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NOTE: This gui de specification covers the
requi renents for |ow pressure hot water heating
boil ers under 235 kilowatt 800,000 BTU hr out put.

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

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

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submitted as a Criteria Change Request (CCR).
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PART 1
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GENERAL

1.1 REFERENCES

*kkk
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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 zati on, designation, date,
and title

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

pl ace the reference in the Reference Article. Also
use the Reference Wzard's Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

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

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

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

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI Z21.13/CSA 4.9 (2017; Errata 2018) Gas-Fired Low Pressure
Steam and Hot Water Boilers

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

ASHRAE 90.1 - IP (2013) Energy Standard for Buil dings
Except Low Ri se Residential Buildings

ASHRAE 90.1 - Sl (2013) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings

ASME | NTERNATI ONAL ( ASMVE)

ASME BPVC SEC |V (2010) BPVC Section |V-Rules for
Construction of Heating Boilers

ASME CsD-1 (2016) Control and Safety Devices for
Automatically Fired Boilers

ASTM | NTERNATI ONAL ( ASTM
ASTM A53/ A53M (2012) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Seani ess
ASTM C592 (2016) Standard Specification for M neral
Fi ber Bl anket |nsul ation and Bl anket - Type
Pi pe Insul ation (Metal-Msh Covered)
(I'ndustrial Type)
NATI ONAL BOARD OF BO LER AND PRESSURE VESSEL | NSPECTORS ( NBBI )

NBBI NB-23 PART 1 (2013) National Board I|Inspection Code -
Part 1 Installation

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

NFPA 211 (2016) Standard for Chinmeys, Fireplaces,
Vents, and Solid Fuel -Burni ng Appliances

NFPA 31 (2016) Standard for the Installation of
Q| - Burni ng Equi pnent
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NFPA 54 (2018) National Fuel Gas Code

NFPA 70 (2017; ERTA 1-2 2017; TIA 17-1; TIA 17-2;
TIA 17-3; TIA 17-4; TIA 17-5; TIA 17-6;
TIA 17-7; TIA 17-8; TIA 17-9; TIA 17-10;
TIA 17-11; TIA 17-12; TIA 17-13; TIA
17-14) National Electrical Code

U. S. DEPARTMENT OF ENERGY ( DOE)

Energy Star (1992; R 2006) Energy Star Energy
Ef ficiency Labeling System (FEMP)

UNDERWRI TERS LABORATORI ES (UL)

UL 296 (2017) UL Standard for Safety O Burners
UL 726 (1995; Reprint Oct 2013) G l-Fired Boiler
Assemblies

UL 795 (2016) UL Standard for Safety

Commer ci al -1 ndustrial Gas Heating Equi prent
.2 RELATED REQUI REMENTS

Section 23 03 00.00 20 BASI C MECHANI CAL MATERI ALS AND METHODS, applies to
this section, with the additions and nodifications specified herein.

.3 DESI GN REQUI REMENTS
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NOTE: Insert boiler output capacity or indicate in
boi |l er schedule. Select boiler design working
pressure, operating pressure, operating tenperature,
and return water tenperature and indicate in boiler
schedul e on draw ngs.
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NOTE: Use Energy Star option for residential
boilers I ess than 88 kW 300,000 BTU hr and ASHRAE
90.1 - SI ASHRAE 90.1 - |IP option for boilers 88 kW
300, 000 BTU hr or greater.
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Boil er nmust be suitable for installation in the space shown with anple room
for opening doors and cl eaning and renoval and repl acenent of tubes.

Boi |l er nust have an output of [ ] KWBTU hr with an efficiency not |ess
than that recommended by [Energy Star][ ASHRAE 90.1 - SI ASHRAE 90.1 - IP
]. Boiler nust be designed and tested in accordance with ASME BPVC SEC |V,
ASME CSD-1, NFPA 54, NFPA 31, NFPA 70 and ANSI Z21.13/CSA 4.9. Boiler nust
be installed in accordance with NBBI NB-23 PART 1. Paint boiler in
accordance with manufacturer's recomendations. Boiler design working

pressure nust be [207 kPa (gage)] [30 psig] [__ ]. Boiler operating
pressure nust be [83 kPa (gage)] [12 psig] [___ ]. Boiler operating
temperature nmust be [82 degrees C] [180 degrees F] [___ ]. Boiler return
wat er tenperature must be [71 degrees C] [160 degrees C] [___ ]. Provide

a thernostatically controlled three-way m xing val ve on boiler suitable for
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operating conditions of the boiler
. 3.1 Boi l er Installation Requirenents
.3.1.1 Location

Install Boiler(s) and associ ated hot water punps in a nmechanical room
inside the facility in accordance with NBBI NB-23 PART 1. Provide anple
cl earance around boilers to allow access for inspection, naintenance and
repair. Passageways around all sides of boilers nust have an unobstructed
m ni mum w dth of 36 inches or the clearances reconmended by the boiler
manuf act urer whi chever is greater.

.3.1.2 Conbustion Air

Provi de supply of air for conbustion and ventilation. 1In accordance with
NFPA 54, NFPA 211 and manufacturer's installation manual, calculate the
anmount of conbustion air necessary to operate the boiler. Install and

| ocate properly sized conbustion air danpers and | ouvers.

.3.1.3 Sequence of Operation

Local, manual starting of boilers is required. Renote starting and
stopping of the boiler by the HVAC control systemis not permtted. This
is to ensure that an operator witness the initial firing of the boiler at
t he begi nning of each heating season to verify proper operation of the
boiler and to pronote proper maintenance.

. 3.2 Detai | Drawi ngs

.3.2.1 Drawings

Show boil er hot water isolation valves, energency di sconnect switch, and
compl ete boiler gas train on the contract draw ngs.

.3.2.2 Fuel Train / Wring D agram
Submit fuel train and wiring di agram
. 3.3 Wat er Anal ysis

Provide test reports of water analysis. UFC 3-240-13FN I ndustrial Water
Treat nent nust be followed for all boiler installations.

.4  SAFETY STANDARDS

Hot water boilers, burners and supplenmentary control devices, safety
interlocks, or Iimt controls required under this specification, nust neet
requirenents of the followi ng standards as appli cabl e:

a. Ol-Fired Units: UL 726, NFPA 31, NFPA 70, ASME CSD- 1.

b. Gas-Fired Units: ASME CSD-1, NFPA 54, NFPA 70, ANSI Z21.13/CSA 4.9 or
UL 795.

c. Combination Gas- and Gl-Fired Units: ASME CSD-1, NFPA 54, NFPA 31
NFPA 70, UL 726, ANSI Z21.13/CSA 4.9, UL 795 or UL 296.

d. Al Units: ASME BPVC SEC IV, NFPA 70 and ASME CSD- 1.
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Controls not covered by the above nust have a UL |label, UL listing nark, or
must be listed in the Factory Miutual Approval Cuide.

1.5 SUBMITTALS

NOTE: Submittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the primary
factors in determining if a submttal for the item
shoul d be required.

A "G following a subnmittal itemindicates that the
subm ttal requires Government approval. Sone
submittals are already marked with a "G'. Only
delete an existing "G' if the subnmittal itemis not
conpl ex and can be revi ewed through the Contractor’s
QC system Only add a "G' if the submittal is
sufficiently inportant or conplex in context of the
project.

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

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; 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 C oseout
Submittals. The "S" following a submttal item

i ndi cates 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 Army projects.
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Governnent approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval . ][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the submttal for
the 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:

[ Submittals for this Section nust be delivered to the project Contracting

Oficer, who will forward two conplete sets of copies to the appropriate
approving official for review and approval.]
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SD- 02 Shop Dr awi ngs
Fuel Train
Wring D agram

SD- 03 Product Data

Boi l ers: power output, equipnent efficiency,
al | owabl e wor ki ng pressure, nodel
Energy Star |abels and qualifications or

ASHRAE 90.1 - IP requirenents

Boil er Trimand Control Equi pnent

Burners and Control Equi prment

Stack, Breeching, and Supports

SD-06 Test Reports
Qperational Tests
Wat er Anal ysi s

SD-07 Certificates
Boilers

Burners and Control Equi prent

Boil er Trimand Control Equi pnent

docunent ati on for
nmeeting ASHRAE 90.1 -

Boi | er manufacturer's certificate of boiler perfornance
i ncludi ng evidence that the burners provided nust be a nake,
nodel , and type certified and approved by the manufacturer of the

boi | er being provided.
SD- 08 Manufacturer's lnstructions
Boilers

Feedwat er Treat nent Feeder

SD- 10 Operation and Mii ntenance Data

Boi | ers, Data Package 4

Subnmit in accordance with Section 01 78 23 OPERATI ON AND

MAI NTENANCE DATA.

SD-11 C oseout Submittals

Energy Efficient Equi pment for

Post ed operating instructions for

S

heati ng water boilers
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PART 2 PRODUCTS
2.1 PRODUCT SUSTAI NABI LI TY CRI TERI A

For products in this section, where applicable and to extent all owed by
performance criteria, provide and docunent the foll ow ng:

2.1.1 Energy Efficient Equiprment for Boilers
Provide boilers neeting the efficiency requirements as stated within this
section and provi de docunentation in confornance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG par agr aph ENERGY EFFI Cl ENT EQUI PMVENT.

2.2 BOILERS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect boiler type and style required. The
Energy Policy Act of 2005 requires new buildings to
use 30 percent |ess energy than the ASHRAE 90.1 - SI
ASHRAE 90.1 - | P level

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Sel ect options based on fuel source,
residential or comercial application, and boiler
capacity. Efficiencies included bel ow are based on
Energy Star for residential applications and ASHRAE
90. 1- 2010 for commercial applications.

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

Provi de hot water heating boiler conplete with firing equipnent, conbustion
chanmber, insulation with steel jacket, safety and operating controls,
integral electrical wiring and other appurtenances, to nake the boiler a
conpl ete, self-contained, fully-automatic unit, ready for service upon
conmpletion of utility connections. [Gas fired residential boilers | ess than
88 kW 300, 000 Btuh nust have an Annual Fuel Wilization Efficiency
(AFUE) of at |east 90 percent.] [Ol-fired residential boilers | ess than 88
kW 300, 000 Bt uh must have an Annual Fuel Utilization Efficiency (AFUE) of
at | east 87 percent.] [Commercial boilers |ess than 88 kW 300, 000 Bt uhnust
have an Annual Fuel Utilization Efficiency (AFUE) of at |east 80 percent.]
[Gas fired boilers greater than 88 kW 300,000 Btuh input nust have a
thermal efficiency of at |east 80 percent when fired at the nmaxi nrum and
m ni mum capacities which are provided and all owed by the controls.]
[GI-fired boilers greater than 88 kW 300,000 Bt uh out put must have a
thermal efficiency of at |east 82 percent when fired at the naxi num and
m nimum rated capacities which are provided and all owed by the controls.]

2.2.1 CGeneral Requirenents
Desi gn, construction, installation, testing, and operation of boiler and
appurtenances shall conply with NBBI NB-23 PART 1, ASME BPVC SEC |V,
ASME CSD-1, NFPA 54, NFPA 31, ANSI Z21.13/CSA 4.9, and the manufacturer's
instructions.

2.3 BURNERS AND CONTROL EQUI PMENT

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Indicate fuel trains on the draw ngs.
Conformto the requirenents of ASME CSD- 1.
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[2.3.1 At nospheric- Type Gas Burner

Il

Il

Il

At nospheri c-type gas burner (under 117 kW 400,000 BTU hr input). ASME CSD-1
and ANSI Z21.13/CSA 4.9. Autonmatic recycling burner. ON OFF type
conbustion control system [Interrupted] [Intermttent] pilot type
ignition system and pilot nust be electrode-ignited natural gas type.
Desi gn burner and conbustion control equi pment for firing natural gas
having a specific gravity of [0.6] [__ ] and a heating val ue of
approxi mately [37,300 kJ per cubic neter] [1000 BTU per cubic foot] and be
an integral part of the boiler. Burner controls and safety equi pnent nust
conformto applicable requirenments of ASME CSD-1 and ANSI Z21.13/CSA 4.9,
i ncluding conpl ete gas shut-off and pilot gas. Gas pressure avail abl e:
[ ] inches of water gage (WC)] kPa gage psig.

2.3.2 Gas- Fi red Power Burner

Gas-fired power burner (over 117 kW 400,000 BTU hr input). Interrupted
pilot type ignition system and pilot nust be the electrode-ignited natura
gas type. Design burner and conbustion control equipnent for firing
natural gas having a specific gravity of [0.6] [__ ] and a heating val ue
of approximately [37,300 kJ per cubic nmeter] [1000 BTU per cubic foot]
[ ] and be an integral part of the boiler. Burner controls and safety
equi pnent nust conformto applicable requirements of ASME CSD-1, NFPA 54,
ANS| Z21.13/CSA 4.9 and UL 795. Munt controls; including operating
switches, indicating lights, gages, alarns, notor starters, fuses, and
circuit elenments of control systens on a single control panel or cabinet
desi gned for separate nounting not on the burner. The conbustion contro
system nust be the [on/off] [high-lowoff] [positioning] [nmetering] type.
Locate flane scanner such that testing and cl eani ng of scanner can be
acconpl i shed wi thout disassenbly of burner. Provide fuel train as
indicated. Gas pressure available: [[__ ] Pa inches of water gage]

1 | kPa (gage) psig].
2.3.3 Ol -Fired Power Burner

Gl-fired power burner (under 117 kW 400,000 BTU hr input). Direct

el ectric-spark-ignited type ignition system Burner controls and safety
equi prrent must conformto applicable requirements of ASME CSD-1, NFPA 31
and UL 726. The conbustion control system nust be the [on/off]

[ high-1ow off] [positioning] [netering] type.

2.3. 4 Gl -Fired Power Burner

Gl-fired power burner (over 117 kW 400,000 BTU hr input).
Pressure-atom zing type burner. Direct electric-spark-ignited type
ignition system Design burner and conbustion control equipment for firing
commercial grade nunber 2 fuel oil and be an integral part of the boiler
Burner controls and safety equi prent nust conformto applicable

requi renents of ASME CSD-1, NFPA 31 and UL 726. The conbustion contro
system nmust be the [on/off] [high-lowoff] [positioning] [metering] type.
Mount controls; including operating switches, indicating |ights, gages,

al arns, notor starters, fuses, and circuit elenents of control systens on a
single control panel or cabinet designed for separate nounting not on the
burner. Locate flane scanner such that testing and cleaning of scanner can
be acconplished w thout disassenbly of burner. Provide fuel train as
indicated.
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I 2.3.5 Gas and Light GO I-Fired Power Burner

Gas and light oil-fired power burner (over 117 kW 400, 000 BTU hr | nput).
The conbustion control system nust be the [on/off] [high-1ow off]
[positioning] [netering] type. Pressure-atonizing type oil burner
Interrupted-pilot type ignition system and pilot be electrode-ignited
natural gas type, except that the oil burner be direct

el ectric-spark-ignited. Design burner and conmbustion control equi pnent for
firing comrercial grade nunber 2 fuel oil and natural gas having a specific
gravity of [0.6] [___ ] and a heating val ue of approximtely [37,300 kJ
per cubic neter] [1000 BTU per cubic foot] [__ ] and be an integral part
of boiler. Burner controls and safety equi pment nust conformto applicable
requi rements of ASME CSD-1, NFPA 31, UL 726, NFPA 54, ANSI Z21.13/CSA 4.9
and UL 795. Mount controls; including operating switches, indicating
lights, gages, alarns, notor starters, fuses, and circuit elenents of
control systenms on a single control panel or cabinet designed for separate
mounting not on the burner. Locate flame scanner such that testing and

cl eani ng of scanner can be acconplished wi thout disassenbly of burner
Provide fuel train as indicated. Gas pressure available: [[__ ] Pa

i nches of water gage] [[___ ] kPa (gage) psig].

12.4 BO LER TRIM AND CONTROL EQUI PMENT

Provide in accordance with ASME CSD-1 and ASME BPVC SEC |V and additi ona
requi renents specified bel ow

2.4.1 Energency Di sconnect Switch

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

NOTE: Indicate |ocation of energency di sconnect
switch on drawings. |Insert energency switch
anper age required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide and | ocate on wall outside boiler roomentrance or just inside
door, when boiler roomdoor is on building exterior as required by

ASME CSD-1 to allow rapid and conpl ete shutdown of the boiler in the event
of an emergency. Energency switch nust be a [__ ]-anp. fuse-type safety
switch. Switch nust be red and furnished with a | abel indicating function
of switch.

2.4.2 Relief Valves
Provide relieving capacity for the full output of boiler installed. Safety
relief-valve piping nmust conformto ASTM A53/ A53N, schedul e 40 steel pipe
and be piped full-size [to a floor drain] [to 150 nm 6 inches above floor].
2.4.3 Pressure and Altitude Gage or Conbination Pressure/Altitude Gage
Provi de one | ocated on supply water piping and one on return water piping.
2.4. 4 Thermometer
Provide thermoneter with a scale equivalent to 1.5 tines outlet water

tenperature. Provide one |ocated on supply water piping and one on return
wat er pi pi ng.
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2.

4.5 Drai n Tappi ng

Provide drain valve and piping [to a floor drain] [to 150 mm 6 i nches above
floor].

.4.6 Make-up Water Station

.4.6.1 Pressure Reducing Station

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Sel ect operating pressure required.

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

Provide a water pressure-reducing valve and relief valve, or a conbination
of the two in the nakeup water line to the boiler to maintain a water
pressure of [83 kPa (gage)] [12 psig] [___ ] in the hot water system
Provide a 20 nm 3/4 inch gl obe val ve by-pass around this val ve.

.4.6.2 Backf | ow Preventers

Section 22 00 00 PLUMBI NG, GENERAL PURPCSE. Locate upstream of by-pass

4.7 Feedwat er Treat nent Feeder

Provide floor nounted, Type Il - Shot-Type Feeder (manual, intermttent
feed), as indicated for use with pressures up to 1379 kPa (gage) 200 psig
maximum.

. 4.8 Conbusti on Regul at or

Provi de adjustable tenperature, thernostatic imersion type that nust limt
boiler water tenperature to a maxi mum of 121 degrees C 250 degrees F.
Control must actuate burner through an electric relay systemto maintain
boiler water tenperature within normal prescribed linits at oads within
rated capacity of boiler.

.4.9 Air Vent Valve

Provide with screwed connection, stainless steel disk, and stainless steel
seats to vent entrapped air.

.4.10 H gh Tenperature Linit Switch

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Specify alarmand indicating lights if input
exceeds 117 kW 400, 000 BTU hr

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

Provi de adjustable i mersible aquastat type with a tenperature setting
above that of the combustion regul ator and bel ow that of the | owest relief
val ve setting. Aquastat must function to cause a safety shutdown by
closing fuel valves[,] [and] shutting down burner equiprment [, activating a
red indicating light, and sounding an alarni in the event that boiler water
tenperature rises to the high tenperature limt setting. A safety shutdown
due to high tenperature nust require manual reset before operation can
resune and prevent recycling of burner equi pnment. Pre-set high tenperature
limt devices that cannot be easily tested are not all owed.
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2.4.11 Low Wat er Level Cutoff Switch

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify alarmand indicating lights if input
exceeds 117 kW 400, 000 BTU hr.

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

*% *% *% *% *%%

Low water |evel cutoff nust cause a safety shutdown by closing fue

val ves[,] [and] shutting down burner equipnent [, activating a red
indicating light, and sounding an alarm in the event that water |eve
drops bel ow the | owest safe pernissible water | evel established by the
boi | er manufacturer and ASME BPVC SEC I V. A safety shutdown due to | ow

wat er nust require nanual reset before operation can resunme and prevent
recycling of burner equipnent.

2.4.12 Boil er Safety Control Circuits

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

NOTE: Include draft fan if power burner is
specified.

*kkkkkkkkkkkkkkkkkkkkkkkkkhhhhhhkkkkkkkkkkkhkhhkkhkkx

kkkkkkkkkhkkkkkkkkkkkkkk

Provi de boiler safety control circuits, including control circuits for
burner [and draft fan], nust be single-phase, two-w re one-side grounded,
and not over 120 volts. Provide safety control sw tching in ungrounded
conductors. Provide overcurrent protection. 1In addition to circuit

grounds, ground nmetal parts which do not carry current to a grounding
conductor.

2.4.13 I ndicating Lights

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete entire paragraph if boiler input does
not exceed 117 kW 400, 000 BTU hr. Include draft fan
i f power burner is specified.

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

*% *% *% *% *%%

Each safety interlock requiring a manual reset nust have an individually

| abel ed red indicating light. Non-recycling control interlocks nust have
the reset located on the control itself. Red indicating lights on the
control panel may be omitted if the burner conbustion control system has a
Keyboard Di splay Mddule installed that will identify the | ockout

information required in Itemc. below Indicating lights nust have colors
as foll ows:

a. Anmber: lgnition on
b. Geen: Min fuel safety shut-off val ves open

c. Red (One for Each): Safety lockout, flanme failure, |ow water |evel,
and high tenperature

[ d. Blue: Draft

12.4.14 Al arm Bel |

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Delete entire paragraph if boiler input does
not exceed 117 kW 400, 000 BTU hr.
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Provide alarmbell, electrically operated, with a manual disconnect
switch. Disconnect switch nust be type and wired so that switching off
alarmfollowing a safety shutdown will not prevent alarm from sounding
agai n upon recurrence of a subsequent safety shutdown condition

2.4.15 Post - Combust i on Pur ge

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Delete entire paragraph if atnospheric burner
is specified.

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

Provide controls and wiring necessary to ensure operation of draft fan for
a period of not less than 15 seconds or of sufficient duration to provide
four conplete air changes in the boiler conbustion chanber (whichever is
greater) follow ng shutdown of burner upon satisfaction of heat denmand and
in accordance with ASME CSD-1 . Upon conpl etion of post-conbustion purge
period, draft fan nust automatically shutdown until next restart.

2.4.16 Draft
Conply with boiler manufacturer's recomendati ons.

2.4.17 St ack, Breeching, and Supports

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: NFPA 211, Type B vent can only be used with
an at nospheric burner.

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

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Boiler stacks nust conformto the boiler
manufacturer's installation and operational nanual .

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

[ Provide boiler stack constructed of sheet steel having a thickness of not

Il ess than 2.47 nm 0.0972 inches with welded joints. |Insulate stack |ocated

inside the building with 38 nm1 1/2 inches of mineral wool conforming to

applicable requirenents of ASTM C592, Class Il - for use up to 649 degrees C
1200 degrees F. Insulation nust receive a finish coat of finishing cenent

not less than 19 nmm 3/4 inch thick, trowelled to a smooth finish. Provide

stack supports, unbrella collar and cap, and flue transition piece. Stack

di ameter and hei ght nust be in accordance with manufacturer's

recommendati ons and conformto NFPA 211.]

[ NFPA 211, [Type B - gas] [Type L - oil and gas/oil], prefabricated
multi-wall type, flashed to the roof, and conplete with rain cap. Stack
di ameter and hei ght nust be in accordance with manufacturer's
recommendati ons and conformto NFPA 211.]

2.4.18 Hot Water Coils

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

NOTE: Delete entire paragraph unless hot water
coils are required to instantaneously heat donestic
water.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Provide coils capable of heating [___ L/s GPM of water with [__ ]
degree C F rise conform ng to ASME BPVC SEC | V.

2.4.19 St ack Ther nonet er

Provide flue gas dial type thernoneter with scale calibrated from66 to 399
degrees C 150 to 750 degrees F and nounted in flue gas outlet.

2.5 ELECTRI C MOTORS

El ectric notors nust neet requirenents of NEMA Mc 1. Mtors less than 3/4
kW1 hp nust nmeet NEMA High Efficiency requirenents. Mtors 3/4 kW1 hp
and | arger nust nmeet NEMA Premum Efficiency requirements. Mtors which
are an integral part of the packaged boil er system nust be the highest
efficiency avail able by the manufacturer of the packaged boiler. Mtors
nmust be vari abl e speed.

PART 3 EXECUTI ON
3.1 EQUI PMENT | NSTALLATI ON

Install equi pnent in accordance with manufacturer's installation
instructions and NBBI NB-23 PART 1. Gout equipnment nounted on concrete

foundations before installing piping. Install piping in such a manner as
not to place a strain on equipment. Do not bolt flanged joints tight
unl ess they match. G ade, anchor, guide, and support piping wthout |ow

pockets. Feedwater treatnment feeders nust be mounted so that the top of
the feeder is no higher than 1219 nm 48 inches above the finished floor

3.2 EQUI PMENT FOUNDATI ONS

Locate equi prrent foundations as indicated, designed, and nmade of sufficient
size and weight to preclude shifting of equi pment under operating
conditions or under abnormal conditions that could be inposed upon the

equi pnent. Foundations nust neet requirenments of the equi pnent

manuf acturer. Concrete and grout nmust conformto Section 03 30 00
CAST- | N- PLACE CONCRETE.

3.3 BO LER CLEANI NG

Bef ore being placed in service, boiler nust be boiled out for a period of
24 hours at a pressure not exceeding 83 kPa (gage) 12 psig. Solution to be
used in the boiler for the boiling out process must consist of two pounds
of trisodium phosphate per 379 liters 100 gallons of water. Upon

compl etion of boiling out, flush out boiler with potable water, drain, and
charge with chemcally treated water. Protect boiler and appurtenances
against internal corrosion until testing is conpleted and boiler is
accepted. Professional services are required for cleaning/treatnent

process.

3.4 FI ELD QUALI TY CONTRCL

Perform and furnish everything required for inspections and tests as
specified herein to denonstrate that boiler and auxiliary equipnent, as
installed, are in conpliance with contract requirenments. Start-up and
operate the system During this tine, clean strainers until no further
accunul ation of foreign material occurs. Exercise care to nminimze |oss of
wat er when strainers are cleaned. Adjust safety and automatic contro
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instruments as necessary to place themin proper operation and sequence.
Test instrumentation nmust be calibrated and have full scale readings from
1.5to 2 tinmes test val ues.

4.1 Qperational Tests

Furni sh the services of an engineer or technician approved by the boiler
manuf acturer of installation, startup, operational and safety testing.
This person nust remain on the job until each boiler has been successfully
operated. Furnish and perform everything required for inspections and
tests of the boiler and auxiliary equipnent. Test instrunmentation nust be
calibrated and have full-scale reading from1.5 to 2 tinmes test val ues
Denonstrate proper operability of conbustion control, flane safeguard
control and safety interlocks. Provide a detailed description of all
boiler startup and operational tests in the Conm ssioning Plan.

.4.1.1 Prelimnary Operational Test

Qperate the boilers continuously for a period of at |east 8 hours to
demonstrate proper operability of the conbustion control, flane safeguard
control, and safety interl ocks.

.4.1.2 Accept ance Operational Test and | nspection

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

NOTE: Insert the appropriate Facility Engi neering
Conmmand Acceptance Operational test and inspection
by NAVFAC Boil er I nspector only required for boilers
wi th capacity of 400,000 Btu/hr or greater.

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

Prior to requesting an acceptance test, conduct a satisfactory operationa
test for at least 8 hours, and provide a certified statenent that the

equi prent is installed per all requirenents of this guide. Contracting

O ficer, upon receipt of the notice fromthe Contractor, will request a
boil er inspection by a Naval Facilities Engi neering and Expeditionary
Warfare Center (EXWC) NAVFAC boiler inspector. Fifteen days advance notice
is required for scheduling inspector to conduct acceptance operational test
and inspection.

3.5 SCHEDULE
Sone netric neasurenents in this section are based on nat hematica
conversion of inch-pound neasurenents, and not on netric neasurenents
commonly agreed on by the manufacturers or other parties. The inch-pound
and netric measurements shown are as foll ows:

Products Inch-Pound Metric

a. AlarmBell D aneter = 4 inches = 100 mm

b. Stack Thernoneter Scal e = 150- 750 degrees F = 66-399 degrees C

Range

-- End of Section --
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