HG-709.1

High limit
control

Expansion
tank

safety
relief
valve

{with un

Pressure

ARTICLE 6 — INSTRUMENTS, FITTINGS, AND CONTROLS

External low water
fuel cutoff (1)

- Safety relief vaive
discharge piping ‘

ion)

HG-709.2

Heating
supply

el

Preferred location of
circulating pump

Temperature
pressure gage

Maximum
temperature
limit control High limit

contro!

Stop
valve:

Temperature
pressure gage

)

Pl
-

/ ASME

ucin
weter relief
valve
 stop | Check / K & / g ""\Mmmum
S e />>\ temperature
‘ P Safety relief valve ~ it comtrol
discharge piping I Internal !
4 {with union) , low-water
Check ] fuel cut off I
valve (alternate
4 arrangemem)
Heating Stop !
return valve (2) ;

Pressure
reducing
valve

Alternate make up
water arrangement

GENERAL NOTES:

\‘\ .
\-\V

Drain valve

Alternate expansion
tank with diaphragm
(required on each
boiler)

(1) Recommended control. See HG-614. Acceptable shutoff vaives or cocks in the connecting piping may be installed

for convenience of control testing and/or service.

{2) The common return header stop valves may be located on either side of the check valves.

FIG. HG-703.2 HOT WATER BOILERS IN BATTERY — ACCEPTABLE PIPING INSTALLATION

expansion tank shall be provided in addition to an open
vent, the indoor overflow to be carried within the building
to a suitable plumbing fixture or the basement.

HG-709.2 Closed Heating Systems. An expansion
tank shall be installed that will be consistent with the
volume and capacity of the system. If the system is
designed for a working pressure of 30 psi (200 kPa) or
less, the tank shall be suitably designed for a minimum
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hydrostatic test pressure of 75 psi (520 kPa). Expansion
tanks for systems designed to operate above 30 psi
(200 kPa) shall be constructed in accordance with Section
VIII, Division 1. Alternatively, a tank built to Section X
requirements may be used if the pressure and temperature
ratings of the tank are equal to or greater than the pressure
and temperature ratings of the system. Provisions shall be
made for draining the tank without emptying the system,
except for prepressurized tanks.



HG-709.2

TABLE HG-709.2
EXPANSION TANK CAPACITIES
FOR FORCED HOT WATER SYSTEMS?
[Based on average operating water
temperature 195°F (90°C), fill pressure 12 psig (83 kPa),
and maximum operating pressure 30 psig (200 kPa)l

Tank Capacities, gal {(m®)

System Volume, Prepressurized Nonpressurized

gal (m?) Diaphragm Type Type

100 (0.38) 9 (0.034) 15 (0.057)

200 (0.76) 17 (0.064) 30 (0.114)

300 (1.14) 25 (0.095) 45 (0.170)

400 (1.51) 33 (0.125) 60 (0.227)

500 (1.89) 42 (0.159) 75 (0.284)
1000 (3.79) 83 (0.314) 150(0.568)
2000 (7.57) 165(0.625) 300(1.136)

NOTE:

(1) System volume includes volume of water in boiler, radiation,
and piping, not including the expansion tank. Expansion tank
capacities are based on an acceptance factor of 0.4027 for pre-
pressurized types and 0.222 for nonprepressurized types. A proce-
dure for estimating system volume and determining expansion
tank sizes for other design conditions may be found in Chapter
12 of the 1996 HVAC Systems and Equipment Volume of the
ASHRAE Handbook.

The minimum capacity of the closed type expansion
tank may be determined from Table HG-709.2 or from
the following formula where the necessary information
is available:

(U.S. Customary Units)
V, = [(0.00041T ~ 0.0466)V, 1/[(P./Pp) — (P 4/P,))

(SI Units)
V, = [(0.18155T — 8.236)V; 1/[(P./Pp) — (P ./ P,)]

where

V, = minimum volume of tanks

V,; = volume of system, not including tanks

T = average operating temperature

P, = atmospheric pressure

P; = fill pressure

P, = maximum operating pressure

HG-709.3 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 expan-
sion of the water, the safety relief valve may lift periodi-
cally. If an expansion tank is provided, it shall be
constructed in accordance with Section VIII, Division 1
or Section X. Except for prepressurized tanks, which

2004 SECTION IV
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HG-710.5

should be installed on the cold water side, provisions
shall be made for draining the tank without emptying the
system. See Fig. HLW-809.1 for a typical acceptable
installation.

HG-710 STOP VALVES

HG-710.1 For Single Steamn Boilers. When a stop
valve is used in the supply pipe connection of a single
steam boiler, there shall be one used in the return pipe
connection.

HG-710.2 For Single Hot Water Heating Boilers

(a) Stop valves shall be located at an accessible point
in the supply and return pipe connections as near the
boiler nozzle as is convenient and practicable, of a single
hot water heating boiler installation to permit draining
the boiler without emptying the system.

(b) When the boiler is located above the system and
can be drained without draining the system, stop valves
may be eliminated.

HG-710.3 For Multiple Boiler Installations. A stop
valve shall be used in each supply and return pipe connec-
tion of two or more boilers connected to a common sys-
tem. See Figs. HG-703.1 and HG-703.2.

HG-710.4 Type of Stop Valve(s)

(a) All valves or cocks shall conform with the applica-
ble portions of HF-203 and may be ferrous or nonferrous.

{b) The minimum pressure rating of all valves or cocks
shall be at least equal to the pressure starmped upon the
boiler, and the temperature rating of such valves or cocks,
including all internal components, shall be not less than
250°F (120°C).

(c) Valves or cocks shall be flanged, threaded or have
ends suitable for welding or brazing.

(d) All valves or cocks with stems or spindles shall
have adjustable pressure type packing glands and, in addi-
tion, all plug type cocks shall be equipped with a guard
or gland. The plug or other operating mechanism shall
be distinctly marked in line with the passage to indicate
whether it is opened or closed.

(e) All valves or cocks shall have tight closure when
under boiler hydrostatic test pressure.

HG-710.5 Identification of Stop Valves by Tags.
‘When stop valves are used, they shall be properly desig-
nated substantially as follows by tags of metal or other
durable material fastened to them:



