
FILE NAME: Foster Wheeler (FW)

DATE: 1960 

DOC#: FW034

DOCUMENT DESCRIPTION: Trade Journal Article - Cooling Tower Test 
Center - Heat Engineering



FWHeatEng 0004342



i n  C h i«  i s s u e « . '

A

Y *

On Streom . . .  or Milford Hoven..................... 178-183

Furncce Performance and  Efficiency of o High
Temperature V a p o rize r.................................... 184-189

Cooling Tower Test Center...............................  190-191

!
T/T Carolina Maersk . . ,  largest Daniih looker 

afloat ............ ............................................  192

OH IHt COVI»
Saettano! *'•*» «I Milford Havsn Ra* <tn«cy pVaiad "an wsom"
ol Mstlc*rd Haven, W aisi by Euo 
Fsiroltsjn Company Itaiiad, Photo 
ihowt hiimarv uude dittiflotton fo- 
«It’ ls t, U ft. and powarforminfl 
f iu n t nob* titq«e»f «d «»i
canuru itd  by i*»W  VrttMlU. »h*lroodttn, firily*owtnmn!ad pto*» bo* a <apnriiy Of 140.000 IPSO. Poi da­tai)». we Pp 1?l 11)

o p p o s it e  p a m
Fractsonstiim  tsc ii««  of «svd# di**»Matlon o*«fbc«d of Milford Ho*so l*t |i*srT  
ftbowinQ ol tha ngftt a  benb of Qtr to n d sn u n  and fo o l«»  A ir. io iload of 
«vat#*. I fe M ^  •■<tw«iv«ly for ihae* fw'i»*tvfi» o l Milford Kn**n 
S o d  Covér fh«to Court«»? ln(«roa>t«kd Qm im o I Etartrie Cgmpany

- FbUstiWW
F O S T M  W H V I U R  C O  » 1 * 0 »  A TI O N

4*6 r t fm  A V t,  n e w  veaac i t ,  n . r ,  .

V

* fn fha «Marosi o f fcdbt «agUmrinf 

L  L  KINNfV, *»WdW • VMCIHT i. SCHWINOtt, taw atorr rr»a»w*f

‘ WOAKS
CAtT lfttT ,N .J. MOUNTA1NTOP, PA. DAN5VIUE. M. T,

lU LE V U l. W o ik ............
IOIYOM >0.....................
CHARLOTTE 2, M. C ........

CHICAGO 3 .....................
C tfV IU N O  1 4 .. . . .........
DALLAS*........................
»mow 2».................
HOUSTON 2 ..................JaCKJONVIU! URo....
KANSAS C in  5, Mo.........
LOS ANGELES IS............
N iW  YORK \9, H. Y........
FWU0EIPHIÀ2...........
PITUtUftGIf 2 t ..............
ROCHESTER 7, N. Y.........SAN FRANCISCO 3.........
WASHINGTON

1AIE$ OFPICEI
. . . . . . . . .» ....(W . D. Toulmflfl A Assoc~A9tJP. O.Sas 12244, Narttairfa tmAch
.................. .......................U t  — Wd»K NJ.
................. .................................................. 10 M m I SfrM f
.......................(W. p. foulmoa 4 Aasar.-A«f.}1413 Wachovia Bank Mldaig ...................................id) Wasl Adams S u i t

................ l«oAr SatWbig
Ftdatlry Union Towar taJMIng 

. . . . .Michigan fluUdtna 
..................... PII Mala Stocot.................. |W. 0. Taafmon & A»»o«.—AgO1U Bandm taitdmg............... ......... 1060Boardat Troda lldg.

................................7UW , Olympic SauUverd
............ ..............................44A fifth Avonu*...............................Packard IwUini
...............................................Olhrar tafldina
............................. . 34 WWdHrap Slraot
............................................ .4 ( | MOfttt Sfttal.Tsw»f talldina

REPRESENTATIVES
ARGENTINA....................S. JaaUiH 4  CJo, A ldne Wa. V33. tamos Alrwt
AUSTRALIA.......................................A. Goninoa 4  Co* ltd« P. O. «a* II

Ssoedswaeeiw, ttaw*»«»U, H . 4. W-
C O lO M llA .......... ....... . . .  .AUktaraa. 1. A^ Ap«ftod* 4**»« 440\, Ba«a*a
CURA. .............................. Wdflam P, Bryant, Edlfkio Ahrao 402, Havana
DXNMAtK.........................SKANACIP A/R (MaHna sloom «ansrattnf a«0

«ondali drm a«|uipmonl only}, lradgads 22, Capon ha pan K
HAWAII................... HarwWu Iron Wnriu Co . P.O. ta* 314a K ffioM v 3
NORW AY.............................. (Marins tfoamganarsliAtt and«aodaulnfl

R d s W liT  bòtri C  O. n. KoriKsdf, AWtHioo Tr«df»a A/S, 
Otàlav Vlpalands vai, II, 0*1*. Horwoy

SOUTH AffttCA....................Hwl»srt Oavta« «od Company, lid . (tito lari«
Fe*f«r VAranlnr, llc f . Londafif Hvdam Hoossv 7 Rladfc St.

lahaimadHVO« Trorovaoi

TUIKET.

.(Rah« Uaow ««narotiag and «andandne
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Cooling Tower Test Center
65 M. Y. GU'BgH"

Ari thè puntai v lUipU-iiii-nt m in long-rattgc-«Milmg 
i l  lowcr design rcsc.trch uni) Jcvclopmcm pro­
gram Poster Wlieclcr s ( .urdmg Tower Test (.miei in 
rhe Richmond Reiinrri ni ’he Standard Oi) ( nmpany 
of California, ptovuimg usuiprthtitsiuc data auliteti 
by ihe Conlir.g Tower IX-pa.-iiiirnr engineering «.ili 
in imprinting tower nper.mng cilvcr.. ■ <» uni deter­
mini ng rhc aucprabihry or ii>.iicr..d tempo neon SuCit 
J.ir.i fimi pri.tit.il appi canini m dir recoimncmlaimns 
nude liy die enginefriiij; si dF io largc industria! users 
ni tonimi; n-.ircr for proe'tts purpmes siali ns centrai 
»Minili ne.im pianti. chtxnical prtiduuTi. and petrn- 
leniti lelineis a:rii ir .l 't i t  1:1 mivrr frarr.eivOfl: drtign; 
u aicr iliiiribLCkin sviatili, lin i Imd opabiluics. fitti 
.icriklviMinu jaràiniiaiiu' idi .nnhgurariiins and spar­
irli;, .in.: die Julny i»/ vari :<r- 1 s m  >f »ur t-icc loutinga 
anj cntistfuctiun materiali :■ ' w-ulist.’iij curtimon 

liil.iblolv.d ac ili prcscut alt fise i t i t i  alvi, imi 
ti-ieaich inualj.uitiit icpl.iccs to t in. limi» ftirmcrly 
loi.itt-u it Cirri-tr. Non- Jersey Manu cnmpuneius 
uscii in die 1..WM1 rc.o prngnn» include 1 full-scale 
mJasttial sue mwct of inditeci! dtaft u'iinterSnw de­
s j'ii m j .1 pdot ri mi r tur proli minar/ cxpju.'iui.ii:. 
lindi i.itsnrs are mnipleiel,- i.-uttuincnted wiih indi- 
i.iriny and recordim; «juipinrnr (in prtaisr incanire- 
meni .di icsr data

Industriai S ite Tower

Tlic Unii inmpunt-ms>d thn i.iminr.-cialsur riraer. 
«hicti inii-aris di Ir x '-!) li m piasi imi l ft in 
lieijdii. are .tirimial in illuse -r. Itrual serene ilirnuuli- 
nui :he uurirry in ilu- iicw Ime ut e.iiilir.}; loutvs tirsr 
tniiuduittl tu iinlmnj he f\ »ter ’'X'iieele r in 1955. 
I:r.|\irr.mi design tr.ilurri .il fin, unir -rt /»...v;,-:, t,tk 
hai mg »-.Metti. I emù 1 u ini nx: « iris ihcrrhi diminuir); 
e-.cctilru' l'iiuli. :i Jiir Ji •intuii’,» ".ili'« ni tilt Jovn- 
>p ay lype II nini; spini 'n id i.; 4di muti! sa el header
*C Ine: f u;.'ùt.-r i .a,.'mi: T eutt Dep.lercril. toner Bi'Sefìrr 
I iiipuanoi!

InUu.tMulure tou-er, a prim ati rompimene of 
(Luroliiig T oner Tesi l.emer. meaiutcs 30 Ir s jO tt
in pian un| i t  l i  hiyih IMisi toner and Central 
« m iro! eem er are lo c iicd  dm eFy thè mairi icstver.

1,!<I

and laterals which disttibuie it-e ciiudanng water 
through specially designed ffakelue norrh-» having a 
full enne spray pattern, dn/j eUattiuitnn tit the two 
past chevron type installed above ihe a-aitr diiiribu- 
non system. The nletkatucjl tqutpmint mppon is a 
single Ira me work of itrufrur.it .sirs- bolted to the 
inner columns

lijsic mechanical cipiipmcnc on die inner consists 
of a hp iwu specs!. 1BI ¡0/91)0 rpm, T.E FC  rrairm 
Kirin« icd rhrnugh 1 flrxihle cm pliiig jnti lubular 
slid: ru j  spiral bevel srrtsj reducer Ti e fan diameter 
is IS f( which permits lesting of 'lie variuit fan de­
sign» utiliaed on Foster VC'licelcr tmvers. Prototypes 
are studied for their abiliiy 10 wirlisr.ind »Cl ere service 
(fans operate at a rip speed of Id.501) fpmi and to 
littcrmii.e their exact acrodyrum-.c per!rsrm.itKe

Tins tower includes provisions lw  icsriog the van- 
mi-, inner heights RXMicit.istatci by 'X/hctlcr
rhrough install.iiinn nf .1 ''false' c.iich bavin jt  varying 
elevations Tlie tower hc.11 load iun be s-arted over a 
wide range up ro a maantm of H'l: million Boa per 
hour Thus considerable llesribdi:) is possible in ad-
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justing water llaw rues and iidtr water temperadles, 
itutnitneoratiua of the main tower incorporar»; 
Vf'jter Flew: Inlet tratet daw is measured by meat» at 

thin plate orifices in exdt of die two in!« fines. 
Two M a i are used to ubeaia a high degree of 
accuracy ovet» wide tinge of watet flows. The 
tups u e  connected to recording manometer*. 
Gilibntirm of the orífices is by mean* of a weir 
located in die sump and Jfso by means of a pin» 
tube traverse of the inlet rises pipes. 

Tempemwm: Temperatures ace obtained by means 
of ihermal resistance elements connected to a 
recorder. All thermal resistance elements ue 
calibrated prior m a particular tese by means 
of mwtury-in.glass dtettnotneten divided into 
(12 F btctcmcnis.

twetuy points is weighted with the air velocity 
obtained by measurement at the particular urea.

M ol Town»
A loor font square p h i tower of the forced draft 

design is used for dete(mining relative vahes for 
vorfaws till coofigiiHtbms and spacing. Air am) water 
flow is determined by means of meeting orifices on 
this unir. The ait is delivered to the tower through 
ducting by a centrifugal blower. The «ret bulb tem­
perature of the catering sir o n  be increased arti­
ficially by meant of bleeding low pressure steam in the 
Inlet ducting to study the effect of wet bulb tempera­
rme on tower performs nee. Fill designs that show promise from pilot tower study ate tested for absolute 
values io the fuH scale tower.

Pm  Pawn Rtjdingt: The input to die fan motor is 
obtained fimo a recording wattmeter.

/Vvoew Drop; The pressure drop is measured by a 
setirs of screened ups located within the tower 
to determine such individual components as air 
inlet loss, lilt loss; and eliminator loss. The taps 
are connected to inclined draft gutgu  located 
in die central cod crol tenter.

Air Flaw. The ait Arw is determined by two methods: 
tint, by direct measurement with vane ane- 
mnuerer ur air pitra tube, and second, by beat 
balance «in the cooling tower. The loner requires

Corrosion Studies
Steel test samples with various paints and plastic 

coatings i t t  analyzed as ra service life in the ¡nduscrul- 
size tower fu* application in commercial sendee, la 
addition, various materials starting with redwood lum­
ber and including plastics, mends, ceramics and even 
phenolic coated paper ate studied before ¡ntiuduciioo 
fa Faster Wheeler cnoliag towers. One wall of the 
tower is sheathed with variuuv grades of cement as­
bestos board u> determine the quality ol material re­
quired for this type of service

an accurate determination of (be exit air tem­
perature. «xnmpliahed by a twenty point tra­
verse above the fan suck at rbe poirai ol equal 
fan area with recording thermal lesisuace ele­
ments equipped with wet bulb socks Each of the

V4?t .n* ¿ K» V  .
TM CmSw piphtg dwSg» pemits sraOial el Sort tS M r« la « a lirli» n lm s lfd  by esUnnaeri 
af«nesM «w !*r«& w M M vM m m (4feft*»  'ootartng An pvop (d)- IW wA ahn 'luhaa »aw  dirndy fcoralhahta wit)wptB»g«.«i1[^...

Yen Data .
Both die indusuiabsue induted draft timer and (he 

pilnr ttraer have been operated tu the extent that 
more than -*00 separate test conditions were obtained 
ficm the induced draft tuwer and inure than SOU con­
ditions from (iw pilot tower. Tests conducted on an 
aluminum till nek led u> the design of an atl-altuninum 
Cikdhqi isasst that tu* been saiubtturdy in service 
time 10W. (See H rjt Rugitwaiag. July-August 11159. 
pp. M -M j. Alt test data obtained fmm each tower is 
correlated uuroinaiieally on the Bendix 0-15 digital 
cnmputet looted in Foster VCheeier's New Yttfl Cits 
beadqtaitrrs The computer is programmed for cal­
culation nf all variable* entering mm «wl-ng tower 
design.

Project data obtained (tom the tear center dusing 
the past five yean has enabled the Gliding Tower 
Department vngititen'ngjtfotp toeffiv» tuhtuaatul on 
pmvements with respect to tower operating efficiencies 
as well os providing a reliable determination as to 
die acceptability of material component* The tecem 
modifies aon of the full-scale courtrerfluw tower to a 
aoatiow design has permitted a comparison of the 
performance and structural duratrefinics ol these 
two Jcsgru. 141
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