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CHAPTER 15E

HEATI NG SYSTEMS
15E-01 GENERAL

a. This chapter covers material, equipnent, and good
wor kmanshi p practices for the installation of heating systens.

b. The QA Rep should strive to obtain systens in
accordance with the contract requirements that are safe,
adequate, and neat, and which function properly with a m ni num
of routine maintenance.

c. In conbination heating-cooling systens designed for
year- round automatic air conditioning, coordinate material of
this section with Section 15F, VENTILATING AlIR SUPPLY AND
DI STRI BUTI ON SYSTEMS, 15G REFRI GERATI ON AND Al R CONDI TI ONI NG,
AND SECTI ON 15C MECHANI CAL | NSULATI ON.

15E-02 NMATERIALS AND EQUI PMENT

a. Ceneral

(1) Make sure that each piece of naterial and each item of
equi prent has been approved well in advance of its need. Wen
the material and equi pnent arrive on the job, inspect themvery
carefully, conparing themwith the approved shop draw ng and
sanpl es. Check and record nanepl ate data on all equipnent.

(2) Determine that there is adequate space in the room for
proper functioning and mai ntenance of all the equipnent.

(3) Reject all damaged materials and equi prent and have
themrenoved fromthe site.

(4) Check the electrical features of equiprment and
coordinate with the nechanical features.

(5) Determine that provisions have been nade for access
panel s.

(6) Check the required controls and val ves for conpliance
with contract requirenents.

(7) Check specification provisions for necessary spare
parts and tools for all of the equipnent.

(8) See that operations and nai ntenance instructions are
with equi prent and are posted on the wall upon conpletion of
installation.

(9) Require proper storage and protection of all materials
and equi pnent.

(10) Check the noise level of all equipnent.

(11) Verify requirenents for the installation of flexible
pi pe connections and vibration elimnators for equipnent.

(12) Check the installation of all equipnent for
conpl i ance wi th nanufacturer*s reconmendati ons.
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b. Boilers, Furnaces, and Accessory Equi pnent

(1) Examine pressure boilers for conformance with the ASME
Code.

(2) Check for all necessary connections on the boiler.

(3) Check cast iron boilers, if field assenbled, for
tightness of joints.

(a) Al joints shall be sealed.
(b) Reject cracked section.

(4) Inspect refractory furnaces built up on the job for
mat eri al s and wor knanshi p.

(a) Require expansion joints to be provided. Piping on
bot h sides of expansion joints should be properly guided.

(b) Insure packing to prevent gas or air |eakage.

(c) Reject all cracked, chipped or otherw se damaged brick
and tile.

(d) Check plastic refractories for placenment, thorough
ramm ng, and consi st ency.

(a) Require refractories to be kept dry.

(f) Inspect for use of refractory nortar in construction
of conbustion chanber.

(g) Check for air circulation under the conbustion chanber
floors.

(5) Inspect the application of insulation after all joints
are tightly sealed. Check material, thickness, and finish.

(6) GObserve accessory equi pnent operation such as
feedwater controllers, danpers, pressure and draft gages, flow
and pressure recorders, soot blowers, water columms and boiler
bl owdown. Check the pressurestat differential.

(7) Check requirenent for expansion joint in floor around
boi | er.

c. Fuel Burning Equi prent

(1) Coal, Hand-Fired. Verify installation of grates and
operation of dunping nechani sm

(2) Coal, Stoker-Fired. Confirmcapacity and operation of
feeder, grates, and ash renoval .

(3) Gl burners. Check:
(a) Size and type of burner tips

(b) Location of electrodes to insure spark in oil spray
cone

(c) Position of gas or oil pilot
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(d) dearances for renoval of burner from furnace.

(e) Burner adjustnents.

(f) Carbon dioxide in flue gas.

(4) Inspect gas burners for cleanliness, adjustnents,
position of pilot flame, and sensing el ement. Check regul ator
and controls.

(a) Blow out gas line before connecting to burner or
regul ator.

(b) Install regulator in vertical position.
(c) Pipe gas vents to the outdoors.
d. Draft Fans

(1) Check fans and drivers for anchorage, alignnment, and
rotation.

(2) Check accessibility of lubrication fittings.

(3) Inspect danpers for operation in conpliance with
contract requirenents.

(4) Inspect bearings for snoothness and overheating.
(5) Check vibration and vibration absorbi ng nounts.
(6) Inspect insulation application to induced draft fan.

(7) Examine safety control interlocks and sic-flow
swi t ches.

e. Ol Storage Tank
(1) Check for Underwriter*s approval .
(2) Check tank capacity and calibration.

(3) See that tanks have the required openings and the
nmeans for proper anchorage.

(4) Check for tank heaters, when required.
(5) Examine paint coating and exanine holiday testing.

(6) Check nmanufacturers instructions for proper
installation.

f. Qrculating, Condensate and Vacuum Return Punps

I nspect for capacity and for nethod of nounting.

g. Mscellaneous Fittings and Equi pnent

I nspect drips, traps, valves, coils, elenents, convectors,
radiators, etc., as they are brought on the job, to make sure
that they are of the correct capacity and that they have been
approved.
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15E-03 | NSPECTI ON

a. Planning

(1) Check the availability of codes, reference data and
manuf act ur er *s r ecommendat i ons.

(2) Check with contractor for his detail |ayouts of
equi prent and pi pi ng which are nornally nade to coordi nate work
of the various trades.

(3) Conpare nanepl ate data, piping markings, etc., with
requi renents.

(4) provide the proper spacing of equi pnent to make sure
that there is adequate room fur piping, ductwork, accessibility
for maintenance and that walls behind ductwork can be finished
wi thout duct renoval. Check for adequate clearance for renoval
of air filters and strainers.

(5) verify how the heating systemfits into the total job.

(6) Be sure that sleeves of the correct size and material
are properly located in floors and walls before they are built.
(7) In spite of all attenpts to insure that sleeves,
inserts, boxes, and so on, are all in place before concrete is

pl aced, oversights occur, and it becones necessary to cut
concrete. Any such operation should be approved by the
supervi sor before it is begun. A cut in concrete wall should be

made fromboth sides of the wall to avoid spalling of the far
sur f ace.

h. Piping

(1) Conpare piping workmanship with the check list of
par agr aph 15A- 03.

(2) Check storage and handling agai nst paragraph 15A-02b.
(3) Inspect for the required type and size of pipe.
(4) Examine the cutting of construction to install piping.

(5) Require provisions for expansion and contraction, and
proper anchorage of pipe.

(6) Check the installation of mechanical expansion joints.
Do not renove spacers until expansion joints are ready to be
instal |l ed.

(7) Verify that the pitch of the horizontal runs are
correct.

(8) Check the position of branch connecti ons.

(9) Be sure that required valves are installed in the
correct positions.

(10) Check the nmethod and procedure of jointing pipes.
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(a) On threaded joints, check for the use of tapered
threads. See that graphite and oil, or an equivalent, are
applied to the threads.

(b) On welded joints, check for conpliance with approved
wel di ng procedures, inspect for defective welds; check type of
material of the welding rod; make sure wel ders have been
qualified and are stanping their welds. See Chapter 5 and
Chapt er 15A for wel ding inspection guidance.

(11) See that piping is properly aligned and that there is
no strain on joints or on adjacent equipnent.

(12) See that proper grade and alignnent are maintained
and that proper fittings are provided to elinminate air pockets
and restrictions.

(13) Check for air valves at all high points and at the
ends of mains. Check for drips and traps at |ow points. Exam ne
the lines to make sure that condensate cannot accumulate in the
l'i nes.

(14) Inspect for required floor, wall, and ceiling plates.
Check for type, size, nmaterial, and finish.

(15) watch for the use and proper installation of
eccentric fittings.

(16) See that interconnecting piping between boilers
conforms to shop drawi ngs and ASME Code. Watch for adequate
val ves and ot her special fittings. Cutoff valves shall be
provided to isolate each boiler fromthe steam header.

(17) Be sure that lift fittings are provided where the
gravity flow of vacuumreturns is interrupted by a change to a
hi gher el evati on.

(18) dean all supply and return lines before putting them
into operation. Check whether contractor has cleaned all traps
and strainers after pipe cleaning and before system operation.

(19) Check safety val ve discharge pipe for nunber of ells
(restriction).

(20) Check bent pipe for kinks, winkles or other
mal f or mati ons.

c. Pipe Insulation
(1) Know |l ocations of pipes required to be insul ated.
(2) See that insulation has been approved.

(3) Check width and type of naterial and the spacing of
bands.

(4) Be sure that all fittings except unions and flanges
are insul ated.

(5) Be sure that insulation is being correctly installed.
See section 15C Mechani cal |nsulation.
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(6) Check for continuity of insulation through walls and
floors.

(7) Check that proper thickness of insulation is being
appl i ed.

(8) On chilled-water and hot-water conbination piping and
boi | er pi pi ng check for vapor seal requirenent.

d. Hot Water Systens

(1) Note the installation of balancing valves or orifices
in the return connection of each radiator or heating device.

(2) See that contractor bal ances systemas required by
pl ans or specifications.

(3) Insure that threaded openings are provided on
converters. See that safety devices and tenperature controls are
furnished and are in working order. Check coil for tightness and
clearance for its renpval. Note drain pipe to outside atnosphere
or floor drain from bl ow-eff safety val ves.

(4) Check for automatic and nanual vents.

(5) Exam ne expansion tanks for size, confornmance to code,
protective paint coating, insulation, water |evel gage, drain
and air charging val ves.

a. H gh Tenperature Not Water

(1) Check punps for:

(a) Leveling, alignment, and stability on foundation

(b) Lubrication

(c) Seals for |eaks

(d) Packing adjustment and type

(e) Pressure retention

(f) Correct rotation

(g) Seal coolant service installed.

(2) Insure that radiant heating coils are accurately
placed, firmy secured, and absolutely tight under a hydrostatic

test pressure of one and one-half tinmes the operating pressure
prior to encasenment in construction.

f. Steam Systens
(1) Know details of the type of systemrequired.

(2) Check the operation of supply valves to radiator and
convector.

(3) Check radiator run-out for pitch.

g. Hot Air Heating

(1) Insure that contractor follows NFPA criteria for
installation of oil or gas equipnent.
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(2) Be sure that return air has free passage to heater
unit.

(3) Note danper setting balance of the flow of air.

(4) Check that flexible connections have been installed
bet ween furnace and duct system

h. Heating and Ventilating Units

(1) Require that all conponent parts operate
satisfactorily.

(2) Note access doors for tightness and cl earance.

(3) Deternmine that noise level is within acceptable
linmts.

(4) Check flexible pipe connections and/or vibration
elimnators.

(5) Check rotation.

i. Unit Heaters

Check:

(1) Air distribution

(2) Noise |evel

(3) Controls

(4) dearances

(5) Rotation

j. Controls

Be sure that the controls are provided, as specified, that
they are properly hooked up, and that they will performthe
requi red operation.

k. Boilers and Boiler Plants

(1) GCeneral Requirenents:

(a) Before rolling in, check the cleaning of ends of tubes
and the surfaces of tube holes in druns and headers. Check to
assure that new boilers exposed to weather are covered to
prevent corrosion.

(b) See that tube-rolling is done by experienced workmnen
and that all precautions are taken to prevent either under or
over rolling. At this stage of erection request technical
assi st ance.

(c) Insure that the boiler inspector is notified when it
is time for the hydrostatic test. Obtain Certificate of
I nspection. Do not pernit the installation of any baffles or the
setting of refractories until after the boiler has passed
i nspecti on.
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(d) Affirmthat baffles of steel, refractory tile, or
nmonol ithic construction are installed gas-tight but with
provi sion for expansion, and that they will resist dislodgnment
by "puffs".

(e) Insure that boiling-out operations for the renoval of
grease, oil, and other foreign matter are perfornmed before
boiler is placed on-the-line.

(f) Insure that space is provided for tube renoval and
cl eaning and for general maintenance of all equipnent.

(g) Check to assure that during periods of operation by
contractor chemical treatnment and bl owdown are provided to
prevent scal e deposits and corrosion.

(2) Settings

(a) Be sure that all settings are constructed with
provi sion for expansion and contraction of both the refractories
and the pressure parts. See that expansion joints are sealed to
prevent passage of air or gases but are flexible enough to
mai ntain their seal under novenent of the structure. Check the
entire setting for |eaks.

(b) Check solid refractory walls for plunb, |evel courses
and di pped joints. Check grades of refractories used. Chipped,
cracked, wet or broken refractory materials will be rejected.

(c) Insure that refractory tile and setting casings are
constructed to prevent the escape of gases or the infiltration
of air, and that they are installed in accordance with the
recomendat i ons of the manufacturer.

(d) Insist that all openings through setting walls are
accurately located and of proper size. Check tenperature of
boi | er setting surface agai nst roomtenperature.

(a) Verify that pipe sleeves for draft gages are clean and
flush with interior face of wall.

(f) Inspect uptake danper for correct |ocation, bearing
material, and freedom of operation when hot.

(3) Fuel Burning Equi pnent

(a) Correlate coal stokers with stationary grates for
accurate placenent and support of the grate bars. See that
shaki ng and dunpi ng nechanismw Il work freely under operating
t enper at ur es.

(b) Evaluate traveling and noving grates for alignnent of
running parts and gui des, tightness of seals, and provision for
expansi on and contracti on.

(c) Note lubrication and protection of notors, gears, and
beari ngs.

(d) Examine all noving parts for operation under
tenperatures encountered and for |oads specified.

(e) Insure that grate design and coal sizing are suitable
for each other.
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(f) See that stoker feeding nechanismis adjusted to
distribute the coat evenly over the grates.

(g) Verify that pulverizers are constructed and installed
as nearly dust-tight as possible. Be sure the equipnent is
firmy secured to foundation. Check units for proper bal ance and
qui et operation at nornal operating speeds.

(h) See if pulverizers are adjusted for proper coal
fineness. Notice whether heat is applied to the coal in the
pul verizer, or that tenperatures are obtained prior to entrance
of coal to assure satisfactory dryness of coal.

(i) Insure that burners are adjusted for efficient
operation, mninumexcess air, stable ignition at |ow rating,
and no inpingenent on furnace walls. Use a boiler test kit when
required.

(j) Evaluate the coal feeder for accurate and even
operati on.

(k) Examine the installation of access and inspection
doors.

(') View nagnetic separators for |ocation ahead of
pul veri zers.

(m Al safety precautions are to be observed in the
installation of gas burners and piping. Arrangenent of gas
val ves shoul d be in accordance with ASA Standard Z 21. 33.

(n) Burners should be arranged to permt ready inspection
and servi ci ng.

(o) Note location of pilot flame. Provision shall be made
to facilitate manual lighting of pilot flame. Hand torch and
receptacl e shoul d be provided for each boiler.

(p) See that mxing danpers or valves are adjusted to
proportion air and fuel for the nost efficient conbustion with
m ni mum excess air and stabl e operation of low rating, with no
i npi ngenent on furnace walls.

(g) Conpare all dinensions of the conbustion chanber
during construction for agreement w th nanufacturer*s approved
shop drawi ngs. Check all materials of construction for
conpliance with specifications and approved shop draw ng. Take
physi cal sanples of all tile, insulating plastic, firebrick,
etc., for future reference.

(r) Check type and capacity of heaters for grade of oil.

(s) Check relief of excess pressure in punps.

(t) Test oil piping for |eaks.

(4) Draft Fans and Ductwork

(a) See that induced draft fans are provided with cleanout
doors.

(b) Verify the operation of danpers at high flue gas
t enper at ur es.
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(5) Bl ow Down System
(a) Insist that work conforns to applicabl e codes.
(b) Qbserve location of vent and discharge |ines.

(c) Require that piping provides for expansion and
contraction.

(6) Conbustion Controls

(a) Inspect equipnent for type, capacity, installation,
and operation.

(b) Be sure that operating devices are firmy secured to
floor, foundations, or other supports and that they operate
freely. They should have sufficient power to easily perform
their duties.

(c) Check the location and stability of sleeves in setting
wal I's, ducts or breechings for draft piping, thernmoneters and
gages.

(d) Pipe, tubing, and wiring should run neatly and
Parallel to the lines of building or structure. They should be
firmy secured and have proper pitch. See that draft piping is
provided with neans for renoving accunul ati ons of ash and soot.

(e) Verify the operation of safety controls.

(f) Check that flame-sensing device is installed in
position to sense both pilot and main flane.

(g) Deternmine that instrument panels are firnly anchored
and set plunb. Be sure that wiring, tubing, and piping are
neatly arranged in rear of panel. See that nanepl ates,
indicating the function of each instrument, are nounted on the
face of the pane.

(h) Secure a witten statenment from manufacturer*s
representative to the effect that all equipnent of the control
systemis properly installed and in perfect operating condition
bef ore accept ance.

(7) Econonizers and Air Heaters

Check for tightness of tubes or plates and for evidence of
erosion or corrosion whether integral with the boiler or
separate units. Cbserve performance.

(8) Fly Ash Collectors

Check:

(a) Inspection and cleanout doors for |ocation and
adequacy

(b) Danpers for free operation under all tenperature
condi tions.

(c) Discharge grates for |eakage of either ash or air.
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(9) Boiler specialties

(a) Verify all trinmmngs such as water colum, steam gage,
safety val ves, blowoff valves, nonreturn valves, stop and check
feed val ves and vent valves for type and size. Inspect for
installation and setting.

(b) Check that safety val ve di scharge piping is anchored
so that it does not inpose a strain on valve.

(10) Soot Bl owers
(a) Determne operating pressure of steam operated unite.
(b) Note naterials of elenments and beari ngs.

(c) See that wall boxes are accurately and firnmly set and
that the operating heads are securely fastened. Insure that each
el enent operates freely and that it may be renoved w thout
di sturbing tubes or setting.

(d) Check clearance for the renoval of soot bl owers.

(e) Insure that drainage is provided to prevent noisture
from being blown into the furnace.

(11) Check for correct location and installation of test
hol es in breechings and stacks to allow for periodic neasurenent
of fly ash and other particulate natter for air pollution
control .

(a) Inspect breechings for gage (thickness) of netal,
supports, and insulation.

) (b) Exam ne cl eanout doors for tightness, |ocation, and
si ze.

(c) Check expansion joints for tightness and | ocati on.

(d) Check caul ked joint at opening around breaching
entering nasonry chi meys.

(e) Check guys, bracing or other supports.

(f) Reject damaged or unsuitable brick and radial bl ock.
See that all courses are brought up together and bonded.

(g) In reinforcenent operation inspect naterials and
accuracy of placenment. Chserve especially the |apping of bars.

(h) Evaluate the material and the setting of enbedded
itenms for securing |adders, platforns, cables, lights, doors, or
ot her equi pnent.

(i) Check openings and | ocations of test holes in
breachi ng. Check cl eanout door for size and |ocation.

(j) Check closing and | atching of cleanout doors.

(k) See that firebrick lining covers the chi mey area and
that weep hol es are provided at bottom

(1) Check continuous-pour type concrete chimeys for a
smoot h, jointless exterior finish.
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(m Determine if |adders are sturdy, securely anchored,
and provided with safety cages where required.

(n) Verify that netal vent cap, when required, is firmy
secured and coated for prevention of corrosion.

(o) ldentify requirenent for obstruction lights and
l'ightning protection. Check access to themfor servicing.

(p) Insure that chimey is plunb, concentric, and has
uni formtaper fromtop to bottom

(12) Boil er Feedwater

Check:

(a) Type of water treatnent for:

- Water avail able.

- Pressures and tenperatures to be obtained in boiler.
- Materials and installation.

(b) Scal es, proportioning devices, and m xi ng val ves for
accuracy and operation.

(c) Installation of tanks and piping for types of naterial
and supports, workmanship, and conformance with contract
requi renents.

(d) Pressure tanks for conformance with the applicable
codes and ASME st anp.

(e) Control apparatus for the installation and operation
of all conponents. Check shoul d be done by the manufacturer*s
service engineer. Refer to job specifications for necessary
tests and reports required, and determ ne from service engi neer
the sequence of testing.

(f) Open heaters for the installation of pans, trays,
pl ates, sprays, and other internal parts, as well as for the
setting of the control for water level in storage conpartnent.
Be sure that heater vent operates and that the heater reduces
the oxygen content in the water to the specified amounts before
accept ance. Checki ng shoul d be done by nanufacturer*s service
engi neer.

(g) dosed heaters for conpliance with code governing
unfired pressure vessels. Assure that clearance is provided for
the renoval of tubes. Eval uate perfornmance.

(h) Thernoneters and gages for accuracy and operation.

(13) Turbi nes.

(a) Inspect equiprent for the pressures and tenperatures
to he applied. Conpare with approved shop draw ngs.

(b) Examine all drains, drips, |leakoffs, relief valves,
and other required safety devices for operation.

(c) Insure that turbines are firmy secured to foundation,
are accurately aligned with driven equi pnent, and operate
w t hout vibration.
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(d) Check that piping is installed to i npose no strain on
turbi ne connections.

(e) Verify that provision is nade for expansi on when
al i gni ng coupl i ngs.

(f) Be certain that fiel d-assenbled turbines are installed
by the nmanufacturer*s erectors only

(g) Reduction gears nust mesh perfectly and operate
snmoot hly and wi t hout noi se or vibration. Check dwelling after
turbines and gears are in perfect alignnent.

(h) Evaluate the operation of governors.

(i) Check capacity and steam consunption under various
I oad conditions.

1. Snmoke Connections
(1) Examine the size and construction of stacks and fl ues.

(2) Check the clearance space between stacks, flues, and
adj acent building materials.

(3) Inspect the nethod of supporting and anchoring all
snoke connecti ons.

(4) See that cleanout is provided which will allow
cl eaning of the entire snmoke connection w thout disnmantling.

m Fuel Storage and Conveying

(1) Inspect overhead bunkers for capacity in confornance
with specifications. See that all gates are installed dust—
tight and that they operate freely. Note the sealing of spaces
around top of bunkers and el evators.

(2) Be sure that silos are erected plunb and concentric.

(3) See that courses in tile, brick or block silos are
carried up evenly, that horizontal joints are level, and that
reinforcenment is welded and thoroughly enbedded.

(4) Tight joints and reinforcenment bands for concrete
stave silos nust be pulled up tightly.

(5) Check continuous-pour type concrete silo for a snooth,
jointless exterior finish.

(6) Deternm ne whether pneumatic conveyers are installed
with air and dust—tight joints.

(7) Examine materials and installation of mechanical coal
conveyers.

(8) Insure that screw flights do not ride on bottom of
trough.

(9) See that bucket, chain, and belt conveyor guides and
bearings are carefully aligned.
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(10) Evaluate skip hoists for capacity and proper
installation, with particular attention to operation of the top
and bottomlimt stops.

(11) Make sure that housings for all conveyors and
elevators are installed with dust-tight joints.

(12) Access doors and connections with chutes and
di scharge gates should be tightly fitted.

(13) CObserve that chutes are installed with sufficient
slope to insure free, gravity flow of coal.

(14) Check weighing lorries for capacity, accuracy of
wei ght, and ease of operation.

(15) Verify that vibrating feeders are accurately
posi tioned and adjusted for specified fl ow of coal.

(16) Be sure that coal crushers are securely anchored to
foundation or supports and that grids are adjusted to proper
coal size. Ascertain the direction of rotation.

(17) Check coal scales for accuracy of weight and for
operation of conponent parts.

(18) Track and Truck Hoppers —Insure provision for
renoving water frompita. |Inspect hopper grids for size opening
and materi al s.

(19) Note flow of coal of entire conveying system from
unl oadi ng hoppers to boilers.

n. Painting

(1) See that equiprent contains the correct finish. Watch
for abrasions.

(2) Wwatch for mscellaneous ferrous netal itens that are
not prined.

(3) Require finish painting as specified.
(4) ldentify all pipe runs as specified.

0. Testing

Wtness that all required tests of heating equiprment are
accurately recorded. See that tests are performed by
manuf acturer*s representatives where required. Check tests and
verify that tests neet all requirenents before acceptance.
Report unsatisfactory test results to the supervisor.

p. Qperating Instructions and Quaranties

(1) See that equipnent guaranties and instructions for the
operation of equipnent are furnished.

(2) Notify supervisor of the readiness of the construction
for test and subsequent operation for instructing personnel.
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