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Cooling Tower Test Center

by M. V. GRUBrR”

3 che prunay unplmn':m i 1 long-cange mnlmg
A wwer desym reeardh and development prao-
gran Fuster Wheeler s Cuching Tower Test Contes 0
the Richmoad Retinery of vhe Suandand O Campany
af Califuema, 's providny comprehensive dana utiliced
by she Cooling Tower Depuruvens engneening sl
W ompving wwer spetaung eilicen e ad Jerer-
nuaing the iaeeeprabadity of mater.a) components Such
Liza find pricical app canun m die eemmendanons
made by the engineerig suff 1o large induseeial users
of coutimg warer for process parposes such as cental
staprn weam planes, chemuadd prodeters, sd peten-
Jewn iefiners watly respedt 1 tawer framework Jdesiga;
water dastrbuoam svsieme, heu load capabiicies, fan
aerodvnamie porfonmance all conhgurazions and spac-
iy, and che Waduy of varous o res of surface oarings
and cepstroctinn materezds o wihistond corsiann

Establisbed 4 s prosvss sie Bve yean ago, tha
tesestrch nsiallanon replices wor faclines formedy
hocated o Carreeti, INew Juesey Magur campunerts
usel i the sorknas zen progrisn nclade 1 fullscile
indastaal siee tawee of unducad doabr counterfiow de.
spnoand pilot rwer tor peedininary explu.’arum.
Buth totwers are compleredy iscranented wub indi-
Qg and recording apapment fae precse mcasurees
mene ob il rest adae

industrial Size Tower

The i compancnts of thi ommmeGal-ize tower,
which meeures 0 X 3 o phig and w0 oo
besgthe, are wentieal o e e ozl 2ercee thraugh-
aut the cennery an the ftew bz ob coolieg awers hrse
intoduced e andasery by Poaer Wheeler in 1955,
Evparnent desigo teatures ob ehis arar wre framenark
havaing estern | gusser conoec i iherebs eluaaary
e ke it seater drrthennot voasom of the Jown-
s av tvpe veng spur il sebiles s mead sieel header

ot dues Topiresr Conding Tewer Depururent, | osier Wheeler
atpaanon

Indudtralsize fower, a prnary compongne of
Looling Tower Tust Center, measares 30 &t x 30 te
in plan am) a1 ft high Dilos tomer amd conrral
conftol center are fosted dineky the muin oo,

1)

and luterzls which distribute ke citwlanng warer
through specially desipned Hakehie noetles having 2
full cone spray pattern, JInfi elisttnators ot toe two
pats chevion type inswalled above the water distribu.
uon sysiem. The mechansed squrprionr wpport 1s 2
single framework of structussl stee balted o the
tower ¢olumns

Hasic mechanival cyaipent wi the idwer consists
of 4 7% hip twu spead, 1360,/900 rpm, T.E FC morog
wnatced theough 4 flexible covphing and mbular
shafr to g spreal bevel speed reducer The fan Jhametec
»n 18 fr which peemus testung of *he vaniie fan de-
signs weiliued on Foster Wheeler wwers. Prorarypes
are stidiad for their sbility o withsund severe service
(1 operate at & tip speed of 12300 frng and 0
determine ther exace Jeradynamed performance

This ower wncledes provisions or testing the wans
cuy owet besphey manutycaned by Foster Wheeler
rhough matatlacion uf o “alse” cch bastn ae varving
elevatons The weaer heat luad wan be vaned over 2
wide range up o 4 maxiam uf 108 milbon Bea per
bour Thus conmidenznle flexibidiny 15 zosuble in ad.
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justing wuree llow rares and inler water emperatates.

Inscrumentativn of the main 1ower incorpamres:

Water Ploiw: Intee warer How is measuced by means of
thin plate orifices in each of dhe two inler lines.
Two inlees are used to vbmin a high degree of
accutacy uvet 3 widde range of watee fows. The
ups ase conpecied to recording mannmeters,
Calibratinn of the ozifices is by moans of a weie
locsted in the surop and Jiso by means of a pitoc
tube teaveese of the indec rises pipes.

Temperstares: Temperatuses are vbialoed by means
of theroml resistance elemenss connected to a
recorder. A} thermal resisance elemonts ace
calibrated prine tn o pacchudar wsc by means
of mercury-inpluss cheemomeners divided ino
6.2 F inceements,

£um Paswer Reudingi: The ioput (o the fan mutor is
ubeained from 4 reconding wattmeter.

Precsure Drop; The pressure dup is measured by 2
seties of screened wps lucued within che wowe
w determine such individial components as air
inler loss, tifl Inss, and eliminaosr loss. The mps
ure vonnccred to inclined draft gauges located
in the centeal coutral venter.

ir Flowe; The aie thow is derermined by two methods:
first, by ditest messurement with vane e
mamstec ur air pinx tube, and second, by bew
tulence on the covling towee, The latoee requires
an accusace Jdeeermination of the exit air wm-
pocature, accamplishiod by » cweaty poine tm-
verse obove the fan stack o rhe paines of equal
fin area with reavrding thermal sesisuance ele
mens oquipped with wer butb socks. Exch of che
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twenty polos is weighted with the air velocicy
obtained by measurement at the parcicular area.
Pilal Towos

A four font square piloe tower of the furcad drafc
design is used for deretmicing reladve wlues for
various ) coofiguratinns and spacing. Air snd water
flow is devermined by means of memring wsifices on
this anie. The aie is delivered oo the tower thruugh
dusting by a cenuifugsl blower. The wet bulb tem.
perasure of che encering 3ir can be increased atti-
ficially by means of blceding kiw pressure steam ia the
Inket ducting to study the effece of wee buld empera-
tute on towee performzace. Fill designs that show
peoise from pilar tower study ace tesied for absolure
values in the full scale ower.

Corrosion Studios

Seer) rest samples wich various paines amd plastic
cuorings aze anulyred as wo servive life in the industrial-
size twwer Fur application in commercia) service, la
sddition, rarious maccrials starting with tedwood lum-
ber aad inclwding plastics, metals, oteumics od even
phennlic coared paper are smdied befuse incraduction
in Foster Wheeler onoling wwers. One wall of the
wawer is shuathed with variows grades of cement g
bestos boand w detenmine the quality of macerial re-
quired for this rype of service

Yau Dota

Both dit indusurial-uze indued deaft oower and che
pilor wower have been upersad w the extent that
more than 200 sepacate test conditions were abtained
frem the induved drste waer and wure das 508 con.
Jitions brom dwe pilie twaver. Tests condueted on 3n
alarminum ill sck fed v the design of an all-duminum
conding et that bas been suistactondy in service
vinte 199K, (Sre Hest Fuineering, July-Auguse 1459,
pp- 62631, All rest dum obesiaed bam each wwer is
wetclated auramarically oa che Bendix G-15 digieal
ammpurer bagtad in Foster Wheeler's New Yurk Cin
headyuasters The cumpurer is pogramned for cal.
culaniun wf all varishles entering intm cmling wer
design.

Project daca ubrunal from che cesc cearer Jdusing
i pase five yeus hus enabled the Couting Tower
Departmens cngdnsesing prop to effes mbstaset un.
prtvements with respeut 1o waer perating efficivacivs
a5 well as piwiding a refisble determinatiug 4 0
the acceptability of matenal ammponenes The recent
modification of the full-scale evuneerfow cower to a
crosslow design has permitted 2 compariton of the
perfoemance and structural characreristics of dwse
two designs,
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