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Praface

The otjoat of this T.esis 1s to determine ti.e
Otundard Practics in the Operation and Preoportions of
Gus Producor Ap;&ratus. The ruriosc was to find out actual
coniitions oxisting in tho modorn use and oonstruction
of yroduccrs, rclations cxisting botween €iffcorent varying
Getails of construction and to ¢stullish enpiricil forme
ulac shiowing thesz: relations for use in cdesign,

Lettars asking for inforr.ation wdre sent to forty
six different co-janies who advertised Gas Producers in
tiie various Trginecering lUusasines, Incloscd in euch lettor
wan a list of sixty one questions covering a: roxi: atcly
overy detail relative to the rroducers, eccncnizers, vap-
orizors, tar cxtrastors, scruli.ers, purifiers, gas hol-
dzuras and $heir oreration, Out ¢f the forty six lotters
sent, twenty four answers wore recsivod; of thece , four
returr.:d favorable answers givirg us the data asheu for,
fourteen anawercd tiat they wore net .anufusturing :roe
ducors any longer, three refused to disclosc tlhelir in-
formuticn and thrio manufactured produsers to oruar enly,
and had no stansara sises,

It is interesting to note thc difficulty «; arcntly

\ encountered in thez ranufacture of efficient fas prodvears,
testiricd to Ly the fact that 14 cf ti: o4 answors rocale
cd slated that tho'oon;uny hd discontinucd tie nanulacte
ure while the renainiﬁﬁiéggf}fhor had no definité inicrm-

ation to give er elsc were to0 ocormervative to ulsclosc it.
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From tha four fawvoravle answars reoturncd the fole

lowing dcducticns were obtudied,

nesults fronm letters sent to ranufacturers,

Com;anics writt:n 0 =- -——— - —4a(
Conplete repiics - 4
Discontinued the ranufacturs of proilergeeees= 14
No answer roiurncd oo
Refusad to disclose infeorration S
& nufacture prcducers to crder only -— 3
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3.
HISTORY .

In dealing with the subject of gas-producer: one
should be thoroughly acquainted with the meanin; of a pas—
rroducer and the funotions 1t is designed to perform, as
understoed in the world of industry. ® A gas-rroducer ® as
diefined by Walter O, Amsler, D. So. ® is a dovice fcor creat-
ing a combustible gas frorm a carbonaceous fuel Ly incomplete
coribustion,*

A produscr consists of a fire brick lined chaiber of a
size varying with the caracity desired. It is rrovicded with
means for feeding the fuel into the fire Led as required, for
romoving the ash or so0lid ;roduots of oombustion, for inducigg
a draft (usually a jet of stcam, although in some cascs they
use a natural dratt) and meurs for conveying the ras fron the
produser to the gas main. The three nain types are, nanmely:
Suction, Pressure und Down-draft.

Sustion Procucers .

A suction gas-producer is one in whioh the engine
develops its charge of gas in the producer by means of its
own suction stroke, The esscntial parts cf a suotion sus-
producor plant are tho gas jzonerator or furnace, the stean
gencrator or toiler ani the ~as cleuners or ecrutl:ers. The
fuel uned in this tyne i ocharcoal,coke or anthrucite coul,
no tarry fuels can e usca becausa cf the puwniny effoot the
tarry products ave cn the piston uid c¢rylinfers of the enginc

when the gas containin; these rroductas iz sucked into tle

NRetldelnen
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After a firs hus teen ctarted cn the crate Lhe fuel
frem which the gas is raie is gradually charred into the
vpoducer, Draft 1s furnished by ahand or jower driwven
blower, at the bottcm of the producer, until tihc ;as is of
such a quality that it can e turred into the enzine, The
quality is deoternined by a flw-o test by lightin- the sus at
a gniall test cooke After thé as 1s cnge started inte the
cngine the draft neecded for the further manufacture is fur-
nished b the suction ctrole cf tie engkme itself,

Alr slonse as a draft causes the teiu:craturo cf tlic fuel
bed to rise too high for catisfactory worke The ras ruust Le
cooled to up low a terperaturc os jossible anl pructicatle,
to incrcasa its density, in order that the hcat vuluo of the
charge taken into tho oylinder shall be as large as ypossille,

The reans taken for cooling tho gas is to generato stean at
atnospheric pressure by the hot gasces passing thru the boiler
on their way to the scruilers This stcam is picked u:: Ly the
alr blast and a nixture of air and steam is then drawn up
thru ths fuel bed, This moict air is decoriposed while j.ass-
ing thru the hot fuel Led thus adding  oertain anmount of H
to tho gas. The gas thus rroduccu has agprroxinmately a hcat -
inz valuc of 150 to 140 B. T. U, 1or ocuble foot,

Ti:e zuo after leaving the Loller ;awzes to the Las: of

Le scrubbere The sorubli.er is usually a cast iren cr sheet
stcel tower in wiiich the dixst, goot unu other i::urities ar
rcoved, GConoerally the cylindrical che#l is flllcd with cole
over which vater 413 srrayed. Th: water 1s entering tho
scrubier continualiy in the forn cf fine ppray :nd the cole

or other filler offern a creater coonnt of dar; surface for
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thic gas to corc in contact with., A:s the zas ; asses urward
thru this bed ¢f darp material it 43 uivided crd co-co in
oontact with ti.e fine wator spsay which washes out rost of
the 1ivurities., The -us enters the scrutier at u courara-
tively high tooerature (L00 to 1,000 gegrecs Fahrenheit)
and leaves it at uicut wtioecpiharle torjperaturc, géing to th:
ensine s a corrarativeiy dry, ¢lean, cool gave In oome
plants the g2a a0 ras ¢ thru . ury scrul. er consiuting of
a chateor fillled with excelsior, shavings or sicilar aterial
This further aids in drylirg the gus and reroving lirurities,
Focaueg2 of tlic high price of fuels that have to used
in the suotion tyus producer the j:lants though nunerou are
of small power, fow exiceecding <00 horse power ;er uait and

rost of them nct excecidng 100 HePe

PRIECSURE TRODICEIR PLALTE.

A rressurc rcducer develc:;s ite pus under a siight
rreasure due to ti2 introwwtion of an air und stcur blast
vhile tha ras is stored in a g 8 holacer until ro.julred for
use, Tiis tr)e of j#oducor plant consisis of a percrator,
ain injector,fed 'y a loller, a fan or corpressor by :.cans
of which a rixturc of g#é air and stean is blown irnto the
- botteir of the penercidng furnuce, gus jurifying a, parutus
and a gas holdor,

The generator ccngista cf a retort of rofractory ciay
vertically rmountod and eitiwor cylinariosl cor conicul in
forn. It 1s protscto. Ly an extoerior retal Jaskot with an
interrisdiate layoer of sand tc reduce thc loss of heat by

raiiation. Fucli 1s churzad tixu tihe tep and a wouldo closurce
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is . rovided tc vrovent loakuge, The generator reasts upcn -
crid at the buse of the retort u,on which grid the sshed fall,
The outlet of ti:ie injoctor pipe ¢;cns ikto the wch it into
viiich a pixture of stes: and alr jusses, Orcnings arc usally
vrranged in the ur;cr part thru vhich tlhie fire niay he poked
and cilnlores dislod; ad,
lluch more eare rust Lo exercised in washing and purify

=ing the gns in pressure ;landc than in the suction ty:e

i escausa the fuels renerally vaeu -ontuin rore tarry products
and othor inrurities, Cufficient pressure id needed to drive
the ras thru the apparatus. The gascs ccming out cf the
renerapor arc highly heatcd und this heat 3~ used to war: ths
injectod water oxr to eneratc steam fed into the furnace.The
rages Llien enter tho washing spparatus gonsisting of a coke
filled scrubtor and continually sprayed with fine wuter
apemys or tho inside., From there to tho tar extractor, quite
often a centrifugan. jur;, whish extracts the tur that has
l.een condensed in the water jagketicd rains and as the gas
vasges thru the oxtructor the t.r drips 0 a watur ssaled
1'it.. TFrom l.2re the gas pas:ce thru the purifier which is
usually an iron box zbout ..o feet sqparec and & fort deop.
This in fillea with oxide of iron end shaving by mneans of
wiiioh the suljphur is roovolde Fro:: here the fas pasces to

the vater sculed gas holders.
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7.
DOYH )DRAFPT PRODUC R FLAVTS.

Phe dowr=urult [ reuucers £ix the tar «s & ;er .nent
ras and thorefore corletcly ubtilizou the volatile hydro-
carbora 4n fiecln cuch @n bitusinovs coui, lignite i ;out,

Tie essentixl differcace Letweon thils wnd the ctiinr 4y . es
cf rroducecrs 13 th:t the tlant of alr and sto ot ia drawr in
at the top of the retort thru tihwe oharging doors uni downe

rayd thiru (he Tual hLed,s
CHELIZTRY OF "ROIUCLR=GAC

Producer-ges 4o w nixture ¢of & nusber of diffc ont
gasc®, The chief conzituent iz CO. A3 fures can Le noticed
rising fron a cold Tire wio:r freoh fucl is thzewn v ocon the
firs vhich readily unlite with ir and ocre of & bluelsh color
likevwise 1s 1t with & as jrocucer. The co.l stove 1 a gas
rroducer for a few minuies only, whille the procucer itself
raintxins thic coniition continuous Ly Lkecping an wbnormally
thick fuel hed o that nct a suflicient armowiit of air ; asse
thiru thc fuel to effect corjlcte co. hustion. The result of
this inoonplete corbuation is tiws zug of & Wlue cclor and
kncwn as CO.

The steam used in the bLlast jwooing turu the fire is
broken up into its two elciunts, H. and O, The 0 c:cibines
witih tiie C of the fucl to forir CO arnd the H pauses out as
a valuable -ddition io thc lLicating value of Lhe gas, The
0 of the air unites with tiic C of tho fuel to for: the bulk

of the 00 leaving the N o cnter the g3 as » hurrless

A4 VT nant
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A small rrororticn of the fucl will bic con.tmed to CO: wnd
cr:aller the crount {ho beller the gas, Sore 0 will asn
thru the fusl bed srithout uriting with any carion whieh tco

sliould e a =zmall rrojyecrtion,
DPVELOTYTNT OF PRODUCTRS,

The uce of pro. veer-sun [ lants for rever ‘vrrosen has
tecn aonfinnd to recnnt Jnton, A Tor sgatitered rlants were
urcd rrior to 1000 - the Undtcod Ttites but the o lication
of t'ds tyro of sowar dn ouny Jenercl conre has develo:od
rince thail cate, Dvring tice firsi fov yeoars of ito doavelorn
-~ent, antiiraclitn coal, ¢che il 6li. reo.d wer: usol alreast
exclusively on wieceunt of the deleterious effect cf thic tar
in the rere turzy fuclse

The Gis=;roduccer is dovele; e fron fhe regoneraliv.
furnmace : such s woere 2rrloved Ly Ciecens 4n the! ;reoees
of stesl muidre, NWores ¢f Dewsen wnid Dre Uond are roution
«¢i ogiong thoas wio teok .noocbive purt in Uhe wevelerront
cf Lhﬂ'early forms of producurse The latlcr evolved a jus
~rrodugcer cyctom ondto to the utilization of Jow graae
itw-dnous co:al vithithe roescovery of Lho Lye;rodncte in the
for: of NH5804 uretl extensively in woricultural pursuitse
Prcducera are new cocloned to utilise a cre.t many cificrent
+inds of fucle, The ri-dn fuz2le are, vizg chercod, li-nite,
snthraoire coul, Yiturlrovs coil, cole, 1eut, YoCW i Tule
dust vrhile exyerironts have teorn riuie wvihure vy feof-co 1l clabe
cnlm, coal washery refuse, h.y, t.nlari, strxzwv, coruccis,

corrstilkes and even ascr., i of leather Love Lezr u-ed wn iuels
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but they have not come into general uss,

The devecloprent of tho gas ; roducer by raking ime
proverenta in tho preduction of cheap gans uirectly from
the fuel has rade possible a rapli advoufbe in the use of
large gas engines and has oconscquently Leun a gecat aid
to the usc‘of ras for rower ,urpcses,

Pollowir are the questions submiticd to ths mane
ufacturers and from the anaswers to which the data hercin

uveco.. has been obhtuined,

QUZSTIONS.
Gna Uroducurs wna acoessorica,
PRCD ©17 0,
(1) Typce (Tuction or Pressuro)
(~) Pated ca:acity-- H.P.
(3) Zird of fuel uscde
(4) zthod of charsing.
(5) Dirensions of charging :ucldne,
(c) Type of crate.(Conical or flat: Ctationary or revolving)
(7) i c¢nsions of sratce
(¢) -an dia eter of fuel bLed,
() Depth of fusl lLed.
(10) A roximate widlh of air & accs in the grats,
(11) Arca eof air sjuccs in Cie Ft.
(12) Denth of ash Laode
(15) Outaide dia eter of thell of jrouucer,
(14) Height of dissharce pi;e above gratce
(16) Length of shell from buse to top of tic nagzazine,

(10) Diai:ctor of discharge pi, e
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¢17) Hoigit of fire Lrick 1ininge
(18) Thiciness of fire ktrich lining.
SZCONOMIZI N Ll WAPORIZ Ite
(19) Typos(if any usecd).
(20) oter hoating surfoce 4n njefte
{21) Bumbor of £as tubes(df gac is jasced thru tuics)e
(-2 D%mexnicna of gus tulen,
(735) Point cf cutrunce of yus (top or Lotion),

(~4) Air blast hoeating

)

gsurfucce= oqefte

(25) Point of cntrunce of uir for blast.
T.AR TXTRACTCRe

(-C) Tyic

(7)) Dimcnsiona.

(78) If centrifugul= Diw.octer and RePole
PURIFIZR (For Cul, hur eto,.)

(29) Type ( If any uscd.)

(30) Designac to romeve what i uritles.

(31) Contents cf Purificr- purifying a;ont,

(32) Volure of purifying rateriale= cu.ft.

(:3) Dircnsicns of j;urificre

(34) How oftecn are coiitonts %o e changed unier nor.ul load.
CCRUT IR

(08) Trio.

(50) licighte.

(57) Din ctere

(38) Filler for th: scrul..er,

(32) Depth cof ved for Lha filler.

(40) tcthod of introducing the vash wator,

(41) Arount of v.ter usad per 1000 cu.ft. of fas. -
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(4:.) Yumber of cu.ft. ©f gas accigned to rass thru scrubler
por minute,
CA” HOLDIRe
(43) Tyre.
(44) Diasetor,
(45) Heicht,
(¢) axinum caiaoltye
(47) Pressure in ticc heldcr.
BLAGT.
(48) Forooc of tiast furnished to the produccr.
(45) Hethod of distriuution of blast under ithe grate.
(c0) Do you use stcar in the proauvcer?
(51) Ratio of uir to steam in tlic blact,
(57) How ias tlie stseam introduccd?
(63) Poundz of stcam per pound of fuel,
OPLCRATION
(54) At nori.al loade Tounts of fuel fired per hour
per 8q.ft. of gratc surface,
(C5) Cayacity for overloud,
(>6) *hat arrangesent for uiaking the fire
(57) Do you advisa "barring"?
(68) To vhat extent? How often?
(c9)Is there any provision for poking? From sido? From to:.?
(50) Hov often ghcula preoducer be churged?

(21) That ther:al efficienoy should the producur givet?

Following is a coyy of the leticr which van sent

with tho anlove queations to the ranufacturcrs




Gentlcments

Undser the direction ef the lechanical Enzincoring
Doepartinont of ilichnican Ttate Coliege two of our senior
students, fr, Hotohin and Ur. Idules, are woriing u: a thes
is on the *Standard Tructice in Gus Power Ap. aratus Proe
rortions®, The Producers, Senuis crs and other ac:ecasories,
oriitting the engincs, are Lelng investigated, with tho ob-
joot of deternining diriensions and general sj.ecifications
rcrarding the difiosront sises and ty;es, Te thercfore ure
sending you a set of questions hwrewith vhich we ask you
to kindly f1il out and retura to us.

The information thuns cLtuincd from several companies
will e tabulated, correluated and arranged, if possiblo,
in tho forn of em: irical fcrmulae for usc in instruction
in tlie study and dosizn of Gas Produoers. The na:es of the
cornranies piving the infor..ation will not be divulged urnd
neither will the data in 1i's original form be sade publioc.
If the resgults ure sufficicntly caticfactory, the deauctions
regarding standard dirensions, which can be obtained from
the data may be published. If so due oredit will be givoen
and if not puitlished the rosults will be sent to you upon
requcst,

Kindly give us tho infori ation roc mrding as rany
Gaifferont tyjes ana slzcs as ;ossitlc so that the rosults
ray be recpresentativce,

ve fcel sure that you a;preciato the ne:d of co-



operation betwecn the nanufacturer and the Teohnical
Collese in such nmattcrs and trust that you will make a
favorable rcilye.

Thanking rou in advunce wc beg to remain,

Yours truly,
Heohanical Znpginecring Lopartient, L.A.C.

Pere.

RESULTS.

Ve found two general classes ¢f produccrse Anthrage
ite and Bituninous-, In looking over the data obtained
there were two intorde endeont variables which were iriediate
ly noticcd. There were the rated Horse Powcr and the diane
oter of the fuol tcd, The former determining the capuavity
and tho latter Lieing the principal dimension of tle gas
gencrator and perhaps tho first onc tc Le determined,

Ts then undertook to exprese the rclation botween
these two variebLles by an eauation, First the points were
plotted as shown in Plate l., tha diaretor of tho fuecl bed
in inoches s3 abscissa and the rated horce power as ordinates
Upon drawing the ap;roxirate curve thru these points it
was evident thet the curve was net a struight line and we
Judged that an equation of the follcwing gencral form
would most 1ikecly fit ths curve:

Lot H = rated horse ;ower
D = diareter of fuel bed in inchesn

Then the r~ecneral forn of cquation weuld te
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He X D° ¢ K'D°
Tils cdatermired vo concidercda the theery of loust s.pures
#a3 a reans of determining the equation of the most preiuble
curve for the:.¢ given (0i.to,

By the thecry ¢f l~ast souurc. ws have the foilowings

Given t.o -cneral form Il = K I + K'D”

Them K and ' are the constants for which we urs solve

ing and the wunknons in the equatlion, Hulti:ly caeh side
ol the eauation Ly tlic ccefficient of K or D¥ and w. Lave
HD =gt e K'D‘- and Ly tic coefiicient cf KV or o
and ws have HD® = 1t + K057 . Thic cives us tvo ninde
tancous equations, Tzke owiy aticens on cach aide and wo Lave,

HD” = K n“ + K P

-
&

A =K D + ' L°

Th:se sw~ations wore caloulalod an shiown 4n tie
following taulee ( A log izg sliue rule was usad in

caloulating thees valucs.)

TABLT OF VALU ",

ne s .
B.D.D".Dz.D"fl.D'-"H

15 14 10 5740 5050 1,000
50 27 S0 20700 53400 06 5500
75 3145 9:1 31000 74,00 745,000
50 5 1005 40000 64£00 u,u 10,000
7% 4 170 74000 15000 514.50,000

100 48 2300 110000 5500C0 11,000,000
o L4 5010 1a7000 L1000 1,300,000
1,0 ) 500  ©1.000 L4000 5:07:00,000
175 6o 4.0 287000 7 .7000 £0,020,000
1250 108 1104 12.0000 1L7.0000  1717,000,000

150 £5 5150 17.000 472000 : L,,.UO 000



Table of values (Cent,)
D e o°
4100
17006
38,400 5283000 7,528,000
530,000 1,440,000 387,000,000
9€0 ,000 3,100,000 £70,000,000
1,670,000 60,000,000 2,190,000,000
u,llO 000 1‘0,000,000 5,500,000,000
5,350,000 LuL 000,000 12,200,000,000
8,500,000 4¢0,000,000 ©4,000,000,000
13,000,000 770,000,000 4G, 00,000,000
19,000,000  1,740,000,000 82,000,000 ,000
156,000,000 14 ,G00,000,0001,56G,000,000,000
9,850,000 £00,0003000 30,&00,000,000
100,028,400  18,1G5,078,000 1791,504,520,000

Substitutisg these values in tho two equatione and

solving as folliows we have:

D M =K
D’H =K

fer ®
D’ + kv D

18,447,640 = K 108,028,400 + K' 10,078,000

1,866,564,500 = K 1£,165,078,000 + E8 1,751 ,504,500,050

Divide thru by 1,000,000 and v liaves
18 = 198 K + 12,165 K*

1,867 =18,165 K + 1,7

91,500 K

&3

¥ultiply (1) by <87 and we have 3

17,760 = 195,200 K + 1,791,500 K!
18,105 K + 1,791,500 K*

1,667 =

subtract 15,6800 & 177,130 K

B0 3§ Akt
Therefore K= 177,136

15,825

= 0858

Substitute value of K in oquation (1)

and K = 0.00001101

Yhonce the most prolable equation of this general fornm






is  H= 0.0698 I + 0.00001101 D®

Calculating values from this equation anc jau-isg
the curve thru these plotted points cne obtains Curw 2
Plate 1,

Curve A Flate 1 1s an a:_ roxinate ourve drawn trnpn,
all the peints ~xce t the one representing 13560 H,P, ana
108 inch diarcter. It can be sesn &t a glance that there 4g
occnniderable (ifference l.ctw. n Curve B and Curve A , It
ig evident that this equation for curve B (H = 0,0898 IR ¢
0.00001101 7 ) cannot give values for H whioh correspond
in any way with knovn duta, It is therefore evidont that
tlis one point , 1300 He.Pe. and 10€ £;ch diameter, offects
the calculations so greatly and in the wrong directien
that it would be wice to leave it cut. Drop:ing thic point
by suttracting it~ horizontal colunn from the table on rages
15 and 16 v~ have surmmations for all thc 'ointe which we

can readily substitute in the general cquation as followa:

D°H = 2,697, 000
D°H = 149,000,000
DiH = 62,000,000

P = 3 ,475, 000,000
0® =305 ,000,000,000

Dividing beth sidos by 1,000,000 we have twe simul-
tancous equations ,

2,7 = G2 K ¢ 3475 K!

z 14 = 3475 K + 20D 000 KR!

Thence K =0,0436 and K' = 0,0000012G

Yhence the equation desired 1o ¢

H = 0.0435 D* + 0,000001:6 D°

Values for H and D computea frou thi- eaguation and

Ilotted give Curve A Piate I, It will be notcd that thie
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curve sorros:onds very ¢loely to the redrts :lotted fro:
the nanufocturears data ang up to tiires hundsed horae ow:r
vi1dl give resuldss wideh corron;onc very ¢lonody with race
tics o TFor viluos uy to cbout 150 HePe the second tors,

)0 y Cuinl Lo negiect d withertd z) rosiuhle errory in fuct
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17,0 fulpjhur ana fer Ssibooe LA L Lt witn £ocu sus
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valie 16 1D 1ie 6T cgyelie _vr lic Te Iiv tio dals wiiich
e fave obtadned thins guintity varicd Latween © luse [ ot
Lcur 1er Gijefte to 3. iy Tl prociuirs uning 1o luc.
pPrr e r v ar =i fte vore crual e e overlond valwClity
vias oaly 170 while dn e leror vadues, .0, & 1o/, tia
producers vors of Jarce oisc and covearsd sreater oo of
HeTe and tre cuarantosd ovesload o elby was 50, for b
ho roe Trow oesce ol Lo dudaobladnes, sonniearding tie
overload ¢aagiby, vao Lot 10 Ahte  CF LIYT (Ul Hielle
ef n~rate surface wlih a U0, overscad ¢xpositye T
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L.ont glves 1} lbse =5 «n averasge « Following ar: the coale
culatiens for tuis vuluc from the cuta obtalned( roforring
to anthracite).

™e urca of pgruavse wuas culcuiatow fron tlie dia eter
wrnd i rooult caldtd: ided by tho nuwaiicr of 1bs, of coul ver
Lyefte  cr hiour as given in tihc¢ wutae Thie alviued by tlie
rated HePe ave the nuiioer of 1hes of coid jer ll.F.licur as

W L fodlics i Viiilee

v

Diute grate. area. natadw HePe fcoul/feq.ft, focal/nr. #/HPAr.

‘:T:. S.C LO 8 760&.‘ 10557
8w 17.0 75 € 1CO 1,303
Lan 1. (6 100 £ 120Gt 1.26C
GO® Geobl: 1/0 & 10767 «26
c " Liel 150 & €L L 1o}
e "8l 178 e 204 1,28
14® 1,047 i 1. 13 1,007
cne 300 50 15 Lk 1.19
Siew® Daei Ta 43 <l 1.08
17.1 150 10 171 l.14
Averazs = o241

In looking over tiie tabie the queesiion arises: That
in the relutien ictwoun ins wr.a of thoe grute, the H.P. of
tiie gonerator ond the nunver of jounus of fucl fireu :er
HePe iour. Uuing the values ws founu in the tuble auvove
and riotting rouncs of fuel ier HoPo hour as abscisca and
arca of grate in =3.fi. as crdinates the pcints as shown 4in
Piute & were fcumi, These cints oevidently lic on no ;artic-
ular for. of curve so ticir wverw: e valus w.o tuken (lcaving
ocut as befére tlo vaiue obtaineu ror the 13L0 He.P. ;i TOducer,
vhich aiffsred widely frxcii thu ethueri)s A vertical line

drawn cowvn thru thds average ;olnt secieu io L . roxiinute the
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law followedd Ly thns plottod _cints. The averzge vaiue for
coal :or He.P.hour, a8 sean in the tuile, is 1.742 1lbe, It 1
tc be noted here that for the large proau:ers cf 1,30 H.P,.
capacity tne jounus of coal fired ;er H.P. hcur is very

»wh below thin viuuo bueing 405 lubs,, ;ointing to tho yrob-
al.le fact that in large units the efficiency cun Le l.rgely
insrcaged and e coud concurytion rer HoeT'e hiour corresyonde
ingly decrcascd.

Taking this vaiue for coud conpumec ,er H.P, hour and
guiivining witli the nwrver of pounds of coal fired ;or sqg. ft.
¢ crute surfuce, .o ceternined above, (10 lbs. por sg.ft.)
v ektain a basis for HePe ratinge The niefte of grats sure
fucu mudtiplied Ly 10 1Lsdh ( ibse of coal jor sq.fi. ;er houm)
divided by 1’ (ius, of c¢cul per HoP. hour) gives the rated

H.P,

RELATION BETWLYN Hele AND LIAMETER CF DISCHARCE TI.E.

In looking over the data ro) tirg to th: cig: of the
discharge ripe thru which the gas iz tzion to the gas holde
¢r o ¢ngine, it was cvidont that its cizc sheuvld znd rrobe
ably would wury with the amount of gas prouuc:d | or hour,
while uron thic factor der-ndn the H.P. ¢f the preducer.

Henoc we have dacldcd tc investigate the relation ltetween
tho rated H.,P, ani the gectional area of th: dischugpe [ipe,
0ince the sectional area of the discharge pipe vuries di-

rectly as ths -juare of the diemetuor, we drev an eryroxie-
nate curve A Plat> ¥o. 4 thru the jpoinits found by :letting

valuer of rated H.,P. 8¢ crdinate: anu viincs of «i.useter cf
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the ronufactursrs.
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hunae we took the generul forn cof 2 uation for o :arsbola,

~
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o) nroxinate raxiiv depth for arn fuel ted.

THICFRELT OF LINIKG .

In ail [roducers ceserilea b, :anufucturers the lining
w.n ¢f fire Lrici a:d had a thlekness of rine inches excert
for ene very ciadl rowusar of 10 HePe 0a acit; wiwos: firc
Lrlel dirdng vias 4) inchsge Inm Lo rention was mude of a
lorer of nand of cis inciie thickneno, i arently for incula-
ticne Thls v 68 of o onw seciied te be preferrsa in the

lurper sises, atove ucven or cighiy hundred HlF.
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laoan econos luel of Ve oriaes ploeea In bl ton of Yie rroe
CuCRYs The woncilico hecat fror the Tuel Lol Loelew cad il.. hot
£aeen vussling thyw o Ui vy Lo lae cngine, feeclslics the
s whereyy the vabers is ovaicrised, Te vere unevle Lo finc
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TAR ZXTRACTORS o

In anthracites jrcauncers tar oxtractors are not ncudeu
In tiecse usins Litucinouc ccal cventrifugal itar extraotors
are uside One tyne usoa is ths kind vhercin t0 rotors re-
volve in cppositd ircciiona and close togethcr, ¢ cbtuained
no dofinite infor:;ation rogarcing daimensions except that the

sverare specd for e condrifugul rot.rs was wicub 1400 ReP.N.

PURIFIERS .
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SCRUBTTRG .

There sce o lo Lro kindy ¢f ecrubters in umse, onec
vsiny coke filler and the other using either wood or iren
Lafflese In Loth tores water is dntroouced at the te; wund
wo ih reasen wonnvard It celbs Ao u coindng e naG washes
it, Tve siz: vuries wircctly as tlis HePe of tiw nrcducer
and vorhars o littlo with thio Ricd ¢f fuul usede Qur uvata
¢l that thev ware Gosi:ned $0 hardle @oout 163 cuelt.
¢r s ror Tabed HePe j0r rine Tiore scarad $0 Lo ne stard

enrd yolation etwoon Lo Glavweta2r andg beiioht, Lo ratic
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COIICLUTION

At the cleone wa wish to 0all attention to the
Eimitations imro=cd upon this thesis, to draw a fow oone-
clunions and to ke x £w obsorvations. Tho data ohtuined
from the ranufacturcrs was larrely in referanoe to Anthiracite
Prolucors and their accorraning ajparatus o Most of these
Anthracite Producers are of the ruotion type, Henoe our
data and results ar.ly more rarticulerly to suotion antliru=
cite producers and very little was lcarned about the jrese
sure ty;e or those types using ochcap bituminous ooal,
lignite and rofusa, This is but natural when ene considers
that the groater number of ylants now in use burn pea
anthracite, a fuel which is comparatively cacy to procure
in the Tnited States and whioh whon used at its markot cost
will pgencrato power at less cost than can a steum plant
burning any steaming fuele In zZurope, however, whcre fuel
of this hizh quality is not easy to [rocure, more aticntion
haa beecn paid to the develojrient of Lituminous and lignito
producasrs and 1¢ is irom there that one l..urnz abeout those
tyiese

It soums fro:. tie data returncd from tic nanufucte
urers that for very high grauss of Liturincis coal the
sure type of producer gun be used as for anthrucito, tic
only uddaitical & ;aratvs neusded Laoing a4 tar extractor.
llovever this voes not a;;arantly jcint to tic fact tiat
the two ty;es are tie suwno o thedr vost cfficicot form,
The biturinous jrowncer Jrastise sco. a3 Lo jeint to Lie
pressurce proutccers and sonctlies to the wewn drafd aaa

double flow ty: cne The forrulucs found in tids ticcis apply



30.

thus particularily to suctiion anthracite pro.iucers and ray
te uprlied to suction bitundnoua producers proviacd the
bituminous coal 15 of high quality 1.2. low 4n ash and
cul; hur,

Tlhie talle showlng the nuwiiter of r.anuf .cturers
vwritton to, thosc who ansvwcered and thousc who no ionger
nanufacture power producers seons to point to the fact
that fewer corrnnies ure engaged in raking gas producers
now than in forrur dayss that 1t is a difficult task to
rale a cornerclially successfull producer and that the pro-
duzer business is cettlinpg dowm to a more congervative
btasisthin when radical claims were wont to Le rade for it
and many cor:anies were entering tho field of nanufact re
of gas jrouucers.Its introauction is takin; on a mere
cteady grewth and as tiro progresses the chances are that
the size und nusber of unitc will inorcase and the producer

will £411 a constantly widening field of usefullncsse
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