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The following results were extesotecd from the test reports
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Res Test Reswlts for Torbime Addition

anel Clean Burn Conversion at

Sration 515, Bear Creek, Luzerne County, PA
Permit NWo., &40=328-001

Degr Mr. Parette:

Enclosed herewith Transcontinental Gas Pipe Line Corporation (TGPL) is
providing you with two copies of the Bmission Test Report for che Solar

Turbine and associated Clean Burn Conversion (Unit #5) at Station
The rveport was pre by Scott Bovicommental Techmology for stack
testing conducted on Januwary 7 and 2L, 1992, Also, enclosed woader geparate
cover, please find operating Logs Ffor both the turbine and the Olean

Burn engine, which contain data on operating parameters monitored during
Cestlng.

The ewi

ﬂrinp"Umit #5 is an Cocper 1OV-250, 3400 HP, natucal pase fired
reciprocating engine. The wnit was converted to & "elean burn” engilne
e offset emission ilneresses associated with the addition of the new
Solar Mars natural gas-fired ‘bwrh{nn, the latter being a pealing unit
Coperations not to exceed 100 d aya/v) at Station 515.

Please be advised that Solar Turbines, Twoc. has vevised its guaranteed
emiswion rates for the Mars turbine. The new guarenteed rates ace 79,3
The /e IMH:‘WOK, 5.8 Ibsfhe for ©O and 1.6 Llhsfhr for UHC. The new vac
are more confervative than original estimates and reflect operatlon of
Che turbine at colder amblent tempervatures. The new vates can be considered
the maximem not to be eded.

The turbine tested well below the manufacturer's revised guarant eed
emission rates, 73,8 lha/hr for MOy Cwime 7903 lbs/hr  guaranteed), 1.5
Ihafhe  for CO Cus. 5.8 gusranteed) and 0.4 Ibs/hr for UHC (vs. 1.6
gurarantead) The  Clean  Burn  engine alse  tested well below the
marefacturer's guaranteed emission rates, 9.4 lbhs/hr for MOy Cws, 29,9
Iha /e guaranteed) and 9.3 1hs/he for 0O (va. 15.0 guaranteaed).




Jim Parette
Marceh 19, 1992

Page 2

Based on these and earlier actual stack btest date, TEPL i talking the
Libercy of resubmitting two tables (see attachments) which were contained
in odtes ovigingl permit application of July 16, 1980, in erder to quantd fy
expected changes i emissions Ffrom Scation 515, Table 2+5 shows gdsting
emigsions, f.e. emissions before addition of the turbine and Clean Burn
Gomversion, which L8 wrevised to iIncorpora stual stack test data on
ing  conducted by

Ewvivonmental on 7-24-91), Table 2-6 shows emissions after modifical
which 4w vevised to incorpors

Al

Uit #3%  dm the pre-conversion state (Legt

@ the results of the latest test

An indicatec Table 2-6, based on historical operations, TGEPT anticipates
[}

ud
a melt annual reduction in NOy, emissions of 241,09 /Y from the Station

TGPL assumes that the rveduction, as documented herein, will be avai
to Lt dn the form of incre

g operating howes for che new turbine ad
or offset credits toward future development as provided by Title 25 of
Rules and  Regulations, §127.67, "Conditions for banking of emission
offeets'. Loowould  appreciate  receiving ifnstructicons  from you  ALf
additional documentation requirements are applicable.

Please contact me if you have questions (713-439-2335)Y,
Very truly yours,

P /
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Lo TINTRODUCI TN

ﬂmm:Tmmmmmmﬂﬁwmwmml‘mmwﬂﬁmmzbinmlmnmmmwmimn (s )

of  Houston,  Tewas received a oconstroction parmit  from  the

Commermvealtl  of  Pennsylvania, Depaetment. of TRwesr A cyrimennt i .

RSO G Bugrean of Bir guality (BADER) . Permit mumber L3R H-00

wing dssued January 28, 1992 Ffor congtruction of a 13,604 HP Salar

Mﬂr%xmﬂmmmm.qam:ﬂhm%lmurhinmiMMlmh@‘MMﬂmmmwmjmm‘mﬁenmﬂmmm]mnmn

retrafit on an eswlstng SEOO HE Cooper LOWeRE D matuaral gas  Fleed

raciprocating engine, The Perit regquired an emissions evaluatdon

aff  Che reciprocating  engine before and after the olean  koaen

ratrafit, Tt also wrecuired that the turkine and anglne post

mmhmmmm:mmi%ﬂimn4mmummmimmw]MmcnwWWm%mﬂ'wiMMMwtmmawmmmsmmmmwu

Hoot Emvimmmmmﬂmm.!Mmﬂwmﬂmmw'xmmmmwmwm am o enisslong

egvaluation of the Solar Mars arhdme, and the

FE reciprocatineg

engine  at  the Transco Station 515 Located in Bear  Cwreek,

Pamrgy Laraonda . ﬂmmlpumwmmnmm’MMm1mmm:prmqmmmcmwﬂMmmmd1mwﬂmmumry

T8, LH8R viasm Mmlmmmmﬂim'mmimmbMMHum?mmrtmin|MHHmmﬁmkp@1MMMMﬂm

faram  the  taebine and  the reteofitted #s5 e iprocating e ine,

Teiplicate ome howr tests were conducted on each sowees while

oparating at 1004 load (normal operstion) . I aepereanent with BADER

mfﬂmmMMMmmnd‘ﬂmmwmu»pmrmwwmﬂh,rm»tmmhwnmwm:mmm%wmmmhmt:mmMMw

doad pointa, becavse each aounrae L normally operated al

TR RN 1}

ety .



Ehaouwgh Transaeo  persornmnel . Copies  of all calewlations

rewmalts, field data, amdmmﬂﬂkmm$imw1hﬂmtmr@1mmﬂmmmeIwithmmﬂme

anyh o
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an additional series af triplicate tests were conduooted

wn&hmmmmw'ml,:HMM!mm'WmmMmHHremi%m$mmjnmmlthmumﬂmmmm:mﬁ'mmaﬂw

reciprocating engine. Test resulbs fron the evaluation condueted
ar Janamey 8, imdkmmeﬂnwh emissions in ewcess oF manufactourer s
e Lt Loat Lo Ergdne  adijustments were made prlor o the
reavaluation of thm;Wilmmﬁmmmmwtimq'mmmumm
Trangsoao  personnel  were responsibhle  for e o g,

\ [HE}

e d L, amdnmﬂwmminimqunmmmmm~mmmmmﬂmwm;wmwmwwmmrmm|MMmmmwm

1MMhmwwrmtiun«M?mﬂwh:mmmmmadurimq1ﬂmntmmt]wmmmmmm; This data i

nel mmmMMMMLﬂn,th$m1mmm:mmwwrm,lmﬂ:mmw'bﬁ<MMMMMMMmemn XMECLE T

}

pial1ET o140 o N
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do TRET LOCHT TN

Sl Moars ok dme

Y I

The Solor Mars Turbine exbaust wis eopilpped with a 93
Ineh soguare duct, The sanple ports were Looated agproainately 390
inches (4.2 &WHTWMMMW:WHdNWIMMil downgitirean and 48 inches (0. 5%
eopdvaclent dlaneters) ups traan of the nearest Slow disturbanceos .,
A twhmk|MEEmltmﬁw@mmm|mmuﬂwimwmm:mwkmmhmimhm&tmumhm e lacl dsrely
lawge duct size.  Placensnt of the Four ports and five traverse
points (Eive par port)  was o allow For gampling at the cantroid
of aach of 20 egual areas in the duct. Friapnan g dedoand 2.3 pramant:

Pllusteations o the sample powt and traverse point locations Fop

tlhe e i me .,

2o Recipeocatdneg FEnerdone

The  Coopear  LOVeR S0 el procat g ang ime  enhast  wng
gl pped with a 365,25 dneh oD, elroular stack, e sample ports
were  Located et 90 degree planes o eanch ot TH  inches (0
cliamerb e s) clowngtrean anmd 21 inches UlABdimm&Mwmmj|uw|numm1ntka
nemrest. Clow disturbances.

Ao total of Le sample  traverse points  were RN TR T
Blgnras 23 and dedopreegent L1 Lastrat dons off the sample port and

travarse polnt locations for the r@mﬂmmmumﬁuw|ﬁmgim@,
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30 SAMPLING AND ANALITTCM, BROCEDURES

v
d (s

WM@;NMMMMMMmm:ﬁmwlmy@m:mmr1mmmdmm'ﬁwlbwmmﬂqmmmmminwﬁ

gt An the Code of Federal Regulations Timma'mm,ﬁmmm,m@,

Appendis b, Menre specifically, the Lollowing List of US RPN

o

Reference Maethods were wkilizead,

Mext:hoet 1 THagle  and Vﬂlmmiby‘ﬂmwmmmmmlmmrﬁMmmij@ry

Sonrces .

Maet:hod 2 "Determination of  Stack

Vo lumetie Plow Rate (T &

s Velooity  aond
Popdtot take)

l-
-
[N H

Mexthod 3 "Detaermination of ayrgren and  Carbon  Diowide
Concentration  in Emission  Freom Stactd anary
Sourc e (Immemmwmmm.mnmﬂymwwlmmmmmmmmjwp

Methed "Determination of Moistuere Gontent: in  Stack

e

Methed 7 "Determination of Niteogen owides FEmissions
Wrmm¢Mmmﬁmmmry:mmnmmmi(Inmhmummﬂmﬂ.&mmkmmmr
Breocadune) "y

Mathod 1o "Datermination of Cakbom  Monowide Bodssions
From Stat ionary Sources"

Mgrthod L8 "Measuranent.  of  Gaseouws Owgamde Compennd
1MMMMMMWW:MW‘GamIMMMMMmemwwhyW;

Method 20 "Metermination of Witrogen  Owides, Sl fue
HMmmﬂﬂm”<mmitm&umntIMWMMMMWm:mem&Mmmﬂmmmry
Gag Turbinesw,

Mastihoch 25N "Determination  of  Total  Caseous Qarepmn e
concentiation  Using & Flame  Tondization
A Ly s e

Ny

Carhon  Moncoside mmmh,lmUHNMNW|¢Mmmmm'|wmhp, arnd o

mmﬁhammlﬂwhmwmm%wm‘tmmmx}ﬁmﬁﬁmimmm!mmmaﬁmmmrminwm1%mrthm sSolan

Mars  toarbine., Additionally, <o, NGy, amd NMEC  concentrations
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corrected to LS5 areen were reported for the turkbine.  Enission

coneanteatdong and wmbma|m5¢xbﬁwm.Nm"ummm:dWMmrmimmm:mmr1ﬂmmﬂ%

waciprocating  enegine, Saections 1.1 thewa 3.9

contain  a  more

dmhmhhmﬂﬁmwmmnmtimn‘mﬁ1wmmﬁwmwliwmimwﬂ&wmﬂmwmmml e,

Gl Volumeteic PLow/Modstore

Etack gas volumetric £low CACEM,  DECEM)  was  determdned

Ehrough procedoras fmuwm:uw]%w.mﬂﬁ@mwwmm]MMHMMN:H¢ gy 3 and 4,

P o sampling, mmmh:whmﬂxumm:cmmmﬁmlkynwmmmmlitm

clerkermine the actual dimensions. Stack gas velocity was messured

with & detached Hetype  pitot  tube, eguipped  with a el

thermocouple For  dets

cemchnde F L oA emmperature , Stack o

Tamperature and  wvelocity head pressure welre recolded  for  anoh
i Y I:

Lrdverae point, Hmwmmrw@|MMMMm=wmmmcmmmmmdn@d.M1ummwwmammmwmmm
EED Retevance Methad 1 and can be Found in Figuras 22 and 24 of
this report.

AM;MMMHMWMlmilnmwmwmt@m,wﬂmmlalmmmwnmmwmﬁuhﬂmmh@mlhm
wag o attached to e Setype pitot  for velacity  head  pressure
Mg et ,

Flue gas molsture content Wik cetermined enploying BRL
Reference Method 4 peocedores . Gas was exbtracted Ffrom the sowree
Lharough & %ﬂmkmhmmn:WMMMlemﬂmzmmwwmmmmm tooa mhort 389 0.0,
polypropylane Line. Thmnwﬂmwmmpyl&wmjummzwmmnmmmmm%mﬂltm&mnMWh

Method 5 type fapinger teain., Mmm:UwMWWWW'mmmiM'wmm:mmmmmmMLim
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amodee bath to enhance condensation, The net increase of wate
1mﬂﬂmm:ﬂm1ﬂmnﬂmpimqmm%,uMmm;thm|NM:W@¢@MM:MMMnmm‘MWmmMHJmm.qu
cheying  Lmpinger, (L geam o= mh)  was recorded as the volume of
waLtienr cuol Leated.,
Wﬁlmmiﬂy'MMmmmmmminmmm:cmndumhmiawn'mmnlmmﬁ“wdmm'mnd

and of each one howe test perdod. Stack gas molstore content tests

W@mm]mmHNMmmﬂ.mmmmmmmmﬂﬂhrnmmm.mamh<mma]mnwrtmﬁmu

witmt'mummm‘tmwwmrmtumm:mmwmﬁmlewuipmmwtpimwﬂﬂMm'mmﬁ

vmlmwm1mﬂmmm:ﬁmm:cmlithMWmammmmmumm[tmlmwmm@dummwlmMMHMMMIﬁm

BER Reference Methods o

and S, Pltot tube and moisture train Leak
wthMuhmmmzmmmﬂWNMMExwmmW‘tmamwﬂﬁm:MM@IWMWMMMMmW|mw esge test,
iﬂ‘mmmmmhmwm!with]mmmmmuwmm:withmmImwmmwﬁmr@wmmlwmwNMIm anc 5.
Sad 0 Sample Acandsitlon

TMm1WMMMMMimmdlntamm‘mmmmNmmmamwrw Located within the
mmwmnfmmmMMalmmhmmuwm:xmwmmmmmnw Ladoratary . This  peowviced
mmmmummimmtm1MWMmmmlmd1mmmhmwmmmm.ﬁmwﬂwmzammkwmmmm. G samg e
was  ertracted from the souros haugh two 38 gintered melal
Prokes  and  Cransported Ehreaough 378" heat  traced teflon L)
Lines.

MMquwmhmm‘mmMmmﬂwMM&mtwttmmwmm:mwmwmw
Al Ther  walves pormitted the wyatiem Lo select stack op

cmﬂﬁmwmtﬂ@n'WMH'MMNMWWIT%m:ﬁwmt@mm A mddepadnt  caldbeation Gl i

wmmcmhmmmelﬁrWM'mmmlﬂnmmwmww'wmkvm'MMNMMWLtMm:mmmplimmeﬂmmmm1

Lo assure the absence of slgmd £ Laant sampLing lims. This  wang
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conducted  for each analyzer Prdor o testing, Additdonally, a

mamp Ly systen  leak checl was  conducted att the  beginning  aomd

concluasion of each triplicate Gest series.

oo 308" sample  Lines arae contained within the same
immmhMMMmemmu Both of the 1 dnes e connected directly to the
inlet panel located on the side of the Lakoratory .,

e e leads directly to the Iiegh, femperatuere  (LHO)
Flame Tonization Detector, ThimiMMMMMithmﬁwmmtm'hﬁ.MMMMNMMLfmw
Total Hydrocarbomns on o wel basls, and eliminates the risk of a
negative olas dos to condensation.

The other line is connedoted o the sampl e comnddtdomndng
T T The  gas L £iltered e ramove  parbicalate mabtber  and
entenrs o el igerataed coll condenser. The sample punp exhansts the
o Lbeo @ mandfold, P Che manifold, the manle  gas  strammn
enters & series of weriable rate rotometers  Cone  for  amch
analyser). A portion of the gas lows direatly througl o bypass
mm%mm@t&m‘hmlmmmwmmath@‘mmemwmaﬂﬂmm:mﬁ the systen.

MLL amadlyses, et Dor Total Hydeoocarbons CTIENG ) wee

canductad on a dey basis,

3.3 Oodyapen/Carkon Daomdde
Flue  oams O and GOy comeentrations  were determnined
instrumentally by procadures  outlined dn BRA  Method 5. The

kmmemmmWn;mmpﬁwmmiwmwﬁath@l%ﬁhEmmwmmgmmmMm(memmu and  Becknar
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BES  Non-ddspersive Infrared (NINER) GO, amaly ers Thie  amalyeers

e ol dbrated with BRL Protooosl shandard mixtures of O, and Q0.

dod Carbaon Monowilcde

Flue gas OO concentration wag messueed with & Howdba
Mm%MLJMUh«ﬁHIhwmmlammlymmwpnmmmedwmrﬁww.mwthmd LO procedurres .,
wu,imemmmmmmmmmmm<MkhMMmmmﬂ.WW¢MMmmmjmm'mwmﬁmmmezqmm1mmmwmm
an hscarite  Drederi e gorakiber tobe, prdor o amalysis., OO0 wvalues
ware:  adjusted back to actwal  comddtions by dmcorporating  the
gimeltaneouns  average GOy concentration  observed. This  wes
accomplished wsing equation S, Located within the oalowlations
gection of this report.,

The ©O  amalyrer was  calibrated with ERb o Protoool L

shandard mimtares. Edemﬁwmﬁ1wmammlﬂhmmhhmmqmm;mmrtiﬁwamwyamm

dmeluded dn the appandices of this report.

o8 WL teogen  Ouddes

Fluoe oqas O,  concentratdon wags  determined under EPA
Mevthed s TEoand 20 employing a Horiba Model OLA Chendlaninesoeent
Analyzer  ecquipped with an MOy comverter, The MO, analyser was
mwlibmmbmihMIMmemlmNmmmmd‘1:MNMMMWﬂlmiMMWmmucMENH/WWP g i e
of mh@'mmkmmmmﬂmWIqmmummﬂﬂmﬁmwtm%<mmajwmﬂmmwﬂ‘in ha appendlcos

of this report.
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Fo6 o NopeMathane Hydrocarbons

NIMELC!

AN dmbmmmhwmtewmﬂmmimmlmy by caloulating the
difference betwveen tobtal hydrocarhon  and methame  hydirocaron

il

concentrations of the £lae gas.

Tw%mllmmhmmmmmmmlwmmxMMmmmmmwm'NiMJelMﬂmh‘MMmmmmmmmw

(R8O *@) Howiba  Model Iﬂmwﬂmm.]HMmmeIhmﬂMmmjmijMwammmn BN

mwmt$mmmﬂnmmmdmmmly,‘mmMHémmmemm s condueted on g owet bhasisg.

Th@mmmmmm,Thm'meMMHmMMmimmmImmmtmanhlmmm;wmr@amkﬁmﬂmﬁlbmmmﬂm

acalenlated dry basis by MWmmmMmmmjmm‘thm:mhmxmmwmmmmymmiHMMmﬂ

Teats,  This was caloulated applying aguation %2 located in the
wmlwmhﬂmuwmimmﬂtﬂwn'mﬁ1HMMmumwmwt"

Methane  (CH  hydeocarbon  was detarmined on a  send-
continuows  dey basis  with é@ Model 2L1L Carle Gas i omat gl
amploying  BRL Maethod 18 procedures ., The gas chromatograph Wi
agudpped with a Flame Tonization Detector (FID) and a marmaa L Ly
activated sanple solenoid swited. HHMPMHIWMHJWWMMMB1HMhﬁmmwﬂﬂ
lmmpwﬂmmlth@:mmmMMhﬁmmmnwﬂd‘MﬂMmm:mmtiwmhmi. Samgp Le Lo et long
e maraal Ly activated mppmuMhmMmmmrmmmmm'ES'Mm 6 oadnutes ., A,
mmeHmLM%ymimmImmhﬂL&W'dﬁmnZmﬂmmwmmmw Wi umed to gquantiiy peal
aren o outpat freom the  GC-FTD. Coples  of all Go-RID data  are

MWmimmmmmmacmmm@mﬁﬂﬂhhmuﬂﬂfmm%hmnw'wmm|MMMnummmm Lo
@ach tedt man,  The PHE (cley)  emdssion value was calounlated, and

'MMHcummmmwmamIMMNmmwlTWﬂtqdmyp mnd¢mmlmmimmiwmm‘mmnnmwmmmmm s
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fhe total Nomenethanes Flyatrecarkons .

Thee  GCE-FLD  and TEHC analysers were calibrated with NBs
traceahle miwtures of methane. Coples of the callibration W EINC
certlficates are ineluded in the appendices of this ceport,

B2 Davta Beepuis it don

A wdmmmnImmﬂ:Hmwiﬁmmm‘mmquimmmhmu1ﬂmﬁmmlmWﬁ;ummd K8
process the analog outpot From gach of the continuoues arnalyers
Thils sy iemn mmwmmﬂm;tmm:mnakymmw'mﬂmmmwamwtput‘MMMnﬁwmemwwimq
umits  bagad  on mxlummmx'xmﬂmmimM$hMp betwean concentration amd
woltage outpat. This im‘mmmmmMHmWWﬂ.vim‘mmlmwﬂmm!mmwmmnimmthmw
port  directly connected to a Portakle compnter. Thie  comipitenr
enablaes the DSM 32360 to e Prodgreammned and records the data in a
readakl e Sormat., mmeWMIﬁﬂvmuMMmMmeawmmmmwvmwwm:mmmmm%%tdnrimm

LtH)

adnch one hour test pariod, ‘mmm1HMW:mimummimmmmmmm'wwrﬁnmmmmumm

MM‘mmMNmmmm!&mimmmmmw=GWWWMMHmmﬂmW1fuwﬁwmmlammkamnﬁmminw'mmmn
one  howe test period. Additionally, a continuous R o o T 1
recorier trace of each anslysers output was obtodmned, Coples of

1ﬂwnmmmmwd@m'MNMMhmmﬂ‘m%mmmnEMWIBE%U<mﬂmmmmamrm included within
hen appendices of this report.

MLy e owbpat ﬂmmuﬂmm:HVﬂMWNMMMhCMﬂdMGM%ﬂIMﬂJWmMer
d, 1992 was  peduced mamaally  from o the strip ohart due to o
mmlmmMGM$mmiMnThm‘dWMﬂﬁmmwmﬁitiwm:mmMmmu Linear recressdon wae
utdlized to establish an eguation for  each  individual  test
et , The  averace anslyzer wresponse was obtained from the

strdp chart and recorded on a data sheet ol two minute intervels.
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The two minute avewrages wepe comgl ded o Towm an o average  owbpot
vinlue  for emch analysaer. ‘Mmmmaawmmmmmlwmmumm:umwme&mwﬂjmﬂ,tm
th@ﬁm:mmmmmﬂﬂmw;ltmmmrmqumtimhwn The wathenatical eguatdons wsed

in the determination of avarace analyrer oubpuibs  are  ocontadned

withtn;mNmmmum:Cfmf‘mmMﬁ]mWMWWu
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400 RESTILIS

Table 4«1 sumnarizes the results Frow the enissions basts
conducted on the 132,604 HP Solar Mars Turhineg. There  were me
anxcesdances  of  the enission  standards contained  within  the
construetion permit appeoval number ELewB32E-001 for the Solar Mors
Tarkdne exhowst evaloation,

T@MLmlhﬁ!mmmmmwkmmuthm:mmmmmmaﬁrmm1HMhJHHMMﬂwﬁh,1%9&

envaluatdon  comduetead an the 3000 HP Cooper LOV-250 1 i par ot Ly
angine #5  exhaost, The MO, emissions exceeded the maral et g
gpecification of 20,9 pownds per hour MO, The engine emiesions
were raavaluated after some adjustments.

Takle 4-3 sommar Lzas the resalts  From the darnaary 2L,

1898 meavaluation condached mn1ﬂmmmmmiprmmmthmuﬁwmmnm X T AT

wWere ne  exceedances of thae mamuﬁmﬂMmmnﬂﬁaﬁwmmmiimat$mma‘ﬂmmmMy

revera Loua don .
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M st RGO 2 0 S0R)0L 28 0 (S + 100 )

N s [HED o (1-Bwvs) ] & (16,0 & Bg)

W= 8509w Cpow (SORUTAP)) x [SINL s H460) Mg Py )

W8 = TS K 60

pscatd)=0s o (o5t PRIl 60 )/ (aebdil (PhHRs /13, 6) /29,92

19666 diry stde cuofe,
a7 en £
54
205 Lho/Lh=nole (dry basis)
240 1b, r1bomole (snack)
BE.66 £, per second
199,852 Cuoft, per wimite(actunl)

T L86 cutte per winube (dey, std., )
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""" ERPA METHODS Led FTBELD DATA (CENGINE #&,; L-8-92)



""" PLANT & TRANSCO
DRTE + 1y a0
SHMECLOCAYICH ©  BNGINE I % EXRAUST

----- RO ¢ .
SUART DIME 305
FINTSH TTHE 908

""" SHPLE TIME (M) = G0 winutds  WEPER ORTRICE (dU) = 140 in, B30
DS PRESSURE (k= 20,96 in. Eg WEVER VOLINE (V) = 36,70 . £,
S PREBSORE (Fw)= w95 Ane B2 MEMER TRNE. (Tw) o o= 65 'p

""" STACH ARER (hs) = G TTRY s it SO, dap = LAB0S in, HAO
STACK R, (T8) = T COND, LLG. (Vle) = 23,2 ml.
Pitot Factow (Cp) = Bl MBYER ¥ (Yd) # RElON

..... G WNALESZE & 3,05 4 0o 300, TR, (Tstdy = 0P

ML T 02
Ba.06 1 N2

Mugsbd) = (PEREHOG0)/ 29,92 & TBb b (dE [/ 15.6)]

----- {onEnE0) w Yl x Vi # 38,738 dey std, ouL gt
Uifatd) = 004007 w Wl ® | 109 ou, £t
""" i = N(and) o [mfstd) 4 Saelatd) ) # 030
Wl == 44 o0 ROOR)# (.32 w0 SOR)+[L28 a0 (AHR + ke0) G 29,00 Wb Lol (dry hasis)
M = [0 (1-Des)] + (LB.O x Buw) i BT Ly L enode Cstack)
..... Vo= 35009 a0 G (SORTLAR]) 0 [ SRR {Tardb0) s s ) G GB13 £ per second
0 = Vs n As n 60 = 27,948 eu, . per mimcbecactual)

Galatd) =08 3 (1-Bus ) Tatdeab0) /Terad0hn (Ph+bs 15, 6) /29,90 = Lo LES oud B, per ndmubeddry,std.)

.....

.....

.....
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.....

.....

.....
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PLANT & (THANSCO
DATE ¢ 1) B0

GRUPLLOCITTON & ENGINE # 5 EXEAOST
nw 2
GIRTEIHE 940
PIVISE DINE ¢ 1040

b

60 mimtes
2390 in. Hy

SAMPLY PTUE (1)

BAR. FRESEURE (Ph)= MRIER VOLUME. (W)

ST, PRESSURE (Pg)= w B A B2 WEVER YRR, [Tw)
STECR ARED, () 67769 wq. Lt S, dE

STLCR PRNE, () o= 530 P o, Lage (Ve
Pitot Pactor (Op) = QB MIYER 1 (Vd)

GLS DNALYEES =n 3.0 1 o0 S0, TR, (Tstd)

46T o
82,00 ¢ 12

WEVER ORTFICE (dd) =

120 dne B30
31026 o, £t
B
65 in. ER0
330 ml

LN

Unestd) = (Twbdea@0) ) 29,90 0 [P+ (dE ) 13.6)
JoPnk60) x td x

Ve sedl) = 0.04707 ¥ YVl
B = Wwfswtd)  [Vacstd) + Wilstd) )

Wl = (b SO0 (L 32 0 BORIA 8 k(AN 4 $00))

W B5LA50Cp ok (SQRITAR])Y 0 [SGRY (Pe60) s B |

06 = Vs X Le 60

el shd)=0m n (LoBus )it Pokaeab0) ) Taeaa0) [ Phibs,13.6) 729,98 =

30,889 dry std, on, £,
Lob6 o r.
W49
2951 1ha/Lhenode [dey busis)
057 1h, Slbaemole (stack)
6953 £r, per second
o0, it e miautedactual)

13,030 cuaft. per ke (drey,std.)
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FLAMT v TRANECO
b)WY WA P

SHOELLOCKRTCN © BNGIVE | 5 EXHROSY

O : )

BNMRETINE o A0EK

PRRISH TINE ;115

SWOPLE TIME (MD) G0 mimabes  VIER ORIFTCR (dH) =
Bk, PEESSURE (Bb)e 0 m By METER VOLUME (W)
S, PRESSURE (Bg)e B i, B30 NRTER TEME, (Ta)
GLACR ARRA (h8) = 606D mgoBt, SQRR. AP

SOACK TR, (V) e G530 ¥ COMD. LIG. (V1)
Pitot Faeser (Cph = R WRYRR ¥ [54)

GhS KIALYSIS = 116§ o S, TN, (Tstd)

TR0
.08 % N

520 dme W0
38,806 ou. £
ey
LATHS dn. B20
16,4 wl,

N

oy B
T

Vnstd] = (Psrdeddn), @998 ¢ (B4 (dl ) OL6)]
J(Teb60) x Yo Y

Wir(shdlh = 0.04707 ¥ Wl

Bis = Valsbd) ¢ [Ymessd) -+ Wistd))

MG (i SO0RIH(L 3 SORHTLEB w (SR 4 EO0)

W = (M o (LB )] + (18,0 % Biw)

Vi s BRGS0 Cpost (SQRITART) w0 [SQRELCTaed@0) s s )
Qo= N8 o A8 60

Gaeatd=em 0 (Lo ) (Putdea60) /(T +a60 )8 (Phals L3 6 ) /29,42

370043 dey std, ot

aold oy £,

<05

2,00 1 /Thenede ey bagis)
B850 1hy 1 enede (sback)
68,90 £4. per second
8007 eu £, per winutelactual)

13,005 eudf, pew nimube(dey,std. )
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