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SECTION 23 73 13.00 40

MODULAR | NDOOR CENTRAL- STATI ON Al R- HANDLI NG UNI TS
05/17

NOTE: This guide specification covers the

requi renents for manufacturer's standard | ow (AMCA
Cass A), nmedium (AMCA Cass B), and hi gh-pressure
(AMCA dass C, low and high-velocity, factory
fabricated and assenbl ed, central station, air
handl i ng units.

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
items, choose applicable iten(s) or insert
appropriate information.

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

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

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

PART 1 GENERAL

NOTE: Include in drawi ngs or schedul es
configuration, all capacity conditions, coils, fans,
filters, filter operating pressure range, access,

dr ai nage provisions, vibration isolation, piping,
control diagrans, etc

Identify air handling systens on the draw ngs,
schedul es, or herein by ah series nunbering,

| ocation served, air flow (drawthrough): cabinet
type (nulti-zone), and pressure and velocity cl ass.

Suppl ement unit description wth paragraphs which
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descri be special requirenents.

Include the follow ng sections when applicabl e:
Section 23 05 15 COWON Pl PI NG FOR HVAC
Section 23 82 16.00 40 AIR CO LS

Section 23 00 00 Al R SUPPLY, DI STRI BUTI ON
VENTI LATI ON, AND EXHAUST SYSTEMS

Section 23 05 48.00 40 VI BRATI ON AND SEI SM C
CONTROLS FOR HVAC PI PI NG AND EQUI PMENT

Section 23 37 13.00 40 DI FFUSERS, REG STERS, AND
GRILLS

Section 23 41 13.00 40 PANEL FI LTERS

Section 26 60 13.00 40 LOW VOLTAGE MOTORS

kkkkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkkhkhkhhkkkkkkkkk

1.1 REFERENCES

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

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by 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 are autonatically
deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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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 MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL, | NC. ( AMCA)

AMCA 211 (2013; Rev 2017) Certified Ratings Program
Product Rating Manual for Fan Air
Performance

AMCA 300 (2014) Reverberant Room Met hod for Sound

Testing of Fans

AMCA 99 (2016) Standards Handbook
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Al R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE ( AHRI)

AHRI 430 I-P (2014) Performance Rating of Central
Station Air-handling Unit Supply Fans

AHRI 431 Sl (2014) Perfornance Rating of Central
Station Air-handling Unit Supply Fans

AHRI 880 |-P (2011) Performance Rating of Air Terminals

AHRI 881 Sl (2011) Perfornance Rating of Air Termnals

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

ASHRAE 51 (2016) Laboratory Methods of Testing Fans
for Aerodynam c Perfornance Rating

ASHRAE 52. 2 (2012) Method of Testing Ceneral
Ventilation Air-C eaning Devices for
Renmoval Efficiency by Particle Size

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 B117 (2016) Standard Practice for Operating
Salt Spray (Fog) Apparatus

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (1 SO
| SO 21940- 11 (2016) Mechanical vibration -- Rotor
bal ancing -- Part 11: Procedures and
Tol erances for Rotors with Rigid Behavior
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)
NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 90A (2018) Standard for the Installation of
Air Conditioning and Ventilating Systens

UNDERWRI TERS LABORATORI ES (UL)
UL 900 (2015) Standard for Air Filter Units

1.2 SUBMITTALS

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.
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The @uide Specification technical editors have
designated those itens that require Governnent

approval ,
with a"G"

due to their conplexity or criticality,
CGeneral ly, other subnittal 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, use a
within the submttal tags following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMS) are: "AE" for
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;

code of up to three characters

and "PO' for Project Ofice. Codes

following the "G' typically are not used for Navy,

Alr

the subm ttal

Force,

and NASA proj ects.

An "S" following a subnittal itemindicates that
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" subnittal

under

submttal item

Choose the first

t he SD nunber that best describes the

bracketed item for Navy, Air Force

and NASA projects, or choose the second bracketed

itemfor Army projects.

*% *% *%

Gover nrent approval

Gover nnent . |

REPORTI NG

*%

*% *% *% *%%

is required for submttals with a "G' designati on;
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 reviews the submittal for the
Submttals 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

Subnmit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs

Installation Drawings; G, [___ 1]

Fabri cation and Connection Drawings; C[, [____]]
SD- 03 Product Data

Equi pment and Performance Data; C[, [__ 1]

Sanpl e Warranty;

Ar

Filter

Gauges;

., [—1]

., [—1]
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1.

SD- 04 Sanpl es
Coating Specinmen; ¢, [___ 1]
SD-06 Test Reports
Final Test Reports; ¢, [___ 1]
SD-07 Certificates
Li st of Product Installations
Certificates of Conformance; ¢, [__ 1]
Uni t Cabi net
Fan
Drai n Pans
Insulation
Plenums
Mul ti zone AHU
Bl ow Thr ough AHU
Spare Parts
SD- 10 Operation and Mai ntenance Data
Operation and Mai ntenance Manual s
SD-11 C oseout Submittals
Warranty
3 QUALI TY CONTROL
Subnmit a list of product installations for air-handling units showing a
m nimum of five installed units, simlar to those proposed for use, that
have been in successful service for at |east 5 years. Provide a list that

i ncludes the purchaser, address of installation, service organization, and
date of installation.

.3.1 Certification of Confornance

Subnmit certificates of conformance for the followi ng itens, show ng
conformance with the referenced standards contained in this section:

a. Unit Cabinet
b. Fan
C. Drai n Pans

d. Insulation
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e. Plenuns
f. Miltizone AHU
g. Bl ow Through AHU
h. Spare Parts
1.3.2 Sanpl e Warranty

Subnmit sanples of warranty | anguage concurrently with Certificates for
revi ew and approval by the Contracting Oficer.

Subnmit a sanple warranty for the followi ng itens:
a. Unit Cabinet
b. Fan
c. Drain Pans
d. Insulation
e. Plenuns
f. Miltizone AHU
g. Bl ow Through AHU
[ h. Spare Parts
11.4 DELI VERY, STORAGE, AND HANDLI NG
Del i ver, handl e, and store equi pnent and accessories in a nmanner that

prevents danage or defornmity. Provide tenporary skids under units wei ghing
nore than | ] kil ogram pounds.

1.5 WARRANTY

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: The Systens Engi neer/ Condition Monitoring

O ficel/Predictive Testing Group needs to know t he
warranty expiration date, if there is a warranty, in
order to performthe inspections within the
prescribed tine frame.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

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 at least [2] [5] [___ ]
years fromthe date of project closeout, show ng [ Government] |
the warranty recipient.

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Ensure that the fan and notor bal ance conform
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to I SO 21949-11 Mechanical vibration -- Rotor

bal ancing -- Part 11: "Procedures and tol erances for
rotors with rigid behavior" unless otherw se noted.
Ensure that the notor vibration [evels conformto
NEMA Specification M1, Mdtors and Generators, Part
7 unl ess ot herw se not ed.

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

Submit equi pnent and performance data for air-handling units, including use
life, total static pressure and coil face area classifications, and
performance rati ngs.

Subnmit all required fabrication and connecti on draw ngs and obtai n approval
fromthe Contracting Oficer before the start of work shown on these
drawings.

Submit drawi ngs and nmanual s that include a spare parts data sheet, with
manuf acture's recomended stock | evels.

2.2 COMPONENTS

2.2.1 Ai r-Handling Unit (AHU)

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

NOTE: Schedul e packaged AHU "total AMCA fan outl et
area" refers to AMCA 99 areas. It is the sum of
outl et areas for the nunber of fans per unit and
permits a variance to accommpdate the manufacturer's
standard number per unit and fan type, where options
are pernitted, of plus or mnus approximtely 4
percent.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Bal anced quality Grade G5, 3 includes fans and
punp inpellers. Higher precision Gades &,5 and
GL, 0 i nclude turbines and precision nachi ne spindles.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provide a central-station type, factory-fabricated, and [sectionally]
[fully] assenbled AHU. Provide AHU that includes conponents and
auxiliaries in accordance with AHRI 431 SI AHRI 430 |-P. Balance the AHU
fan and notor according to | SO 21940-11.

Ensure that the total static pressure and coil face area classification
conforns to AMCA 99.

Fans with enlarged outlets are not permtted.
[ Provide a doubl e-wi dth, double-inlet, centrifugal scroll type AHU fan.

12.2.2 Uni t Cabi net

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

NOTE:
Class Atotal static pressure to 75 cm 3 inches
wat er gauge.

Class B total static pressure of 75 to 137 cm3 to

SECTI ON 23 73 13.00 40 Page 9



5.5 inches water gauge.

Class Ctotal static pressure over 137 cm 5.5 inches
wat er gauge.

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

2.2.2.1 Cl ass A and Cl ass B Cabi nets

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: Select the follow ng paragraph for AMCA O ass
A and C ass B cabinets.

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

Provi de an AHU cabi net suitable for the pressure class shown and has

| eaktight joints, closures, penetrations, and access provisions. Provide a
cabi net that does not expand or contract perceptibly when fans are starting
or stopping and that does not pul sate during operation. Reinforce cabinet
surfaces with deflections in excess of 0.004167 of unsupported span before
acceptance. Stiffen pulsating panels, which produce | owfrequency noise
due to di aphragm ng of unstable panel walls, to raise the natural frequency
to an easily attenuated |level. Fabricate the enclosure from continuous

hot - di pped- gal vani zed steel no lighter than 0.91 millinmeter 20 gauge
thickness, to match the industry standard. Provide mll-gal vanized
sheet-netal that confornms to ASTM A653/ A653N and that is coated with not

| ess than 0.38 kilogram of zinc per square neter 1.25 ounces of zinc per
square foot of a two-sided surface. Provide mll-rolled structural-stee
that is hot-dip-gal vani zed or prined and painted. Corrosion-protect cut
edges, burns, and scratches in galvanized surfaces. Provide prined and

pai nted bl ack carbon steel cabinet construction that conplies with this
specification.

Provi de renovabl e panels to access the interior of the unit cabinet.
Provi de seans that are wel ded, bolted, or gasketed and sealed with a
rubber -based mastic. Mke entire cabinet floor and ceiling

hot - di pped- gal vani zed steel. Provide renpvabl e access doors on both sides
of all access, filter, and fan sections for inspection and nai nt enance.

2.2.2.2 Cl ass C Cabi nets

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Select the follow ng paragraph for AMCA d ass
C cabi nets.

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

Provi de an AHU cabinet that is suitable for the pressure class shown and
has | eaktight joints, closures, penetrations, and access provisions.
Provi de a cabinet that does not expand or contract perceptibly when the
fans are starting or stopping and that does not pul sate during operation
Rei nforce cabi net surfaces with deflections in excess of 0.002778 of
unsupported span before acceptance by the Contracting Oficer. Stiffen
pul sating panels, which produce | ow frequency noi se due to di aphragm ng of
unstabl e panel walls, to raise the natural frequency to an easily
attenuated level. Provide the enclosure that is fabricated from

m |1 -gal vani zed or prinmed and pai nted carbon sheet steel. Provide

m || -gal vani zed sheet netal that conforns to ASTM A653/ A653N and that is
coated with not |less than 0.38 kil ogram of zinc per square nmeter 1.25
ounces of zinc per square foot of a two-sided surface. Provide nill-rolled
structural steel that is hot-dip gal vanized or prined and pai nted.
Corrosion-protect edges, burns, and scratches in gal vani zed surfaces.
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Provi de primed and pai nted bl ack carbon steel cabinet construction that
conplies with this specification.

Provi de renovabl e panels to access the interior of the unit cabinet.
Provi de seans that are wel ded, bolted, or gasketed and sealed with a
rubber-based mastic. WMake the entire cabinet floor and ceiling hot-dipped
gal vani zed steel. Provide renovable access doors on both sides of al
access, filter, and fan sections for inspection and maintenance.

.2.2.3 Cabi net Construction

Where the cabinet size is such that personnel access is possible,
strengthen the cabinet floor to permt entry w thout danmagi ng any
component. Hinge and | atch the access doors and panels sufficiently close
together to preclude | eaks caused by distortion, and effectively gasket.

Make all door handl es operable frominside the casing.

Bl ack carbon steel cabinet construction is acceptable when the foll ow ng
conditions are net:

a. Coat all interior and exterior surfaces, including the |apped
contacting surfaces, with a corrosion-protective coating.

b. Certify the coating as passing a 500-hour-exposure salt-spray fog test
in accordance with ASTM B117.

c. Imediately after conpleting the test, provide a coating specinmen that
shows no signs of winkling, cracking, or |oss of adherence and no
signs of rust creep beyond 3 millineter 1/8 inch on either side of the
scratch mark.

d. Ensure that inspection of interior and exterior cabinet surfaces wll
pass exam nation for the sanme defects as the salt-spray fog test
speci nen, after 11 nonths of service and before the guarantee expires.

Interior surfaces of cabinets that are constructed of intact
m |l -gal vani zed steel require no further protection

Provi de cabinets with exterior surfaces constructed of

m |1 -gal vani zed-steel that are [l eft unpainted] [painted] [prepared by a
phosphati zing treatnent, and painted with two coats of manufacturer's
standard enanel finish in a color selected by the Contracting Oficer].

Provi de cabi nets and casings that are double-walled with[ 25 mm 1 inch][ 50
mm2 inch] [ ] insulation. Provide a [stainless steel] [galvanized]
[ non-absorbent coating] [__ ] interior wall

Wei gh the fan and notor assenbly at the AHU nmanufacturer's factory for

i solator selection. Statically and dynamically bal ance fan section
assenblies, including fan wheel s, shafts, bearings, drives, belts,

i solation bases, and isolators. Allowisolators to free-float when
perform ng fan bal ance. Measure vibration at each fan shaft bearing in
hori zontal, vertical, and axial directions.

Factory install all notors on slide bases to pernit adjustment of belt
tension.

Provi de heavy-duty, open drip-proof, three-phase fan notors, operable at
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2.

460 volts (V), 60 hertz (Hz). Provide high-efficiency nmotors. Refer to
specification Section 26 05 70.00 40 H GH VOL.TAGE OVERCURRENT PROTECTI VE
DEVI CES and Section 26 05 71.00 40 LOW VOLTAGE OVERCURRENT PROTECTI VE
DEVICES.

Provide a marine-type, vapor-proof service light in the fan segnent.
Provide a 100 watt (W service light that is wired to an individual swtch
and operates on 115 V, singl e-phase, 60 Hz service that is separate from
the main power to the AHU. Provide a single 115 V outlet at the |ight
switch.

. 2.3 Fan

Ensure that fan wheels are dynami cally and statically balanced at the
factory. Provide a fan with RPMthat is 25 percent |less than the first
critical speed. Provide a fan shaft that is solid, ground and polished
steel and coated with a rust inhibitor. Provide V-belt-driven fans that
are designed for 50 percent overload capacity. For variable air volune
AHUs that are provided with variabl e-frequency drives, have their fans
bal anced over the entire range of operation (20 percent to 100 percent
RPM . Bal ancing fans of only 100 percent design of RPMis not acceptable
for AHUs to be used with variabl e-frequency drives.

Mount fans on isolation bases. Internally nount notors on the sane

i solation bases and internally isolate fans and notors. |Install flexible
canvas ducts or a vibration absorbent fan di scharge seal between the fan
and casings to ensure conplete isolation. Provide flexible canvas ducts
that conply w th NFPA 90A.

Provide an overall fan-section depth that is equal to or greater than the
manuf acturer's free-standing fan.

Provi de singl e-wheel fans.
Locate the fan inlet where it provides not |ess than one-half fan-whee

di aneter clearance fromthe cabinet wall or the adjacent fan inlet where
doubl e wheel s are permtted.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Where open or TEFC notor and bearing noise
belt noise, and thermal [oad of nbtor |ocated within
cabinet airstreamis objectionable, select or revise
one of the follow ng two paragraphs.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Mount the AHU fan drive external to the casing.

Install the AHU fan notor and drive inside the fan cabinet. Provide a
motor that conforns to NEMA Mc 1 and is installed on an adjustabl e base.
Provi de an access door of adequate size for servicing the notor and drive.
Provide a belt guard inside the cabinet or interlock the access door with
the supply fan so that power to the fan is interrupted when the access door
i s opened.

2.4 Drai n Pans

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Follow ng coil drip-pan requirenments are
based on air velocities of 152 neter per second 500
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feet per mnute maxi rum nornmal size coils to 965
mllinmeter 38 inches height, latent to total |oads
not in excess of 33 percent.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

Provide internediate-coil, 80 millineter 3 inch deep drip pans for each
tiered coil bank.

Extend the top pan 300 mllineter 12 inches beyond the face of the coil

and extend the bottom pan not less than 600 nillineter 24 inches beyond the
face of the coil. Were nore than two pans are used, nake the pan
extension proportional. Make adequate supports fromthe sanme type of
material as the pans or fromhot-di p gal vanized angle iron with isolation
at the interface. Use 0.85 millinmeter 22-gauge, AISI Type 304,
corrosion-resistant steel for pan material, with silver-soldered joints.

M ni num si ze of the drain opening is 32 mllimeter 1-1/4 inches. Pipe the
pan to the drain.

Extend the integral cabinet drain pan under all areas where condensate is
collected and nake it watertight with welded or brazed joints, piped to the
drain. Provide corrosion protection in condensate collection areas, and
i nsul ate agai nst sweating. Provide minimum2.0 millinmeter 14-gauge sheet
met al ; however 16-gauge doubl e-drai n-pan construction is al so acceptabl e.

Provide cooling coil ends that are enclosed by the cabinet and are factory
i nsul ated agai nst sweating or drain to a drain pan

Provi de drain pans that are doubl e-pan construction, thernally isolated
fromthe exterior casing with 25.4 mllimeter 1 inch thick fiberglass
insulation. Provide drain pans that slope to the drain and drain
substantially dry by gravity al one when the drains are open

Provi de pans that have a double slope to the drain point.

[ Plastic drain pan material is allowed.

1[2.2.5 Insulation
Provide a unit that is internally fitted at the factory with a
sound-attenuating, thermal -attenuating, fibrous-glass material not I|ess
than 50.8 millinmeter 2 inches thick. Ensure that the insulation precludes
any condensation on any exterior cabinet surface under conditions that are
normal to the unit's installed location. Provide acoustic treatment that
attenuates fan noise in conpliance with specified noise criteria. Apply
material to the entire cabinet wi th waterproof adhesives and permanent
fasteners. Provide adhesive and insulating material in accordance with
NFPA 90A.

[ Provide insulated pl enuns and bypasses.

11 2.2.6 Plenums
Provide plenuns in the follow ng m ni nrum w dt hs:

a. 150 millinmeter 6 inches for mounting tenperature controls and to
separate two or nore coils of different size that are mounted in series

b. 355 millineter 14 inches between face and bypass danpers and upstream
accessories and at change in cross-section
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c. 600 mllinmeter 24 inches for access sections

I 227 Mul ti zone AHU

Provide nultizone unit delivery danpers that are part of the manufacturer's
standard unit construction and that nmeet the requirenents specified in the
par agr aph POWER- OPERATED DAMPERS of Section 23 09 33.00 40 ELECTRI C AND
ELECTRONI C CONTROL SYSTEM FOR HVAC

[ Provide face and bypass danpers and nultizone unit delivery danpers that
are part of the manufacturer's standard unit construction and that neet the
requirenents specified in the paragraph PONER- OPERATED DAMPERS of Section
23 09 33.00 40 ELECTRI C AND ELECTRONI C CONTROL SYSTEM FOR HVAC

I When required, add a balancing plate to the heating coil to equalize

resistance in airstreams of multizone units.

111 2.2.8 Bl ow Thr ough AHU

Fit the bl owthrough AHU with pressure-equalizing baffles.

12.2.9 Coils

2.2.9.1 Coi |l Section

Provide a coil section that encases cooling coils and drain pipes. Arrange
coils for horizontal air flow Provide internediate drain pans for
multiple-coils installation. Conpletely enclose coil headers with the
insulated casing with only the connections extendi ng through the cabinet.

2.2.9.2 Coil Pressure and Tenperature Ratings

Ensure that the coils are designed for the followi ng fluid operating

pressures and tenperatures:

SERVICE PRESSURE TEMPERATURE
Hot Water 289 Pa 121 degrees C
Chilled Water 289 Pa 4 degrees C
SERVICE PRESSURE TEMPERATURE
Hot Water 200 PSI 250 degrees F
Chilled Water 200 PSI 40 degrees F

Provide coils that are air-pressure-tested under

m ni mum pr essur es:

water at the follow ng

SERVICE

PRESSURE

Water (hot and chill ed)

289 Pa
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SERVICE PRESSURE

Water (hot and chill ed) 250 PS

2.2.9.3 Coi | Casings

Provide coils that are factory-tested, dehydrated, vacuumtested, purged
with inert gas, and seal ed before shipped to the job site.

Provi de stainless-steel casings. Provide cast iron, brass, or copper coi
headers. Fit water coil headers with 6.35 millinmeter 0.25 inch ips
spring-1 oaded plug drains and vent petcocks. Provide automatic air vents
with ball-type isolation valves for each coil that is piped to the drain
pan.

2.2.9.4 Chilled Water Coils

Provide 15.875 mllinmeter 0.625 inch outside dianeter copper tubing for
coils. Provide fins that are [alum nun] [copper] and nechani cal |y bonded
by tubing expansion with a maxi nrum spacing of 12 fins per 25.4 mllineter 1
inch unl ess otherwi se noted. Provide coils that have supply and return
connections on the same end. Provide a maxi mum of four coil rows.

2.2.9.5 Hot Water Coils
Provi de heating coils that have copper tubing [alum nunj [copper] fins.
2.2.9.6 Drai nable Coils

[ Provide drainable coils that are capabl e of being purged free of water with
conpressed air.

]l Provide self-draining coils that have a drain point at the end of every
tube and are pitched to that point. Drain provisions include drained
headers, U-bends with integral plugs, or nonferrous plugs in cast-iron
headers. Provide tubes that drain substantially dry by gravity al one when
the drains and vents are open

]2.2.10 Eliminators

Provide elimnators that are SMACNA t hree-break, hooked-edge design
constructed of reinforced 1.52 millimeter 16 gauge gal vani zed steel with
assenbl ed brazed joints. Provide easily renopvable elimnator sections for
cleaning fromthe side of the AHU without requiring partial or conplete

di sassenbly of the AHU casi ng.

2.2.11 Filters
2.2.11.1 Filter Housing

Provide factory-fabricated filter sections of the sane construction and
finish as the unit casings. Provide filter sections that have filter

gui des and full height, double-wall, hinged, and renovabl e access doors for
filter renmoval. Provide air sealing gaskets to prevent air bypass around
filters. Provide visible identification on nedia frames show ng the nodel
nunmber and airflow direction. Were a filter bank is indicated or
required, provide a neans of sealing to prevent bypass of unfiltered air.
Ensure that the filters performin accordance with ASHRAE 52. 2.
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2.2.11.2 Repl aceable Air Filters

Select filters conforming to UL 900, Cass 1. Ensure that when clean
filters are exposed to flane, the filters do not contribute fuel when
attacked by flame and emt only negligible amount of snobke. Provide
permanent frames with replaceable nedia, 25.4 mllinmeter 1 inch thickness,
size as indicated.

.2.11.3 Di sposable Cartridge Air Filters

Provide UL 900, Class 2, UL-classified, and factory-assenbled filters.
Provide nedia of ultra-fine glass fibers having 50 to 55 percent average
dust spot efficiencies with a maxi mumfinal resistance 19 mllineter

0. 75-inch water gauge, and maxi mum face velocity of 152.4 neter 500 feet
per minute. Construct filter frames of 1.21 nmillinmeter 18 gauge gal vani zed
steel or alumnumw th welded or riveted joints. Caulk or gasket the
entire assenbly to prevent air |eakage around the franes. Ensure that the
m nimum efficiency of the filter is 60 percent per ASHRAE 52. 2.

.2.11.4 Qutside Air Filters

Provi de an extended-surface, factory-assenbled air filters with supported
cartridges. Provide extended surface filter units fabricated for disposa
when the dust-load limt is reached as indicated by maxi nrum (final)
pressure drop

Filter Classification: UL-approved for Cass 1 or 2 conforming to UL 900.
Filter Grades, Nominal Efficiency and Application

a. Gade B: 80 to 85 percent noninal efficiency outfitter

b. Gade DD 25 to 30 percent nominal efficiency prefilter

Filter Media: G ade B Supported (Rigid Pleated) Type: Provide nedia that
i s conposed of high-density glass fibers[ or [ ] fibers]. Use
fastening methods to maintain pleat shape, seal alum numseparators in a
proper enclosing frane to ensure that there is no air |eakage for the life
of filter. Staples and stays are prohibited.

Grade D Type: Provide nedia that is conposed of synthetic/natural fibers
Bond a netal grid backing to the air leaving side of the nedia to maintain
uni form pl eat shape and stability for proper airflow and maxi num dust

| oading. Provide a nedia frame that is constructed of high-strength,

nmoi sture-resistant fiber or beverage board. Bond the pleated nmedia pack on
all four edges to ensure that there is no air |eakage for the life of the
filter. Staples and stays are prohibited.

Filter Efficiency and Arrestance: Deternine the efficiency and arrestance
of filters in accordance with ASHRAE 52.2 Standard Atnospheric dust spot
efficiency and synthetic dust weight arrestance that is not |less than the
following:
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Initial Average Fi nal Efficiency
Efficiency Efficiency (Percent)
(Percent) (Percent)
G ade B 58 79 98
G ade D Less than 20 22 89
Maxi muminitial and final resistance and inches of water gauge for each

filter cartridge when operated at 152.4 neter a face velocity of 500-feet
per mnute are as follows:

Initial Resistance Fi nal Resi st ance
Grade B, Rigid Pleated 0.60 1.00
Gade D, 50.8 millineter 0.32 0.70
Initial Resistance Fi nal Resi st ance
Grade B, Rigid Pleated 0.60 1.00
Grade D, 2-inches deep 0.32 0.70

Dust - Hol ding Capacity: Wen tested to 1.00 inch w.g. at 152.4 neter 500
feet per mnute face velocity, provide a dust-holding capacity fromeach 61
by 61 centinmeters 24 inch by 24 inch (face area) filter that is at |east
equal to the values listed below. For other filter sizes, provide a

dust - hol di ng capacity that is proportionally higher or |ower.

Grade B, Rigid Pleated 175 grans
Grade D, 50.8 millinmeter Deep 150 grans
G ade D, 100.16 millinmeter 300 granms
Grade B, Rigid Pleated 6. 17 ounces
Grade D, 2 inches Deep 2. 29 ounces
Grade D, 4 inches Deep 10. 58 ounces

M ni mum Medi a Area: Provide a mninmum net effective area in square feet
for each 61 by 61 centinmeters 24 inch by 24 inch (face area) filter at

152. 4 meter 500 feet per nminute face velocity of at |east the values listed
bel ow. For other filter sizes, provide a net effective nedia that is
proportionally higher or |ower.

Grade B, Rigid Pleated 57.0
G ade D, 2-inches Deep 14. 8
2.2.11.5 Air Filter Gauges
Provi de manoneter air filter gauges of the inclined tube differential type
that have solid acrylic plastic construction with a built-in level vial and

Equi p gauges with vent val ves
Ensure that the gauge range is

with an adjustable nirror-polished scale.
for zeroing and over-pressure safety traps.
adequate for the particular installation.

Provide one air filter gauge at each filter bank.
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PART 3 EXECUTI ON

3.

1 PREPARATION

Coordinate the size and |l ocation of concrete equi pnent pads, variable
frequency drives, control, and electrical requirenents.

.2 INSTALLATION

Install equipnent in accordance with the manufacturer's reconmendati ons.

Provide installation drawings in accordance with referenced standards in
this section.

.2.1 Tenporary Construction Filters

Have tenporary construction filters in place during normal building
construction whenever the AHUs are run for general ventilation, building
dehuni di fication, or other purposes during construction. Install two

| ayers of blanket filter at a time. Replace tenporary construction filters
as required during construction and after duct systemcleaning is conpleted.

After systens have been cl eaned and tenporary construction filters are
renoved, and before test and bal ance operations are started, install a set
of final filters. Avoid loading the filter with construction dust; do not
have final filters in place while general building construction is taking
place. Cean the permanent filter bank before testing and bal anci ng.

Perform operation tests on each fire danper in the presence of the
Contracting O ficer by renoving the fusible Iink and denponstrating the
operation of the damper.

The maxi mum nunber of coil rows is four. Maxi num nunber of fins per inch
is ten.

Provide variable air volune (VAV) termnal units that are certified by
AHRI 881 SI AHRI 880 I|-P and UL-1i sted.

.3 FI ELD QUALI TY CONTRCL

. 3.1 Vi bration Anal yzer

Use an Fast Fourier Transform (FFT) anal yzer to measure vibration |evels.
The followi ng characteristics are required: A dynam c range greater than
70 dB; a mininmum of 400-1ine resolution; a frequency response range of 5 Hz
to 10 KHz(300-600000 cpm; the capacity to perform ensenbl e averaging, the
capability to use a Hanni ng wi ndow, auto-rangi ng frequency anplitude; a

m ni mum anpl i tude accuracy over the sel ected frequency range of plus or

m nus 20 percent or plus or minus 1.5 dB

Use an accel eronmeter, either stud-nmounted or nounted using a rare earth,

| ow- mass magnet and sound di sk (or finished surface) with the FFT anal yzer
to collect data. Ensure that the mass of the accelerometer and its
mounti ng have mnimal influence on the frequency response of the system
over the sel ected neasurenent range
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3.

3.2 Acceptance

Bef ore final acceptance, use dial-indicator gauges to denonstrate that the
fan and notor are aligned as specified.

Before final acceptance, verify conformance to specifications using

vi bration analysis. Ensure that the maxi numvibration levels are 0.19 cm
per second 0.075 inches per second at 1 times run speed and at fan/bl ade
frequency, and 0.10 cm per second 0.04 inches per second at other nultiples
of run speed.

.3.3 AHU Testi ng

Conduct performance test and rate the AHU and conponents in accordance with
AMCA 211, AMCA 300, and ASHRAE 51. Provide AHU ratings in accordance with
AHRI 431 SI AHRI 430 |-P.

Provide final test reports to the Contracting Officer. Provide reports
with a cover letter/sheet clearly marked with the system nane, date, and
the words "Final Test Reports - Forward to the Systems Engi neer/Condition
Monitoring O fice/Predictive Testing Goup for inclusion in the Mintenance
Database."

Perform AHU start-up in the presence of the Contracting O ficer.

.4 CLOSEQUT ACTI VI TI ES

4.1 Operation And Mai ntenance

Subnit operation and mai ntenance manual s before testing the AHUs. Update
and resubnmit data for final approval no later than 30 cal endar days before
contract conpletion.

.4.2 Acceptance

Wth the warranty, provide a cover letter/sheet clearly marked with the
system nane, date, and the words "Equi pnent Warranty" - "Forward to the
Systens Engi neer/ Condition Monitoring Ofice/Predictive Testing Goup for
inclusion in the Mintenance Dat abase."

-- End of Section --
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