contracting
O ficer approval. Submit the performance test plan along with the
conpleted factory test plan specified herein. Include field test
director's qualifications and factory training certification

.5.1.1 Functional Tests

Test plan nmust include detail ed step-by-step procedures to verify the
functional performance of the conplete PCA systemincluding all nodes of
operation and safety controls. Each test step nmust include the procedure
used to sinulate conditions, the expected responses, and space for
comments. Test plan nmust include |list of participants and equi pnent
needed to performthe test. Describe test set-up to simulate real-world
operation of the entire systemincluding flexible duct.

.5.1.2 Endur ance Test

In addition to functional tests, test plan must include an endurance test
to verify system performance when the anbi ent outdoor conditions are

wi thin 10percent of the design maxi mum ent hal py condition. Include a form
to record performance variables at 15-mnute intervals during the test.
Performance vari abl es must be nmeasured at aircraft connection point under
the sane test set-up as the functional tests.

a. Pre-conditioned air unit discharge tenperature (degrees C F)
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b. Aircraft connection tenperature (degrees C F)

c. Pre-conditioned air unit discharge pressure (kPa psig)

d. Aircraft connection pressure (kPa psig)

e. Aircraft connection humdity ratio (kg/ kg gr/lb)

f. Pre-conditioned air unit discharge air mass flow rate (kg/mn [ b/mn)
g. Aircraft connection discharge air nass flowrate (kg/mn | b/ mn)

h. Anbient tenperature (degrees C F)

i. Anbient humdity (kg/kg gr/lDb)

.5.1.3 I nstrument s

List the instrunents used to neasure performance data. |Include in the
listing each instrunment's unique identification nunber, calibration date,
and calibration expiration date. Instruments nust have been cali brated

wi thin one year of the date of use in the field, and calibration nust be
traceabl e to the neasuring standards of the National Institute of

St andards and Technology. Al instrumentation nust bear a valid N ST
traceabl e calibration certificate during field work and duri ng gover nnent
accept ance testing.

.5.2 Notification of Pre-Conditioned Air System Perfornmance Testing

Notify the Contracting Officer in witing at |east 30 cal endar days in
advance of all acceptance tests. Notification nust include PCA System
Certificate of Conpletion. |If partial performance testing is necessary
because outdoor conditions are not within the required range, include the
antici pated endurance test dates in the Notification of PCA Performance
Testing. Test each unit for Contracting Oficer acceptance in accordance
with the approved test plan

.5.3 Per f or mance Testi ng

Conduct the field testing in conmpliance with the Contracting Oficer
approved performance test plan, and in accordance with additional testing
requi renents specified herein. Record the required data using the test
reporting forns approved of the approved field test plan

Conduct the endurance test for each PCA for a continuous 4-hour test

period. |If a unit shuts down before the continuous 4-hour test period is
conpl eted, the test nust be started again and run for the required
duration. |f any performance variabl e neasured at the aircraft connection

falls outside of the acceptable range in paragraph titled PERFORMANCE
REQUI REMENTS for nore than one neasurenent interval, the endurance test

will be failed. Record the cool down tine required for air neasurenents
to be within the required perfornmance paranmeters. |If the cool down tinme
exceeds 30 minutes, the test will be failed. |If the system experiences

any failures during the endurance test portion of the test, repair the
system and repeat the endurance test portion until the system operates
continuously and without failure for the specified endurance test period.
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3.

5.4 Per f or mance Test Report

Wthin 30 cal endar days after acceptable conpletion of testing, submt
each test report for the review and approval of the Contracting Oficer
Use the test reporting forns approved in the Performance Test Plan. Fina
test report forns nust be typed, including data entries and renarks.

Conpl eted test report forns for each PCA nust be reviewed, approved, and
signed by the Contractor's test director and the QC manager

.5.5 Defi ci ency Resol ution and Re-testing

Deficiencies identified during the tests nust be corrected in conpliance
with the contract requirenents and retested as specified in the paragraph
titl ed ACCEPTANCE TESTS. Any deficiencies observed nust be corrected by
the Contractor without cost to the Governnent.

.6 ADJUSTI NG AND CLEANI NG

W pe equi pnent clean, renoving all traces of oil, dust, dirt, or paint
spots. Provide tenporary filters for all fans that are operated during
construction, and install new filters after all construction dirt has been
renoved fromthe building. Mintain the systemin this clean condition
until final acceptance.

Bearings must be properly lubricated with oil or grease as reconmmended by
the manufacturer. Belts mnmust be tightened to proper tension. Control

val ves and ot her mi scel |l aneous equi pent requiring adjustment nust be
adjusted to setting indicated or directed. Fans nust be adjusted to the
speed indicated by the manufacturer to neet specified conditions.

T CLOSEQUT ACTI VI TI ES

.7.1 Qperation and Mai ntenance Manua

Submit operation and mai nt enance nmanual s neeting requirenents of Section
01 78 23 OPERATI ON AND NMAI NTENANCE DATA and 01 78 24.00 20 FACILITY DATA
WORKBOOK (FDW no later than 30 cal endar days before contract conpletion
Provi de recomended spare parts listing for each assenbly or conponent.

. 7.2 Trai ning Pl an

Furni sh the services of conpetent instructors to give full instruction to
t he desi gnated CGovernnment personnel in the adjustnent, operation, and

mai nt enance, including pertinent safety requirenents, of the PCA systemin
accordance with requirenents of Section 01 78 23 OPERATI ON AND MAI NTENANCE
DATA. Instructors nmust be thoroughly famliar with all parts of the
installation and instructed in operating theory as well as practica
operation and mai ntenance work. Submt a training plan for the

i nstruction course including instructor's qualifications and
certifications for approval.

Conduct a training course as designated by the Contracting Oficer. The
trai ning period nust consist of a maxi mum of 16 hours of normal working
time and start after the systemis functionally conpleted but prior to
final acceptance tests. The field posted instructions rmust cover all of
the itens contained in the approved operation and mai nt enance nmanual s as
wel | as denmonstrations of routine maintenance operations. Wen
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signi ficant changes or nodifications in the equi pnment or system are made
under the terns of the contract, provide additional instruction to
acquai nt the operating personnel with the changes or nodifications.

-- BEnd of Section --
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