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THERMAL ENERGY STORAGE SYSTEM | CE-ON-CO L
01/ 08
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NOTE: This gui de specification covers the

requi renent for ice-on-coil type thermal energy
storage systens, including the systemrefrigeration
controls, piping and el ectrical work.

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

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

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

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The use of this specification will be

coordi nated with other sections as appropriate in
order to specify a conplete thermal energy storage
system The designer should be famliar with
ASHRAE' s Design Quide for Cool Thermal Storage and
AHRI CGuideline T before preparing the design. Note
that this first edition is tailored for ice-on-coi
systens. This specification will be a docunent that
devel ops further based on the needs of our custoners
and changi ng t echnol ogy.

For Army projects, reference the UFGS specifications
approved for use by the Arny; for Navy projects,
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ref erence the UFGS specifications approved for use
by the Navy.

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

1.1 MODI FI CATI ON OF REFERENCES

In each of the publications referred to herein, consider the advisory
provi sions to be mandatory, as though the word, "shall" had been
substituted for "shoul d' wherever it appears. Interpret references in
these publications to the "authority having jurisdiction", or words of
simlar nmeaning, to nmean the Contracting Oficer.

1.2 REFERENCES

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

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 organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to autonatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

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

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

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.

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEVA MG 1 (2007; Errata 2008) Standard for Mtors
and Generators

NEVA MG 11 (1977; R 2007) Energy Managenent Cuide for
Sel ection and Use of Single Phase Mtors

1.3 SYSTEM DESCRI PTI ON

Provide a Thermal Energy Storage Systemn designed and assenbled by a

manuf acturer regularly engaged in the manufacturing of systens that are of
a simlar design, worknmanship, capacity, and operation. The manufacturer
shal | be responsible for the selection of the major conponents of the
thermal energy storage system The mmjor conmponents of the thermal energy
storage systeminclude ice storage units, liquid chillers, and system
controls. Systens of simlar design and capacity shall have been in
satisfactory comrercial or industrial use for 2 years before bid opening.
The 2 years nust be satisfactorily conpleted by a system which has been
sold or is offered for sale on the comercial narket through
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1.

advertisenents, manufacturers' catal ogs, or brochures. Systens having |ess
than a 2-year field service record will be acceptable if a certified record
of satisfactory field operation, for not |ess than 6000 hours excl usive of
the manufacturer's factory tests, can be shown. The systemshall be
supported by a service organi zation certified by the system manufacturer.

4 SUBM TTALS

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mninmumrequired for adequate quality control.

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

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) 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.

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

Quantity and submi ssion requirenments for Operation
and Mai ntenance Data are identified in Section

01 33 00 for Navy projects. Select bracketed
quantity and submi ssion requirements for Operation
and Mai ntenance Data for Arny projects only.

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

CGovernment approval is required for submittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Installation Drawings[; C[; G [
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Drawi ngs consi sting of equi pment |ayout including assenbly and
installation details and electrical connection diagrans; |ayout
and installation details of thermal storage units including
support structure, thermal storage systemcircul ati on punps,

di stribution manifolds and all piping, including support structure
for system pi ping and points of connection to storage units and to
pi ping specified in related sections. Include on the Draw ngs any
information required to denponstrate that the system has been
coordi nated and will properly function within the H/AC system and
show equi pment rel ationship to other parts of the work, including
cl earances required for operation and nai ntenance.

SD- 03 Product Data
Equi pnent and Installation[; C[; G [___ 11

Manufacturer's catalog data included with the detail draw ngs
for the following itens. Highlight the data to show nodel, size
options, etc., that are intended for consideration. Data shall be
adequate to denonstrate conpliance with contract requirenents for
the foll ow ng:

a. Controls.
b. Storage Units (including heat exchanger).

c. Maxi mum charge and di scharge rates and | atent cooling
capacity of each unit.

d. Type of glycol recomrended for use by both the refrigeration
system and the storage system nanufacturers. Provide infornmation
that lists the latent storage capacity and overall APLV of the
refrigeration and storage systens based on their conbi ned
operating characteristics using varying glycol concentrations.

H ghli ght the recomended concentration of glycol for optinal
perfornmance based on the systemcapacity profile at the specified
design conditions shall be

Test Procedures[; Cl[; G |

Proposed test procedures for performance tests of systens, at
| east 2 weeks prior to the start of related testing.

System Di agrans[; C[; G |

Proposed di agrans, at |east 2 weeks prior to start of related
testing and as specified.

Manufacturer's Representative[; C[; G [___ 11

A letter fromthe system manufacturer, at |east 2 weeks prior to
the start of work, listing the experience and training of the
Manuf acturer's Representative.

Testing, Adjusting, and Balancing[; CGI[; G [____ 11

Proposed test schedules for Capacity Test and Performance Test,
at least 2 weeks prior to the start of related testing.
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1

Field Training[; C[; G [____ 1]

Proposed schedule for field training submtted at | east 2 weeks
prior to the start of related training.

SD- 06 Test Reports

Factory Tests[; Cl[; G [_____ 11
Performance Tests[; CG[; G [___ 11

Test reports for the factory tests and perfornance tests in
bookl et form upon conpletion of testing. Reports shall docunent
all phases of tests performed including initial test sumary, al
corrections and adjustnents made, and final test results.

SD-07 Certificates
Installation Drawings[; C[; G [___ 11

Concurrent with installation draw ngs, manufacturer's
certification of installation draw ngs.

SD- 10 Operation and Mi ntenance Data

Thermal Energy Storage Systen[; C[; G [

[Six][___ ] manual s listing step-by-step procedures required
for system startup, operation, shutdown, and routine naintenance,
at least 2 weeks prior to field training. |Include in the nmanuals
the manufacturer's nane, nodel nunber, parts list, list of parts

and tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |ocal supplier, sinplified
wiring and controls diagrans, troubl eshooting guide, and
recommended service organi zati on (including address and tel ephone
nunber) for each item of equipnment. [Each service organization
submitted shall be capable of providing [4]][___ | ] hour on-site
response to a service call on an energency basis.]

[[Six][___ ] manuals at |least 2 weeks prior to field training.
] Submt Data Package 3 and data conplying with the requirenents
specified in Section 01 78 23 OPERATI ON AND MAI NTENANCE DATA.

5 QUALI TY ASSURANCE
5.1 Manuf acturer's Representative

Performance testing work specified in this section shall be perforned under
the supervision of and certified by the Manufacturer's Representative.
Provide certification for installation drawi ngs, test procedures, and test
results. The Manufacturer's Representative shall have no less than 3

conti nuous years of experience directly involved in the design and
installation of thermal energy storage systens, and shall have served in
simlar capacity on no fewer than five projects of simlar size and scope
during that period.

.5.2 Asbest os Prohi bition

Do not use asbestos and asbestos-containi ng products.
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1.6 EXTRA MATERI ALS

calibration devices, and instrunents
and mai ntenance of the equi pnent.

Provi de one set of special tools,

required for operation, calibration, In

addition, furnish a two year supply of all spare parts required for system
operati on.

PART 2 PRODUCTS

2.1 EQUI PMENT

2.1.1 Nanepl at es
Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.
Al so, | abel the equipnent indicating the ENERGY STAR or FEMP ener gy

efficiency designation.

2.1.2 Equi prrent CGuards and Access

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Catwal ks, |adders, and guardrails may be
required. |If so, select the applicable itemand
i ndicate on drawings. |If not applicable, delete the

entire | ast sentence.
R R R R R R R R

Fully enclose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personnel contact
according to OSHA requirenents. High tenperature equi prent and pi ping
exposed to contact by personnel or where it creates a potential fire hazard
shal | be properly guarded or covered with insulation of a type specified.
The requirenents for catwal ks, operating platforns, |adders, and guardrails
are specified in Section [05 50 13 M SCELLANEOUS METAL FABRI CATI ONS] |

05 51 33 METAL LADDERS]

2.2 SYSTEM OPERATI ON CHARACTERI STI CS

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

NOTE: Designers will include all energy efficient
applications that optim ze the conpl ete thernal
storage system and are technically feasible and
life cycle cost effective. The installation's
capability to operate and mmi ntai n proposed systens
will be a primary consideration in the life cycle
cost anal yses. Possible energy saving neasures

i ncl ude cool storage with provisions for heat

recl anati on for preheating donmestic hot water, or

in instances where both heating and
required during the heating season
fromthe cool storage system can be

cooling are
rej ected heat
used to of fset

heati ng | oads.

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

Provide a systemof the "[internal][ or ][external] nelt ice-on-coil"
storage systemtype as described in the ASHRAE Desi gn Guide for Coo
Thermal Storage. Base the system perfornance on operation with a glyco
solution (type and concentration) that is recommended by both the
refrigeration system nanufacturer and the storage system manufacturer to
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2.

2.

neet the system capacity profile at the specified design conditions.
Design all system conponents that are in contact with glycol solution for
use with the sol ution.

2.1 Refrigeration System

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

NOTE: Section 23 64 00 PACKAGED WATER CHI LLERS
ABSCRPTI ON TYPE or 23 64 10 WATER CHI LLERS, VAPCR
COVPRESSI ON TYPE nust be specifically tailored to
fit the needs of the type of storage system
specified. The appropriate Application Part-Load
Val ue (APLV) for ice nmaking conditions should be

i ncl uded when specifying the chiller. Note that the
APLV for ice nmaking systemshall include chillers
and all auxiliary items such as storage system
circulation punps and bubblers required for
operation of ice naking. One typical exanple of
conditions for ice nmaking tenperatures with which to
specify an APLV is a glycol solution return
tenperature to the chiller of mnus 0.5 degrees C
(31 degrees F) and a glycol supply tenperature from
the chiller of mnus 4.5 degrees C (24 degrees F).

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

In addition to nmeeting the capacity requirements specified herein and on
the drawi ngs, the refrigeration systemshall be as specified in Section [
23 64 00 PACKAGED WATER CHI LLERS, ABSORPTI ON TYPE] [ 23 64 10 WATER CHI LLERS
VAPOR COVPRESSI ON TYPE] .

2.2 System Capacity Profile

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: It is critical that the hourly design day
requirenents |listed bel ow be adequate to neet

antici pated | oads, otherw se unwanted consequences
such as unconfortable conditions, insufficient
cooling for critical functions, or the use of
refrigeration equi pment during periods that increase
demand charges could occur. The system capacity
shoul d typically be optimzed with respect to the
installation electrical demand rather than that of
the building for which the systemis being installed.

The designer should coordinate with the custoner as
to which demand profile (installation or building)
shoul d be used to determ ne system operation. Note
that the design conditions for the refrigeration
system shoul d be determ ned in accordance with the
ASHRAE Desi gn Guide for Cool Thermal Storage. The
design conditions in nost cases should not be |ess
than 1 percent dry bulb tenperature and the 1
percent wet bulb tenperature for cooling towers,
otherwi se the 1 percent nmean coincident wet bulb

t enperat ure.
R R R R R R R R R R R R

The system shall provide the hourly capacity shown below in Table 1 at the
design conditions listed for the refrigeration system The flow supplied
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to the load, the maxi mum supply tenperature delivered to the |oad, the
return tenperature fromthe |oad, and the systemtotal |atent capacity
shall be as indicated on the drawi ngs. Factory system capacity test
results fromproto-type testing shall be provided that denbnstrate that
system performance neets or exceeds these requirenments. The nmanufacturer
shal | provide calculations with the factory system capacity test that
denmonstrate conpliance with the systemprofile when installed as proposed
at the specified design conditions. The |osses shall include the foll ow ng
wher e applicabl e: maxi num sol ar heat gain, heat gains fromsoil, and

equi pnment roomtenperatures of 5.5 degrees C 10 degrees F above the
refrigeration systemdesign dry bulb tenperature.

Ho

ur

TABLE 1

SYSTEM PROFI LE

C

10

11

12:

13:

14.

15:

16:

17:

18:

19:

20:

: 00

: 00

: 00

: 00

: 00

: 00

: 00

: 00

: 00

: 00

: 00

00

00

00

00

00

00

00

00

00
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TABLE 1
SYSTEM PRCFI LE

Hour A B C D E

21: 00
22: 00
23: 00
24: 00
Legend:
A:  System operating node
1. | - Chiller charging ice storage unit.
2. F - Storage discharging to serve load; chiller idle.

3. C - Conbination of chiller operating and storage discharging
to serve | oad.

4. N - Conbination of chiller charging storage unit and serving
the | oad.

B: Tonnage of cooling supplied to | oad by thernal energy storage
system

C. Chiller output.
D:  Anpunt of item C used to charge storage.
E: Total amount of |atent cooling stored.

2.3 CONTRCLS

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

NOTE: The sequence of control for the thernal
energy storage system should be shown on the

drawi ngs in text as a performance sequence so that
the system nmanufacturer's standard controls can be
used. The designer should investigate the

requi renent for connection of the thernmal storage
systemto the installation's Uility Mnitoring
Control System (UMCS).

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Controls for the thermal energy storage system shall be coordi nated and
integrated with the refrigeration systemcontrols package specified in
Section [23 64 00 PACKAGED WATER CHI LLERS, ABSORPTI ON TYPE] [ 23 64 10 WATER
CHI LLERS, VAPOR COWPRESSI ON TYPE]. Thermal energy storage system shall be
designed in accordance with the nmanufacturer's recomrendati ons and to
comply with the sequence of controls shown on the drawi ngs. Controls,
control strategies, storage systemconfiguration, piping, and all ancillary
equi prent will be designed to ensure that the system perforns as specified
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during partial, peak, and intermttent |oading. The controls for the
thermal energy storage system shall continuously nmeasure the ice inventory
of storage unit and relay this to the refrigeration controls package. The
controls shall relay an alarm when; (a) any chiller fails to switch to the
operating node specified in the systemcapacity profile at any hourly

interval; or (b) the total ice inventory falls [20][ ] percent bel ow
the |l atent cooling storage specified in the systemcapacity profile at any
hourly interval. The controls shall relay alarmand initiate system

shut down when the total ice inventory falls below [40][__ ] percent bel ow

the latent cooling storage specified in the systemcapacity profile at any
hourly interval.

.4 | CE STORAGE UNITS

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

NOTE: The nunber and size of storage units should
be based on the size of the |oad, the sequence of
operations, the space available for storage units,
and any reliability requirenents that are
appl i cable. The designer should identify the space
avail able for installation and maintenance of
storage units and necessary auxiliaries on the

dr awi ngs.

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

I ce storage units shall be designed and constructed for [above][ or

][ bel ow] ground installation. Units shall be externally insulated with
system manufacturer's standard material. The insulated unit shall be
weat her proof. Standby energy | oss of insulated storage units shall not
exceed 1 percent of total stored capacity over a period of 24 hours in
ambient air of 30 degrees C 85 degrees F. Bubblers or agitators shall be
provi ded by the thernmal storage unit manufacturer where required in order
to neet performance specified. Were bubblers are required, dual bubblers
shall be installed in each tank. Bubblers shall use intake air frominside
the storage units. Unit covers shall be suitable for burial beneath up to
0.6 mtwo feet of soil. Unit covers shall be in sections not exceeding 90
kg 200 pounds. Each section shall be equi pped with snmoothed edges or
handl es and shall be designed for renoval by two individuals [G ound][Fl oor
| oadi ng] shall not exceed [20 kPa 400 psf][___ ]. Each storage unit shall
include either an integral thermally isol ated expansi on chanber or an

i nsul ated external expansion tank. Expansion chanber or tank shall be
sized by the ice storage unit nanufacturer to prevent fornmation of ice caps
that reduce storage capacity. Each storage unit shall be equi pped with
both an inventory sensor that transmits the ice inventory level to the
refrigeration systemcontrols specified in paragraph CONTROLS and an
visible ice inventory indicator nounted on the storage unit. The
temperature drop of the glycol solution across the heat exchanger in the
chargi ng node shall be |large enough to permt full flow through the
refrigeration systemchillers. Heat exchangers shall be designed for an
operating pressure 1035 kPa 150 psi and shall be certified to have a burst
pressure of not |less than 2070 kPa 300 psi. Additionally, each heat
exchanger shall be factory tested at a mninumof 1550 kPa 225 psi.

.5 Pl PI NG COVPONENTS
Pi pi ng conponents shall be as specified in Sections 23 64 26 CHI LLED,

CHI LLED- HOT, AND CONDENSER WATER PI PI NG SYSTEMS and 23 23 00 REFRI GERANT
Pl PI NG
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.6 ELECTRI CAL WORK

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

NOTE: Show the electrical characteristics, notor
starter type(s), enclosure type, and maxi nrumrpm on
the drawi ngs in the equi pmrent schedul es.

Wher e reduced-voltage notor starters are reconmended
by the manufacturer or required otherw se, specify
and coordinate the type(s) required in Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Reduced-voltage starting is required when ful
voltage starting will interfere with other

el ectrical equiprment and circuits and when
recomended by the manufacturer. Were adjustable
speed drives (SD) are specified, reference Section
26 29 23 VARI ABLE FREQUENCY DRI VE SYSTEMS UNDER 600
VOLTS. The nethods for cal cul ating the econony of
usi ng an adj ustabl e speed drive is described in UFC
3-520-01 | NTERI OR ELECTRI CAL SYSTEMS

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Provide notors, controllers, integral disconnects, contactors, and controls
with their respective pieces of equipnent, except controllers indicated as
part of motor control centers. Provide electrical equipment, including
nmotors and wiring, as specified in Section 26 20 00 | NTERI OR DI STRI BUTI ON
SYSTEM  Manual or automatic control and protective or signal devices
required for the operation specified and control wiring required for
control s and devi ces specified, but not shown, shall be provided. For
packaged equi prent, the manufacturer shall provide controllers including
the required nonitors and tinmed restart.

a. For single-phase notors, provide high-efficiency type,
fractional - horsepower alternating-current nmotors, including notors that
are part of a system in accordance with NEVA MG 11

b. For pol yphase notors, provide squirrel-cage nedi uminduction
motors, including notors that are part of a system that neet the
efficiency ratings for premiumefficiency notors in accordance with
NEVA MG 1.

c. Provide motors in accordance with NEMA MG 1 and of sufficient size
to drive the load at the specified capacity w thout exceeding the
nanepl ate rating of the motor. Mdtors shall be rated for continuous
duty with the encl osure specified. Mot or duty requirenents shal
al l ow for maxi mum frequency start-stop operation and m ni num
encountered interval between start and stop. Mdtor torque shall be
capabl e of accelerating the connected |oad within 20 seconds with 80
percent of the rated voltage maintained at notor terninals during one
starting period. Provide notor starters conplete with thernmal overl oad
protection and ot her necessary appurtenances. Mtor bearings shall be
fitted with grease supply fittings and grease relief to outside of the
encl osure.

d. [Were two-speed or variabl e-speed notors are indicated,
solid-state variabl e-speed controllers may be provided to acconplish
the sane function. Use solid-state variabl e-speed controllers for
notors rated 7.45 kW (10 hp) or |ess and adjustable frequency drives
for larger notors. ][Provide variable frequency drives for notors as
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specified in Section 26 29 23 VAR ABLE FREQUENCY DRI VE SYSTEMS UNDER
600 VOLTS.]

2.7 FACTORY PAI NTI NG

New equi prent shall be coated with a manufacturer's factory-applied finish
that neets the foll owing requirenents:

a. The finish system designed for the equi pnent shall have been tested
in accordance with Federal Test Method Standard No. 141 (Method 6061)
and passed the 125-hour salt-spray fog test of that standard, except

t hat equi pnent | ocated outdoors shall have passed the 500-hour
salt-spray fog test of that standard

b. The filmthickness of the factory painting systemapplied on the
equi pnment shall not be less than the filmthickness used on the
successful test specinmens.

c. |If manufacturer's standard factory painting systemis being
proposed for use on surfaces subject to tenperatures above 50 degrees C
120 degrees F, the factory painting systemshall be designed for the
tenperature service

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Work shall be installed as shown and according to the manufacturer's system
di agranms and reconmmendati ons, including space required for naintenance.

3.1.1 Pi pi ng

Piping installation shall be as specified in Section 23 64 26 CH LLED
CHI LLED- HOT, AND CONDENSER WATER Pl PI NG SYSTEMS.

3.1.2 Equi pnrent and Installation
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NOTE: Provide seismc requirenments, if a Government
designer (either Corps office or AE) is the

Engi neer of Record, and show on the draw ngs.

Del ete the bracketed phrase if seisnmic details are
not provided. Pertinent portions of UFC 3-310-04
and Sections 13 48 00 and 13 48 00.00 10, properly
edited, rmust be included in the contract documents.
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Al'l equi pment shall be installed within the space allotted on the

drawi ngs. The |l ayout shall include adequate space to acconpdate the

mai nt enance requirements as recomrended by the manufacturer. Floor-nounted
equi prrent, unl ess otherw se indicated, shall be set on not |ess than 150 m
6 inch thick concrete pads or curbs doweled in place. Concrete foundations
for equi prent shall be heavy enough to minimze the intensity of the
vibrations transmtted to attached piping, equipnment, or the surrounding
structure, as recommended by the equi pnent nmanufacturer. In lieu of a
concrete pad foundation, a concrete pedestal block with isolators placed
bet ween the pedestal block and the floor nmay be provided. The concrete
foundation or concrete pedestal block shall be of a mass not |ess than
three tines the weight of the conponents to be supported. Piping
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connections to equi pnment mounted on pedestal blocks and piping connections
to storage units shall be provided with flexible connectors. Foundation
drawi ngs, boltsetting information, and foundation bolts shall be furnished
prior to concrete foundation construction for all equi pnent indicated or
required to have concrete foundations. Concrete for all foundations shal

be as specified in Section [03 31 00.00 10 CAST-I| N PLACE STRUCTURAL
CONCRETE] [ 03 30 00 CAST-I N PLACE CONCRETE]. |In addition, the installation
of tanks, conpressors, punps, valves, heat exchangers, and other simlar
items shall be as specified under UFC 3-310-04 SEI SM C DESI GN FOR BUI LDI NGS
and Sections 13 48 00 SElI SM C PROTECTI ON FOR M SCELLANEQUS EQUI PMENT and [
13 48 00.00 10 SElI SM C PROTECTI ON FOR MECHANI CAL EQUI PMENT] [ 22 05 48.00 20
MECHANI CAL SOUND, VI BRATI ON, AND SEI SM C CONTRCL] [ as shown on the

drawi ngs]. Structural steel required for reinforcenent to properly support
pi pi ng, headers, and equi prent but not shown shall be provided under this
section. Material used for support shall be as specified under Section [
05 21 13 DEEP LONGSPAN STEEL JO ST FRAM NG [05 21 16 LONGSPAN STEEL JO ST
FRAM NG [ 05 21 19 OPEN WEB STEEL JO ST FRAM NG [05 21 23 STEEL JO ST G RDER
FRAM NG . The nethod of anchoring and fastening shall be in accordance
with manufacturer's instructions unless otherw se indicated.

.1.3 Access Panel s

Access panels shall be provided for all conceal ed val ves, vents, controls,
and itens requiring inspection or mai ntenance. Access panels shall be of
sufficient size and | ocated so that the concealed itens nay be serviced and
mai nt ai ned or conpletely renmoved and repl aced. Access panels shall be as
specified in Section 05 50 13 M SCELLANEQUS METAL FABRI CATI ONS.

.1.4 I nsul ation

Unl ess ot herw se specified, thickness and application of insulation
materials for piping and equi prent shall be according to Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

.1.5 Speci al Requirenents

The manufacturer's special requirenments and reconmendations, including
field-applied insulation and vapor barriers, storage tank installation,
distribution and air agitation system clearances, nmaterials,
appurtenances, and all other necessary features shall be installed to
provide a conplete and operational thermal storage system

.2 FI ELD PAI NTI NG

Fini sh painting of itenms only primed at the factory or surfaces not
specifically noted otherwi se shall be as specified in Section 09 90 00
PAI NTS AND COATI NGS

.3 CLEANI NG AND ADJUSTI NG

Equi pnent shall be wi ped clean, with all traces of oil, dust, dirt, or
pai nt spots renmoved. Systemshall be maintained in this clean condition
until final acceptance. Bearings shall be properly lubricated with oil or
grease as recomended by the manufacturer. Belts shall be tightened to
proper tension. Control valves and other m scell aneous equipnent requiring
adj ustment shall be adjusted to setting indicated or directed. Fans shal
be adjusted to the speed indicated by the manufacturer to nmeet specified
condi tions.
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3.4 TESTI NG, ADJUSTI NG, AND BALANCI NG

The requirenents for testing, adjusting, and balancing are specified in
Section 23 05 93 TESTI NG ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS.

Testing, adjusting, and bal ancing shall begin only when the entire HVAC
system including controls, has been conpleted with the exception of
performance tests. The thernal energy storage system shall be charged with
prem xed gl ycol solution (type and concentration as specified by the

manuf acturers of both the refrigeration and storage systens) prior to
testing, adjusting, and bal anci ng.

3.5 FI ELD TRAI NI NG

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: The nunber of hours of instruction should be
det erm ned based of the nunber and conplexity of the
systens specified.

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

The Manufacturer's Representative shall conduct a training course for
operating and nai nt enance personnel as designated by the Contracting
Oficer. Training shall be provided for a period of [__ ] hours of
normal working time and shall start after the systemis functionally
conplete but prior to the performance tests. The field instruction shal
cover all of the itenms contained in the approved Qperating and Mi ntenance
I nstructions.

3.5.1 Vi deo Recordi ng

Provide to the Contracting Officer two copies of the training course in VHS
or DVD video recording. The recording shall record in video and audi o all
instructors' training presentations including question and answer periods
with the trainees.

3.5.2 Unr esol ved Questions From Trai nees

If, at the end of the training course, there are questions fromtrainees
that remai n unresol ved, the instructor shall send the answer, in witing,
to the Contracting Officer for transmittal to the trainees.

3.6 PERFORVANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified,
the systemshall be tested as a whole to see that all items perform as
integral parts of the systemand that operation is as specified.
Corrections and adjustnents shall be nmade as necessary to produce the
conditions indicated or specified, and test(s) repeated in entirety unti
results are satisfactory. Tests shall be conducted by the thermal energy
storage system manufacturer's representative. Al instruments required for
tests shall be furnished by the Contractor. The accuracy of test
instruments shall be as specified in Section 23 05 93 TESTI NG ADJUSTI NG
AND BALANCI NG Tests shall be perforned as foll ows:

3.6.1 Qper ational Test
Test shall denonstrate that the entire systemis functioning according to
the specifications. The operational test shall cover a period of not |ess

than [72]] ] continuous hours of operation using only systemcontrols
in normal node and specified sequence of operation. |Ice inventory
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recordi ngs in each storage unit shall be nade at hourly intervals for the
duration of the time period. In addition, weather controls, including the
ambi ent tenperature and humdity in a shaded and weat her protected area
shal |l be recorded at hourly intervals along with ice inventory. The
results will be supplenented by cal cul ati ons that denobnstrate that the
systemw || provide the capacity specified when operating during peak
design conditions as specified in paragraph SYSTEM OPERATI ON
CHARACTERI STI CS

.6.2 Capacity Test

The storage units shall be filled with water at the return tenperature
specified fromthe |load on the drawings. The storage units will then be
charged to the manufacturer's design |atent capacity using the
refrigeration capacity that will be used during normal charging

operations. The inlet and outlet tenperature at and the flow rate through
each storage unit and chiller shall be recorded on an hourly basis. The
time, total refrigeration, and the total energy consunption required to
charge all storage units to the latent capacity specified shall be
recorded. When charging is conplete, the chillers shall be shut down and
the cooling fromthe storage units shall be supplied to the load until the
speci fied maxi mum supply tenperature to the |l oad is exceeded. The inlet
and outlet tenperature at and the flow rate through each storage unit shal
be recorded on an hourly basis. The tinme, total cooling capacity, and the
total energy consunption during the period that the load is supplied by the
storage units only shall be recorded. Ice inventory recordings in each
storage unit shall be nade at hourly intervals during the Capacity Test.

In addition, weather conditions, including anbient tenperature and humdity
in a shaded and weather protected area and all other pertinent tenperatures
and weat her conditions shall be recorded at hourly intervals along with ice
i nventory.

-- End of Section --
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