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. STEAM BOILERS
BY

S8AM WRAY
October 24, 1989

GENERAL: The problems of a safe and efficient steam generating
plant means solving several problems inherent with steam,
heat, water, air, and pressure. Water, especially with
dissolved air, is aggressive to steel at high temperatures,
therefore corrosion is a problem. This is only one of the
problems, but each will be dealt with separately.

The top priority in any Boiler installation is SAFETY,
therefore common sense, and following code recommendations is
a must.

BOILER RATINGS:

1 Boiler Horsepower
1 Boiler Horsepower

33,600 BTU/Hr.
(approx) 33.5 Pounds/Hour steam

100 BHP 3350 #/Hr
10,000 #/Hr 300 BHP
‘ The above ratings are based on feeding the boiler with

212 deg water. Use caution on Process Boilers!!
Each BHP should have approx 5 square feet of heating surface.

NOTE: Boiler may be rated larger than the bufner, but never
have the burner larger than the boiler!! _ :

Superheated steam--What is it and how do you get it? Used for
operating turbines for power generation.

COMPONENTS THAT MAKE UP A STEAM GENERATING SYSTEM:

1. Boilers
2. Boiler safety valves
3. Boiler safety controls
4. Boiler burner
5. Fuels
6. Boiler feed pumps
7. Condensate return system
8. Deaerator
9. Traps
10. .Boiler stack
11.. Economizer
12. Chemical treatment
' 13. Boiler blow down
l4. Turbulators
15. Fuel handling equipment




BOILER TYPES:
1. Cast Iron Sectional.
2. Fire Tube.
3. Scotch Marine.
4. Water Tube Boilers.
SAFETY VALVES:
1. Size per code. |
2. Pipe to outside. Make sure to not reduce thé“free area.

3. Terminate vertically and use a drain fitting to keep
water away from the safety valve.

4. Anchor pipe, as there will be high forces involved.

5. On pressure reducing valves, may use a small and large
safety valve to prevent erosion of the large valve.

SAFETY CONTROLS:

1. Low water cut-off.
2. High pressure cut-off.
3. Gas train high and low pressure.

4. Pipe to blow down the sensing lines.

1. Atmospheric.

2. Power.

1. Gas. Gas train piping. (pipe vent lines)
2. 0il. Fuel 0il Piping
3. Gas-0il.

4. Heavy 0il. Heating and Piping.
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‘Pipe to outside. Make sure to not reduce the free area.

Size per code.

Terminate vertically and use a drain fitting to Kkeep
water away from the safety valve.

Anchor pipe, as there will be high forces involved.

On pressure reducing valves, may use a small and large
safety valve to prevent erosion of the large valve.
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EFFICIENCIES:

A wl 1. Burner Efficiency. C02-C0O-02-H20
qﬁwf 2. Boiler transfer efficiency. Stack temperature. 7
Q,A’%/? le/‘(PIPING THE BOILER: BTVS 4 70 BTV 0 e ‘/"ia»: FU y /2
> < peegn 29 .
4 1. Main Steam Valves. W’VMM Mf" /(4‘“1’
2. Steam Header. {/J"' ALt T
. * A
3. Return Pipe. y/fw%“’ /% _?:/;ﬁ{,(éé#na‘/ ;{,&‘7
4. Condensate Line. ji/:‘ﬁ%«o/ do °F //’477 s Lnh
5. Chemical Line. St
6. Blowdown.
BLOWDOWN: /e s fsguu [rothtts ypuet dant lrwdiwe,
1. Remdvés Impurities. Surface and Mud Leg.
2. Valving to be two in series. Gate & Quick Opening.
3. Blowdown Tank
4. Continuous Blowdown with preheating.
5. Large Floordrain.

BOILER STACK:
1. Materials Str el

2. Location considerations.
3. Thermometer

4. Stack temperatures.

ECONOMIZER:

1. Preheats the boiler feed. WMWW e
2. Lowers stack temperature. #Wq
f”ic”W g Lraed v GATE
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EFFICIENCIES:

1.

2.

Burner Efficiency. C02-C0-02-H20

Boiler transfer efficiency. Stack temperature.

CONDENSATE RETURN SYSTEMS:

5.

Condensate Receivers.
Boiler Feed Systems.
Make-up water preheaters.
Deaerators.

Do not return steam from: )
Autoclaves(sterilizers) or from cooking units.

PIPING THE BOILER:

"1.

Main Steam Valves.
Steam Header.
Return Pipe.
Condensate Line.
Chemical Line.

Blowdown.

Removes Impurities. Surface and Mud Leg.

Valving to be two in series. Gate & Quick Opening.
Blowdown Tank

Continuous Blowdown with preheating.

Large Floordrain.

Types.
Where Used?

What Size?

2-3



BOILER STACK:

1. Materials

2. Location considerations.

3. Thermometer |

4. Stack temperatures.
ECONOMIZER:

1. Preheats the boiler feed.

2. Lowers stack temperature.
CHEMICAL TREATMENT:

1. Boiler Water treatment.

2. Condensate line treatment.
FLASH TANKS:

1. How piped.

2. Economics.
STEAM COILS:

1. Types.

2. Piping.

3. Control.

STEAM CONTROLS:

1. Control Valves. (Strainers on side)

2. Face and By-Pass.
3. Combination.
HUMIDIFIERS:

1. Steam Piping.

2. Controls--use normally closed valve.

NO CONDENSATE RETURN:

1. Cooking kettles and Autoclaves.
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BOILER TYPES AND THEIR SELECTION:

Cast

Fire

Iron Sectional:

Cast Iron sectional boilers are a general use in small systems
that range up to 2,000,000 btu/hour. The chief use of these
boilers is to replace existing boilers, as they can be
assembled in place and do not require a large building
opening. :

Good points:

Since these boilers are made of Cast Iron, they are not
as subject to corrosion as a steel boiler.

Although sold with atmospheric burners, KIJWW specifies
only power burners unless for small residential uses.

Problems:

Small steaming cavity, therefore good for small closed
loop systems only.

Dirty systems cause the boiler to surge.

Maximum pressure on steam is 15 psigqg.

Box type Boilers:

These boilers are a fire tube boiler and are development of
the railroad locomotives. They are very common in schools and
hospitals built in the 40's and 50's. Many of these boilers
are set on high bases of steel or brick so that they could be
coal fired.

Good Points:

Long life expectancy, as it is a steel boiler and can be
welded and rewelded forever. Mud legs can be replaced for
about $15,000 on a 200 hp boiler.

Due to it's design, any height can be achieved under the
boiler for firing various fuels such a coal, sawdust, oat
hulls and etc. When using these fuels, specify large
flues to prevent clogging. Maybe a soot blowing
arrangement is in order.



With the extended base, it is easy to firg coal or
sawdust while burning natural gas at the same time. They
are used with stokers with a gas burner above the grate.

Has a large water volume and surface area therefore can
be used in dirty systems . or systems that have a high
percentage of make-up water.

Problems:

The design of the "mud legs" create natural pockets for
.corrosion. Unless maintained exceptionally well, these
legs will require replacing every 15 to 20 years.

Maximum pressure for these boilers is approximately 150
psig.

Maximum size is approximately 550 hp. This is due to the
transporting problems on a truck.

Subject to thermal shock.

Oon an existing boiler, if it was designed for coal
firing, then turbulators may improve the heat transfer
which will improve the efficiency.

Since the bottom of the boiler is firebrick, this must
be maintained in good repair. Special care is required
to design this base correctly to prevent damage to the
boiler room floor.

Typically these boilers are larger in size than the same
capacity scotch-marine boiler.

Scotch Marine Boilers:

These boilers, as the name implies, were developed for marine
service and then adapted to the building industry. They are
fire-tube type boilers and the fuel is burned in the
"Morrison" or furnace tube. Since this tube is completely
surrounded with water, maximum heat transfer is achieved.




Good Points:

Very compact, as 750 hp boilers can be shipped by truck.
Maximum steam pressure is approx 250 psig.

Good efficiency. Standard is approx 83%.

Not subject to shock as much as other boilers.

Can be fired with gas or light oil. Have problems with
heavy oils with some units. Kewanee claims to have a

design that will burn coal???

The design is rugged, and many of the waste heat boilers
used in incinerator plants are scotch marine type.

Problens:

Maximum steam pressure is 250 psigqg.

Maximum steam capacity is 750 BHP (25,000 #/Hr)

One piece construction, therefore difficult to get into
and out of a boiler room. (Can be cut and rewelded, but
is expensive.

Turndown on o0il is not too great, but a minor problem.

WATER TUBE BOILERS:

" These boilers are designed for high pressure systems. They
are used in the generation of electrical power. They are
built by using a minimum of 2 drums, the upper steam drum and
the lower mud drum. Between these drums are connected the
tubes that carry the water and steam.

Good Points:

Good for high pressures up to critical presssures.
Unlimited size.

Can be used to burn any fuel as each is more or less
custom designed.

Small units, up to approx 250 BHP, can be packaged.

Can superheat steam.



Problens:
On large field erected units, the labor is expensive.

Small steaming surface, therefore not good to use for
process steam.--unless

Water treatment is more critical with these boilers.
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Make or break a circuit with “Flow” or
“No Flow" in pipelines and ducts. Over
two dozen standard models available to
meet almost any job requirement. Below
are a few of the many places they are
being used as automatic controllers and
safety devices:

MCDONNELL
Flow Switches
for Liquid

and Air

e Alr Conditioning Systems o Water Treatment Systems

o Water Supply Systems e Liquid Transfer Systems

e Pump Systems e Duct Heaters

e Water Cooled Equipment « Exhaust Ventilating Systems

e Sprinkler Systems o Make-up Air Systems

No, FS4-3— FS7 Serles— No. FS1— AF1 Series—
Compact, For heavier duty High sensitivity For use in air
moderately priced, service, or process model. Combines ducts. Responds
for water service liquids. Standard, response to low only to velocity of
principally. Wetted vapor-proof or fiow rates with alr movement. Full
parts brass and explosion-proof targe flow-through line includes mod-
monel. models, with wetted capacity. els for low, medium

MCSDONNELL
Pump Controllere
and Low Water
Cuf-ofis

These float-actuated
switches control the boiler
feed pump and provide low
water cut-off and alarm.
Avaitable for pressures to
250 psi. Choice of mercury
switch or magnetic repul-
sion switch action, round
float bowl or integral water
column. Used also as float
operated switches for high
or low level control on
tanks and pressure ves-
sels. (For make-up feeders
for boiler feed pump sys-
tems, see Float-Operated
Valves at right.)

parts either brass
or stainless steel.

and higher velocity
systems.

MCDONNELL
fow Water
Cui-offs

These are float-operated controls
designed to break the electrical
circuit to the boiler firing device in
the event of a fow water condition.
A full line of models is available.
for both low pressure steam a
hot water boilers.

MCDONNELL
Baiter Water
Feeders and
Feeder Cut-off
Combinations

These controls provide the dual
protection of: 1, adding water
(mechanicailly) to maintain a safe
minimum water level; and 2, stop-
ping the firing device (electricatly)
in case of emergency. A complete
line is available for most steam and
hot water boilers with operating
pressures to 75 psi.

MCDONNELL
Float-cperaicd
Valves

Incorporate heavy duty design for
use on condensate receivers as
well as other tanks and vessels.
Several models are available, for
either flange mounting or external
hook-up. (Ideal for use as Make-up
Water Feeders, in systems with
Pump Controllers shown at left.)

MCDONNELL
Float-operated
Switches

Designed to make or break a cir-
cuit with rising or fatling level in
tanks or vessels. Explosion-proof
65 Series for use in Class 1,
Groups C and D; Class 2, Groups
E, F & G atmospheres. Vapor-proof
165 Series for use out-of-doors.
No. 80 for use on oil storage tanks.




UL/FM Systems

“Input Range 400mbh - 2499mbh

The following systems which meet or exceed FM within this range are required.

Gas trains shown are for FM "Low Risk" below 50 boiler HP (2499 MBH).
For FM "High Risk", use gas trains shown for 2500-5000 MBH input range,

System Designation

B
H

Combustion System Function

— —— ___ On-Off, Fixed Air and Fuel

—— On-Off or High-Low, Low Fire Start
E2 ___ e e — . ___ Modulating, Proven Low Fire Start

PRESSURE
BURNER
PrLOT CAvGE \ HEAD
SOLENOID PORT
VALVE
q{ GAS
PILOT GAS SAFETY PILOT
PRESSURE HOUS ING
REGULATOR
AF i
venr To CONTROL LINE A Snurore
PILOT @-—-=3 )| WHEN REQUIRED (MOTOR12ED)
SHUTOFF : OUTS 1D€ 8Y REGULATOR
HY } ATMOSPHERE . TEST
cocK - €
. ﬂ PENING
Ly =&
,:,’:,’L,__C_ﬁ—:@:tL,j fo 3 {-} -
MANUAL s SAFETY — LEAK .
GAS SHUTOFF PRESSURE SHUTOFF GAS TEST TEST OPENING
VALVE REGULATOR VALVE VALVE iF NOT IN
(OPTIONAL) VALVE 80DY
"B'" Gas System Schematic (see Table II, Catalog Sheet 6-15-1.1)
PRESSURE
BURNER
PrLor GAUGE HEAD
SOLENCID PORT
VALVE
a y
% GAS
PILOT GAS O AlR * SAFETY PILOT
PRESSURE LOUVER HOUS [NG
REGULATOR LINKAGE
venT To controL Line | SARELY richiaid
----- WHEN REQUIR
PILOT oUTS1DE T\ avRecucaron. | (HoToRIZEo) .
Sn&rco‘"(l( b ATHOS PHERE rest
\ OPENING
GAS A
SUPPLY
MANUAL SAFETY LEAK s
6AS 2TEST OPENING
GAS SHUTOFF PRESSURE SHUTOFF GAS TEST ?F NOT IN
VALVE REGULATOR . VALVE VALve VALVE 80DY
COPTIONAL)
"H" Gas System Schematic (see Table II, Catalog Sheet 6-15~1,1)
PRESSURE
CAUGE BURNER
PILOT R T HEAD
SOLENCID ko
VALVE
=1 GAS
PILOT GAS SAFETY PILOT
PRESSURE HOUS ING
REGULATOR 10 AIR FIRmO:AYE
FF OUVER
CONTROL LINE SAFETY Snuto ¥ 3
GAS VALVE LINKAGE
VENT TO0g-—-— )\ WHEN REQUIRED -
PiLOT (MOTORIZED)
OUTS10E BY REGULATOR 4
sauroer{ b ATMOSPHERE TesT
cocK - \ OPENING
®
GAS [V
SUPPLY S .
#TEST OPENING
MANUAL GAS SAFETY LEAK BUTTERFLY 1F NOT IN
GAS SHUTOFF PRESSURE SHUTOFF GAS TEST GAS VALVE VALVE 80DY
VALVE REGULATOR VALVE (OPTIONAL) VALVE

“E" Gas System Schematic (see Table II, Catalog Sheet 6-15-1.1)



UL/IRI Systems

Input Range 400mbh - 2500mbh.
The foilowing systems which meet or exceed IRI within this range are required. ‘

System Designation Combustion System Function
On-Off, Fixed Air and Fuel
On-Off or High-Low, Low Fire Start

B e e — —

- U —

E2 ___ —e — ——— ___ Modulating, Proven Low Fire Start
NORMALLY OPEN VENT VALVE
SIZED IN ACCORDANCE WITH IRY HIGH GAS
PILOT PRESSURE
SOLENOID Ve G OUTSIDE ATMOSPHERE Foeiton cAuce
VALVE ‘ VENT TO PORT
1 OUTSIOE @~—
=3 ATHOSPHERE BURNER
PILOT GAS i HEAD
:E':m“&?. CONTROL LINE ;S’,‘;,;g i
WHEN REQUIRED ATMOSPHERE !
BY REGULATOR ! F
VENT TOug-—-— 1 4 q GAS
PiLoTY OUTS1DE Low cas | SAFETY PILOT
S?J:"Q} ATHOS PHERE PRESSURE | TEST o HOUS ING
{3 Switcn “ . — PENING
GAS - A
L J
suPPLY .~ F v
MANUAL SAFETY SHUTOFF SAFETY SnuToFF LEAK ‘
GAS SHUTOFF - e wALvE GAS vALve | TEST #TEST OPENING
VALVE VAL 1 T IN
R (MOTOR1 ZED) (MOTOR1Z€D)
EGuLaror VALVE 80DY
"B Gas System Schematic (see Table VII, Catalog Sheet 6-15-1.1)
HIGH GAS PRESSURE
) PRESSURE AUCE
. NORMALLY OPEN VENT VALVE SWITCH PORT .
! SIZED IN ACCORDANCE WITH IR VENT TO :
RECOMMENDED GOOD PRACTICE. OUTSIDE o= =
VENT TO OUTSIDE ATMOSPHERE ATMOSPHERE BURNER
PILOT ~ ; HEAD
SOLENCTD N
VALVE \\
N
Suss 4 GAS
PILOT GAS - VENT TO N 10 AR SAFETY PILOY
PRESSURE QUTSIDE N LOUVER HOUS ING
REGULATOR ""‘05""5:5 N LINKAGE .
[} SAFETY SHUTOFF
VENT 10ag-mn =\ cmtn AEQUIRED | GAS VALVE
P1LLOT b N REQUIRED | (MOTOR 1 2E0)
OUTSIDE BY REGULATOR |
swrorr(q } ATHOS PHERE TEST
cock — — p— — ?PENING
GAS . o i
SUPPLY o | o
MANUAL GAS PRESSURE SAFETY SHUTOFF '-5"" XTEST OPEMING
GAS SHUTOFF PRESSURE SwiITCH GAS VALVE TES IF NOT IN
VALVE REGULATOR (MOTOR1ZED) VALVE VALVE B80DY
"H' Gas System Schematic (see Table VII, Catalog Sheet 6-15-1.1)
HIGH GAS PRESSURE
PRESSURE GAUGE
NORMALLY OPEN VENT VALVE VENT 10 SWITCH PORT
SIZED IN ACCORDANCE WITH IR} ST iDE
RECOMMENDED GOOD PRACTICE. ":0 PDERE*—
VENT TO OUTSIDE ATMOSPHERE SPw BURNER
£ILOT A Y HEAD
SOLENOSD <
VALVE \\
N
N Jl GAS
PILOT GAS VENT 1O N SAFETY PILOT
FRESSURE CONTROL LINE OUTSIDE 1 FIRING RATE HOUSING
REGULATOR WHEN REQUIRED ATMOSPHERE ! T0 AIR T avor
8Y REGULATOR 0 LOUVER
VENT T0.@-~ -1 4 LINKAGE
PILOTY OUTSIDE :
5’2‘;‘2’:'@{ b, ATMOS PHERE vest
—— OPENING - -
GAS R {°~ v a '
supeLY LOW GAS et €AK TTERF %
HANUAL GAS PRESSURE SAFETY SHUTOFF SAFETY SHUTOFF BUTTERFLY ZTEST OPENING
GAS SHUTOFF PRESSURE SWiTCH GAS VALVE GAs vALve  TEST  GAS VALVE IF NOT IN
VALVE REGULATOR (MOTOR1ZED) (MoTORIZED) YALVE VALVE 80DY

"E" Gas System Schematic (see Table VII, Catalog Sheet 6-15-1.1)
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UL/IRI

‘ Input Range 250Imbh - SOOOmbh

Systems

The following systems which meet or exceed IRI within this range are required.

System Designation

Combustion System Function

E2 Modulating, Proven Low Fire Start
HIGH GAS
PRESSURE '“:,f:&“e
TeH
VENT TO swire PORY
NORMALLY OPEN VENT VALVE OUTSIDE wgeom ~
SIZED IN ACCORDANCE WITH IRl  ,ru0cpHERE
PiLor RECOMMENDED GOOD PRACTICE. SURNER
t VENT TO OUTSIDE ATMOSPHERE HEAD
SOLENOID
VALVE A Y
\\
S q GAS
|
PILOT GAS VENY TO \ T0 AIR SAFETY PILOT
PRESSURE OUTSIDE LOUVER HOUS ING
REGULATOR ATMOSPHERE \ uuucs
vENT T CONTROL LINE 1 A oaive |
s | e charontices
SHUTOFF ATMOSPHERE ! TEST
cock ﬂ - — — — 1 X orenine
R ’s &
GAS ]
SUPPLY e T— = / = 177
MANUAL LEAK
T GAS PRESSURE SAFETV SHUTOFF TEST
GASV:ESEOFF PRESSURE SWITCH GAS VALVE VALVE
REGULATOR (MOTOR{ZED) ZYEST OPENING
IF NOT IN
VALVE B80ODY
""H'' Gas System Schematic (see Table VII, Catalog Sheet 6-15-1.1)
HIGH GAS
NORMALLY OPEN VENT VALVE ,Rgssu“ ""?5“"5
SIZED IN ACCORDANCE WITH IRI SW1TCH "P UGE
RECOMMENDED GOOD PRACTICE. VENT 10 ORY
VENT ‘TO OUTSIDE ATMOSPHERE OUTSIDE  agm=—
~ ATMOSPHERE BURNER
PILOT N HEAD
SOLENOID
VALVE ~
\
N "
N\ 1 GAS
PILOT GAS VENT TO “ SAFETY PILOT
PRESSURE CONTROL L INE OUTSIDE 1 mec RATE HOUS I NG
REGULATOR WHEN REQUIRED ATMOSPHERE ! TO AIR HOTOR
8Y REGULATOR : H LOUVER <
‘ LINKAGE
VENT TOg- — 4 \ >
PiLoT OUTS10€ J
5"‘3‘:" ATMOS PHERE TEST
cock ll B OPENING
GAS o
SUPPLY R / F | / ! —td
MANUAL GAS PRESSURE SAFE‘I’V SHUTOFF SAFEYY SHUTOFF LEAK  BUTTERFLY
GAS SHUTOFF TEST  GAS VALVE
PRESSURE SWITCH GAS VALVE GAS VALVE VALVE 2TEST OPENING
VALVE REGULATOR (MOYORIZED) (MOTOR1ZED)
IF NOY IN
VALVE 80DY I

al
@

"E' Gas System Schematic (see Table VII, Catalog Sheet 6-15-1.1)
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UL/FM Systems

High-low or modulating "E" gas systems which meet or exceed FM within this

range are required.

System Designation

Input Range 5001mbh - 12500mbh

Combustion System Function

Modulating, Proven

Low Fire Start

HIGH GAS PRESSURE
PRESSURE GAUGE
VENT TO SWITCH PORT
OUTSIDE  wg—~—
ATHOSPHERE BURNER
PILOT HEAD
SOLENOID
VALVE
\v 2 GAS
VENT TO SAFETY SHUTOFF GAS SAFETY PILOT
; CONTROL LINE OUTS 1DE VALVE W1TH PROOF OF FIRING RATE HOUS [NG
| REGULATOR WHEN REQUIRED ATMOSPHERE CLOSURE SWITCH TO AIR 7T vor
8Y REGULATOR " LOUVER
VENT TO@- - 4 ? L P
pILeT o OUTS1DE 4 d
S'z‘gé’:" & ATHOSPHERE TEST
| . ﬂ < OPENING
GAS -1 1'5) E{ a
SUPPLY d . M
. O
MANUAL GAS :l:’ews::asc SAFETY LEAX  BUTTERFLY
GAS SHUTOFF PRESSURE SWITCH SHUTOFF GAS JEST  CAS VALVE HTEST OPENING
VALVE REGULATOR . VALVE VALVE IF NOT IN
: VALVE BODY
"E" Gas System Schematic (see Table V, Catalog Sheet 6-15-1.1)
Modulating ""E'" gas systems which meet or exceed IRI within this range are
required.
System Designation Combustion System Function
E2 __ __ Modulating, Proven Low Fire Start
»
HIGH GAS PRESSURE
PRESSURE GAUGE
NORMALLY OPEN VENT VALVE SwiTCH PORY
SIZED IN ACCORDANCE WITH IRI VENT 1O
RECOMMENDED GOOD PRACTICE. OUTSIDE wg——
VENT TO OUTSIDE ATMOSPHERE ATMOSPHERE
BURNER
PlLOT “ HEAD
SOLENOID N
VALVE IN
~
N . GAS .
PILOT GAS vEnT To . A SaFeTY plsor
PRESSURE CONTROL LINE OUTSIDE : ate FIRING RATE O
REGULATOR WHEN REQUIRED ATHOSPUERE ! T0 MOTOR
BY REGULATOR ? LOUVER
VENT TOg ' LIngAcE
s |
PILOT OUTS10E :
SHUTOFF ATMOSPHERE TEST
cocx B ﬂ - — QPENING
GAS [ .
1 ¥ B hod
SuppLY LOW GAS & LEAK  BUTTERFLY '
MANUAL GAS PRESSURE SAFETY SHUTOFF SAFETY swyToer  LEAX  BUTTERTLE HTEST OPENI
‘;Asvi't‘sz"" PRESSURE SWITCH GAS VALVE 5‘1:33:50:”" VALVE If NOT IN
A (MOTOR1ZED)
REGULATOR CLoSoRe st TCh VALVE BODY

“E!" Gas System Schematic (see Table

VIN, Catalog Sheet 6-15-1.1)

214



UL/FM Systems

Q Input Range 1250Imbh and above

Modulating "E'" gas systems which meet or exceed FM within this range are

required.

System Designation

Combustion System Function

E2 Modulating, Proven Low Fire Start
nign GAS PRESSURE
PRESSURE
VENT TO SWiTen cluse
OUTSIDE wg——
ATMOSPHERE BURNER
PilLOT HEAD
SOLENOID - (374" MIN.)
VALVE VENT VALVE
{NORMALLY OPEN)
-f) GAS
'p'nt&ts r.:s VENT TO s“:o't:s:;olcm‘
URE CONTROL LINE OUTSIDE B = = = an = = v FIRING RATE
RCGULATOR WHEN REQUIRED v T0 AlR
oY RecuLATon ATHOSPHERE H LOUVER _(MOTOR
[} LINKAGE
VENT TOg- - 4 -
PILOTY OUTSIDE ' ]
SHUTOFF ATMOSPHERE ﬂ TEST
cock ﬂ i . ﬂ OPENING
GAS )’ 4 ,.Q i
SUPPLY —t® i e
LOW GAS ey
. MANUAL SAFETY SAFETY SHUTOFF LEAK BUTTERFLY
GAs sHutorf PRESSIRE P TuRE  SHUTOFF GAS CAS VALVE wiTn TEST  GAS VALVE XTEST OPENING
VALVE REGULATOR VALVE PROOF OF VALVE IF NOT IN
’ - CLOSURE SWITCH VALVE BODY
“E'" Gas System Schematic (see Table VI, Catalog Sheet 6-15-1.1)
‘ UL/IRI Systems
Modulating "E'" gas systems which meet or exceed IRI within this range are
required.
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o cts b T AAIIIGE St on e sonsns ressse
(BY OTHERS)

VENT TO OUTSIDE ATMOSPHERE
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PILOT VALVE  SHUTOFF + ’ + + RECOMMENDED GOOD PRACTICE. GAS
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"E'" Gas System Schematic (see Table VIII, Catalog Sheet 6-15-1.1)
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KUNKLE
CAST IRON Accessories

DRIP PAN ELBOWS
The illustration below shows Kunkle discharge elbow and drip pan unit attached to
Figure 252 safety valve with female NPT outlet. For safety valves with flanged out-
lets—2" to 6“—use companion flange, short nipple and drip pan elbow, Figure 299,
all same size as valve outlet.

8" Elbow has integral 1254 ANSI| Flange.

© . RECOMMENDED. INSTALLATION

IMPORTANT—Length of discharge piping must be kept to a minimum. For design
considerations see arficles, “Steam Flow Through Safety Valve Vent Pipes by H. E.
Brandmaier and M. E. Knebel (Dec. 1975) and “Analysis of Power Plant Safety and
Relief Valve Vent Stacks” by G. S. Lico (Nov. 1974) available through ASME
Publications.

Type “A” installation—for power boilers and unfired pressure vessel service.

Type “B” installation—for hot water boiler and generator service (160 PSIG/250°

F. max.).

Type “C” installation—for low pressure steam boiler service (15 PSIG max.).
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1 N \Z e
T NOMINAL. ¥ S
Pl ZE TYPE “A"
| INSTALLATION
LI L_t_;
i I3 PIPE
i ,sma@: _—8
/_1 1
STO. PIPE
DRAIN & FITTINGS
TO WASTE DRAIN
MAKE AS SHORT WASTE
AS POSS\BLE
DIMENSIONS
Size* | A 8 c D £ F G H I m'.
2" 3 Y% 2% 1% 3%, 1Y, Y% 2Y Y 6
2%~ 3% 7% 2% 2%, 4%, ¥ 1% 2, % 10%4
3 4 8 W 2% 4% 2% 1% Y% % 14
4" 6 9% 3% 2% % 2% 1% 3% % 26
6" 8 12% L34 K % 4% 2% 5% % 62
8~ 10 16Y 6% 3% 9%, 5% 7 ‘ 0% 1 102

* Sofety Valve Outlet and Fig. 299 Size.
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For peak storage, set float low.
Will not vapor bind at 210°F.

For high temperature, set float high.
Will not vapor bind at 212°F.

8 Galien
. Simplex

15 Ballon
Duplex
with Alternator

UNDERGROUND
" STATION -
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SAVES FUEL ... SAVES ENERGY ...

Engineered to efficiently recover invisible heat
from boiler flue gases! Designed by the people
who lead the way in Hot Water Heat Recovery

flue exhaust at 326°F
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STEAM TRAP SELECTION GUIDE

The chart below lists various steam trapping applications and enables the correct choice of trap to be made.
The Fig. No. refers to the installation sketches given on pages 10 to 20.

A = First Choice B = Alternate Choice

spraxSaco I R SpraxSaco  SpiraxSacp  SPAEL3arC0 spiraxSaco P Saco  Spirax Sarco
Apphication FT Range (Float/Thesmo- FI/SLR TO Range (Balanced SM Thermoton 18 Range fig.
(Float/ static with {Foat/Steam {Thermo- Pressure (Bimetaliic) (Liquid (Inverted Nos.
Thermostatic)  Steam I.o;:k Lock Release dynamic) Thermastatic) Expansion) Bucket)
Bodling Pans —~ Fixed A 8 B! 8
Bofing Pans — Tiking A ]
Bofng Pans — Pedesial ] B B

Hol Plales 8 ] B

{22

{ine Healers A B
Outfiow Heaters A B [

2
I
%

A B

B %
) B 5 T

3
g
i

|
i
;

(series connections) A B

B! 8! B

:
;

B [y
Y

f
o) 3| 2wl

Hot Tables B A

Bulk Storage Tanks At
Vulcanizers
SPACE HEATING EQUIPMENT
Shefl & Tube Heat Exchangers
Heating Coils
Radiant Paneks & Strips
Radiators & Convection
Cabinet Heaters
COverhead Pipe Coils
STEAM MAINS
Horizontal Runs
Separalors
Terminal Ends
Shut Down Drain
{Frost Protection)
;‘AM(SANDVATS

ocess Vats
{Rising Discharge Pipe) 8 A B 8 36
Process Vals
(Discharge Pipe at Base) A B 8 B 37

Smafl Coll Healed Tanks
{quick boifing) A 8 8
Small Codl Heated Tanks

{slow boiling) A 38
1. With air vent in parallel 2, At end of cooling leg Minimum length 3 ft (Im) 3. Use special tracing traps which offer fixed temperature discharge option.
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