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NOTE: This gui de specification covers the

requi renents for desiccant cooling systens, both
solid and liquid types, which offset the | atent
cooling load by renoving noisture fromthe outside
air before it reaches the cooling coil. For Navy
projects, use only solid desiccant systens.

Adhere to UFC 1-300-02 Unified Facilities CGuide
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 reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR.
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PART 1

*kkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhhhhhkhkkkkkkkkkk

GENERAL

1.1 REFERENCES

*kkk

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkk

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 (RID) outside of
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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.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

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

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

AHRI 700 (2016) Specifications for Fluorocarbon
Refrigerants

ANSI / AHRI 210/ 240 (2008; Add 1 2011; Add 2 2012) Performance

Rating of Unitary Air-Conditioning &
Ai r-Source Heat Punp Equi prent

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

ASHRAE 15 & 34 (2013) ASHRAE Standard 34-2016 Safety
Standard for Refrigeration Systens/ ASHRAE
St andard 34-2016 Designation and Safety
Cl assification of Refrigerants-ASHRAE
St andard 34-2016

ASHRAE 84 (2013; Addenda A 2013) Method of Testing
Air-to-Air Heat Exchangers

ASME | NTERNATI ONAL ( ASMVE)
ASME B31.1 (2016; Errata 2016) Power Piping

ASME BPVC SEC | X (2010) BPVC Section | X-Wel ding and Brazing
Qualifications

ASTM | NTERNATI ONAL ( ASTM
ASTM A307 (2014; E 2017) Standard Specification for
Carbon Steel Bolts, Studs, and Threaded
Rod 60 000 PSI Tensile Strength

ASTM B209 (2014) sStandard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

ASTM B209M (2014) Standard Specification for Al um num
and Al umi num Al |l oy Sheet and Plate (Metric)

ASTM B210 (2012) Standard Specification for Al umi num
and Al um num Al [ oy Drawn Seaml ess Tubes

ASTM B210M (2012) Standard Specification for Al um num
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and Al um num Al |l oy Drawn Seanl ess Tubes
(Metric)

ASTM D1784 (2011) Standard Specification for Rigid
Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl ori nated Pol y(Vinyl Chloride) (CPVO
Compounds

ASTM F104 (2011) Standard C assification Systemfor
Nonnetal | i ¢ Gasket Materials

NATI ONAL ELECTRI CAL MANUFACTURERS ASSCCI ATI ON ( NEMA)
NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators

1.2 SUBMITTALS

NOTE: Review subnmittal 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.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms 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 subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

Use the "S" classification only in SD-11 O oseout
Submittals. The "S" following a submttal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkkk

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

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Drawings; C[, [____ ]Il
SD- 03 Product Data
Verification of Dinensions
Standard Products; C[, [ 11
Spare Parts
Qualifications
Field Instructions
Per f or mance Tests
Demonstrations
SD-06 Test Reports
Per f or mance Tests
Inspections
SD-07 Certificates
St andard Products
SD- 10 Operation and Mii ntenance Data

Operation and Mai ntenance Manual ; C[, [ 11
Dat a Package 5

1.3 QUALI TY ASSURANCE

1.3.1 Qualifications

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

NOTE: |If the need exists for nore stringent
requi renents for weldments, delete the first
bracketed statenent, otherw se delete the second.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

Wel d pipe in accordance with the qualified procedures, using performance
qual i fied welders and wel ding operators in accordance with ASVME BPVC SEC | X.
Submit [ ] copies of qualification procedures, and |list of names and
identification synbols of qualified welders and wel ding operators, prior to
non-factory wel ding operations. Wl ding procedures qualified by others,
and wel ders and wel di ng operators qualified by another enployer nmay be
accepted as permtted by ASME B31.1. Notify the Contracting O ficer 24
hours in advance of tests and performthe tests onsite, if practical. The
wel der or wel di ng operator nust apply the assigned synbol near each weld
personal ly made as a permanent record. Weld structural nenbers in
accordance with [Section 05 05 23.16 STRUCTURAL WVELDI NG [ wel di ng and

nondestructive testing procedures specified in Section 40 05 13.96 WELDI NG
PROCESS PI PI NG .
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1.3.2 Drawings

Because of the small scale of the drawings, it is not possible to indicate
all offsets, fittings, and accessories that may be required. Carefully
investigate the plunbing, fire protection, electrical, structural and any
other features or conditions that would affect the work to be perfornmed and
arrange such work accordingly, furnishing required offsets, fittings, and
accessories to nmeet such features or conditions. Submt draw ngs, at |east
[5 weeks] [ ] prior to beginning construction, providing adequate
detail to denobnstrate conpliance with contract requirenments and consi sting
of:

a. Equiprent |ayouts which identify assenbly and installation details to
i ncl ude energy recovery equi prment.

b. Piping layouts which identify all valves and fittings.

c. Plans and el evations which identify clearances required for naintenance
and operati on.

d. Wring diagrans which identify each conponent individually, by show ng
actual location in equiprment, and schematically, by show ng al
i nterconnected or interlocked rel ationshi ps between conponents.

e. Foundation draw ngs, bolt-setting information, and foundation bolts
prior to concrete foundation construction for all equi prent indicated
or required to have concrete foundations.

f. Details, if piping and equi pnent are to be supported other than as
i ndi cated, which include |oading and type of franes, brackets,
stanchi ons, or other supports.

1.4 DELI VERY, STORAGE, AND HANDLI NG

Store all equipnent delivered and placed in storage with protection from
the weather, humdity and tenperature variations, dirt and dust, or other
contaminants.

1.5 EXTRA MATERI ALS
Subnit spare parts data for each different itemof material and equi pnent
specified, after approval of the detail drawings and not later than [ ]
months prior to the date of beneficial occupancy. Include a conplete Iist
of parts and supplies, with source of supply.

PART 2 PRODUCTS

2.1 STANDARD PRODUCTS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Desiccant cooling systens are of two basic
types: dry desiccant on a rotor with hot air
regeneration and liquid desiccant with spray coils
and heat ed desiccant.

A schematic drawi ng, sequence of operation, and an

equi prent schedul e must be included on the
drawi ngs. Equi pnment which the basic
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dehum dificati on systemvendor |ists as optional or
"provi ded by others" nmust be clearly shown and sized.
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Provide materials and equi pment which are the standard products of a

manuf acturer regularly engaged in the manufacturing of such products and
that essentially duplicate equi pnent which is simlar in material, design
and wor kmanshi p. The standard products nust have been in satisfactory
conmercial or industrial use for two years prior to bid opening. The
two-year use nust include applications of equipnent and material s under
simlar circunstances and of sinmilar size. The two years experience nust
be satisfactorily conpleted by a product which has been sold or is offered
for sale on the comercial market through advertisenments, manufacturer's
catal ogs, or brochures. Products having less than a two-year field service
record will be acceptable if a certified record of satisfactory field
operation, for not |ess than 6000 hours exclusive of the manufacturer's
factory tests, can be shown. Al products nust be supported by a service
organization.

a. Subnmit manufacturer's catalog data, at least [5 weeks] [ ] prior to
begi nni ng construction, highlighted to show nodel nunber, size,
options, performance charts and curves, etc., in adequate detail to

denonstrate conpliance with contract requirenments. Provide performance
data over the full range of outdoor conditions for which

dehumi dification will be required, with the conditions defined by the
Contracting Officer. Supply data from manufacturer on all energy
recovery methods and equi pnent available for the system |nclude

manuf acturer's recommended installation instructions and procedures.

If vibration isolation is specified for a unit, include vibration
isolator literature containing catalog cuts and certification that the
i solation characteristics of the isolators provided neet the

manuf acturer's reconmendati ons.

b. Subnmit a certified list of qualified, permanent service organizations
for support of the equi pnent including their addresses and
qualifications. These service organi zati ons nmust be reasonably
convenient to the equi pnment installation and able to render
sati sfactory service to the equi pmrent on a regular and energency basis
during the warranty period of the contract.

c. The system nust be a conplete stand al one systemwith all necessary
controls, notors, fans, rotors, motors, drive conponents, punps,
reactivation conponents and filtration to provide autonmatic conti nuous
operation. Internal regeneration heat sources nmust be a part of the
system except external heat sources may be used under the foll ow ng
conditions: coordinate connections to external heat sources with the
system nanuf acturer, and connecting equi pnent such as punps, piping,
traps, etc., as shown on the drawi ngs and schedul es. The desiccant
nmust be of the [solid type on a rotary wheel] [liquid type utilizing
spray coils].

d. Subnit proof of conpliance with AHRI, ASHRAE, ASME, or UL requirenents
where specified for the system conponents, or equipnent. The |abel or
listing of the specified agency is acceptable evidence. In lieu of the
| abel or listing, a witten certificate froman approved, nationally
recogni zed testing organi zati on equi pped to perform such services, nust
be subnmitted stating that the itens have been tested and conformto the
requi renents and testing methods of the specified agency. When
performance requirenents of this project's drawi ngs and specifications
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2.

2.

2.

vary from standard AHRI rating conditions, conputer printouts, catal og,
or other application data certified by AHRI or a nationally recogni zed
| aboratory as descri bed above must be included. If AHRI does not have
a current certification programthat enconpasses such application data,
the manufacturer nust self certify that his application data conplies
wi th project performance requirenents.

2 MATERIALS
2.1 Gaskets
Gaskets nust conformto ASTM F104 classification for conpressed sheet with

nitrile binder and acrylic fibers for maxi num 371 degrees C 700 degrees F
service.

.2.2 Bolts and Nuts

Bolts and nuts, except as required for piping applications, nust be in
accordance with ASTM A307. Mark the bolt head to identify the manufacturer
and the standard with which the bolt conplies in accordance with ASTM A307

3 DESI CCANT SYSTEMS

NOTE: Desiccant systens are used basically for
large latent |oads. These systens should be

engi neered around a total system They can be used
in buildings with humidity requirenents |ower than
mechani cal equi pment capacity, for preprocessing of
QA to lower the | oad on nechanical systems, and as
liquid systens to naintain exact humdity

requi renents during all seasons. The designer
shoul d | ook at existing energy sources for
regeneration when considering a desiccant systemto
maxi m ze equi pnment usage and energy savi ngs.
Application of desiccant systens should involve
manuf act urer input when coordi nating equi pnment usage.

Desi gner should determine the type of DESI CCANT
SYSTEM requi red and del ete the unwanted systens.

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

. 3.1 Solid Desiccant System

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Desiccant cooling system equi pnent is sized
to neet space and ventilation |atent cooling | oads.
Typically, the desiccant dehum difies ventilation
air so that, when the desiccant ventilation air is
mxed with return air fromthe space, the resulting
mxture is of sufficiently low specific hunmdity to
satisfy the latent |oad of the space. The
refrigerant-based post-cooling systemis sized to
reduce the dry-bulb tenperature of the nmixture to
handl e the space sensible cooling load. In sone
cases, an optional pre-cooling coil is placed
upstream of the desiccant wheel so that the whee
can nore effectively dehunidify the outside air to
be introduced for ventilation or nakeup. Optiona
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2.

heating coils may be added in the desiccant unit
enclosure to partially or totally handl e the space
heating | oads. For Navy projects, use only solid
desi ccant systens.

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

The unit nust be a conplete, factory assenbl ed and tested system suitable
for outdoor installation. Each unit nust produce a capacity as rated in
accordance with [ ASHRAE 84] [ANSI/AHRI 210/240]. It nust be designed for
either curb nounting or structural steel support. Include the follow ng
conmponents as defined in paragraph SYSTEM COVPONENTS

Desi ccant Rot or

Thermal Rotor (or heat pipe)

Supply Fan

Regener ati on Fan

Regenerati on and Process Heating System

Filters

I ndi rect Evaporative Cooling System

Gas fired Boiler (optional)

Circul ating punps (boiler, evaporative cooling)

Refrigeration Section (optional) for pre- and/or post-cooling

T TreroeacoTo

.3.1.1 Control Package

Each unit nust be factory wired and equi pped with a central electrica
control panel nounted inside the service conpartnent. Mbunt vari abl e-speed
drive controller, if provided, inside the service conpartnent. Provide
switched lighting in the service conpartnent so that the panel can be
easily seen. Conpartnent nust be ventilated, if necessary, for cooling
vari abl e speed drive controller. Provide single power supply for the

unit. Al internal wiring nust be in accordance with the Nationa

El ectrical Code. Include all electrical conmponents required for automatic
operation, based on signals fromrenotely nounted humidity and tenperature
sensors/controll ers. Make connections to renpte devices at the nmarked
termnals. The internal control panel nust report discharge tenperature
and hum dity. Additional reporting of all control data nust be available to
a central control station, as specified in Section 23 09 00 | NSTRUVENTATI ON
AND CONTROL FOR HVAC.

.3.1.2 Unit Munting

[Curb mount unit] [Support unit with structural steel]. Isolate the entire
unit fromthe building structure on vibration isolators with subnitted and
published I oad ratings. Vibration isolators nust have isolation
characteristics as recommended by the manufacturer for the unit supplied
and the service intended.

3.2 Li qui d Desi ccant System

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Liquid desiccant systens are capabl e of

mai nt ai ni ng year round humidity control due to
characteristics of the conditioner solution and the
units ability to maintain the concentration of the
solution. Additionally, these units are capabl e of
lowering the air tenperature because the conditioner
sol ution passes through a heat exchanger utilizing a
cold liquid such as chilled water. The designer
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should work with the manufacturer to integrate these
systems with the existing nmechanical units. One
approach would be to use the desiccant systemto
precondition supply air for several chiller-AHU
systems.

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

The unit nust be a conplete, factory assenbl ed and tested, system suitable
for outdoor installation and produce a capacity as rated in accordance with
ANSI / AHRI 210/240. It must be designed for [curb nounting] [or]

[structural steel support]. Include the follow ng conponents as defined in
par agr aph SYSTEM COVPONENTS

Condi tioner unit
Condi ti oner cool er
Regener at or

Regener at or heater

Level control

Filter screening

Freest andi ng punp assenbly
Make up water system
Condi ti oner fan
Regenerator fan

T Fe@Teaooe

.3.2.1 Control Pane

Each unit nust be factory wired and equi pped with a central electrica
control panel nounted inside the service conpartnent. Provide a single
power supply. Al internal wiring nust be in accordance with the Nationa
El ectrical Code. |Include all electrical conponents required for automatic
operation, based on signals fromrenotely nounted hunmdity and tenperature
sensors/controllers. Mke connections to renote devices at the marked
terminals. The internal control panel nust report discharge tenperature
and humidity. Additional reporting of all control data nust be avail abl e
to a central control station, as specified in Section 23 09 00

| NSTRUVENTATI ON AND CONTROL FOR HVAC

.3.2.2 Equi pnrent Mounti ng

Set the conditioner and regenerator units on |level concrete floor or slab.
Seal the floor with epoxy seal ant before the equi pnent is set in place.
Unit nust be surrounded by a curb.

.4  UNIT CONSTRUCTI ON
4.1 Solid Desiccant System

Unit nust be suitable for outdoor installation and designed for either
structural or curb nounting without field nodification. The enclosure
system nmust be air-tight (2 percent maxi num | eakage at 150 percent design
static pressure fromsection to section). Construct the unit base of
fornmed mininum 10 GA steel coated with red- oxide priner. Locate cross
menbers to support each mmjor conponent. Fit lifting lugs fitted to
required structural nenbers. Paint unit exterior painted with a | ow gl oss
enamel.

.4.1.1 Housing

Construct the unit housing and internal partitions of mninum 18 GA
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gal vani zed steel with the exterior panels treated to allow for painting.
Insulate all external walls with foil-faced fiber glass insulation at |east
25 mm 1 inch thick and secured by permanent mechani cal fasteners welded to
the panels. Seal adjoining panels seal ed by permanent nechani cal fasteners
wel ded to the panels and with silicone conpound, as specified in Section

23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.4.1.2 Servi ce Panel s

Provi de renovabl e service access panels for all conponents. The openings
must be of sufficient size to allow service to all naintenance itens.
Provide all service panels with resilient gaskets and hardware to assure
conpression. Provide access doors for boiler and control sections wth
continuous hinges. Seal roof panels to provide a weather-tight encl osure.

4.2 Li qui d Desi ccant System

The unit nust consist of conditioner and regenerator watertight housings
containing the sunp of vinylester FRP with additives to achieve a U. L.
Class 1 flame spread rating, or equal. The conditioner cooler, and
regenerator heater nmust be of the plate-and-frame type, with carbon stee
frame carrier bars and tiebolts; titaniumplates and nitrile or EPDM
gaskets.

.4.2.1 Piping

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Edit Section 22 00 00 to the extent necessary
to specify FRP and CPVC pi ping, valves and pressure
testing of piping system

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

The conditioner piping nmust be FRP or CPVC rated for continuous service at
107 degrees C 225 degrees F with the desiccant solution. Install FRP

pi ping for the regenerator. Bl ackiron, galvanized and stainless steel are
not acceptable. CPVC piping nust be Schedule 80, Type |V, Gade 1, 4120,
in accordance with ASTM D1784, as specified in Section 22 00 00 PLUMBI NG
GENERAL PURPCSE. Support the piping so that no stress is placed on
connections to the equipnment. Install piping at |least 610 nm2 ft away
fromall maintenance access openings and belt guards. Solution punp

di scharge piping nust be arranged to allow renoval of the punp fromthe
punp tank. Incorporate a 90 degree el bow or a vertical spool piece to the
punp di scharge piping at least 1.2 m4 ft long so the punp can be lifted
vertically fromthe tank. Pressure test all piping for |eaks before

i nsulating. Were possible, conplete equipnent start-up before the
insulation is applied.

.4.2.2 Val ves and Thernmowel | s

Val ves in the conditioner solution piping nust be nade of CPVC

t hermopl astic-lined cast iron, or as reconmended by the manufacturer
Thernowel | s in the solution piping nust be nonel or TFE-coated steel
Stainl ess steel thernowells are not acceptable. Install flanged pipe
fittings when possible. Avoid threaded fittings and connections. Instal
red rubber or neoprene full-face gaskets in flanged connecti ons.

.4.2.3 Insulation

I nsul ate conditioners whenever a cool ant other than cooling tower water is
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used to prevent surface condensation. Insulate the entire unit including
the solution and cool ant piping. Install flexible rubber, rigid foam

pl astic, or other non-perneable, vapor-tight insulation material for
conditioners. When the equiprment is installed outside, an ultraviolet and

weat her protective coating nust be applied to the insulation. Insulate
regenerators and steamor hot water piping with 50 nm 2 inch of rigid,
foil- or plastic-faced, fiberglass board. Insulate solution piping for

personnel protection. Apply weather protective covering if the equipnent
is installed outside. Do not penetrate the outer casing of the conditioner
and regenerator with insulation fasteners. Contact cenent or other
adhesi ve as recommended by the insulation manufacturer for use with an FRP
substrate nust be used for insulation fastening. Install insulation in
conformance with Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.4.3 Insulation

I nsul ate conditioners whenever a cool ant other than cooling tower water is
used to prevent surface condensation. Insulate the entire unit including
the solution and coolant piping. Install flexible rubber, rigid foam

pl astic, or other non-perneable, vapor-tight insulation material for
conditioners. When the equiprment is installed outside, an ultraviol et and

weat her protective coating nust be applied to the insulation. Insulate
regenerators and steamor hot water piping with 50 nm 2 inch of rigid,
foil- or plastic-faced, fiberglass board. Insulate solution piping for

personnel protection. Apply weather protective covering if the equi pnent
is installed outside. Do not penetrate the outer casing of the conditioner
and regenerator with insulation fasteners. Contact cenent or other
adhesi ve as recommended by the insulation manufacturer for use with an FRP
substrate nust be used for insulation fastening. Install insulation in
conformance with Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

.4.4 Safety Requirenents

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Catwal k, | adder and guardrail nay be
required. Select the applicable bracketed itens,
delete the others, and indicate on the draw ngs the
selected items. |If not applicable, delete the
entire sentence within the brackets.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Insulate,fully enclose, guard, or fit with other types of safety devices
al | exposed noving parts, parts that produce high operating tenperature,
parts which nmay be electrically energized, and parts that may be a hazard
to operating personnel , fully enclosed, guarded, or fitted with other
types of safety devices. Install safety devices installed so that proper
operation of equipnent is not inpaired. Provide
[[Catwal k][ Ladder] [ Guardrail] where indicated and in accordance with
Section [05 50 13 M SCELLANEQUS METAL FABRI CATI ONS][05 51 33 METAL
LADDERS].]

2.4.5 El ectrical Wrk

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

NOTE: Where notor starters for nechani cal equi pment
are provided in nmotor-control centers, the
references to notor starters will be del eted.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

SECTI ON 23 84 19.00 Page 13



El ectrical equi pment, notors, notor efficiencies, and wiring nust be in
accordance with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM  Provi de

el ectrical notor driven equi prment specified conplete with notors, notor
starters, and controls (including variable speed control of process air
flow for solid units, where applicable). Electrical characteristics and
encl osure type nmust be as shown, and unl ess otherw se indicated, al

integral size notors with open, dripproof, or totally enclosed fan cool ed
encl osures, nust be prem umefficiency type in accordance with NEMA MG 1.
Field wire in accordance with manufacturer's instructions. Each notor nust
conformto NEMA MG 1 and be of sufficient size to drive the equi pment at
the specified capacity w thout exceeding the naneplate rating of the

motor. Al notors nmust be continuous duty with the enclosure specified.
Provide notor starters conplete with thermal overload protection and other
appurtenances necessary for the motor control indicated. Furnish notors
with a magnetic across-the-line or reduced voltage type starter as required
by the manufacturer. Provide notor starter with [ NEMA 1] [ NEMA 3R] [ NEMA
[ ]] enclosures. Provide nmanual 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.

.4.6 Duct Wor k
.4.6.1 Pl enuns and Duct wor k

Provi de desiccant units with flanges on the air openings for duct
connection. Bolt inlet and outlet plenuns to the flange with a gasket

bet ween the connection. Provide access doors, for servicing diffusers and
elimnators, in the inlet and outlet plenums. Inlet ductwork rnust be
designed to allow uniformdistribution of air across the entire opening.
Qutl et plenuns and ductwork nust allow adequate room for servicing the
elimnators and nmust provide proper airflow through the equipnent. Provide
pl enum and ductwork sizes as shown and specified in Section 23 00 00 AIR
SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

.4.6.2 Regener at or Exhaust Ductwork

The regenerator exhaust ductwork nust be made of gl ass-fiber reinforced

pol yester (FRP) or nonel. FRP nust be rated for continuous duty at 82
degrees C 180 degrees F. Construct duct joints watertight. Incorporate a
drip collar in the exhaust plenum and duct to capture any condensation that
occurs inside the duct. Pitch long horizontal duct runs slightly in the
direction of air flow, and incorporate | ow point condensate drains.

.5 SYSTEM COVPONENTS
.5.1 Desi ccant Rot or

Provide and install dehum difiers of a non-cyclic adsorption type with a
single desiccant rotary structure designed for continuous operation

Provi de counter flow construction arrangenment of process and regeneration
air streans with full face pressure seals to prevent cross | eakage with
static pressure differentials up to 200 nm 8 i nches water gauge. The
rotary structure nust consist of a stable, hygroscopic desiccant materi al
such as Silica Gel, TitaniumSilicate, or a Zeolite, deposited on a

honey- conbed substrate designed to nmaxinize the desiccant area exposed to
the air stream and nininize the thernmal carryover fromthe regeneration
side to the adsorption side. Ensure lamnar air flow through the structure
for mnimmpressure loss. The rotor must be conplete with an electric
motor with over-current protection and a speed reducer assenbly driving the
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rotor through a flexible circunferential drive belt. Include a slack side
belt tensioner for automatic take-up.

2.5.2 Heat Exchanger
2.5.2.1 Ther mal Rot or

M nim ze the transfer of water vapor between the process and regeneration
sides of the unit with a rotary, non-hygroscopic type thermal rotor
Construct and size the rotor to maxinize the transfer of heat fromthe
supply air streamto the regeneration air streamwhile mnimzing the
transfer of noisture back to the supply air stream Supply and cooling air
streans nmust be counter flow and the conponent fitted with full face
contact seals on both sides to prevent |eakage.

2.5.2.2 Heat Pi pe

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

NOTE: The designer will research |ocal conditions
to determine the effect of corrosive atnosphere on
dissimlar metals. Were condenser or evaporator
coils are to be installed in corrosive atnospheres,
the specification for coils and fins will be
rewitten for these specific conditions.

Consi deration should be given to the foll ow ng coi
and fin conbinati ons based on past experience with
the suitability of these naterials in dealing with
the | ocal conditions.

a. Copper coil and alum numfins, coated.

b. Copper coil and copper fins, coated.

c. Aluminumcoil and aluminum fins, coated.
d. Alumnumcoil and al um num fins, uncoated.
e. Copper coil and copper fins, uncoated.

Coating nmay be either phenolic or vinyl. For coils
with relatively close fin spacing such as those
found in nbst unitary equi pnent, the phenolic
coating is preferred. Phenolic has | ess tendency to
bridge across the fins than vinyl, has better

thermal conductivity than vinyl and in many
condi ti ons weat hers better than vinyl.

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

Heat pipe coils nust be of the extended-surface fin-and-tube type and be
constructed of seaml ess [15] [18] [25] m{ 1/2] [5/8] [one] inch nonina
diameter [copper] [or] [alum nun utilizing wought alum num Al'l oy 3003 or
Al'l oy 5052tubes with conpatible [copper] [or] [alum num fins. On heat
pipes with all alum numconstruction, tubes nust conformto ASTM B210N
ASTM B210, alloy 1100 and al um num all oy conform ng to chenica

requi renents of ASTM B209NM ASTM B209; use alloy 7072 for the fins and end
sheets. Solder or nechanically bond fins to the tubes and installed in a
metal casing. Test coils after assenbly at pressure specified in

ASHRAE 15 & 34 for the refrigerant enployed in the system [After testing
of the heat pipe coils, dry coils to renove free noisture, and cap to
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prevent entrance of foreign matter.]
2.5.2.3 Refrigerants

Refrigerants nust be one of the hydrochl orofl uorocarbon or

hydr of | uor ocarbon gases and have nunber designati ons and safety
classifications in accordance with ASHRAE 15 & 34. Refrigerants nust neet
the requirements of AHRI 700 as a nmininmum Refrigerants nust have an Ozone
Depl eti on Potential (ODP) of less than or equal to 0.05 and be in
compliance with pertinent EPA regulations. Factory |leak test and dehydrate
the unit, as specified in Section [23 64 26 CH LLED, CHI LLED- HOT, AND
CONDENSER WATER PI PI NG SYSTEMS] [23 23 00 REFRI GERANT PI PI NG .

2.5.3 Fans (Solid Desiccant Systenm) For Supply and Regeneration

Equip the unit with two belt driven backward inclined blowers. Provide a
drive belt rated for mni nrum 150 percent of notor horsepower on each
motor. Provide sheaves with the supply fan notor for air bal ancing.
Provi de nom nal 3500 RPM notors, NEMA B with open dripproof housings and a
m ni mum servi ce factor of 1.15.

2.5. 4 Heati ng System (Solid Desiccant Systen)
Regeneration and process heating coils nust be of the finned tube type, and
be constructed of 13 mm 1/2 inch OD seanl ess copper tube nechanically
bonded to aluminumfins. |Include a flanged, heavy-gauge, gal vani zed stee
housing for nounting the coils to the unit. The coils nust be rated for
1135 kPa 150 psig.

2.5.5 Filters (Solid Desiccant System

Equi p outside air inlets and return air plenuns with 50 mrm 2 i nch, 30
percent mininmumefficiency filters. Provide pleated and di sposable filters.

2.5.6 I ndi rect Evaporative Cooling System (Solid Desiccant Systen)

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

NOTE: Whiere water is of high hardness (>121 ppm or
ng/ L), provisions shall be nade to facilitate
automatic or manual bl owdown to reduce solids

buil d-up. Alternatively, water should be softened
prior to use as make-up for the evaporative cooling
system.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Use evaporative cooling to indirectly cool the supply air. Include an
evaporative cooling nedia of cellul ose paper inpregnated to resist
degradation and PVC piping with the system

2.5.7 Gas Fired Boiler (Solid Desiccant System

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Boiler regeneration capacity, as determ ned
by the manufacturer, may be based on the
regeneration capacity required under "design day"
conditions, or 1 percent or 2.5 percent sunmmer

out door design conditions. The supporting rationale
behi nd such sizing is that the specific hunmidity of
the air leaving the desiccant will be fairly
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constant over variabl e outdoor conditions. The
boiler will substantially regenerate the desiccant

at relatively high outdoor dry-bulb tenperatures and
specific humdity ratios, while full-capacity
regeneration at | ower outdoor dry-bulb tenperatures
and specific humdity ratios will still produce a
process air streamwith a specific humdity ratio
conparable to that achieved at outdoor conditions
of higher dry-bulb tenperature and specific humdity
ratio. This approach mnininizes the expense of a

hi gher capacity boiler, boiler short-cycling at
light dehumidification | oads and the unnecessary
expense of excessive dehunmidification. |[|f a higher
capacity boiler is required, the designer should

di scuss this with the manufacturer and investigate
the possibility of nodulating control of
regeneration heat (which will be sinpler to obtain
with an external, rather than internal, heat source
for regeneration).
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Provide a gas-fired water heater boiler suitable for delivering fluid
tenperatures of 99-104 degrees C 210-220 degrees F. Construct boiler with
a copper tube exchanger and cast iron wet walls. Provide conplete unit
with all controls, including an automatic gas valve, automatic pilot spark
ignition system power draft inducer, supply water control tenperature

sensor, and suitable safety controls. |Include properly sized di aphragm
type expansion tank for the hydronic system Diaphragm nmust be flexible
butyl securely attached to inner tank wall. Maxi num al | owabl e wor ki ng

pressure nust be at |east 791 kPa 100 psig, and 116 degrees C 240 degrees F
temperature.

.5.8 Circulating Punps (Solid Desiccant System

Provi de a subnersible type evaporative cooling punp with a hooded i ntake,
pol ypr opyl ene screen, and thermal overload protection. Provide an in-line
cl ose coupl ed single stage centrifugal boiler punp.

.5.9 Refrigeration Section (Solid Desiccant System

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

NOTE: The addition or elimnation of the
refrigeration section to a rotary wheel desiccant
shoul d not hinder the designer from selecting
additional refrigeration equi pnent downstream or
upstream (pre-cooling coil) of the desiccant unit.
The desi gner can choose this option, but should view
t he desiccant systemas part of the total air
delivery system

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

The refrigeration | oop must be integral to the unit, and factory charged.
The condenser section nust provide the heat required to regenerate the
desiccant rotor, and the evaporator section nust provide additiona

cool i ng/ dehunmi dification. Provide one of the hydrochl orofl uorocarbon or
hydr of | uor ocar bon gas type refrigerants with nunber designations and safety
classifications in accordance with ASHRAE 15 & 34. Refrigerants nust neet
the requirements of AHRI 700 as a nmininmum Refrigerants nust have an Ozone
Depl etion Potential (ODP) of less than or equal to 0.05 and be in
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conpliance with EPA regul ations. Factory |leak test and dehydrate the unit,
as specified in Section [23 64 26 CH LLED, CHI LLED- HOT, AND CONDENSER WATER
Pl PI NG SYSTEMS] [23 23 00 REFRI GERANT PIPING [or] [Section 23 81 00
DECENTRALI ZED UNI TARY HVAC EQUI PMENT] .

.5.10 Condi tioner unit (Liquid Desiccant System
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NOTE: Lithiumchloride salt solution is now being
used in liquid desiccant systens. |f another
solution is to be used, the designer nust edit those
parts that nmake reference to lithiumchloride
solution to reflect the properties of the solution
used.
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The conditioner unit nmust consist of a watertight housing containing the
sunp, inlet air diffusers, desiccant solution-to-air contact surface,
desi ccant solution distribution systemand nist elimnator system and a
free standi ng punp assenbly with tank, vertical seal-less solution punp and
motor, and full-flow solution filter screen. Fabricate the housing and
punp tank from corrosion resistant materials resistant to the desiccant
solution. Construct internal parts made of cupronickel or nonnetallic
corrosion-proof materials. Construct the desiccant solution punp and all
other wetted parts with corrosion resistant materials. Fiberglass

rei nforced plastic surfaces nust be pignmented and U. V. stabilized for
exposure to direct sunlight.

.5.10.1 Hum dity Conditioni ng

The humidity conditioning system nust be of the liquid desiccant type. The
system be capabl e of sinmnultaneous air cooling and dehum dification as

i ndi cated on the drawi ngs. The system nust automatically, fully nodul ate
the usage of conditioner coolant and regenerator heat to match the system
cooling and dehumidification loads. Deliver with the hunmidity conditioning
systemair containing not nore than 5 nicroorganisnms per 0.3 Cu. m10 Cu. Ft,
as neasured by the Six-Plate Andersen Sanpling Method, provided the supply
air to the systemcontains not nore than 100 organi snms per 0.3 Cu. m 10 Cu.
Ft.

.5.10.2 Desi ccant Sol uti on

The desi ccant solution nmust be stable and non-toxic and the desiccant not

exi st in the vapor phase in the conditioned air stream The naxi num | oss

rate of desiccant to the conditioned air stream mnmust not exceed two parts

lithiumper billion parts air, by weight. Provide the end user with

anal ysi s and reconmendati ons for maintenance of the desiccant solution six
times yearly, free of charge, for the life of the equipnent.

.5.11 Condi ti oner Cool er (Liquid Desiccant System

Provi de conditioner desiccant solution cooler of the plate-and-frame type,
with carbon steel franme carrier bars and tiebolts; titaniumplates and
nitrite or EPDM gaskets. Provide the solution heater conplete with heating
fluid control valve. The heat exchangers nust be shipped |oose for field
installation.
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2.5.12 Regenerator (Liquid Desiccant System

The regenerator units nust each consist of a watertight housing containing
the sunmp, inlet air diffusers, desiccant solution-to-air contact surface,
desi ccant solution distribution systemand nist elimnator system and a
free standing punp assenbly with tank, vertical seal-less solution punp and
motor, and full-flow solution filter screen. Fabricate the housing and
punp tank of corrosion resistant materials resistant to the desiccant
solution. Construct internal parts of cupronickel or nonnetallic
corrosion-proof materials. Construct the desiccant solution punp and all
other wetted parts with corrosion resistant nmaterials resistant to the
desiccant solution. Fiberglass reinforced plastic surfaces nust be
pignented and U. V. stabilized for exposure to direct sunlight.

.5.12.1 Humi dity Conditi oner

The humi dity conditioning system nmust consist of separate conditioning and
desi ccant regeneration units providing conplete separation of conditioned

and regeneration air streans. The manufacturer nust guarantee that there

will be no cross-I|eakage of conditioner and regenerator air streans under

any circunstances.

.5.12.2 Fan Assenbly

Supply the regenerator with a separate field-nounted fan and fan box
assenbly, consisting of housing, forward-curved fan notor, and drive.
Construct the fan wheel of steel. Construct the fan box of gal vanized
steel. Heresite coat the fan wheel and fan box interior. Paint the fan
box exterior with a prine and finish coat of industrial-grade acrylic
machi ne enanel .

.5.12.3 Equi prent Locati on

Desi gn the equi pnent so that the conditioner and regenerator units need not
be installed in the sane |ocation, and may be | ocated wherever convenient.
Where units are installed outside, weatherproof insulation is required and
adequate freeze protection for water, steam and condensate piping is
required.

.5.13 Regener ator Heater (Liquid Desiccant Systen)

The regenerator solution heater nust be of the plate-and-frane type, with
carbon steel frame carrier bars and tiebolts; titaniumplates and nitrite
or EPDM gaskets. Supply the solution heater conplete with heating fluid
control valve. The heat exchangers nust be shipped | oose for field
installation.

.5.14 Level Control (Liquid Desiccant Systen)

The | evel control panel must consist of safety interlock pressure swtch
unit pressure drop indicator, bubbler type supply pneumatics, P/
transducer, |/P transducer, and PID single-loop controller, all contained
in a NEMA 12 enclosure. Ship the |evel control panel nounted to the unit.
.5.15 Filter Screening (Liquid Desiccant System

Equi p the unit with noncorrosive diffuser and filtering system capabl e of

filtering any droplets in the air streamand diffusing the streamfor
uniformairflow distribution
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2.5.16 Freest andi ng Punmp Assenblies (Liquid Desiccant System

Equi p the conditioner and regenerator with a freestanding seal -1 ess punp
and notor. Construct the punps shaft with an corrosion resistant materials
suitable for the desiccant solution and all other wetted parts of

vi nyl ester FRP, or equal

2.5.17 Make Up Water System (Liquid Desiccant System

Equip the unit with piping, valving, and controls to automatically maintain
solution level in the conditioner section. The |evel control panel nust
consist of a safety interlock pressure switch, unit pressure drop

i ndi cator, bubbler tube ("type" is indicated above) supply pneunatics, P/I
transducer, |/P transducer, and PID single-loop controller, all contained
in a NEMA 12 enclosure. The level control panel nust be shipped nmounted to
the unit.

2.5.18 Condi tioner Fan (Liquid Desiccant System

Equip the unit with a conditioner fan only to the extent necessary to
supply static pressure to existing equipnent, or if used as a stand al one
unit, as specified in Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON

VENTI LATI ON, AND EXHAUST SYSTEM

2.5.19 Regenerati on Fan (Liquid Desiccant System

Supply the regeneration fan with a separate fiel d-nmounted fan and assenbly
rated for the requirenents of the regeneration system The fan and
assenbly nust be of such design and construction to be resistant to the
chemicals within the regenerator, as specified in Section 23 00 00 AIR
SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

2.6  SUPPLEMENTAL ACCESSORI ES/ SERVI CES
2.6.1 Nameplates

I nclude for each major conponent of equiprment the manufacturer's nane,
address, type or style, and catal og or serial nunber on a plate securely
attached to the item of equipnment. Secure naneplates to the cabinet of dry
desiccant units, indicating the equipnent enclosed within the cabinet

behi nd the nameplate. Provide cabinets with hinged panels, as specified,
to facilitate maintenance of the conponent described on the naneplate
secured to the cabinet.

2.6.2 Drain and Makeup Water Piping

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

NOTE: All drain and nakeup water piping should be
i ndi cated on the draw ngs.
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Provide and install piping in accordance with the requirenents of Section
22 00 00 PLUMBI NG, GENERAL PURPCSE. Connect drains which connect to
sanitary sewer system by neans of an indirect waste.

2.6.3 St eam Pi pi ng and Accessories

Provide and install steam piping and accessories in accordance with Section
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23 52 00 HEATI NG BA LERS
2.6.4 Condi ti oner Sol ution Concentration

Provi de the conditioner solution concentration capable of mmintaining the
hum dity level specified on the draw ngs.

2.6.5 Automatic Controls
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NOTE: Change paragraph as required to coordi nate
the central equi pnent controls with the air-side
systemcontrols. In projects where this
specification is intended to produce control

equi prent for existing air-side systems, this
paragraph will be edited to secure controls to natch
existing controls and to properly integrate the
specified controls into the existing tenperature
control system Designer will be required to put a
sequence of control for each cooling tower fan,
chilled water punp, condenser water punp, etc. on
the contract draw ngs.

One control neasure recomended for consideration by
t he designer for solid desiccant units is a bypass
danper arrangenent whereby desiccant unit components
are de-energized when the desiccant unit is not
perform ng dehunidification, and a danper in the
process air ductwork is closed. At the same tine, a
(bypass) danper in the outside air ductwork is open
so that a central station air handling unit will not
have to draw ni ni mum (or econom zer cycle) outside
air quantities through the desiccant unit; i.e.,
outside air will bypass the desiccant unit on its
way to the central air handler. When

dehumi dification is called for, the bypass danper
will close and the danper in the process air
ductwork will open, which will enable desiccant unit
conponents to be energized (the danpers can be near
one anot her and set to assunme reversible and
opposite positions through nounting on a conmon
jackshaft). This control has nunerous advant ages:

it reduces aggregate flow t hrough desiccant unit
filters and rotors, extending their useful lives; it
reduces fan head pressure loss fromparticul ate
accumul ation on filters and rotors, sinultaneously
reduci ng desiccant fouling and acconpanyi ng | oss of
dehum dification capacity; also, it reduces

el ectrical energy consunption since the desiccant
unit process air fan will not (and cannot) operate
to nove air through the desiccant unit to the
central station air handl er when dehumidification is
not called for. The differential on the controls
nmust be set; however, so that danpers and desi ccant
unit conponents do not short cycle.
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Provi de automatic controls for the specified desiccant systemswith the
desi ccant equi pment. These controls nust operate automatically [in
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PART 3

3.

3.

3.

accordance with Section 23 09 93 Sequences of QOperation] to bal ance the
equi prrent capacity with the I oad on the air conditioning system and be

fully coordinated with and integrated into the [tenperature contro

system

specified in Sections 23 00 00 AIR SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND
EXHAUST SYSTEM and 23 09 00 | NSTRUMENTATI ON AND CONTROL FOR HVAC] [ exi sti ng
air-conditioning systeni.

1

After becoming famliar with al

EXECUTI ON

EXAMINATION

details of the work, performverification

of dinensions in the field, and advise the Contracting O ficer of any

di screpancy before perforni ng any work.
prior to beginning construction,
confirmng existing conditions,

2 INSTALLATION
NOTE: Al pertinent piping and rel ated equi pnent
supports are to be designed and indicated in
accordance with UFC 3-310-04 for seismc design
Perform al |

recommendati ons, and equi pment warranty requirenents.

2.

1

Equipment

*kkk
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NOTE: Designer will determine, in the initial
stages of design, the approxi mate distances required
for maintenance clearances of all new equi pnent. he
mai nt enance clearances will be used in determ ning
the final layout of the equipnent. For
installations where noi se and vi bration transm ssion
to the building nust be reduced, the nmaximm
tolerable transmissibility, in percent, should be
determ ned and the blank filled with the appropriate
value. When it is not necessary to specify the
percent of transmissibility, the itemin the
brackets will be deleted and brackets renoved.
Recommended transmissibility in percentages is: 10
percent for equiprment nmounted in very critica

areas; 10 to 20 percent for critical areas; and 20
to 40 percent for noncritical areas. The draw ngs
shoul d be checked to ensure that all structural and
equi prent connection factors and the conditions
surroundi ng the equi pment to be provided with the
vibration isolation units favorably influence the

ef fectiveness of the isolators. Were many itens of
equi pnent require different transni ssion val ues,
based on the equi pnent |ocation, the specification
may be revised to indicate the appropriate val ues on
t he draw ngs.
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Provi de necessary supports for all equi pnment, appurtenances, and pipe as

required, including franes or supports. |Isolate housings fromthe building
structure. |f mechanical vibration isolators are not provided, furnish
vi bration absorbing foundations. Include isolation units consisting of

machi ne and fl oor or foundation fastenings, together with internedi ate
isolation material for each foundation. Set other floor-nounted equi pnent
on not less than a 150 mMmm 6 inch concrete pad doweled in place. Concrete
foundations for floor mounted punps nmust have a mass equivalent to three
times the wei ght of the conponents, punp, base plate, and notor to be
supported. In lieu of concrete pad foundation, concrete pedestal bl ock
with isolators placed between the pedestal block and the floor may be
provided. Concrete pedestal block nust be of nmass not |ess than three
times the conbi ned punp, notor, and base weights. Select and size

i sol ators based on | oad-bearing requirenents and the | owest frequency of
vibration to be isolated. Isolators nust limt vibrationto [__ ]
percent at |owest equi pnent rpm Provide |lines connected to punps nounted
on pedestal blocks with flexible connectors. Furnish foundation draw ngs,
bolt-setting informati on, and foundation bolts prior to concrete foundation
construction for all equipnent indicated or required to have concrete
foundations. Install concrete for foundations and concrete-structured or
cast-cooling towers as specified in Section 03 30 00.00 10 CAST-1 N PLACE
CONCRETE. Properly level, align, and secure in place all equipnent in
accordance with manufacturer's instructions.

. 2.2 General Piping, Valves, and Duct Installation

Install all piping, valve, and duct installation in accordance with the

desi ccant equi prent manufacturer's recommendation or in accordance with
Sections 23 00 00 AIR SUPPLY, DI STRIBUTI ON, VENTI LATI ON, AND EXHAUST
SYSTEM , 23 64 26 CHI LLED, CHI LLED-HOT, AND CONDENSER WATER Pl PI NG SYSTEMS] [
23 23 00 REFRI GERANT PIPING[] 1,1 and 22 00 00 PLUMBI NG GENERAL
PURPOSE.

. 2.3 Pi pe Col or Code Marking

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

NOTE: Designer will coordinate color code narking
with Section 09 90 00. Color code marking for
piping not listed in Table I of Section 09 90 00,
will be added to the table.

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

Col or code as specified in Section 09 90 00 PAI NTS AND COATI NGS
.3 MANUFACTURER S FI ELD SERVI CE

Provide the services of a factory-trained representative for [
The representative nust advise on the proper operation and servicing of the
equi pnent and nake any adjustnments necessary to insure full conpliance with
design criteria.

.4 DEMONSTRATIONS

Conduct a training course for the operating staff as designated by the
Contracting Officer. Subnmt a schedule for training denonstrations, at

| east 2 weeks prior to the date of the proposed training course,
identifying the date, time, and location for the training. The training
period nust consist of a total [__ ] hours of normal working time and
start after the systemis functionally conpleted but prior to fina
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3.

acceptance tests.

a.

5

The field instructions nmust cover all of the items contained in the
Operation and Mai ntenance Manual s as well as denonstrations of routine
mai nt enance operations. Submt posted instructions, at |east 2 weeks
prior to construction conpletion, including equipnent |ayout, wring
and control diagrans, piping, valves and control sequences, and typed,
condensed, operation instructions. |nclude preventative maintenance
procedures, nethods of checking the systemfor normal and safe
operation, and procedures for safely starting and stopping the system
in the condensed operation instructions. Post instructions franed
under glass or |am nated plastic and be post where indicated by the
Contracting O ficer.

Submit [6] | ] conpl ete bound copies ( 216 by 279 mm8-1/2 x 11
i nches) of an operation and nai ntenance manual |isting step-by-step
procedures required for system startup, operation, maintenance, and
shutdown. The nmanual nust include the manufacturer's nanme, nodel
nunber, parts list, service manual, and a brief description of al

equi prent and their basic operating features. I ncl ude routine
mai nt enance procedures, possible breakdowns and repairs, and a trouble
shooting guide in the manual. |nclude piping and equi pnent |ayouts and

sinmplified wiring and control diagrans of the systemas installed in
t he manual s.

PERFORVANCE TESTS
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NOTE: Performance data should be provided at other
than or in addition to "design day" conditions, or
the 1 percent or 2.5 percent outdoor "Sunmer Design
Data - Air Conditioning" dry-bulb (Db) tenperature
conditions defined in UFC 3-400-02. Peak humidity
| oads arising fromventilation or nmakeup air occur
when the outdoor specific humdity (G./Ib) is

hi ghest, frequently at dry-bulb tenperature
conditions other than design day, or 1 percent or
2.5 percent outdoor sunmer design dry-bulb
tenperature conditions. Also, there nay be
significantly nore hours occurring annually at
conditions of higher outdoor specific humdity than
at hi gher outdoor dry-bulb tenperature. However,
dry-bul b tenperature can be inportant, as at tines
during the summer when the regeneration heating
required is less than capacity due to a relatively
| ow outdoor dry-bulb tenperature that is coincident
with a relatively high outdoor specific humdity.
The foregoing is predicated on the assunption that
outside air would be used as the source of process
air and regeneration air. Obviously, other
arrangenents are possible, such as facility exhaust
air providing the source of regeneration air, or a
m xture of both return and outside air, providing
the source for process air. Designer needs to

i ndi cate the range of humidities the equi pment
shoul d cover in the plans or specifications.
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Bef ore each desiccant systemis accepted, conduct tests to denonstrate the
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3.

general operating characteristics of all equi pnent by a registered

pr of essi onal engi neer or an approved manufacturer's startup representative
experienced in systemstartup and testing, at such tines as directed.
Submit test schedules, at least 2 weeks prior to the start of the field
tests and the system perfornance test. Identify the date, tine, and

| ocation for the performance test in the schedules. Test and neasure
quantities listed below Tests nust cover a period of not |ess than
[ ] days for each system and denonstrate that the entire systemis
functioning in accordance with the drawi ngs and specifications. Mke
corrections and adjustnents necessary and re-conduct tests to denonstrate
that the entire systemis sinultaneously functioning as specified. Submt
a report docunenting the data taken versus the specified perfornmance
criteria, upon conpletion of installation and perfornmance testing of the
system Submit [6] [__ ] copies of the bound report ( 216 by 279 mm
8-1/2 by 11 inches). Docunent conpliance with the specified performance
criteria upon conpletion and testing of the systemin the report and

i ndi cate the nunber of days covered by the tests and any concl usions as to
the adequacy of the system Include the infornmation bel ow recorded at

| east three different tines at outside dry-bulb tenperatures that are at

| east 5 degrees C F apart. Prepare a report for each desiccant system
including the information outlined below Record data for the tests at

|l east three different tinmes at outside wet-bulb tenperatures which are at
| east 3 degrees C 5 degrees F apart.

.5.1 Li qui d Desi ccant System

a. Date and outside weather conditions (at |east two paraneters to define
the state of the outside air: DB (dry bulb tenperature), G./LB
(grains water per LB dry air), W (wet bulb tenperature), relative
humidity).

b. The load on the system based on the follow ng:

(1) CFMentering the system (Process and Regeneration).

(2) Conditioner side - entering air conditions (Db, G./LB).

(3) Conditioner side - discharge air conditions (Db, G./LB).

(4) Conditioner side - coolant entering tenperature.

(5) Regenerator side - entering air conditions (Db, G./LB)

(6) Regenerator side - discharge air conditions (Db, G./LB).

(7) Regenerator side - heat source tenperature (Btu/hr).

(8) Running current, voltage and proper phase sequence for each phase
of all notors.

(9) The actual on-site setting of all operating and safety controls.

5.2 Solid (Weel) Desiccant System

a. Date and outside weather conditions (at |east two paraneters to define
the state of the outside air: DB, G./LB, Wy, relative humdity)

b. The load on the system based on the follow ng:

(1) CFMentering the system (Process and Regeneration).

(2) Process side - entering air conditions (Db, G./LB).

(3) Process side - discharge air conditions (Db, G./LB).

(4) Process side - post coolant capacity (tons).

(5) Regenerator side - entering air conditions (Db, G./LB)

(6) Regenerator side - discharge air conditions (Db, G./LB).

(7) Regenerator side - heat source capacity (Btu/hr).

(8) Running current, voltage and proper phase sequence for each phase
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of all notors.
(9) The actual on-site setting of all operating and safety controls.

3.6 INSPECTIONS

NOTE: It is strongly suggested that the custoner
obtain a service contract on these units (solid and
liquid) to insure proper operation of the desiccant.
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The manufacturer of the liquid desiccant system nust supply, free of

charge, testing of solution sanples sent to themby the custoner every two
months for the life of the equipnment. The manufacturer of each type system
must i nspect the systenms after one year of operation to insure the systens
are operating properly. Submt a bound inspection report ( 216 by 279 nm
8-1/2 x 11 inches) at the conpletion of one year of service. ldentify in
the report the condition of the desiccant systemand include a conparison
of the condition of the desiccant systemw th the manufacturer's
recommended operating conditions.

3.7 CLEANI NG AND ADJUSTI NG

W pe equi prent clean, with all traces of oil, dust, dirt, or paint spots
renoved. Provide tenporary filters for all fans that are operated during
construction, and install new filters after all construction dirt has been
removed fromthe building. Miintain systemin this clean condition unti
final acceptance. Lubricate bearings with oil or grease as recomended by
the manufacturer. Tighten belts to proper tension. Adjust control valves
and ot her niscell aneous equi prent requiring adjustnent to the setting
indicated or directed. Adjust fans to the speed indicated by the

manuf acturer to nmeet specified conditions.

-- End of Section --
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