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Advanced Metered Combustion Control

for Single Burner Industrial Boilers
(Single and Dual Fuels)
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FIGURE 1 Typical Single Burner Dual Fuel Industrial Boiler

Introduction

Metered combust on contro s the most
w despread type of modu at ng contro for
tndustr al bo ers Convent ona metered combus-
t on contro!l systems measure the flows of fue
and combust on air to the bo er, modu ate fue
f ow to sat sfy the demand for bo er steam pro-
duction and modu ate the combust on air flow to
ma nta n the fue /ar rat o at a predetermined
va ue This preprogrammed fue /air rat o often
ut zes excess ve combust on air and resuts n
excess ve fue costs

Ba ey Contro s prov des advanced metered

combust on contro s wh ch can reduce the cost of

steam production by as much as $0 10/K b steam
produced These advanced contro s reduce steam
product on costs by al ow g the bo ler to operate
satey and re aby at reduced eve s of excess air
even though operating cond t ons change Ba ey s
un que inter modu e digita commun cat on

capab tes a ow the advanced contro s to be

eas ly ntegrated nto a comp ete Ba ey bo er
control system w thout add t ona hardw r ng of

Bailey Controls

Babcock & Wilcox, 1 McDermorr  cmpany
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Summary of Features and Benefits

The Ba ey advanced metered combust on con
tro s prov de the fo ow ng spec f ¢ benef ts for
operat on of ndustra bo ers

* Reduced excess ar consumpt on throughout
the operat ng range of the bo er The excess ar
s reduced by adjust ng the fue/ar rat o to
ma nta n a preset f uegas oxygen concentrat on
Th s canresut n fue savngs of 07 cents/k b
of steam prod.ct on for each percentage red_c
tton nexcess ar

Automat ¢ adjustment of the setpo nt for f ue
gas excess oxygen concentrat on based on
bo er oad, bo er start up and user set con
stra nts

Combust on contro for bo ers w th e ther a
s ng e fue or two fue s wh ch can be f red
s mu taneous y dur ng fue transfer

Automat ¢ adjustment to a ternate fue frng

Automat ¢ revers on to convent ona metered
combust on contro when the o1 ne f uegas
oxygen sensor s not ava abe

interna va ve/damper character zat on for nsta
at ons w thout character zab e va ve pos

t oners or where d g ta characler zat on s more
conven ent

Automat ¢ nter ocks to max mize faut to er
ance for oss of measurement s gna s and to
nsure proper contro er modes

Feedforward techniques to prov de rap d
response for bo er load changes

Preprogrammed nterface w th a standard auto
mat ¢ burner management system for the bo er

Automat ¢ ca cu at on of the cost sav ngs
ach eved by the advanced contio s

Application Description

A representat ve ndustria bo er s shown n
FIGURE 1 Th s bo er has two separate fue sup
p es, each w th a f ow measur ng devce Combus
ton ar is prov ded by a forced draft fan and s
a so measured An automat ¢ burher management
sysiem (not shown) prov des bo er purge burner

start up and f ame safety funct ons There are
many var at ons to th s des gn, but most ndustra
bo ers have these bas ¢ features

Combustion Chemistry

Heat s added to the bo er by the combust on
of e ther fue n order for the combust on to take
p ace () the combust b es must be gas f ed, (2) the
m xture of oxygen and combust b es must be
w th n the flammable range (ne ther too r ch nor
too ean), and (3) the fue ar m xture must be
above the gnt on temrperature The chem stry for
combust on of the carbon compounds n the fue
s as fo ows

C+ 0, —)CO, + 14093 Btu/bC

f there s nsuffcent ar the carbon n the
fue s ncomp etey burned

2C + O0,~--=)2 CO +3.950 Btu/ bG

ncomp ete combust on of carbon s genera y
avo ded s nce on y one th rd of the energy s pro
duced dur ng the format on of carbon monox de
(CO)

Other combust b e const tuents n the fue
are hydrogen and su fur compounds They react
as fo ows

24, + 0, -932nmn,0 + 6°.°00 Btu bn

S + 0, -—-)S0, + 3983 Btu/ bs

The amount of oxygen, and the correspond ng
amount of ar requ red to comp ete y burn a fue
(sto ch ometr ¢ combust on) can be determ ned
from the utmate anayss of the fue The
theoret ca pounds of ar requ red per pound of
fue can be determ ned as fo ows

Treo*etca A
(b Dry Ar/b Fue)

1153C +~ 03434 (M 0O'B)
+ 004298

Here C, H, O, and S represent the we ght percent
of carbon hydrogen, oxygen and su fur from the
u t mate ana ys s of the fue (as f red)



adequate h gh temperature res dence t me for
comp etion of the combust on react ons
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FIGURE 2 Typical Heat Loss vs Total Air Combustion
Excess Air The amount of excess air prov ded for burner
operat on has a direct mpact on the cost of
The combust on air requ red to operate the steam product on Reduc ng excess ar reduces
bo er i1s greater than the calcu ated t-eoret cal tre heat ost w tt the stack gases by reduc ng the
ar This excess ar is required because some of quantity of the bo er ex t f uegas Reduc ng
the combust on a r supp ied to the bo er will not excess ar a so reduces the power consumed by
react with the fue before the fue ar mixture the forced draft fan The I m t ng factors for
reaches the f ammab hty tmits and/or drops be ow excess ar reduct on are ncomp ete combust on,
the gnit on temperature Too much excess air stack opac ty and/or furnace damage from h gh
results 1n excessive fuel consumption and NOx flame temperatures
concentration n the bo er stack gas
The effects of excess ar on bo er eff ¢ ency
The amount of excess air requ red for good are shown in FIGURE 2 The round ng at the knee
combust on n the bo er furnace s dependent of the curve s re ated to the ab ty of the burner
upon the des gn of both burner and furnace To and furnace to approach stoich ometric combus
minim ze the reqJ red excess arr, the fue myst be tor Thsrourdrg w* be ~creased by a d "ty
thoroughly atomized and mixed with the combus burner tip, low atomizing pressure, mis-aligned
tion ar Further the combust on ar must mpart burner sp nn ng vanes and decreased burner f r ng
the necessary turbu ence and momentum to the rate It s s gn f cant to note the steep slope of
~ f ame and the furnace must be s zed to a ow the heat oss curve for ncomp ete combust on

2% too Iitt e air has the equiva ent effect of 20%
too much ar on bo e- eff ¢c ency




A proper y operated commerc a burner,
mounted n an adequate y s zed furnace, s
capab e of operat ng w th as tt e as 5% excess
ar at ts rated oad However operaton at ths
ow excess ar eaves tte margn for errors f the
combust on m xture becomes too rch s gn f cant
y ess heat (and steam) may be generated for the
same fue consumpt on, furnace damage may
resu t from h gh f ame temperatures, and h gh
opac ty stack gases may be produced If the com
bust on m xture becomes too ean the excess ar
w absorb much v the heat that cou d tave p-o
duced steam and the f uegas may conta n unac
ceptaby h gh NOx em ss ons

Further as the burner s reduced from ts rated
oad, the requ rement for excess ar ncreases to
ma nta n adequate turbu ence n the burner Th s
requ rement ncreases more rap d y when the
burner s operated be ow 50% of ts rated
capac ty

Conventional Metered Combustion
Control

n a convent ona metered combust on con
tro system, the fue f ow s modu ated to mantan
steam header pressure and the combuston ar
f ow s modu ated to ma ntan a preset fue/ar
rato The fue/arrato s estab shed perodca y
by mon tor ng the concentrat on of oxygen n the
f uegas over the expected bo er operat ng range
and se ect ng the va ue wh ch keeps the excess
ar above the m n mum recommended by the
bo er manufacturer

A metered combust on contro system s nor
ma y set up to provde 2030% excess ar Ths
pract ce prov des a safety marg n to accom
modate changes n burner operat ng condit ons
As amb ent cond t ons and fue character stcs
change the conventona contro £ requ re retun ng
to ma nta n effect ve bo er performance Ths s
mpract ca and vrtua y mposs h e on a day to
day bas s The re at ve magn tude of excess ar
changes wh ch can be expected from changes n
var ous burner operat ng condt01s s shown n
TABLE 1

Advanced Metered Combustion
Control

Ba ey Contro s prov de advanced metered
combust on contro s for s ng e burner ndustr a
bo ers wh ch reduce tre excess ar used by the
bo er and prov de rap d response to oad changes
The advanced contro s are summar zed schemat
ca y n FIGURE 3 Oxygen trm s comb ned w th
steam pressure contro and severa spec a
‘eatures whk c-~ ut ze adva~ced capab tes of
Ba ey m croprocessor based contro ers to max
m ze funct ona ty and operatona smp cty

The spec a features of the advanced contro s
are d scussed bref y be ow The fexb ty of the
Ba ey equ pment a ows these features to be
eas y ta ored for spec f ¢ nsta atons and a ows
add t ona features to be eas y added to sat sfy
spec f ¢ requ rements

Oxygen Trim

Z rcon um Ox de oxygen ana yzers have proven
both re ab e and cost effect ve for cont nuous
on ne measurement of oxygen concentrat on n
bo er f uegas The output s gna from ths
ana yzer s a measure of the excess ar prov ded
to the burner

The excess oxygen s gna s used by the
advanced contro s to cont nuous y adjust (tr m)
the fue /ar rat o ma nta ned for the bo er Ths
oxygen tr m strategy ma nta ns safe operat ng
cond t ons w th n the furnace wh e mnmzng
both fue consumpt on and stack em ss ons at
every bo er operat ng po nt

Successfu app cal on of th s strategy
depends on prov d ng a representat ve f ue gas
samp e to the ana yzer Spec a precaut ons must
be taken w th bo ers wh ch operate w th negat ve
furnace pressure and have sgnfcantar
n eakage

Oxygen Setpoint Program
To ma nta n combust on eff ¢ ency throughout

the bo er operat ng range the advanced contro s
nc ude funct on generators wh ch prov de a set
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FIGURE 4

po nt program for f uegas oxygen concentrat on
as a funct on of bo er oad demand A typ ca
oxygen setpo nt program for o frng s shown n
FIGURE 4 Th s program can be estab shed to

m n m ze excess combust on ar over the ent re

bo er operat ng range by ma nta n ng the f uegas
oxygen concentrat on 1% above the po nt where
the f ue gas carbon monox de concentrat on r ses
above 300 ppm

The oxygen tr m s constra ned when the com
bust on a r damper reaches ts m n mum poston
or the bo er oad fa s be ow a user set m n mum
Th s feature perm ts automat ¢ operat on of the
oxygen contro er dur ng bo er startup and ow
oad operat on

Dual Fuel Capability
The advanced metered combust on contro s

accommodate dua fue s f red e ther separate y or
s mu taneous y dur ng a transfer between fue s

Thvprcal Oxvgen Setpoint Program for Od Firing

For separate frng a of the spec a combust on
contro features are dup cated for both fue s to
automat ca y provde dentca contro system per
formance even though the fue character st cs
may be s gn f cant y d fferent f the second fue s
not ut zed the advanced contro s automatca y
d sab e the assoc ated control ogc

Simultaneous Firing

The advanced metered combust on contro s
perm t s mu taneous f r ng of two fues Ths
feature s prov ded prmar y to fac tate transfer
from one fue to another wh e the bo er s
operat ng

When the bo er s operat ng on one fue (con
tro stat on set to AUTOMAT C mode) and the
Burner Management System perm ts frng w th
the a ternate fue the aternate fue fow can be
manua y ncreased by the operator from the
assoc ated contro stat on The advanced contro s
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automatica y reduce the f ow of the

inta fue untl the contro valve reaches ts low
f re posit on The combustion a r requirements for
the a ternate fue are automat ca y prov ded by
the advanced controls, the highest excess oxygen
setpoint estab shed for the two fuels s se ected
for contro

Once the ntia fue has been reduced to ts
m n mum, the assoc ated control station can be
set to MANUAL mode by the operator, and the
a ternate fue contro stat on can be switched to
AUTOMATIC mode After the nit al fue system s
deact vated by the operator, the t-ansfer s
comp ete

Internal Valve/Damper Characterization

The advanced controls nc ude funct on
generators to neanze contro va ve poston to
bot er demand (fue va ves) or f uegas oxygen con
centrat on (a r damper) Th s feature prov des
mproved contro er performance over the ent re
operat ng range of the bo ler by stab z ng the
contro er tun ng requ rements

Most bo ter fue contro va ve(s) and combus-
ton ar damper(s) exh b t a non inear va ve
character st ¢ (% open vs % fow re atonsh p) A
character z ng pos tioner can be prov ded to com
pensate for th s non near va ve chraractenst ¢ and
produce a near re at onsh p between the con-
tro er output and the resutng f cw This perm ts
the contro er to be tuned for effect ve perform
ance and rema n tuned over the norma bo er
operating range ( f process cond tions do not
change s gn f cant y) When a character z ng pos
t oner s not prov ded, the contro er must be
oose ¥y tuned to prov de stab e cantro ler perform
ance over the norma operat ng range of the
bo er Th s pract ce perm ts wide var at ons n
steam pressure

The Ba ey advanced metered combust on con
tro s prov de funct on generators wh ch a ow the
va ve to be convenient y characte- zed so that
when the contro stgnal ncreases by 5%, the f ow
ncreases by 5% rather than 2% or 10% depen
d ng on the va ve pos tion Th s feature perm is
one set of contro er tun ng constants to be
app cabe for a boier oads, a low ng the
assoc ated contro er to be t ghtly tuned so that
stab e steam header pressure s ma nta ned

Va ve charactenizat on may be provided exter
na to the contro ers by mechan ca y charac
ter zab e pos tioners nsta ed on the va ve or
damper However t can be a very d fficu t and
t me consum ng procedure to accurate y
character ze the va ve pos t oner Th s procedure
must be repeated periodica y to ma nta n the
accuracy of the character zat on The internal
va ve character zat on feature of the advanced
metered combust on contro s provides a method
for convenient and accurate character zation of
the bo er valves and dampers

Flow Signal Conditioning

f a fue s not se ected for fir ng, the flow
measurement s forced to zero Th s prevents
recirculation flow and transm tter cal brat on
errors from affect ng combust on contro

Automat ¢ temperature compensat on s pro
vided for gaseous fue s and combustion ar Ths
s gna cond t on ng e m nates the effect of
changes in these process var ab es on excess ar
before an actua change n fluegas oxygen con-
centrat on must be corrected by the oxygen trm
contro er

Boiler Demand Feedforward

The advanced coniro s mmed ate y feed for
ward changes in bo er demand to the primary fue
contro va ve and the combust on a r damper The
f ow and oxygen tr m contro s then adjust the
fna postonstomnmze excess ar consump-
ton at the new oad Th s feature m n m zes the
mpact of s gn f cant changes n steam con
sumpt on on steam pressure

Fuel-Air Crosslimiting

To prevent an excess ve y fue r ch conditon n
the burner dur ng bot er oad changes or abnorma
operat ng conditons (eg m ted combustion ar
or fue vave fa ure to c ose), the advanced con
tros mt the change in fue fow unt adequate
combuston ar s ava able Ths s parhia y
accompl shed by ow auctioneer ng between the
combust on ar f ow and bot er demand s gna s for
the fue contro ers to prevent the fue demand
from exceed ng the ava ab e combustion ar It s
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a so part a y accomp shed by high auct oneer ng
between the tota measured fue fow and the

bo er demand s gna s for the combuston ar
contro er to prevent the combust on ar from

fa be ow the f ow requ red for the actua fue

f ow(s)

Th s cross mtng s accomp shed n a manner
wh ch perm ts up to a preset m smatch (typca y
5%) between the combust on a r demand and the
arfow Ths techn que mproves bo er response
to oad changes over ¢ ass ca cross mtng
techn ques wh ch ut ze unt gan on the
cross mtngsgnas

Fauilt Tolerance

The advanced metered combust on contro s
nc ude severa inter ocks wh ch max m ze
automat ¢ operat on when a sensor fa ure s
detected Th s feature prov des the h ghest eve
of automat ¢ contro feas b e dur ng abnorma
operat ng ¢ rcumstances

f the s gna from the steam pressure transm t
ter becomes unavai ab e to the advanced controis,
or becomes out of range thscondtonw be
alarmed and the BO LER MASTER staton wi be
automat ca y sw tched to MANUAL mode hod ng
bo er demand at ts prev ous vaue When ths n-
ter ock s act ve the operator can readjust the
bo er demand but the BOILER MASTER station
cannot be returned to AUTOMATIC mode unti the
lost s gna s restored

If the s gna from the oxygen ana yzer
becomes unava ab e to the advanced controls,
becomes out of range, or does nol conta n the
norma process noise spectrum, th s cond t on w
be a armed and the OXYGEN TRIM stat on w1 be
automat ca ly switched to MANUAL mode w th
the oxygen tr m set to a preset va ue In the
MANUAL mode, the operator can readjust the
oxygen tr m, but the OXYGEN TRIM stat on cannot
be returned to AUTOMATIC mode unty a va d
sgna s restored Automat c temperature compen-
sat on tor gaseous fueis and combuston ar
ncreases the stab | ty of the excess ar unt the
oxygen ana yzer s gna s restored

f the signa from a fue fow transm tter
becomes unava lab e to the advanced contro s, or
becomes out of range, th s condton w be

a armed and the assoc ated FUEL contro stat on
w be automat ca y sw tched to MANUAL mode
w th the fue contro vave set to ts ght off pos
ton The operator cannot manua y repos t on the
fue contro va ve un ess the COMBUST ON A R
station s set to MANUAL mode The fue contro
stat on cannot be returned to AUTOMAT C mode
unt the ost s gna s restored

f the s gna from the ar f ow transm tter
becomes unavas ab e 1o the advanced contros or
becomes out of range, ths condton w! be
a armed and the entire combust on contro system
w be automat ca y sw tched to MANUAL mode
Both fue contro statons w be sw tched to
MANUAL mode w th tre fuel contro vaves set to
ther ght off poston The COMBUST ON A R sta
tonw be swtched tc MANUAL mode w th the
ar damper set to its prev ous pos ton The
BOILER MASTER staton w  be sw tched to
MANUAL mode, w th bo er oad demand set at
m n mum The operator can readjust the ar
damper and fue va ve >0s t ons, but cannot return
any station to AUTOMAT C mode unt the ar f ow
s gna s restored

Controller Mode Interlocks

The nd v duat cont’o statons wth n the
advanced Ba ey combust on contro s are
nter ocked to nsure that they are placed n
AUTOMAT C mode n the proper sequence The
nd vdua FUEL and OXYGEN TRIM contro sta
ton w | be automatical y sw tched to and he d in
MANUAL mode f the COMBUST ON AIR staton s
n MANUAL mode The BOILER MASTER stat on
w be switched to and he d n MANUAL mode f
both FUEL contro stat ons are n MANUAL mode
On y one FUEL contro stat on can be set to
AUTOMATIC mode at one t me Consequenty the
proper sequence for sett ng the nd v dua controi
stat ons to AUTOMAT C mode 1s COMBUST ON
A R, FUEL, BO LER MASTER, and OXYGEN TRIM

Burner Management Interface

The advanced combust on controls are con
figured to interface to a standard automat ¢
(recyc ng or nonrecycling) burner management
system (as def ned by NFPA Standard 85A) The
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~~ advanced contro s rece ve the fo ow ng com
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mands from the burner management system

® SET TO L GHT OFF POS TION
* SET TO PURGE POSIT ON

* FUEL A FR NG PERM TTED

* FUEL B F R NG PERM TTED

Upon rece pt of the SET TO L GHT OFF POS
T ON command from the burner management
system the FUEL contro stations and the COM
BuST ON A R sta un wil be autuinat va y set tu
the ghtoff poston The ndvdua FUEL contro
stat ons wt a so be automat ca ly set to MANUAL
mode f a nonrecyc ng burner management
system s used or f the steam pressure fa s
be ow a preset va ue for a recyc ng burner
management system

Upon rece pt of the SET TO PURGE POS T ON
command from the burner management system
the COMBUST ON AIR staton w be automat -
ca ly set to the predef ned purge poston When
‘urnace purge s comp ete the statio~ wil be
automat ca y returned to the ght off poston

Upon remova of the SET TO L GHT OFF POS
T ON command f the BOILER MASTER staton s
set to AUTOMAT C mode the advanced contro s
w automat ca y increase flow of the fue permt
ted (and in AUTOMATIC mode) at a preset rate As
steam pressure approaches setpo nt bo er frng
s modu ated to ma nta n the pressure setpo nt

The advanced contro s sent a TR P BURNER
co™m™ard to the burmer maragerent system
under any of the fo ow ng condit ons

® Contro er power s ost

* Burner management commands are no onger
ava ab e to the advanced contro s

* Burner management commands are ncon
s stent

Advanced Controls Performance Calculations

To he p doc.ment the fie cost sav ngs
resu t ng from use of the Ba ey advanced metered
combust on contro s, the fo ow ng performance
parameters are automat ca y ca cu ated and
ava ab e for ogg ng

* Fluegas Oxygen Concentration (%)

® Standard Dev at on of F uegas Oxygen Concen
tratr on from Setpo nt

* Percent Ut zat on of the Oxygen Trim Con-
tro er

* Tota zed Fue Cost Sav ngs

Fue cost sav ngs are ca cu ated from user
nput h stor ca averages for f uegas oxygen con
centrat on (%) and f uegas ex t temperature (°F)
and the current cost of fuel(s) ($/MBTU), f uegas
exit te~perature (°F) a~d ~orra oxyge~ co~ce~
trat on n the combuston ar

Economic Analysis

The pr mary econom ¢ benef t of oxygen trm
contro s reduced fue consumpt on for the same
steam product on A 15% reducton n excess ar
on a 100 kb / hr natura gas fred bo erw
resut n $69.600 / year sav ngs n fue costs Ths
s based on the fo ow ng cond t ons

Steam product on at 900 -F and 900 ps g
F ue gas temperature of 625°F

Natura gas cost of $300/ m on BTU
Bo er operat on 24 hours / day for 350
days / year

The ca cu at on of these sav ngs s shown n
FIGURE 5

Implementation

Bai ey s microprocessor based contro ers pro
v de cost effect ve and f ex b e contro of
ndustr al boilers The r se f-d agnost ¢ features
dnft free contro and ¢ rect reading contro
adjustments nsure ra> d system startup and
enhanced ong term ma nta nab ty

The advanced metered conmbust on contro s
d scussed n th s app cation gu de can be
mp emented n e ther two (2) standard
NETWORK 80 Contro er modu es {(NCOMOQ3 or
equ valent), or f ve (5} Loop Command contro ers
(CLCO1 or equ va ent) The advanced contro s can
be ntegrated into a comp ete bo er contro
system, commun cat rg d g ta y with other Ba ey
contro funct ons {e g automat c burner manage



BENEFIT: Reduced Fuel Cost from reduced excess air

16% decrease nexcess ar

146% ncreased eff c ency
Resu t ng bo er eff c ency
80% nta effcency
+ 146% ncreased eff c ency
815%
Fue cost sav ngs
{ (100% /80 [% nta effcency)
" 100,000 [LB steam] / HR

* 1200 [BTU heat output] / [LB steam]

Bo er eff ¢ ency change for 625°F f uegas temperature

* 0097 [% ncreased eff ¢ ency] / [% decreased excess a 1]

(100% / 815 [% resu t ng eff c ency]}}

* $3 00 fue cost
! 1,000,000 BTU
- 24 HR /| DAY

* 350 DAY / YEAR

$69 600 sav ngs / YEAR

FIGURE 5

ment, bo er feedwater contro furnace pressure
contro ) through the Ba ey nter modue d g ta
commun cat on system or commun cat ng with
contro funct ons prov ded by other manufacturer s
equ pment through hard wired sgras

used to prov de remote operator nterface for
either the Loop Command or NETWORK 90 con
tro ler mp ementat ons

The features and capabil ties of the ava abe

Econonuc Benefit Calculution

equ pment are d scussed n the var ous Ba ey Pro
duct Specif cat ons The modu e conf gurat ons
requ red to mp ement the advanced combust on
contro s may be purchased from Ba ey Contro s
For systems configured by Ba ey, the system
diskettes and documentat on will nc ude the con
f gurat on For systems not configured by Ba ley
a deta ed mp ementat on gude s ava able

The advanced metered combust on coniro can
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a so be mp emented wthn a NETWORK 90 Mu' t
Funct on Contro er (NMFCO1 or equiva ent) which
provdes a contro functons for the bo er nths
case, add t onal nput/output modules wi  be

requ red w th the exact number and type depend-
ing on the spec f ¢s of the nsta aton

Operator nterface 1s prov ded by the ntegra
contro station for the Loop Command or f ve (5)
opt ona panel mount ng Digita Contro Stat ons
(NDCS03) for the NETWORK 90 contro ers Any of
the Bai ey CRT based operat ons conso es can be
used to prov de remote operator »terface for

e ther the Loop Command or NETWORK 90 con
tro er mp ementat ons

The teatures and capab tes of the ava abe
equ pment are d scussed n the varous Ba ey Pro
duct Spec f cat ons Tie modu e conf gurat ons
requ red to mp ement the advanced combust on
contro s may be purchased from Ba ey Contro s
For systems conf gured by Ba ey the system
d skettes and documentaton w  nc ude the con
f gurat on For systems not conf gured by Ba ey
a deta ed mp ementaton gude s ava abe

TABLE 1 Sources of Excess A Vuranons for Conventional Metered Combustion Controls
VARIATION % EXCESS AIR CHANGE
Amb ent a r change from 40°F to 100°F at 30% RH 4 8%
Amb ent a r change from 30% to 90% RH at 100°F 18%
Natura gas source change f-om 1002 to 116 BTU / scfh 59%
Fue o source change from 17,600 to 18 500 BTU / b for 51%
the same spec f c grav iy
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The woridwide network of Ba ley Sa es/Service representatives is ready to address your total control and instrumentation
needs For help from the one nearest you call toll free 1800 554 9030 Telex 980621
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