HAWAII ADMINISTRATIVE RULES

TITLE 12

DEPARTMENT OF LABOR AND INDUSTRIAL RELATIONS

SUBTITLE 8

HAWAII OCCUPATIONAL SAFETY AND HEALTH DIVISION

PART 10

BOILER AND PRESSURE VESSELS

CHAPTER 223.1

HEATING BOILERS - STEAM HEATING BOILERS, HOT-WATER
HEATING BOILERS, HOT-WATER SUPPLY BOILERS, AND
POTABLE WATER HEATERS
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supply boilers, and potable water
heaters

§12-223.1-10 Acceptable installation of pressure
relief valves for steam heating, hot-
water heating, hot-water supply boilers

§12-223.1-11 Acceptable installation of temperature
and pressure relief valves for potable
water heaters
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§12-223.1-13 Operating systems
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Historical Note: This chapter is based substantially
upon chapter 223. [Eff 12/6/82; am 12/9/83; am and
comp 12/6/90; am 7/6/98; am 11/18/12;

R DEC 212019 ]

§12-223.1-1 Scope. Service limitations. The
regquirements of this section shall apply to heating
boilers including steam heating boilers not exceeding
fifteen (15) psig, hot-water heating boilers, hot-
water supply boilers, and potable water heaters, but
not limited to the following:

(1) Steam heating boiler: steam or vapor boiler
operating at pressures not exceeding
fifteen (15) psig:;

(2) Hot-water heating boiler: hot-water boiler
installed to operate at pressures not
exceeding 160 psig or temperatures more
than 250 degrees Fahrenheit;

(3) Hot-water supply boiler: a boiler that
furnishes hot water to be used externally to
itself at a pressure less than or equal to
160 psig or a temperature less than or equal
to 250 degrees Fahrenheit at or near the
boiler outlet;

(4) Modular boiler: a steam or hot-water
heating assembly consisting of a group of
individual heating boilers called modules,
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without intervening stop valves in between
the modules, intended tc be installed as a
system unit, with a single inlet and single
outlet. Modules may be under one jacket or
may be individually jacketed;
Pool heater: a boiler in which no steam is
generated, from which hot water is circulated
to a swimming pool, hot tub, or spa and
returned to the boiler, and which operates at
a pressure not exceeding 160 psig or a
temperature not exceeding 250 degrees
Fahrenheit;
Potable water heaters: a corrosion resistant
appliance that includes the controls and
safety devices to supply potable hot water at
pressure not exceeding 160 psig and
temperature not more than 210 degrees
Fahrenheit and includes the following types:
(A} Fired storage water heater: a potable
water heater in which water is heated
by electricity, the combustion of
solid, liguid, or gaseous fuels, and
stores water within the same appliance;
(B) Indirect fired water heater: a potable
water heater in which water is heated
by an internal coil or heat exchanger
that receives its heat from an external
source. Indirect fired water heaters
provide water directly to the system or
store water within the same appliance;
and
(C) Circulating water heater: a potable
water heater which furnishes water
directly to the system or to a separate
storage tank. Circulating water heaters
may be elther natural or forced flow;
and
Modular water heaters: a hot-water heating
assembly consisting of a group of
individual water heaters called modules
having an aggregate input value greater
than 200,000 Btu per hour (58.6 KW), with
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or without intervening stop valves in
between the modules, intended to be
installed as a system unit, with a single
inlet and single outlet. Modules may be
under one jacket or may be individually

jacketed. [Eff and comp DEC 2 { 2019 ]
(Auth: HRS §397-4) {(Imp: HRS §397-4)

12-223.1-2 General requirements for heating

boilers. (a) The following shall apply to all heating
boilers:
(1) All heating boilers in operation in this

jurisdiction shall have a current and valid
operating permit issued to a specific
location by the department;

(2) Changes in location or ownership shall
require department notification and may
require reinspection;

(3) Heating boilers shall bear the ASME Code
Symbol Stamp "H", "HLW" or ASME certification
mark with "H", "HLW" designator and the NB
registration number;

(4) ASME and NB stamping shall be legible and not
be concealed by insulation or paint; and

(5) Upon completion of the installation of a new
heating boiler, it shall be marked by the
inspector employed by the department with a
state serial number, consisting of letters
and figures to be not less than 5/16 inch in
height and arranged as HHB####-Year.

(b) Steam heating boilers not in use for a period
of one year or more, for any reason, shall be inspected
internally and externally before being placed into
operation.

(c) Replacement of an existing heating boiler
shall be in accordance with the requirements for new
boiler installations.

(d) Replacement of a heating boiler at an
existing location with a used or secondhand boiler
shall comply with the requirements of new boiler
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installations. The following shall apply to used or
secondhand heating boilers:

(1) Used or secondhand heating boilers when
installed in this jurisdiction, shall be
equipped with fittings and appurtenances that
comply with new installations; and

(2) Weld repairs, alterations, and inspection
records shall be submitted with the
installation application for used or second-
hand heating boilers.

(e) Replacement or repairs to boiler fittings,
appurtenances or appliances, controls and safety
devices, shall comply with the requirements for new
installations and applicable ASME BPVC and NBIC
sections.

(f) Galvanized pipe shall not be used for steam
supply and blowdown piping.

(g) State specials: applicable provisions include
sections 12-220-2(b) and 12-220-16(e) (6). [Eff and
comp DEC 2 1 2019 ] (Auth: §397-4) (Imp: HRS
§397~4)

12-223.1-3 Responsibility of owners and users.
The following are requirements of owners and users:

(1) The owner or user of the pressure retaining
item 1is responsible for ensuring that all
equipment meets all the reguirements of the
department at the point of installation
including licensing, registration, and
certification of those performing
installations. The department may require
additional safety standards and when a
conflict arises, the rules of the department
shall prevail;

(2) Owners or users shall ensure heating boilers
are operated only with a valid operating
permit. The operation of a heating boiler
with an expired operating permit is not
allowed and may be subiject to penalties as
described in this part. Changes in location

223.1-5

s

W



or ownership shall reqguire notification of
the department and may require reinspection;

(3) Owners or users shall ensure operating permit
renewal inspections are completed prior to
the permit expiration date. It is the
responsibility of the owner or user to
schedule boiler permit renewal inspections.
Permit renewal inspections shall include
boiler shutdown, dismantling, internal
inspection where applicable, and testing of
controls and safety devices;

(4) Additional inspection requirements may be
conducted at the inspector's discretion,
e.g., internal inspections, pressure tests,
and non-destructive exams (NDEs);

(5) Reqguest for the extension of the operating

permit expiration date may be considered for
valid reasons by submitting a written request
to the chief boiler inspector;

(6) The unavailability of the special inspector
to conduct inspections is not a valid reason
for requesting permit extensions; deputy
inspectors may perform the inspection in the
absence of the special inspectors;

(7) When a boiler task is required, it 1is the
owner or the owner's designee that is
expected to perform such task, however, the
owner retains responsibility for compliance;
and

(8) Owners or users are responsible to ensure
compliance with the preventive maintenance
requirements as specified in 12-223.1-14.

[Eff and comp DEC 2 1 2019 ] (Auth:
§397-4) (Imp: HRS §397-4)
§12-223.1-4 Inspections. (a) Initial heating

boiler acceptance inspections shall be conducted and
witnessed by the chief boiler inspector or a deputy
inspector designee. The initial inspection shall
include internal inspection where construction permits,
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post-installation pressure test in accordance with the
requirements of the original code of construction, and
operational testing of controls and safety devices in

accordance with ASME CSD-1, NBIC, and this chapter by

the installer, contractor, or owner.

(b)

Permit renewal inspections. The following

shall apply to permit renewal inspections:

(1)

Steam or vapor heating boilers shall have an
external inspection every two years, or where
construction permits, an internal inspection
at the discretion of the inspector;

Steam or vapor heating boilers with a heating
surface greater than twenty (20) square feet
and less than or equal to one hundred (100)
square feet shall be internally inspected at
least every four years;

Steam or vapor heating boilers with any one
of the following criteria: a manway, a Btu
per hour input greater than 400,000, or a
heating surface greater than one hundred
(100) square feet, shall be internally
inspected annually. They shall be externally
inspected and operationally tested
approximately six months after the internal
inspection;

Hot-water heating, hot-water supply heating
boilers, potable water heaters (including
modular installations) shall have an external
inspection every two years, or where
construction permits, an internal inspection
at the discretion of the inspector;

Pool heaters shall have an external
inspection every two years;

State special: see sections 12-220-2(b) and
12-220-16(e) (6); and

Based upon actual service conditions by the
owner or user of the operating equipment, the
department may, at its discretion, permit
variations in the inspection frequency
requirements. [Eff and comp DEC 2 12018
(Auth: HRS §397-4) (Imp: HRS §397-4)
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(a)

12-223.1-5 Technical installation requirements.
General requirements. The following shall apply to
all heating boilers:

(1)

(2)

(b)

Heating boilers shall be installed pursuant
to sections 12-220-2, 12-220-2.1, 12-220-5,
12-220-6, 12-220-15, and this chapter;
Owners and users shall adhere to the heating
boiler installation requirements as specified
in the NBIC Part 1;

An application for installation permit shall
be submitted to the department prior to
commencement of work;

Heating boilers installed without an
installation permit may be subject to
penalties of up to $10,000 per day pursuant
to section 12-220-22;

Only contractors holding a valid Hawaii C-4
contractor license shall install steam
heating, hot-water heating, hot-water supply
heating boilers, and water heaters with more
than 200,000 Btu per hour (58.6 KW);
Contractors holding a valid Hawaii C-37
contractor license may install water heaters
up to 200,000 Btu per hour; and

All heating boilers shall be equipped with
controls and safety devices based upon the
Btu per hour burner input, as specified in
the original code of construction.

First acceptance inspection and certification

requirements shall include the following:

w354

(1)

The owner and contractor shall comply with
section 12-220-2.1 and upon completion of the
installation, shall arrange for an acceptance
inspection by the department;

For heating boilers subject to ASME CSD-1
reguirements, the installing contractor shall
operationally test the controls and safety
devices priocr to scheduling the first
acceptance inspection with the department,
and record the results on form CG-500, ASME
CSD-1 (Exhibit 4), and file a copy with the
department;
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(c)

Additional inspection requirements may be
conducted at the inspector's discretion, e.g.
internal inspections, pressure tests, and
non-destructive exams (NDEs);

The installing contractor shall test the
boiler as directed and witnessed by the chief
boiler inspector or designated deputy
inspector;

The chief boiler inspector or designated
deputy inspector shall conduct the first data
inspection, acceptance, and mark the state
serial number on the heating boiler pursuant
to section 12-220-29.1; and

The installer shall complete and certify the
NB Boiler Installation Report I-1 (NB-365,
see Exhibit 3) after the completion,
inspection, and acceptance of the
installation by an inspector employed by the
department. The NB Boiler Installation Report
I-1 (NB365, see Exhibit 3) shall be submitted
to the owner and the department.

The following shall apply to heating boiler

clearances:

Heating boilers shall have a minimum distance
of at least thirty-six (36) inches between
the top of the heating boiler and any
overhead structure and at least thirty-six
(36) inches between all sides of the heating
boiler and adjacent walls, structures, or
other equipment. Heating boilers with
manholes shall have at least eighty-four (84)
inches of clearance between the manhole
opening and any wall, ceiling, piping, or
other equipment that may prevent a person
from entering the heating boiler. Alternative
clearances in accordance with the
manufacturer's recommendations are subject to
acceptance by the jurisdiction;

Modular heating boilers that require
individual units to be set side by side,
front to back, or by stacking shall provide
clearances in accordance with the
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manufacturer's recommendations and subject to
acceptance by the department;

{3} Heating boilers shall be located so that
adequate space 1is provided for proper
operation, maintenance, and inspection of
equipment and appurtenances, which shall
include the removal of tubes if applicable;

(4} Heating boilers with a top opening manhole

shall have at least eighty-four (84) inches

of unobstructed clearance above the manhole
to the ceiling of the equipment room; and

Heating boilers with a bottom opening used

for inspection or maintenance shall have at !

least twelve (12) inches of unobstructed
clearance. [Eff and comp DEC 21 2m9 ]

(Auth: HRS §397-4) (Imp: HRS §397-4)

w

12-223.1-6 Controls and safety devices. Where
applicable, steam heating, hot-water heating, and hot-
water supply heating boilers, shall be equipped with
controls and safety devices as specified in the
original code of construction, and in accordance with
ASME CSD-1. [Eff and comp DEC 2 1 2019 ] (Buth: HRS
§397-4) (Imp: HRS §397-4)

12-223.1-7 Instruments, fittings, and controls.
{(a) The following shall apply to steam heating
boilers:
(1) Gages. The following shall apply to gages:
(A) Fach steam boiler shall have a steam
gage, or a compound steam gage connected
to its steam space or to its water
column or to its steam connection. The
gage or connection shall contain a
siphon or equivalent device that will
develop and maintain a water seal that
will prevent steam from entering the
gage tube. The connection shall be so
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arranged that the gage cannot be shut
off from the boiler except by a cock
placed in the pipe at the gage and
provided with a tee-handle or lever-
handle arranged to be parallel to the
pipe in which it is located when the
cock is open. The connections to the
boiler shall be not less than NPS 1/4.
Where steel or wrought iron pipe or
tubing is used, the connection and
external siphon shall be not less than
NPS 1/2. The minimum size of a siphon,
if used, shall be NPS 1/4. Ferrous and
nonferrous tubing having inside
diameters at least equal to that of
standard pipe sizes listed above may be
substituted for pipe; and

The scale on the dial of a steam boiler
gage shall be graduated to not less than
thirty (30) psig nor more than sixty
(60) psig. The travel of the pointer
from zero (0) psig to thirty (30) psig
pressure shall be at least three (3)
inches;

Water gage glasses. The following shall apply
to water gage glasses:

(A)

Each steam boiler shall have one or more
water-gage glasses attached to the water
column or boiler by means of valved
fittings not less than NPS 1/2, with the
lower fitting provided with a drain
valve of a type having an unrestricted
drain opening not less than NPS 1/4 to
facilitate cleaning. Gage glass
replacement shall be possible under
pressure. Water glass fittings may be
attached directly to a boiler. Heating
boilers having an internal vertical
height of less than ten (10) inches
should be equipped with a water level
indicator of the glass bulls-eye type
provided the indicator is of sufficient
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size to show the water at both normal
operating and low-water cutoff levels;
The lowest visible part of the water-
gage glass shall be at least one (1)
inch above the lowest permissible water
level recommended by the boiler
manufacturer. With the boiler operating
at this lowest permissible water level,
there shall be no danger of overheating
any part of the boiler;

In electric heating boilers of the
submerged electrode type, the water-gage
glass shall be so located to indicate
the water levels both at startup and
under maximum steam load conditions as
established by the manufacturer;

In electric heating boilers of the
resistance element type, the lowest
visible part of the water gage shall be
located at least one (1) inch above the
lowest permissible water level specified
by the manufacturer. Each electric
boiler of this type shall also be
equipped with an automatic low-water
cutoff on each boiler so located as to
automatically cut off the power supply
to the heating elements before the
surface of the water falls below the
visible part of the glass;

Tubular water glasses on electric
heating boilers having a normal water
content not exceeding 100 gallons shall
be equipped with a protective shield;
and

Transparent material other than glass
may be used for the water gage provided
that the material will remain
transparent and has proved suitable for
the pressure, temperature, and corrosive
conditions expected in service;
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{3} Water column and water level control pipes.
The following shall apply to water column and
water level control pipes:

(R)

The minimum size of ferrocus or
nonferrous pipes connecting a water
column to a steam boiler shall be NPS 1.
No outlet connections, except for damper
regulator, feedwater regulator, steam
gages, or apparatus that does not permit
the escape of any steam or water except
for manually operated blowdown, shall be
attached to a water column or the piping
connecting a water column to a boiler
for introduction of feedwater into a
boiler. If the water column, gage glass,
low-water fuel cutoff, or other water
level control device is connected to the
boiler by pipe and fittings, no shutoff
valves of any type shall be placed in
such pipe and a cross or equivalent
fitting to which a drain valve and
piping may be attached shall be placed
in the water piping connection at every
right angle turn to facilitate cleaning
and inspection. The water column drain
pipe and valve shall be not less than
3/4-inch diameter; and

The steam connections to the water
column of a horizontal firetube wrought
boiler shall be taken from the top of
the shell or the upper part of the head,
and the water connection shall be taken
from a point not above the center line
of the shell. For a cast-iron boiler,
the steam connection to the water column
shall be taken from the top of an end
section or the top of the steam header,
and the water connection shall be made
on an end section not less than six (6)
inches below the bottom connection to
the water-gage glass;
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(4) Pressure control. The following shall apply
to pressure control:

(A)

Fach automatically fired steam boiler
shall be protected from overpressure by
two pressure-operated controls. Each
individual steam boiler or each system
of commonly connected steam heating
boilers shall have a control that will
cut off the fuel supply when the steam
pressure reaches an operating limit,
which shall be less than the maximum
allowable pressure;

Each individual automatically fired
steam boiler shall have a safety limit
contrel, with a manual reset that will
cut off the fuel supply to prevent steam
pressure from exceeding the fifteen (15)
psig maximum allowable working pressure
of the boiler. Each control shall be
constructed to prevent a pressure
setting above fifteen (15) psig; and
Shutoff valves of any type shall not be
placed in the steam pressure connection
between the boiler and the controls
described in subparagraphs (A) and (B).
These controls shall be protected with a
siphon or equivalent means of
maintaining a water seal that will
prevent steam from entering the control.
The connections to the boiler shall not
be less than NPS 1/4, but where steel or
wrought iron pipe or tubing is used,
they shall not be less than NPS 1/2. The
minimum size of an external siphon shall
be NPS 1/4 or 3/8 inch outside diameter
nonferrous tubing. For manifold
connections, the minimum size shall be
as specified in the original code of
construction; and

(5 Automatic low—-water fuel cutoff and water
feeding devices. The following shall apply to
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automatic low-water fuel cutoff and water

feeding devices:

(A) Each automatically fired steam or vapor
system boiler shall have an automatic
low-water fuel cutoff so located as to
automatically cut off the fuel supply
when the surface of the water falls to
the lowest visible part of the water-
gage glass. If a water feeding device is
installed, it shall be so constructed
that the water inlet valve cannot feed
water into the boiler through the float
chamber and so located as to supply
requisite feedwater;

(B) Such a fuel cutoff or water feeding
device may be attached directly to a
boiler. A fuel cutoff or water feeding
device may also be installed in the
tapped openings available for attaching
a water glass directly to a boiler,
provided the connections are made to the
boiler with nonferrous tees or Y
fittings not less than NPS 1/2 between
the boiler and water glass so that the
water glass is attached directly and as
close as possible to the boiler; the run
of the tee or Y-fitting shall take the
water glass fittings, and the side
outlet or branch of the tee or Y-
fittings shall take the fuel cutoff or
water feeding device. The ends of all
nipples shall be reamed to full-size
diameter;

(C) In addition to the requirements in
subparagraphs (A) and (B), a secondary
low-water fuel cutoff with manual reset
shall be provided on each automatically
fired steam or vapor system boiler; and

(D) Fuel cutoffs and water feeding devices
embodying a separate chamber shall have
a vertical drain pipe and a blowoff
valve not less than NPS 3/4, located at
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(b)
boilers.

(1)

(S}

the lowest point in the water equalizing
pipe connections so that the chamber and
the equalizing pipe can be flushed and
the device tested.

Hot-water heating or hot-water supply
The following shall apply to hot-water heating
or hot-water supply boilers:
Pressure or altitude gages:

(A)

Each hot-water heating or hot-water
supply boiler shall have a pressure or
altitude gage connected to it or to its
flow connection in such a manner that it
cannot be shut off from the boiler
except by a cock with tee or lever
handle, placed on the pipe near the
gage. The handle of the cock shall be
parallel to the pipe in which it 1is
located when the cock is open;

The scale on the dial of the pressure or
altitude gage shall be graduated
approximately to not less than one and a
half (1-1/2) nor more than three and a
half (3-1/2) times the pressure at which
the safety relief valve is set; and
Piping or tubing for pressure or
altitude gage connections shall be of
nonferrous metal when smaller than NPS
1;

Thermometers: each hot-water heating or hot-
water supply boiler shall have a thermometer

so located and connected that it shall be
easily readable. The thermometer shall be
located that it shall always indicate the
temperature of the water in the boiler at
near the outlet;

SO

or

Temperature controls. Each automatically fired
hot-water heating or hot-water supply boiler
shall be protected from over-temperature by

two temperature-operated controls. The

following shall apply to automatically fired

hot-water heating and hot-water supply
boilers:
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Each individual hot-water heating or
hot-water supply boiler or each system
of commonly connected heating boilers
shall have a control that will cut off
the fuel supply when the water
temperature reaches an operating limit,
which shall be less than the maximum
allowable temperature; and

Each individual automatically fired hot-
water heating or hot-water supply boiler
shall have a safety limit control with
manual reset that will cut off the fuel
supply to prevent the water temperature
from exceeding the maximum allowable
temperature at the boiler outlet; and

14y Low-water fuel cutoff. The following shall
apply to automatically fired hot-water
heating boilers:

(A)

Each automatically fired hot-water
heating boiler shall have an automatic
low-water fuel cutoff with manual reset.
The low-water fuel cutoff shall be
designed for hot-water service, and it
shall be so located as to automatically
cut off the fuel supply when the surface
of the water falls to the level
established in subparagraph (B);

As there is no normal waterline to be
maintained in a hot-water boiler, any
location of the low-water fuel cutoff
above the lowest safe permissible water
level established by the boiler
manufacturer is satisfactory;

In lieu of the requirements for low-~
water fuel cutoffs in subparagraph (A),
heating boilers requiring forced
circulation to prevent overheating of
the tubes, coils, or vessel, shall have
an accepted flow-sensing or temperature-
sensing device to prevent burner
operation at a flow rate inadequate to
protect the boiler unit against
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overheating at all allowable firing
rates. This safety control(s) shall shut
down the burner and prevent restarting
until an adequate flow is restored and
shall be independent of all other
controls; and

(D) A means shall be provided for testing
the operation of the external low-water
fuel cutoff without resorting to
draining the entire system. Such means
shall not render the device inoperable
except as follows: if the means
temporarily isolates the device from the
boiler during this testing, 1t shall
automatically return to its normal
position. The connection may be so
arranged that the device cannot be shut
off from the boiler except by a cock
placed at the device and provided with a
tee or lever-handle arranged to be
parallel to the pipe in which it is
located when the cock 1s open;

(c) Potable water heaters. The following shall

apply to potable water heaters:

(1) Temperature controls. The following shall
apply to the temperature controls of potable
water heaters:

(A) FEach individual automatically fired
water heater, in addition to the
operating control used for normal water
heater operation, shall have a separate
high limit temperature actuated
combustion control that will
automatically cut off the fuel supply.
The temperature range of the high limit
temperature actuated control shall not
allow a setting over 210 degrees
Fahrenheit;

(B) Gas-fired water heaters: the high limit
temperature control when actuated shall
shut off the fuel supply with a shutoff

L
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(E)

means other than the operating control
valve. Separate valves may have a common
body;

Electrically heated water heaters: the
high limit temperature control when
actuated shall cut off all power to the
operating controls;

Oil-fired water heaters: the high limit
temperature control when actuated shall
cut off all current flow to the burner
mechanism; and

Indirect water heating systems: the high
limit temperature control when activated
shall cut off the source of heat;

Pressure or altitude gages. The following
shall apply to pressure or altitude gages:

(A)

Each potable water heater shall have a
pressure or altitude gage connected to
it or to its flow connection in such a
manner that i1t cannot be shut off from
the boiler except by a cock with tee or
lever handle placed on the pipe near the
gage. The handle of the cock shall be
parallel to the pipe in which it is
located when the cock is open;

The scale on the dial of the pressure or
altitude gage shall be graduated
approximately to not less than one and a
half (1-1/2) nor more than three (3)
times the maximum allowable working
pressure; and

Piping or tubing for pressure or
altitude gage connections shall be of
nonferrous metal when smaller than 1-
inch pipe size;

Thermometers: each installed water heater
shall have a thermometer so located and
connected that it shall be easily readable.
The thermometer shall be so located that it
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shall always indicate the temperature of the
water in the water heater at or near the
outlet; and

(4 Flow-sensing device: potable water heaters
requiring forced circulation to prevent
overheating of the tubes, coils, or vessel
should have an acceptable flow-sensing device
or temperature-sensing device to prevent
burner operation at a flow rate inadequate to
protect the water heater unit against
overheating at all allowable firing rates.
This safety controls shall shut down the
burner and prevent restarting until an
adequate flow is restored and shall be
independent of a 1 Oth%ﬁ controls
[Eff and comp 19 (Auth: HRS
§397-4) (Imp: HRS §397-4)

12-223.1-8 Modular steam heating, modular hot~
water heating boilers, and modular water heaters. (a)
Individual modules. The following shall apply to
individual modules:

{1} The individual modules shall comply with all
the requirements of the code of construction.
The individual modules shall be limited to a
maximum input of 400,000 Btu per hour (117
kw/hr) for gas, 3 gallons/hour (11.4 1/hr)
for oil, or 117 kw for electricity;

Each module of a modular steam heating boiler
shall be equipped with a:
(A) Safety valve, see section 12-223.1-

9(a) (1);

(B) Blowoff valve, see section 12-223.1-

13(o) (1); and
(C) Drain valve, see section 12-223.1-

13(o) (2); and
Each module of a modular hot-water heating
boiler shall be equipped with a:

(A) Safety relief valve, see section 12-
223.1-9(a) (2); and

N
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(B) Drain valve, see section 12-223.1-
13 (o) (2).
(b) Assembled Modular Heating boilers. The
following shall apply to assembled modular heating
boilers:
(1) The individual modules shall be manifolded
together at the job site without any
intervening valves;
{Zz) The assembled modular steam heating boiler
shall also be equipped with a:
(A) Feedwater connection, see Exhibit 5 and
6; and

(B) Return pipe connection, see Exhibit 5
and 6; and

The assembled modular hot-water boiler shall

also be equipped with a:

(A) Makeup water connection, see Exhibit 7;

(B) Provision for thermal expansion, see
Exhibit 7 and Exhibit 8; and

(C) Stop valves, see Exhibit 7 (treating the
assembled modular boiler as a single
unit) .

(c) Modular hot-water heating boilers. The
following shall apply to modular hot-water
heating boilers:

2} Each module of a modular hot-water heating
boiler shall be equipped with a:

(A) Pressure or altitude gage, see section
12-223.1-7(b) (1) ;

(B) Thermometer, see section 12-223.1-
7(b) (2); and

(C) Temperature control, see section 12-
223.1-7(b) (3) (A); and

'z; The assembled modular hot-water heating
boiler shall be equipped with a:

(A) Temperature control, see 12-223.1-
7(b) (3) (B); and

(B) Low-water fuel cutoff, see 12-223.1-
7(b) (4).

(d) Modular steam heating boilers. The following
shall apply to modular steam heating boilers:

b
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(1) Each module of a modular steam boiler shall
be equipped with a:
(A) Steam gage, see section 12-223.1-

T(a) (1)

(B) Water-gage glass, see section 12-223.1-
T(a) (2);

(C) Pressure control, see section 12-223.1-

7(a) (4) (A); and
(D) Low~-water cutoff, see section 12-223.1-
7(a) (5); and
(Z) The assembled modular steam heating boiler
shall also be equipped with a pressure
control, see 1 section 12-223.1-7(a) (4) (B)).

(e) Modular water heaters. The individual modules
shall comply with all the requirements of the code of
construction and this paragraph. Each module of a
modular water heater shall be equipped with a:

(1 Safety relief valve, see section 12-223.1~

9(a) (3);
)y Drain valve, see section 12-223.1- 13(0) (2);
Pressure or altitude gage, see section 12~
223.1-T7(c) (2):
Thermometer, see section 12-223.1-7(c) (3);
Temperature control, see section 12-223.1-
7(c) (1); and
Flow-sensing Device, see section 12-223.1-
T(c) (4).

(f) Assembled modular water heaters having an
aggregate input value greater than 200,000 Btu per hour
or aggregate water containing capacity greater than 120
gallons. The individual modules shall be manifolded
together at the job site with or without any
intervening valves. The assembled modular potable water
heater shall be equipped with a:

{17 Safety relief valve, see section 12-223.1-
9(a) (3);

Drain valve, see section 12-223.1-13(0) (2);
Pressure/altitude gage, see 12-223.1-7(c) (2);
Thermometer, see section 12-223.1-7(c) (3);
Temperature control, see section 12-223.1-
7(c) (1): and

'¢: Flow-sensing device, see 12-223.1-7(c) (4).
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(Eff and comp DEC 232019 | (auth: HRs §397-4)
(Imp: HRS §397-4)

§12-223.1-9 Pressure relief valves for steam
heating, hot-water heating, hot-water supply boilers,
and potable water heaters. Pressure relief valves for
steam heating, hot-water heating, hot-water supply
boilers, and potable water heaters shall be ASME and NB
certified and marked with the ASME certification mark
and "HV" designator, and National Board "NB" symbols.
The following shall apply to these objects:

{1} Pressure relief valve requirements for steam

heating boilers shall include the following:

(A) Pressure relief valves shall be
manufactured in accordance with a
national or international standard;

(B) Each steam boiler shall have one or more
NB capacity certified pressure relief
valves of the spring pop type adjusted
and sealed to discharge at a pressure
not to exceed fifteen (15) psig;

(C) No pressure relief valve for a steam
boiler shall be smaller than NPS 1/2. No
pressure relief valve shall be larger
than NPS 4. The inlet opening shall have
an inside diameter equal to or greater
than the seat diameter;

(D) The minimum valve capacity in lbs./hr.
shall be the greater of that determined
by dividing the maximum Btu per hour
output at the boiler nozzle obtained by
the firing of any fuel for which the
unit is installed by 1,000 Btu per
hour/lbs., or shall be determined based
on the lbs. of steam/hr/square feet of
boiler heating surface. For cast iron
heating boilers, the minimum valve
capacity shall be determined by the
maximum output method. In many cases a
greater relieving capacity of valves
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will have to be provided than the
minimum specified in this chapter (see
Exhibit 10). In every case the
requirements of subparagraph (E) shall
be met;

The pressure relief valve capacity for
each steam boiler shall be such that
with the fuel burning equipment
installed, and operated at maximum
capacity, the pressure cannot rise more
than five (5) psig above the maximum
allowable working pressure; and

When operating conditions are changed,
or additional boiler heating surface 1is
installed, the valve capacity shall be
increased, 1if necessary, to meet the new
conditions and be in accordance with
section 12-223.1-9(a) (2) (G) . The
additional valves required, because of
changed conditions, may be installed on
the outlet piping provided there is no
intervening valve; and

{2} Pressure relief valve requirements for hot-
water heating or hot-water supply heating
boilers shall include the following:

(A)

=y R ﬁ’l‘ﬂ “«;gg

Each hot-water heating or hot-water
supply boiler shall have at least one NB
capacity certified pressure relief
valve, of the automatic reseating type
set to relieve at or below the maximum
allowable working pressure of the
boiler;

Hot-water heating or hot-water supply
heating boilers limited to a water
temperature not more than 210 degrees
Fahrenheit may have, in lieu of the
valve(s) specified in subparagraph(a),
one or more NB capacity certified
temperature and pressure relief valves
of the automatic reseating type set to
relieve at or below the maximum
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allowable working pressure of the
boiler;

When more than one pressure relief valve
is used on either hot-water heating or
hot-water supply heating boilers, the
additional valves shall be NB capacity
certified and may have a set pressure
within a range not to exceed six (6)
psig above the maximum allowable working
pressure of the boiler up to and
including sixty (60) psig, and five per
cent (5%) for those having a maximum
allowable working pressure exceeding
sixty (60) psig:;

No pressure relief valve shall be
smaller than NPS 3/4 nor larger than NPS
4, except that heating boilers having a
heat input not greater than 15,000 Btu
per hour should be equipped with a rated
pressure relief valve of NPS 1/2;

The required relieving capacity, in
lbs./hr, of the pressure relief device
or devices on a boiler shall be the
greater of that determined by dividing
the maximum output in Btu per hour at
the boiler nozzle obtained by the firing
of any fuel for which the unit is
installed by 1,000 Btu per hour/lb., or
shall be determined on the basis of 1bs.
steam/hr/square feet as given in Exhibit
9. For cast iron heating boilers, the
minimum valve capacity shall be
determined by the maximum output method.
In many cases a greater relieving
capacity of valves will have to be
provided than the minimum specified in
this chapter. In every case the
requirements of subparagraph (G) shall
be met;

When operating conditions are changed,
or additional boiler heating surface is
installed, the valve capacity shall be
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increased, if necessary, to meet the new
conditions and shall be in accordance
with NBIC Part 1. The additional valves
required, on account of changed
conditions, may be installed on the
outlet piping provided there is no
intervening valve; and

Pressure relief valve capacity for each
boiler with a single pressure relief
valve shall be such that, with the fuel
burning equipment installed and operated
at maximum capacity, the pressure cannot
rise more than ten per cent (10%) above
the maximum allowable working pressure.
When more than one pressure relief valve
is used, the over pressure shall be
limited to ten per cent (10%) above the
set pressure of the highest set valve;
and

Pressure relief valve requirements for
potable water heaters shall include the
following:

(A)

Each water heater shall have at least
one NB capacity certified temperature
and pressure relief valve. No
temperature and pressure relief valve
shall be smaller than NPS 3/4;

Pressure relief valves for potable water
heaters shall be ASME and NB certified
marked with the ASME certification mark
and "HV" designator, and National Board
"NB" symbols;

The pressure setting shall be less than
or equal to the maximum allowable
working pressure of the water heater.
However, if any of the other components
in the hot-water supply system (such as
valves, pumps, expansion, storage tanks,
or piping) have a lesser working
pressure rating than the water heater,
the pressure setting for the temperature
and pressure relief valve(s) shall be
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based upon the component with the lowest
maximum allowable working pressure
rating. If more than one temperature and
pressure relief valve is used, the
additional valve(s) may be set within a
range not to exceed ten per cent (10%)
over the set pressure of the first
valve;

The required relieving capacity in Btu
per hour of the temperature and pressure
relief valve shall not be less than the
maximum allowable input unless the water
heater is marked with the rated burner
input capacity of the water heater on
the casing in a readily visible
location, in which case the rated burner
input capacity may be used as a basis
for sizing the temperature pressure
relief valves. The relieving capacity
for electric water heaters shall be
3,500 Btu per hour per kw of input;

The relieving capacity for electric
water heaters shall be 3,500 Btu per
hour (1.0 kw) per kw of input. In every
case, the temperature and pressure
relief valve capacity for each water
heater shall be such that with the fuel
burning equipment installed and operated
at maximum capacity, the pressure cannot
rise more than ten per cent (10%) above
the maximum allowable working pressure;
Many temperature and pressure relief
valves have a NB capacity certified
rating which was determined according to
ASME BPVC reqguirements, and a lower
Canadian Standards Association (CSA)
rating value. Where the ASME BPVC is the
only referenced code of construction the
NB capacity certified rating may be
used; and

If operating conditions are changed or
additional heating surface is installed,
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the temperature and pressure relief
valve capacity shall be increased, if
necessary, to meet the new conditions
and shall be in accordance with the
above provisions. In no case shall the
increased input capacity exceed the
maximum allowable input capacity. The
additional valves required, because of
changed conditions, may be installed on
the outlet piping providing there is no

intervening valve. [Eff and
comp DEC 2’ 2019 ] (Auth: HRS
§397-4) (Imp: HRS §397-4)

§12-223.1-10 Acceptable installation of pressure
relief valves for steam heating, hot-water heating,
hot-water supply boilers. The following shall apply to
the installation of pressure relief valves for steam
heating, hot-water heating, and hot-water supply
boilers:

{1y Pressure relief valves shall be located at
the top side of the boiler. The top side of
the boiler shall mean the highest practicable
part of the boiler proper but in no case
shall the safety valves be located below the
normal operating level and in no case shall
the pressure relief valve be located below
the lowest permissible water level. They
shall be connected directly to a tapped or
flanged opening in the boiler, to a fitting
connected to the boiler by a short nipple, to
a Y-base, or to a valveless header connecting
steam or water outlets on the same boiler.
Coil or header type heating boilers shall
have the pressure relief valve located on the
steam or hot-water outlet end. Pressure
relief valves shall be installed with their
spindles vertical. The opening or connection
between the boiler and any pressure relief
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valve shall have at least the area of the
valve inlet;

When a boiler is fitted with two or more
pressure relief valves on one connection,
this connection shall have a cross-sectional
area not less than the combined areas of
inlet connections of all the pressure relief
valves with which it connects;

When a Y-base is used, the inlet area shall
be not less than the combined outlet areas.
When the size of the boiler requires a
pressure relief valve larger than NPS 4, two
or more valves having the required combined
capacity shall be used. When two or more
valves are used on a boiler, they may be
single, directly attached, or installed on a
Y-base;

A threaded connection may be used for
attaching a valve;

Pressure relief valves shall not be connected
to an internal pipe in the boiler;

No shutoff valve of any description shall be
placed between the pressure relief valve and
the boiler or on discharge pipes between such
valves and the atmosphere;

A discharge pipe shall be used. It shall be
not less than the nominal size of the valve
outlet. Where multiple valves relieve into a
common discharge pipe, the cross-sectional
flow area of the common discharge pipe shall
be equal to or greater than the sum of the
individual temperature and pressure relief
valve discharge pipe areas. Discharge pipes
shall be securely anchored and supported, as
short and straight as possible and arranged
as to avoid undue stress on the valve or
valves. A union may be installed in the
discharge piping close to the valve outlet.
When an elbow i1s placed on a pressure relief
valve discharge pipe, it shall be located
close to the valve outlet downstream of the
union to minimize reaction moment stress;
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(8) The discharge from pressure relief valves
shall be so arranged that there will be no
danger of scalding attendants. The pressure
relief valve discharge shall be piped away
from the boiler to a safe point of discharge,
and there shall be provisions made for
properly draining the piping. The size and
arrangement of discharge piping shall be such
that any pressure that may exist or develop
will not reduce the relieving capacity of the
relieving devices below that required to
protect the boiler; and
Hot-water heating or hot-water supply heating
boilers limited to a water temperature of 210
degrees Fahrenheit may have one or more NB
capacity certified temperature and pressure
relief valve(s) installed. The requirements
of paragraphs (1) through (8) shall be met,
except as follows:
(A) A Y-type fitting shall not be used; and
(B) If additional valves are used, they
shall be temperature and pressure relief
valves, and when the temperature and
pressure relief valve 1s installed
directly on the boiler with no more than
four (4) inches maximum interconnecting
piping, the valve may be installed in
the horizontal position with the outlet
pointed down. [Eff and
comp DEC 2 1 2019 ]  (Auth: HRS
§397-4) (Imp: HRS §397-4)

e

12-223.1-11 Acceptable installation of
temperature and pressure relief valves for potable
water heaters. The following shall apply to the
installation of temperature and pressure relief valves
for potable water heaters:

{1} Temperature and pressure relief valves shall
be installed by either the installer or the

223.1-30

¢ i‘;



S

(a)

0

manufacturer before a water heater is placed
in operation;

Temperature and pressure relief valves shall
be connected directly to a tapped or flanged
opening in the top of the water heater, to a
fitting connected to the water heater by a
short nipple, to a Y-base, or to a valve-less
header connecting water outlets on the same
heater;

Temperature and pressure relief valves shall
be installed with their spindles upright and
vertical with no horizontal connecting pipe,
except that, when the temperature and
pressure relief valve 1s installed directly
on the water heater vessel with no more than
four (4) inches maximum interconnecting
piping, the valve may be installed in the
horizontal position with the outlet pointed
down. The center line of the temperature and
pressure relief valve connection shall be no
lower than four (4) inches from the top of
the shell;

No piping or fitting used to install the
temperature and pressure relief valve shall
be of nominal pipe size less than that of the
valve inlet;

When a potable water heater is fitted with
two or more temperature and pressure relief
valves on one connection, this connection
shall have a cross-sectional area not less
than the combined areas of inlet connections
of all the temperature and pressure release
valves with which it connects;

When a Y-base 1s used, the inlet area shall
be not less than the combined outlet areas;
When the size of the water heater requires a
temperature and pressure relief valve larger
than NPS 4 two or more valves having the
required combined capacity shall be used;
When two or more valves are used on a water
heater, they may be single, directly
attached, or installed on a Y-base;
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;

A threaded connection may be used for
attaching a temperature and pressure relief
valve;

Temperature and pressure relief valves shall

not be connected to an internal pipe in the

water heater or a cold-water feed line
connected to the water heater;

No shutoff valve of any description shall be

placed between the temperature and pressure

relief valve and the water heater or on
discharge pipes between such valves and the
atmosphere; and

The discharge from temperature and pressure

relief valves shall be so arranged that there

will be no danger of scalding attendants.

When the temperature and pressure relief

valve discharge 1s piped away from the water

heater to the point of discharge, there shall
be provisions for properly draining the
piping and valve body. The size and
arrangement of discharge piping shall be such
that any pressure that may exist or develop
will not reduce the relieving capacity of the
relieving devices below that required to
protect the water heater. The following shall
apply to discharge pipes:

(A) When a discharge pipe is used, it shall
be not less than the nominal size of the
valve outlet, and shall be as short and
straight as possible, properly supported
and so arranged as to avold undue stress
on the valve. When an elbow is placed on
a temperature and pressure relief
discharge pipe, it shall be located
close to the valve outlet; and

(B) Where multiple valves relieve into a
common discharge pipe, the cross-
sectional flow area of the common
discharge pipe shall be equal to or
greater than the sum of the individual
temperature and pressure relief valve
discharge pipe areas. [Eff and
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comp ] (Auth: HRS
§397-4) (Imp: HRS §397-4)

§12-223.1-12 Heating boiler room and operating
area. (a) The following shall apply to the care of
heating boiler rooms:

(1, The heating boiler room shall be free from

accumulation of rubbish, and materials that
obstruct access to the boiler, its setting,
or firing equipment;

The storage of flammable material or
gasoline-powered equipment in the heating
boiler room is prohibited;

The roof over heating boilers designed for
indoor installations shall be free from leaks
and maintained in good condition;

47y  All exit doors shall open outward; and

57 It is recommended that the ASME BPVC Section

VI, covering the care and operation of
heating boilers be used as a guide for proper
and safe operating practices.

(b) Foundation, supports, and settings. Each
heating boiler and its associated piping must be safely
supported. Design of supports, foundations, and
settings shall consider vibration (including seismic
where necessary), movement (including thermal expansion
and contraction), and loadings (including the weight of
the fluid in the system during a pressure test) in
accordance with jurisdictional requirements,
manufacturers recommendations, and other industry
standards, as applicable.

(c) Exit. Two means of exit shall be provided for
egulipment rooms exceeding 500 square feet floor area
and containing one or more heating boilers having a
combined fuel capacity of 1,000,000 Btu per hour or
more. Each elevation shall be provided with at least
two means of exit, each to be remotely located from the
other. A platform at the top of a single heating boiler
is not considered an elevation.

[N
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(d) The following shall apply to ladders and
runways:

(1) All walkways, runways, and platforms shall be

of metal construction or equivalent material;

(2) Provided between or over the top of heating
boilers that are more than eight (8) feet
above the operating flcor to afford
accessibility for normal operation,
maintenance, and inspection;

(3} Constructed of safety treads, standard
grating, or similar material and have a
minimum width of thirty (30) inches of
bolted, welded, or riveted construction, and
equipped with handrails forty-two (42) inches
high with an intermediate rail and four (4)
inches toe board; and

{4y Stairways that serve as a means of access to
walkways, runways, or platforms shall not
exceed an angle of forty-five (45) degrees
from the horizontal and be equipped with
handrails forty-two (42) inches high with an
intermediate rail.

(e) Drains. At least one floor drain shall be
installed in the equipment room. Drains receiving
blowdown water should be connected to the sanitary
sewer by way of an acceptable blowdown tank or
separator or an air gap that will allow the blowdown
water to cool to at least 140 degrees Fahrenheit and
reduce the pressure to five (5) psig or less.

(f) Water. The following shall apply to water:

(1, A means to add water to or fill the boiler,

while not under pressure, shall be provided.

A valve or threaded plug may be used to shut
off the fill connection when the boiler is in
service;
{2y Water fill connections shall be installed. A
means shall be provided at or near the boiler
to prevent back-feeding. Such means shall be
rated for the boiler design pressure and
temperature; and
Provision should also be made in every
equipment room for a convenient water supply

{aJ
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that can be used to flush out the boiler and
to clea h ment room floor. [Eff and
comp BEE % f? (Auth: HRS §397-4)
(Imp: HRS §397-4)

§12 -223.1-13 Operating Systems. (a) Feedwater.

Steam heating boilers. Feedwater or water
treatment shall be introduced into a boiler
through the return piping system.
Alternatively, feedwater or water treatment
shall be introduced through an independent
connection. A cross or equivalent fitting
shall be placed in the water piping
connection at every right angle turn to
facilitate cleaning and inspection. The water
flow from the independent connection shall
not discharge directly against parts of the
boiler exposed to direct radiant heat from
the fire. Feedwater or water treatment shall
not be introduced through openings or
connections provided for inspection or
cleaning, safety valve, water column, water-
gage glass, or pressure gage. The feedwater
pipe shall be provided with a check valve, or
a backflow preventer containing a check
valve, near the boiler and a stop valve or
cock between the check valve and the boiler,
or between the check valve and the return
pipe system;

Hot-water heating boilers. Makeup water may
be introduced into a boiler through the
piping system or through an independent
connection. The water flow from the
independent connection shall not discharge
directly against parts of the boiler exposed
to direct radiant heat from the fire. Makeup
water shall not be introduced through
openings or connections provided exclusively
for inspection or cleaning, safety relief
valve, pressure gage, oOr temperature gage.

223.1-35



B354

(b)

The makeup water pipe shall be provided with
a check valve, or a backflow preventer
containing a check valve, near the boiler and
a stop valve or cock between the check wvalve
and the boiler, or between the check wvalve
and the piping system; and

The following shall apply to potable water

heaters:

(A) Water supply shall be introduced into a
water heater through an independent
water supply connection. Feedwater shall
not be introduced through openings or
connections provided for cleaning,
safety relief valves, drain, pressure
gage, or temperature gage; and

(B) If the water supply pressure to a water
heater exceeds seventy-five per cent
(75%) of the set pressure of the safety
relief valve, a pressure reducing valve
is required.

Stop valves. Stop valves shall conform with

the applicable portions of an acceptable code of
construction and may be ferrous or nonferrous. The
minimum pressure rating of all stop valves shall be at
least equal to the pressure stamped upon the boiler,
and the temperature rating of such stop valves shall be
not less than 250 degrees Fahrenheit.

The following shall apply to steam heating,
hot-water heating, and hot-water supply
boilers:

(A) When a stop valve is used in the supply
pipe connection of a single steam
boiler, there shall be one installed in
the return pipe connection;

(B) Stop valves for single hot-water heating
and hot-water supply heating boilers
shall be located at an accessible point
in the supply and return pipe
connections as near to the boiler as
possible, to permit draining the boiler
without emptying the system; and
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(C) Stop valves shall be used in each supply
and-return pipe connection for boiler
installations of two or more heating
boilers connected to a common system;
and

Potable water heaters. Stop valves shall be

installed in the supply and discharge pipe

connections of a water heater installation to
permit draining the water heater without
emptying the system.

(c) Fuel. Fuel systems shall be installed in
accordance with jurisdictional and environmental
requirements, manufacturer's recommendations, and
industry standards, as applicable.

{(d) Electrical. The following shall apply to
steam heating, hot-water heating, and hot-water supply
boilers:

(1) All wiring for controls, heat generating
apparatus, and other appurtenances necessary
for the operation of the heating boilers
shall be installed in accordance with the
provisions of national or internaticnal
standards and shall comply with the
applicable local electrical codes;

{2) A disconnecting means capable of being locked
in the open position shall be installed at an
accessible location at the boiler so that the
boiler can be disconnected from all sources
of potential. This disconnecting means shall
be an integral part of the boiler or adjacent
to it;

(3) A manually operated remote shutdown switch or
circuit breaker shall be located just outside
the equipment room door and marked for easy
identification. Consideration should also be
given to the type and location of the switch
to safeguard against tampering;

(4) If the equipment room door 1is on the building
exterior, the shutdown switch should be
located just inside the door. If there is
more than one door to the equipment room,

[N
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(6)

(e)

there shall be a shutdown switch located at
each door of egress;

For atmospheric-gas burners, and oil burners
where a fan is on a common shaft with the oil
pump, the complete burner and controls should
be shut off; and

For power burners with detached auxiliaries,
only the fuel input supply to the firebox
need be shut off.

Potable water heaters. The following shall

apply to potable water heaters:

following
apparatus:

KIE

(1)

(4)

(£)

(1)

All wiring for controls, heat generating
apparatus, and other appurtenances necessary
for the operation of the potable water
heaters shall be installed in accordance with
the provisions of national or international
standards and comply with the applicable
local electrical codes;

A disconnecting means capable of being locked
in the open position should be installed at
an accessible location at the heater so that
the heater can be disconnected from all
sources of potential. This disconnecting
means shall be an integral part of the heater
or adjacent to it;

For atmospheric-gas burners, and oil burners
where a fan is on a common shaft with the oil
pump, the complete burner and controls should
be shut off; and

For power burners with detached auxiliaries,
only the fuel input supply needs be shut off.
Controls and heat generating apparatus. The
shall apply to controls and heat generating

0il and gas-fired and electrically heated
heating boilers and water heaters shall be
equipped with suitable primary (flame
safeguard) safety controls, safety limit
controls, and burners or electric elements as
required by a nationally or internationally
recognized standard;
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or as specified by the National Fire
Protection Association (NFPA) standards for
0il and gas burning installations for the
particular job conditions, or one (1) square
inch of free area per 2000 Btu per hour (586
W) maximum fuel input of the combined burners
located in the equipment room. The equipment
room supply openings shall be kept clear at
all times;

(4) Power ventilators or fans shall be sized
based on 0.2 cfm for each 1000 Btu per hour
(283 W) of maximum fuel input for the
combined burners of all heating boilers and
heaters located in the eguipment room.
Additional capacity may be required for other
fuel burning equipment in the equipment room;

(5) When power ventilators or fans are used to
supply combustion air, they shall be
installed with interlock devices so that
burners will not operate without an adequate
number of ventilators/fans in operation;

(6) When power ventilators or fans are used to
supply combustion air, they shall be
installed with interlock devices so that
burners will not operate without an adequate
number of ventilators/fans in operation;

(7) The size of openings specified in (3) may be
reduced when special engineered air supply
systems approved by the Jjurisdiction are
used; and

(8) Care should be taken to ensure that steam,
water and fluid lines are not routed across
combustion air openings, where freezing may
occur.

(h) Breeching and dampers. Breeching and dampers
shall be installed in accordance with jurisdictional
and environmental requirements, manufacturer's
recommendations, and industry standards, as applicable.

(1) Burners and stokers. Burners and stokers
shall be installed in accordance with jurisdictional
and environmental regquirements, manufacturer's
recommendations, and industry standards, as applicable.

223.1-40

B354 e



(g)

The symbol of the certifying organization
that has investigated such equipment as
having complied with a nationally recognized
standard shall be affixed to the equipment
and shall be considered as evidence that the
unit was manufactured in accordance with that
standard; and

These devices shall be installed in
accordance with jurisdictional and
environmental requirements, manufacturer's
recommendations, and industry standards, as
applicable.

Ventilation and combustion air. The following

shall apply to ventilation and combustion air:

(1)

The equipment room shall have an adequate air
to permit clean, safe combustion, minimize
soot formation, and maintain a minimum of
nineteen and a half per cent (19.5%) oxygen
in the air of the equipment room and
sufficient to maintain ambient temperatures
as recommended by the boiler, heater, or
vessel manufacturer. The combustion and
ventilation air should be supplied by either
an unobstructed air opening or by power
ventilation or fans. When combustion air is
supplied to the boiler by an independent
duct, with or without the employment of power
ventilators or fans, the duct shall be sized
and installed in accordance with the
manufacturer's recommendations. However,
ventilation for the equipment room must still
be considered;

When combustion air is supplied to the
boiler, heater, or vessel by an independent
duct, with or without the employment of power
ventilators or fans, the duct shall be sized
and installed in accordance with the
manufacturer's recommendations. However,
ventilation for the equipment room must still
be considered;

Unobstructed air openings shall be sized
based on the manufacturer's recommendations,
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(j) Lighting. The equipment room shall be well-
lit and have an emergency light source for use in the
case of a power failure.

(k) Emergency valves and controls. All emergency
shut-off valves and controls shall be accessible from a
floor, platform, walkway, or runway. Accessibility
shall mean within a six (6) feet elevation of the
standing space and not more than twelve (12) inches
horizontally from the standing space edge.

(1) Chimney or stack. Chimneys or stacks shall be
installed in accordance with jurisdictional and
environmental requirements, manufacturer's
recommendations, and industry standards, as applicable.

{m) Ash removal. Ash removal systems shall be
installed in accordance with jurisdictional and
environmental requirements, manufacturer's
recommendations, and industry standards, as applicable.

(n) Return pipe connections. The following shall
apply to return pipe connections:

(1) The return pipe connections of each boiler
supplying a gravity return steam heating
system shall be so arranged as to form a loop
so that the water in each boiler cannot be
forced out below the safe water level; and

(2) Provision shall be made for cleaning the
interior of the return piping at or close to
the boiler. Washout openings should be used
for return pipe connections and the washout
plug placed in a tee or a cross so that the
plug is directly opposite and as close as
possible to the opening in the boiler,.

(o) Bottom blowoff and drain valves. The
following shall apply to bottom blowoff and drain
valves of steam heating, hot-water heating, and hot-
water supply heating boilers:

(1) Each steam boiler shall have a bottom blowoff
connection fitted with a valve or cock
connected to the lowest water space
practicable with a minimum size as shown in
the NBIC. The discharge piping shall be full
size to the point of discharge. Heating
boilers having a capacity of twenty-five (25)

223.1-41

535 54



(p)

gallons or less are exempt from the above
requirements, except that they shall have a
NPS three-fourths (3/4) minimum drain valve;
Each steam or hot-water boiler shall have one
or more drain connections, fitted with valves
or cocks connecting to the lowest water
containing spaces. All parts of the boiler
must be capable of being drained (the boiler
design will dictate the number and size of
drains). The minimum size of the drain
piping, valves, and cocks shall be NPS 3/4.
The discharge piping shall be full size to
the point of discharge. When the blowoff
connection is located at the lowest water
containing space, a separate drain connection
is not required; and

The minimum pressure rating of valves and
cocks used for blowoff or drain purposes
shall be at least equal to the pressure
stamped on the boiler but in no case less
than thirty (30) psig. The temperature rating
of such valves and cocks shall not be less
than 250 degrees Fahrenheit.

Each potable water heater shall have a bottom

drain pipe connection fitted with a valve or cock
connected with the lowest water space practicable. The
minimum size bottom valve shall be NPS three-fourths

(3/74).

Any discharge piping connected to the bottom

drain connection shall be full size to the point of

discharge.

(q)

Provisions for thermal expansion of expansion

tanks and piping for steam heating, hot-water heating,
and hot-water supply heating boilers shall comply with
the following:

(1)

Expansion tanks for hot-water heating and
hot-water supply heating boilers shall be
installed so that all hot-water heating
systems incorporating hot-water tanks or
fluid relief columns prevent freezing under
normal operating conditions;

Heating systems with an open expansion tank
shall have an indoor overflow from the upper
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portion of the expansion tank in addition to
an open vent, the indoor overflow shall be
carried within the building to a suitable
plumbing fixture or drain;

(3) In closed heating systems an expansion tank
shall be installed in a closed heating system
that will be consistent with the volume and
capacity of the system. If the system is
designed for a working pressure of thirty
(30) psig or less, the tank shall be suitably
designed for a minimum hydrostatic test
pressure of seventy-five (75) psig. Expansion
tanks for systems designed to operate above
thirty (30) psig shall be constructed in
accordance with an acceptable code of
construction. Provisions shall be made for
draining the tank without emptying the
system; and

(4) Hot-water supply systems. If a system is
equipped with a check valve or pressure-
reducing valve in the cold-water inlet line,
consideration should be given to the
installation of an airtight expansion tank or
other suitable air cushion. Otherwise, due to
the thermal expansion of the water, the
safety relief valve may 1ift periodically. If
an expansion tank is provided, it shall be
constructed in accordance with an acceptable
code of construction. Except for pre-
pressurized tanks, which should be installed
on the cold-water side, provisions shall be
made for draining the tank without emptying
the system.

(r) Piping for steam heating, hot-water heating,
and hot-water supply boilers. Provisions shall be made
for the expansion and contraction of steam and hot
water mains connected to boiler(s) so there will be no
undue strain transmitted to the boiler(s).

(s) Expansion tanks and piping for potable water
heaters. The following shall apply to expansion tanks
and piping for potable water heaters:
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(1) If a system is equipped with a check valve or
pressure-reducing valve in the cold-water
inlet line, consideration should be given to
the installation of an airtight expansion
tank or other suitable air cushion.
Otherwise, due to the thermal expansion of
the water, the safety relief valve may lift
periodically. If an expansion tank is
provided, it shall be constructed in
accordance with an acceptable code of
construction. Except for pre-pressurized
diaphragm-type tanks, which should be
installed on the cold-water side, provisions
shall be made for draining the tank without
emptying the system; and

(2) Piping. Provisions shall be made for the
expansion and contraction of hot water mains
connected to potable water heater(s) so that
there will be no undue stress transmitted to

the potable water heater(s). [Eff and
comp DEC 1 2019 ] (Auth: HRS §397-4)
(Imp: HRS %397—4)

§12-223.1-14 Preventive maintenance schedule.
Maintenance. The owner or user of the pressure
retaining item is responsible for ensuring that all
equipment is maintained as listed in this section.
Steam boiler maintenance shall be performed as per ASME
BPVC Section VI, Steam Boiler - Sec 7.7 Maintenance,
and ASME CSD~1, Part CM (see Exhibits 1 and 2). Hot-
water boiler and hot-water heating boiler maintenance
shall be performed as per ASME BPVC Section VI, Hot-

Water Boiler and Hot-Water Heating Boiler - Sec 8.7
Maintenance, and ASME 6E8~1, Part CM (see Exhibits 1
and 2). [Eff and comp bEC 21 201 ] (Auth: HRS
§397-4) (Imp: HRS §397-4)
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EXHIBIT 1 September 1, 2019

RECOMMENDED PREVENTIVE MAINTENANCE SCHEDULE

W0Emra Yoo e o area T DA A T TN by laadand g el o gudaral aEEieaen (B apadle oprathyg and
A T R D T, e T T e T T )

-1 DALY

fa} Check gages, mondtors, and indicators.

{b} Check instrument and equipment settings.

fel For high-pressure bodlers, test low-water fuel cut-
aff device and alarm.

fad} Chack bumer flame.

-2 WEEKLY

fa} Par low-pressure: boilers, tost low-waber fise] cut-
aff device and alarm.

fb} Chieck igniter.

fel Theck flame signal strength.

fd} Check flame failure detection system.

fel Theds firing rate control.

(ft Make aural and wisual check of pilot and main
Fuel valves.

-3 MONTHLY

fa) Check fhse, went, stack, or cutlet dampers.

{b} Test low diraft, fan air pressure, and damper posi-
than mberlocks.

fic) Theck low-fire start nterlock.

{d) Test high and low il pressure and temperabine
interlocks.

fe] Test high and low gas prossure imterlocks.

-4 SEMI-ANNUALLY

fa) Hecalibrate all indicating and recording gages.

{b} For steam boilers, perform a slow drain test of the
low-water fusel cut-off device.

fic) Theck lamse failure detection system componients.

fd} Check firing rate contral.

fe] Theds piping and wiring of all interlocks and sht-
aff valves.

{f} Inspect bumer companents.

-5 ANNUALLY

fa) Flame failure detection system, pilot humdown
e,

(&) Flume failure detection system, test for hot mfrac-
tary hold in.

fc) Check disal fuel change aver contral.

{d] Test high-limit and operating temperature or
steam pressure contrmls.

fe} Replace vaquum tubes, scanmers, or fame rods in
aocordance with manofacturer s instrsctions.

(f1 Conduct a combustion test.

(g} Check all coils and diaphragms; test other
operating pars of all safety shutoff and conbrol valves.

(k) Test fuel valve inferlock swiich in accordance with
manufacturer’s mstnoctions.

{1} Perform leakage test an pilot and main gas and f or
ol fuel valees,

(i} Test purge air swiich in acoordance with mamusfac-
turer's instructions.

(k) Test air/ steam interlock in accordance with mano-
fcturer s instrisctions.

{1} Test bumner positian interlock in accardance with
manufacturer’s mstnoctions.

m) Test rotary cup nterock in accordance with man-
ufacturer's instructions.

m] Test low-fire start interdock in accordance with
manufacturer’s nstroctions.

D4 AS REQUIRED

@) Recondition or replace low-water fusl cut-aff
device.

(b} For oil-fired burners, clean atomizers and odl
sirainors.

{c} For gas-fired bumems, chack sediment trap and gas
strainars.

(@} Flame failure detection system, pilot mumdowm
411

{2} Flame failure detection system, test for hot mfrac-
tary hold in.

(1 Test safety Msafety relief valves in acoondance with
ASME Bailer and Pressure Vessel Code, Sections ¥1
aned WII
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EXHIBIT 2 September 1, 2019

223.1-46

Table D-1 Periodic Testing Recommended Checklist (See Manufacturer’s Instructions)
Accomplished By
Frequency [Note (1)]
Boller Senvice
W M SA A AR Component//item Fecommended Test Operator Techni clan
Gages, montors, and Indicators Make visual Ins pection and record readings in boller log. X
X Gages, monitors, and indicators kecallbrate all indicating and recording gages. X
Instrument and egulpment set- Make visual check against factory-recommended specifica- X
tings tlons.
Lovw-water fuel cut-off device Test low-water fuel cut-off device accond ing 1o manufactuers X
(high-pressume bollers) Instructions.
X Low-water fuel cut-off device low- Test low-water fuel cut-off device accondIng o manufactumers X
pressure bollers) Instructions.
X Low-water fuel cut-off device For steam bollers, perform a slow drain test in accordance X
(steam bodlers) with ASME Boller and Press ure Vessel Code, Section Wl
X Lovw-water fuel cut-off device Recondition or replace low-water fuel cut-off device. i
X Opemting and/er limit controls Test high-limit and opemting temperature or steam pressure X
contrels.
® Safety/safety rellef valves Test safety/safety relief valves In accom ance with ASME X
Boller and Pres sure Vessel Code, Sections VI and Vil
X Flue, vent, stack, or outlet Make visual Ins pection of linkage, and check for proper oper- X
dampers ation.
Burner flame Make visual Inspection of burmer flame [Note (2)]. X
X lgniter Make visual Ins pection, and check flame signal strength If X
meterfited.
X Flame signal strength If flame signal meter is Installed, read and log. For both pilot X
and maln flames, notify service omgantzation If readings are
wery high, very low, or fluctuating frefer to manufacturer's
Instructions).
X Flame fallure detection system Close manual fuel supply for (1) pllot (3) main fuel cock, X
and/er (3) valve(s). Check safety shutdown timing, and
log.
Table D-1 Periodic Testing Recommended Checklist (Cont’'d)
Accomplished By
Frequency [Note (1] -
Bodler Service
w M SiA A AJR Com ponent/ltem Recommended Test Operator Techniclan
X Flame fallure detection system Check flame fallure detection system components, such as %
vacuum tbes, amplifier, and relays.
X Flame fallure detection system Replace vacuum tubes, scanners, or lame wds In accor- X
dance with manufacturer's Instructions.
X i Flame fallure detection system Conduct pliost tumdown test according to manufacturer's A
[pilot turndown test) Instrusctions. This test s reguired annually and after any
ad|ustments to flame scanner mount or pllot burner.
X X Flame fallure detection system Test for hot refractory hold in. This test is required annually X
(hot refractory hold in test) and after any adjustments io the flame scanner mount or
pllot burmer.
X Firing rate control Check firing mte contml, and verlfy factory settings (refer in X
manufactsrer's Instructions).
X Firing rate control Check firing mte contml, and verlfy factory settings (refer i X
manufactsmer's instructions).
X Firing rate control Conduct & combustion test, and verify settings are In accor- X
dance with manufacturer's instructions.
X Pliet andfor main fuel valves Open limit switch, and make aural and visual check Check X
valve position Indicators, and check fuel meters if so fit-
ted.
X Pliet and/or main fuel valves Check all colls and diaphmgms. Test other opemting parts of X
all safety shutoff and control valves.
X Pilot and/for main fuel valves Test fuel valve intedock switch in accordance with manufac- X
turer's instnsctions.
X Pliot and/or main fuel valves Perform leakage test on pllot and main gas and jor ofl fuel b4
valves, In aordance with manufacturers instructions,
X Low draft, fan, alr pressure, and Test low draft, fan, alr pressure, and damper position inter- X
damper position Interlods lecks according te manufacturer s Instrsctions.
X Low draft, fan, alr pressure, and Test purge switch In accordance with manufacturer's instruc- X
damper position Interlods tlons.



EXHIBIT 2 Continued

Table D-1 Periodic Testing Recommended Checklist (Cont'd)

Accomplished By
Frequency [Note (1)]
Bodler Service
1] W M SiA A AR Com ponent fItem kecommended Test Operator Techndclan
X - . . Low-fire start interlock Check low-fire start interlock accord ing o manufactumers X
Instrictions.
X Low-fire start interlock Test low-fire start interlock In accordance with manufacturer's X
Instructions.
X b aas s Ol pressure and temperature Test high and low ol pressure and tem perature Interlocks X
Interlocks according te manufacturers Instnect ons.
X Gas pressure Interlocks Test high and low gas pressure intedocks according to manu- X
facturer's Instructions.
X . . Intedocks and valves Check plping and wiring of all interlocks, and shuioff vales. X
% . Atomlzing alifsteam interlock Test alrfsteam interlock in accordance with manufacturer's X
Instrictions.
4 e Burner position Interlock Test burmner position interlock in accordance with manufactur- X
er's Instructions.
X . Rotary cup bumer interlack Test rotary cup Interlodk In accordance with manufacturer's X
Instructions.
X . . Burmer components Inspect bumer components according to manufacturer's X
Instrusctions.
4 X Burner components Check dual fuel change over contrel. If automatically con- X
trolled by gas wtility, perferm test under the supervision of
gas utility
x Burner components For oll-fired burners, clean atomizrs and oll strainers. X
X Burner components For gas-fired burners, check sediment tap and gas stralner. X
NOTES:

(1) Db, dally; W, weekly; M, monthly; SfA, seml-annually; A, annually; AJR, as-reguired.

(2) Caution should be used when viewing burner flame. Persenal protective equipment, such as fitered eyeware, may be necessary.
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EXHIBIT 3

September 1, 2019

BOHLER INSTALLATION REFORT 1-1
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EXHIBIT 4 September 1, 2019

SN C50-5-200T

NONMANDATORY APPENDIX C
MANUFACTURER'S/INSTALLING CONTRACTOR'S REPORT FOR
ASME C5D-1

Certification and Reporting (EEES00) for Comlrols and Safaty Devices
[This Fgam Is & guideline and sl pait of ASME (S0-1-2012.)
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EXHIBIT 5 September 1, 2019

ASME C30-1-3017

Certification and Reporting (0G-500) far Comtrols and Sabety Devices (Cosl'd)

(This Form Is & guideline and not part of ASME C50-1=2012.]

Canttiel fwvich

Manchacturer

Operatior | Texk
Petaimed, Dile

Oasrsliag Coairels

Less-atar Fusel Cutall
CH-E206 DAH15D

FeicEe Ciralabion
CH-T A0

Sieam Fiessae
CW-110]

Waier Tempqugis
CH-A100]

Safety Conisls

Lo g nr Fael Caiell
EW 1 0l -1 3 00k)
LW, T 150

Ferced Cireolaliaa
W 110001

High Sieam Fressae Limin
D110k

Wh ®aier Temperaiie Link
Cw-a 104k

Tued Sabeiy SEvinf Vabee, Main
CF psos) i3], LR 808N

Pink Subety Sk ool Vabaa
CF- 2B}

BoriARE Mondy Swilih
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EXHIBIT 5 Continued

ASME C80.1-20132

Cartification and Beporting [(0G-500) Bor Controls and Safaty Devices (Cost*d)
{This Form is a guideline and not part of ASME CSE-1-2012.]
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41
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EXHIBIT 6 September 1, 2019

Alternative
safety valve
discharge

| piping

f/‘ T [Mote (1]]
Drip pan elbow

[

Steam gage
‘f Operating Limit and
0% .~ Safety Limit Controls
P Stop
walee

Steam Main

o

Low-water
fuel cutoff
pump control
and gage
glass

A

Steam gage Heating
Supply

Operating Limit and
Safety Limit Controls

A

g

F & T trap high Q“‘
level “spill®

Safety valve
discharge piping

To receiver tank

[with umion) -~ Gafety valve Pump conftrol
*.“ | Low.water and gage glass
Multiple Returns < N
Shown ~ - [ fuel cutcff
2 F&Ttrap
Sty he
. a ‘ h high lewvel X |
Check valve Ie-nnid 5 1 “spill® To receiver
lownoff tank
> valve vahwe/drain | ii:fcel::r;?aw:iping
From receiver tank Stop valve - (with union)
d, [7 ra 3
d
Check valve Eulennid Blowoft . Single Return
walveldrain
r vahe Shown

From receiver tank

General Note:

Return connections shown for multiple boiler installation may not ahways
ensure that the system will operate properly. In order to maintain proper
water levels in multiple boiler installations, it may be necessary to install
supplementary controls or suitable devices.

Hote:
(1) Recommended for 1 in. (25mm}) and larger safety valve discharge.
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EXHIBIT 7 September 1, 2019

Altermative Steam gage

safety valve To return header
discharge Operating Limit and
piping

-1 Safety Limit Confrols
Steam main

A ‘ Heating
¥Stop valve "H.fUPP|?

Steam gage

1
Motectn

Lowest permissible ‘.

waterline ‘

o B Operating Limit and

- Safety valve =
Retumn loop discharge Safety Safety Limit Controls
cennectien Piping Fﬁh're |l| Water column
Multiple Returns 4 X Low-water( ] || and gag= giass
Shown ‘1 fuel cutnff
Stop 'u'alme i Safety valve k 4
Check valve i discharge )
piping
valve/drain (with union
b, Single Return
Stop vakve F pi, Shown
+ T ]
Blowaoff
walve/drain

“\‘I\-ieater returm

General Note:

Retumn connections shown for multiple boiler installation may not always
ensure that the system will operate propery. In order to maintain proper
water levels in multiple boiler installations, it may be necessary to install
supplementary controls or suitable devices.

Mote:
(1) Recommended for 1 in. (25mm) and larger safety valve discharge.
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EXHIBIT 8 September 1, 2019

External low-water r Heating

fuel cut-off [Mote (1] supply
Safaty limit
conkrol

o Prefermed location of

Stop circulating pump
) Temperature
Expansion pressure gage
tank Operating Limit

Safety relief

<. Tempera
i=enange pressure gape
2 >

(Wlgiley}

Make-up reducing
water valve

st
e | Check valve

i (2)
%

discharge piping Intemnal bow-water

{with union) fuel cut-off
{altemate
arrangement)
Heating
returm
Drain valve
Alternate expansion tank
Altemate make-up :‘:55""} with diaphragm
water amangement ueing (required on each boiler)
valve
General Notes:

{1} Recommended control. See ASME Section IV, HG-614_ Acceptable
shutoff valve or cocks in the connecting piping may be installed for
convenience or control testing and/or service.

{2) The commeon retum header stop valves may be located on either side of
the check valves.
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EXHIBIT 9 September 1, 2019

EXPANSION TANK CAPACITIES FOR GRAVITY HOT-WATER SYSTEMS

Based on two-pipe system with average operating water temperature 170°F (77°C), using cast-iron
column radiation with heat emission rate 150 Btu/hr/ft? (473 W/m? ) equivalent direct radiation.

I:?::;?iﬁ?;;“ﬂ:ﬁ l"?cl:;i? No. Tank Capacity, gallon (/)
up to 350 (33) 1 18 (68)
up to 450 (42) 1 21(79
up to 650 (60) 1 24 (91)
up to 900 (84) 1 30 (114)

up to 1,100 (102) 1 35 (132)
up to 1,400 (130) 1 40 (151
up to 1.600 (149) 2 60 (227)
up to 1,800 (167) 2 60 (227)
up to 2,000 (186) 2 70 (265)
up to 2,400 (223) 2 30 (303)

Note:

For systems with more than 2,400 fi2 (223 m?) of installed equivalent direct water radiation, the required
capacity of the cushion tank shall be increased on the basis of 1 gallon (3.79 1) tank capacity/33 ft% (3.1
m?) of additional equivalent direct radiation.
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EXHIBIT 10 September 1, 2019

MINIMUM POUNDS OF STEAM PER HOUR PER SQUARE FOOT OF HEATING SURFACE
Ib steam/hr ft* (kg steam/hr m?)

Firetube Boiler Watertube Boiler
Boiler Heating Surface
Hand-fired 5{24) 6 [29)
stoker-fired 7(34) g (39)
0il, gas, or pulverized coal B (39) 10 (43}
Waterwall Heating Surface
Hand-fired E(39) g [38)
stoker-fired 10 [29) 12 (59)
0il, gas, or pulverized coal 14 (68) 16 (78]
Copper-finned Watertubes
Hand-fired 4 [20)
Stoker-fired 5(24)
0il, gas, or pulverized coal 6(29)

Motes:

When a boiler is fired only by a gas having a heat value not in excess of 200 Btwft *(7.5MJ/m*), the mini-
mum relieving capacity should be based on the values given for hand-fired boilers above.

The heating surface shall be computed for that side of the boiler surface exposed to the products of com-
bustion, exclusive of the superheating surface. In computing the heating surface for this purpose only the
tubes, firebaxes, shells, tubesheets, and the projected area of headers need to be considered, except that
for vertical firetube steam boilers, only that portion of the tube surface up to the middle gage cock is to be
computed.

For firetube boiler units exceeding 8,000 Btuft.? (9,085 Jem ®) (total fuel Btu (J) Input divided by total
heating surface). the factor from the table will be increased by 1 (4.88) for every 1,000 Bw/f* (1,138 IV
cm. %) above 8,000 Btufft.? (9,085 Jem.?) For units less than 7,000 Biufft® (7,050 Jem.?), the factor from
the table will be decreased by 1 (4.88).

For watertube boiler units excesding 16,000 Biuwft * (18,170 Jicm. *)jjtotal fuel Biu input divided by the total
heating surface) the factor from the table will be increased by 1 (4.88) for every 1,000 Btu/f.* (1,136 J/
cm.) above 16,000 Btwft? (18,170 Jicm.?). For units with less than 15,000 Btuft.? (17,034 Jicm.?), the
factor in the table will be decreased by 1 (4.88) for every 1,000 Btw'ft.* (1,138 MNem.?) below 15,000 Biu/
ft# (17,034 Jiem =)
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