twin reducing station in the plant yard.
Bach of the two reducing velves can
handle enough gas at IS psi to carry
top station load. An 18-in. header in
the boiler room feeds individual units
through 10-in. plug cocks, foliowed by
two emergency shutofl cocks with an
automatic vent between them ond a
manual or automatic gas-control valve
operated from the boiler board. This
control valve reduces gas pressure to
1 to § pi, depending on burner Joad

On first starting up with gas, this
user took the precaution of blowing
the 22-in. main feed line from the gas
company's reducing atation to the
yard reducing stotion and atmosphere
for 7 minutes. Then he purged the line
from there to the individual burners,
using nitrogen. Considernble foreign
material was picked up from the new
gas main — enough in one case to cut
out the internals of the yard-reducing-
atation valve.

Gos-Systom Piping. It can be seen
that the basic problem is to install a
correct gas-piping system and to opers
ate it properly. To help industrial gas
users in this connection, the American
Gas Assn formed the Industrinl Gas
Practices Commiittee in April 1952,
This i is to prep « detaited

" t of dard 4

for industrial consumers’ ;u piping..

It ls hoped that the committee's
work will serve as the basis for en
A i Standards Assn
dation for all gus-piping carrying pres-
sures above 0.5 psig. The committee's
present thinking was summarized in
@ paper by E L Spanagel, Rocheater
Oas & Hlectric Corp, at the 1953 Fall
Mecting of ASME. Much of the mate-
rial in this paper (Instaliation of Fuel-
Gas Piping) is presented on these
pages, headed: *Recommended Prac-
tices for Industrial Gas Piping.”

Standby Pravislons. Many indus- .

trial-gas consumers toke advantage of
the lowest rates offered by the supplier,
which often are for service of the inter-
ruptible type — that is, service may be
cut off without notice and reatored as
the supplier's situation dictates. Plants
using interruptible service usually
make stendby provisions of one kind
or another. Often standby fuel is oil.

In many plants, although gas is not
used as @ boiler fuel, it is used in
manufacturing operations, as in print-

ing machinery, heat treating, etc. For |

such use sny standby fuel should be
gaseous and should have nearly the
same properties as the fuel usually
bumed s0 & minimum of adjustments
are needed.

RECOMMENDATIONS FOR. INDUSTRIAL GAS PIPING, cong
Toke branch connections, when needed, off the top of sidey '
of main horizontal pipes rather than off the bottom, Thiy helpy O
to ovoid pickup of condensate, scale, rust, p.
Equip branch connections with suitable manuay shutoy
valves or plug cocks, placed in the closed position, Clog ot
fets with threaded caps, plugs or flanges unti] ready to ug.
Moin shutofl valves on lines to individua! buildings
be outside the building to permit cutting off in emergenciey.
Location should be plainly marked and posted, and Provision; 4P
maede to prevent operntion except when authorired, -
Gas shutoffs should be gate valves or full.opening g
cocks. Lubriceted plug. cocks are usually recommendeq tr W
pipe sires over 2 in. Where gas pressure rung above § w" h
tamperproof cocks are a good aafety measure.

TESTING PROCEDURE, Subject the piping system to o teg
pressure at least 1.5 times maximum work_inu Pressure, byt
never lexs than 3 psig. System should hold bottled-up pressyry
{or ot least 10 min, without drop in pressure aftcr test gas by
had time to arrive at P y long
piping systems should be tested {or longer periods—up to 34 br,
As test medium, use air or inert gas, such as cerbos dloaide, .

) U

Never use oxygen, weter or

gen or
any other liquid,

Purge piping after test and after gas meter has been pet
Do the purging at the most distant paint from the meter, by
hose or temporary pipeline leading outside the bullding. Simi.
larly purge cach major branch line.

Make a final check after purging and filling up the gos lines.
Test dlal on gas meter can be used for over-all leak chechn - §
Qbserve for $ min; if there's no movement, consider system
tight. 1t there is, shut gas off at meter and look for open ft.
tings, open ends, open shutoff valves, bad joints.

S SAFETY PRECAUTIONS. Never use gos plping for electrical

grounding and never employ piping, control casings, panels o7
other metal parts in place of wiring. This doesn't apply to the
go» combustion system’s own low-voltage control and {gnitien
circuits, nor to electronic flame-detection circuits.

air Is used for ths

Install a backp

combustion systema at & pressure higher than normal gu
pressure. It might possibly back up into the gas lines. Also,

put in an automatically opernted gas valve with man '

feset in the gas-supply line to serve as an interlock betwern ]
oir supply and gas supply. This will prevent flow of gas with- .
out accompanying flow of air necessory for combustion.

d gas valve .

A second

lly reset, aut y op

should be put in the gas-supply line to close tight ot a preset *
low-pressuse limit. Where gas compressors or other devices

above that gor-

are led to raise

‘s gos p

mally supplied, install & similar low-presaure gas cutofl vaive

with manual resct.

finding increasingly wide use for stand-
by service as well as regular fuel in
arens where natural gas isn‘t available.
In the typical standby setup, storage
tanks of horizontal cylindrical design
are used, with relief valves and extra-
heavy pipe and fittings.

Propane, butenc and
of them (usually referred to as LPG,
for liquefied petroleum geases) are

"

An 1 mixer proportions gas
and air to match the physical proper-
ties and burning characteristics of the

FUEL HANDLING AND STORAGE

tiatural-gas supply. Most mixers per -
mit & wide turndown rate, as much &

1S5 to 1, 00 lond swings should csust
no trouble. A vaporizer unit ingurd
that the liquefied gas is properly con- =
ditioned for mixing, With such a setup -
no changes in settings and bumer -

justments are needed. Nor doct the

Qas roise any problems of sludse o -f
gos deposits in the orifices or )

rowtt |

l
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» Wiz accerrance of the packaged
; hretube boiler set off a strong interest
 in developing its counterpant — the
% packaged watertube boller. Current do-
A signe reflect this interest quite merked-
Fly. Youll find these new units & sharp
. ‘departure  from the long-established
. low-head watertuba bollers. But because
= -of these design differences they require
# 1pocia) considerations for proper water
treatment, much as do the packaged
ctube designs, covered In Power,
¥, fune, p 76.
i, Duslgn. For years, boiler manufactor-
> ¢trs have hoen making their single- and
& 4drum, benttube designs more and
4
%

more compact. Today, they have reached
.t ultimate. These boilers now leave
% be manvfaciurer completely shop-as-
i ®mbled and nearly ready for operation
-0 delivery, photo above. At this carly

fage of packaged walertube boiler de-
. velopment, unita are available for steam
" tapacities ranging from 4000 to 33,000
- Ib per hr and for operaiing pressures as

3+ tigh ea 400 pat.

. The watertube package wholly “en-
- ases the boiler proper within an in-
 wilaed ional-stee]l jacker, suitab)
“.for either indoor or outdoor fnstalla-
Uon, It requires no speclal or costly
foundation and occupies comparatively
Uitle floor spaee, with low headroom.
, One or two burners may be employed,
Fring oil or gas, either alone or in eom-
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bination. In the single-drum. boiler the
burner goes in just bencath the gteam
drum, while in the 2-drum unit you'll
find it to the side of the drums, draw-
Ings, top of p 101. The integral furnace
is entirely watercooled with hare wall-
1ubes. Howsver, the singledrum unit
hﬂl 3, el 1 Id. TR N A on
cither side of the burner, while the 2-
drum unit has none.

Waterwall tubes of the 2-drum design
connect directly from tho stcam drum
to the mud drum. In eome designs both
drums have identical diameters, while
in others the lower drum runs alightly
smaller than the upper. These two
drumg extend the full length of the
boiler, but are not always on the same
vertical centers.. The steam drum of
either design generally carries steam-
purifying baffle plates or internal sepa.
rators, In addition, there's usually one
blowdown connection from the bottom
of the mud drum,; about a quarter of
the way in from the cooler end. The
single-drum design, incidentally, makes
blowdown connections 1o the rear of
each of fts sidewall headers.

Either forced or induced draft may be
provided, although the lam named fs
the more common. Superheat is avail

ENGINZERING AND MANAQEMENT SECTION

Packaged Watertube Boiler Treatment

centrated water<irculation paths, economy of metal, close tolerances.

. ~ Compact, factory-assembled, packaged watertube boilers featire con-
So steam and water passages must be kept free of scale and corrosion

able, and an external economizer or air
prehenter can be attached to these units
when desired. Installation on the user's
premises requires only a simple founda-
tion and the 1ying of fuel, gas duct, elec-
trical, steam and water connections to
ready thesa hoilers for operation.

Gas Travel. The single-drum design
has a single, but split, gas pass in
which the combustion products return
1o the front dual-exits by way of side
corridors through the waterwalls, right.
hand drawing, p 101. Tubes, comprising
the cooling bank in front of the rear
target wall, are quite widely separated
and ara staggered with respect to each
other. Those forming the side water-
walls are also four or five rows decp,
but more closely spaced.

¢ 2-drum design may have one,
two or three gas passes, left-band draw-
ing, p 101, depending on the unit's size.
Designers take advantage of the cxtra
length of larger boilers and use only
one large gas pass, with no convection
baffling whatever. The combustion prod-
uets leave by way of the front, top
cornes, away from the burner. Except
for the few somewhat widely staggered
tubes gt the ges entrance, the drum-
connecting tubes go in on fairly close
and equal centers.

Medium-size 2.drum hoilers have a
2-pasy, Ushaped travel with the gases
escaping through the rear, top corner,
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