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lent cleanout plug should be provided in the casé of a single
return connection.

Blowoff or drain connections should be made near the
boiler, and g0 nmmged that the entire system may be drained
of water by opening the drain cock. In the case of two or more
bailers te blowoff ions must be provided for
each boiler, on the boiler side of the stop valve on the main
return conmcnon

Water service connections must be provided for both steam
and water boilers, for refilling and for the addition of make-up
water to boilers. This connection is usually ‘of galvanized
steel pipe, and is made to the return main near the boiler or
bailers.

Fitting connections for pressure gage plpmg water gnge.
connections, and safety valves, should be made in accordance
with the ASME ‘Boiler Construction Code for Low Pressure
Heating Boilers.

Smoke Breeching and Chimney Connections. The breech-
ing or smoke pipe from the boiler outlet to the chimney ghould
be airtight and as short and direct as possible, pr
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(f) i iong; (g) heaiing suriaces evv-
ered with soot; (h"S msuﬁc:ent radiation installed; or () with
mechanical ﬁrmg, fuel equipment too small.

2. Tha water line iz unsteady. The cause of this condition may
be: (a) grease and dirt in boailer; (b) water column connected
to 8 very active section and, therelore, Bot showing actual water
level in boiler; or (¢) bailer operating at excessive rate of out-
put.

3. Water disappears from the gage glass. This may be caused
by: (@) priming due to grease and dirt in boiler; (b) too great
pressure difference between supply and return piping preventmg
return of condensate; (c) valve closed in return line; (d) con-~
nection of bottom of water column to a very active sectnon or
thin waterway; or (e) improper connections between boilers in
battery permitting boiler with excess pressure to push return-
ing condensate into boiler with lower pressure.

4. Water is carried over into steam main. This may be caused
by: (a) grease and dirt in boiler; (b) insufficient steam dome
or too small steam liberating area; {c) outlet conpections of
too amall ares; (d) excessive rate ‘of output; (e) water level
carried higher ‘than specified.

5. Boiler is slow in This
may be due to: (n) poor dmft. resulf.m? from air fenks nto

C.

being given to long-radius and 45-deg instead of 90-deg bends.
The breeching entering a brick chimney should not project
beyond the flue lining, and where practicable it should be
grouted from the inside of the chimney. A thimble or sleeve
usually is provided where the breeching enters a brick chim-

Where a battery of boilers is connected mto a breeching,
each boiler should be provided with a tight damper. Tbe
bmeehmg for a battery of boilers should not be reduced

; (b) inferior fuel; (¢c) inferior attention;
(d) wcumulnuon of clinker on grate; or (e) boiler too \
for the load.

6. Boiler requires Loo frequent cle of flues. This may be
due to: (a) poor draft; (b) smoky comLushon (c) too low a
rate of combustion; or "(d) too much excess air in firebox caus-
ing chilling of gases.

7 Bmlegmfmokes through fire door. Thxs mayfbe due to: ((ag

t or Ung o
air leaks into boiler or breeching; (c) gu outlet from ﬁmbox
plugged anh fuel (d) dxrty or ciogged flues; or {e) improper

size as it goes to the more remote- boilers. Good conmctums
made to a good chimney will usually result in a rapid mponse
by the boilers to demands for heat.

ERECTION, OPERATION, AND MAINTENANCE

The directions of the boiler manufacturer should always be
read before the assembly or installation of any boiler is
started, even though the contractor may be familiar with the
boiler. All joints requiring bo:ler puezy or cement,. which
cannot be hed after plete, must be fin-
ished as the assembly

8. Low aﬂb«m dwnde This may be due in oil burning
ers to: () improper adjustment of the burner; (b) lea.kage
through the boiler setting; (¢) improper fire caused bya iouled
nozzle; or (d) to an insufficient quantity of oil being burned

Cleaning Boilers

All boilers are provided with flue cleanout openings through
which the heating surface can be reached by means of brushes
or scrapers. Flues of solid fuel boilers should be cleaned often
to keep the surfaces free of soot or ash. Gas bailer flues and
burners should be cleaned at least once a year. Oil-burning
boiler flues should be examined periodically to deterrnine

progresses. -
Five precautions Lhnt should: be taken in. a.l] 1
to prevent damage to the boiler are: .

1. There should be & rovided praper and convenient’ drainage
connections for use if the boiler is not iz aperation dung frees-

ing weather.
2. Strains on Lhe boiler, duc to movement of piping during
should be: p: d by suitabl ::shonnz | piping,

and by proper provision for pipe
3. Direct xmpmgement of too intense- local heat upon any
g;rt of the boile; r susface, as with oil burners, should be avoided
tecting the surface with firebrick . .or other refractory ma-

C dy must_flow back to” the
boiler as dly a.nd u.mfurmly ible. Return connections
should preve.n'. the water from out of the boiler. -

5. Automatic boiler feeders and low water cut-off devices,
which shut off the source of heat if the water in the. boxler ial!s
below a safe level, are d for
ers.

Boiler Troubles
A complaint regarding boiler operation generally will be
found to be due to one of the following:

1. The boiler /m'l.v ta delwer h heat. The cause of this
condition ma; : : b) poor fuel; (c) inferior
attention or (d) T t.oo suml.l (e) improper piping;

when RECESSary.

The grease umd to lubricate the cutting tools during erec-
tion of new piping systems serves as a carrier for sand and
dirt, with the result that a scum of fine particles and grease
accumulates on the surface of the water in all new boilers,
while beavier particles may settle to the bottom of the boiler

and form sludge. These impurities tend to cause foaming, pre--

venting the generation of steam and causing an unsteady
water line.

This unavoidable accumulation of oil and grease should be
removed by blowing off the boiler as follows: If not already
provided, install & surface blow connection of at least 134-in.
nominal pipe size with outlet extended to within 18 in. of the
floor or to sewer, inserting a valve in this line close to boiler.
Bring the water line to center of outlet, raise steam pressure,
and while fire is burning briskly open valve in blowoff line.
‘When pressure drops, close valve and repeat process adding
water at intervals to maintain proper level. As a final opera-
tion bring the pressure in the boiler to about 10 psi, close
blowoff, draw the fire or stop burner, and open drain valve.
After botler has cooled partly, fill and fush out several times
before filling it to proper water level for normal service.

Where the outlined blowing-off procedure does not remove
the grease and dirt and obtain clear boiler water, it may be
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aveessaty to use 8 detergent type of cleaner in which case the
boiler manufact.um- a3 well as cleaner mxnufacburer should
be to be f

‘When addmon of water to a system becomes neeessary n
is advisable to operate the boiler or at least to raise the water
temperature to the boiling point in order to permit wpe
of oxygen and other dissolved gases that would be eormswe

if the boiler is out of operation.

Treatment of Boiler Water

Corrosion on the water side of a boiler can be prevented by
proper treatment of the boiler water. Generally, treatment
which.will remove the dissolved oxygen and carbon ‘dioxide
and maintain a minimum pH of 11 (slightly alkaline water)
will effectively prevent corrosion. A pH higher than 11 may
be used although the boiler water is more likely to foam and

cause wet steam with the greater concentration of alkali. A
number of compounds are bemg markewd for this purpwe
The Steel Boiler Instit d a
for use with steel boilers after an extensive cooperative study
and many members of the Institute either supply thiz com-

_pound with their boilers or have it available.

It should be emphasized that when the character of the
water is such that treatment is required, the treatment should
be administered immediately after the boiler and system have

‘been cleaned. It is not good practice to fill a'boiler with fresh

water and allow it to stand idle as the dissolved-gases in
fresh water available in many-localities can start corrosive
action in & very short time. After refilling a system it-is ad-
visable to elevate the temperature close to the boiling point
to dnve off the dissolved gases lmmedmtely . .

Care of Idle Heating Boilers

Heating boilers are often senously damaged ‘during sum-
mer months due chiefly to corrosion resulting from the com-
bipation of sulfur in the soot with the moisture in t.he cellar
air. At the end of the heating season the- followmg precau-
tions shotld be taken:

1. Al heating surfaces should be’ cleaned Lhoroughly of so0

ash, and residue, and the heating surfaces of sbeel bu 8 should
be given a coating of lubnmtmg oil on the fire sid

2. All machined surfaces should be coated with ml or gresse,
3. Connections to the chimney should be cleaned, and in case
of small boilers, the pipe shnulgbe placed in a dry place after

If Lhere is much moisture in the boiler room, it is desirabl
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_WARM AIR FURNACES
Warm air heat.mg furnaces of a number of types and a
wide range of sizes are hsz.ed and illustrated in the Catalog
Data Section.
Warm air furnaces may be classified in several different
ways: o
1. According to method of heat distribution—these are either

' gravity or mechanical (blower) furnaces.

2. According to fuels for which the furnaces are designed—
these are coal hand-fired or stoker-fired, oil, gas, or wi

3. According to mfcnﬂs of conm;uéﬂon—chey are cast imn,

Jlow carbon steel, and al-

loys.

or, construction, such as drum a.ndr

4. Accordi design
radiator, t.ubl:ﬁar homont-\l. ete,

Gravity Warm Air Furnaces

A gmv:f.y furnace i one in which the motive head pro-
ducing aif flow’ depends upon the difference in density be-

tween the heated air leaving the top "of the casing and cooled .

air entering the bottom of the casing. Since this gravity head
is relatively low, the furnace must have low internal resist-
ance to the ﬂow of air, and relatively large areas must be
avm]able for free circulation within the furnace casing. It is
common practice to provide approximately 50 peroent. free-
air area through gravity-type

Furnaces for gravity-type systems are avmlable in d-gns
suitable for central heating, pipeless furnace, or unit floor-
furnace installations. Booster fans are sometimes used, in
conjunction with gravily systems, to increase air circulation.
Whemafanlstobeuudmthafumaeecasmgs:wdfor
gravity air flow, some form of ba.lihng must be.mnp!oyed to
restrict the free area within the easing and to force impinge-
ment of the air against the heating surfaces. Where square
casm@areused thecomersmustbebaﬂied

Medchanical Wonn Alf Fumuces

Mechanical or foresd warm -air furnaces include fans or
blowers as integral parts, for the purpose of circulating the
air, and usually include air filters.

Centrifugal fans with either backward- or forward-curved

. biades are the type most commonly used. Motors may be

mounted on the fan shaft or connecwd to the fan by a belt
drive. A"-' ble- pulleys are desirable to provide means of
1g the tity of air distributed to the heated spaces.

to dmm the boiler to prevent atmospheric condensation on the

heating surfaces of the hoiler when they are below the dew-point,

E:ther t.he motor load or the noise considerations may limit
the operating fan speed. Two-speed motors have

temperature. Due to the hazard that
build & fire in a dry boiler, however, it is safer Lo keep the boiler

with water, particularly in remdent.m.l installations. Air can
be excluded from & steam boiler by the water level into
the steam outlets. A hot water system is left filled to the
expansion tank.

5. The grates and ashpit should be cleaned.

6. Clean and repack the gage glass if necessary.

7. Remove any rust or other deposit from exposed surfaces by
scraping with a wire brush or sandpaper. After boiler is thor-
Oughly cleaned apply a coat of prescrvative paint where re-
quired to external parts normally painted.

8. Inspectall of the boiler fully to see that they

are in good working order. In this connection, oi) all door hinges,
. dam regulator parts.

per bearings, and
9. If a system has been drained and refilled with fresh water,
the boiler should be fired long enough to elevate the water
temperature close to the boiling point to drive off dissolved
oxygen and carbon dioxide. These gases can be responmble for
excessive corrosion if allowed to remain in the system.

given successful operating results. Motors and mountings
must be carefully selected for quiet operation. Electrical
conduit and water piping must not be fastened to, nor make
contact with, the fan housing.

Filters
Several types of filters are avmlable for mechanical warm
air furnace appli apd are d d in Chapter 24. For

maximum efficiency and life under operating conditions, fil-
ters should not be subjected to a temperature in excess of
150 F. Filters should have at least 80 percent average effi-
ciency on an 8-hr test at a maximum resistance of 0.25 in.
of water. Filter resistance rises rapidly with the accumula-
tion of dirt, and may reduce the air circulation over heating
surfaces. In domestic furnaces, the maximum velocity, based’
on nominal filter area, should not exceed 300 fpm.
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