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JAN 1 4, /f^fc 

IB aeoord&noa witB ymir ry^MBt ft f;uiak aunroy or tl» po»e lb lUUea^ 
«f taoawy «at«r plant* ha* b^aa vada bjr ^ * U« D* Abbott, who rwport* a* 
r*u*m 

A brlaf tmrrf ba* b«o& acuio of ftararal poaalbia desifzi* for hoavy 
mtar pllae* T*a pil* 
lat«d ovar Mtal* I 
IB tte wooiid, boa 
ttiUi«*d IXVKU 
« l m l * t l i « 

Tfr̂ tTT fliilitl rt lM ^ ^ 
lSf*5na f*a-

« oheU *Ml t«lb* taat 
«0«1A tlHM • • I M I th* 
W iMiA* tta* t«kM« Th* 

oonsldarad la which vatar would be reoirmi-
t , ordinary water «a* contidarad a* coolant, 

*ool£iit« Th* third pllv eonaiderod 
r»f« «r the aatal and waft oooled by ra-

*y*t«B« 

* «e«^ eoa*id*r*d to b* Bloilar to 
t«b*«« Th* h*ai7 water aedoratov 

•tihc of bvndla* of rod* «*«14 
tte t«b**. 

.x?' 

tm thi plXo oooUd vlth 
itoltar to MT of tte aodif leatlOBtf 
f 9 * ^ t * pUo* Itt th* ptX* oooXod «ith bMffy «*1 

i tUl AflA It 1* dooAybl* to boip thi weXa 
*t * a l i t — I OM pooothlo oololioB to 

!«% iMovy mUf «o i t OMIB** fMo th* ^iU 
M m MdaHfllaod bgr« 

Th* XtqpU olvoHi oooXod U tM.0 

^vtea oonld b* 
for tbo wator •••lad aotal* 
a r o o l m U t l a i orotoa lo 

itar U thl* •vtOTMl 
WMU h* to tak« tho 

i t iM a «MMB« th* 
thft booty 

oo«ld t h n bo 
g>olroo1oti< to tbo pUo« I t lo toUofOd that Vm qoohtltgr «r ootor la sMih a 

A MoU MMMl or hoot oooXd W f o f t o d Ih tho aodorator *• 
^ -;-̂ >1 : I t «0* OMdd W oooiod U w 

• A 

• ^ 
or 
a 

th* boild MMliir data wod i a tho o*1—latloao fiv thooo pUoo *>• 
tlTadftd I B tbo into«b*d t*b&o» fho XUm laho&od î hiM 1^ •»• tohOB a* tto 
IttiiiiM mlwi or k MUh •* a l w i i w la tho «r«%fl*. Ooovootioao to tblo waloo 
^pMMlB i a thi M l M l h i oooaMP. 

fktoiala 

for t l» i1—iMi t«*M 000 boaed «a a dangor aMffUtost of 0*1 
or tho oawrtaM taho oqa*! to T*0 of tho laald* tiAa dlaMtor. 

row i t idth Boaal • i a l — •taadardo or tb* Tuholar lantehgar 
fhr taboo i«» to X 1/4" • • ^ ^̂ laoo gaoator th*a tHo ar« MIW _ 

oM* tho vahi* vT oaiiaaiT Mdbomor dortp, faUg thlo oppMclaaUca r ^ ^ r v \ \ v ' 
tofea tjdanwi* i t U aoi • m o i i t y to haoo th* i i t loai *lflo oT th* —^^^--ML^^ - I I 
•or th* laltAao «»ocU« la aodor to otOaiOoto th* a looo da* 
«i*o« n * Sooo la h da* to aotai doolAaid oko oModaod hy 
aoat fiUao tm th* attor ooolod giapldto pilo, U lAiah Vkm^lmnil^ oa a fad 

,5*fŜ  
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rsical l abo ra to ry 

lao . X . 

or 

or-

fi«A oa« dlaneter would result is a k loe* of 0«..KJ4« for othar slsa 
rode, the surface to volane rKtlo was used na a ertterloa for sakliy 
extrapolation*• 

The att&ohsd table $!•«& onr baet ^ueaa, at the ^reaent tlae, 
of probable llKlU of ..rftotloal oparctloB* Tha*f» liatlt* are zK)t flnaly 
oototeUlMd bat are tbs foUovli^, 

Itexlnua jaio«(bla Utar Taloelty « ^^ ft«/*ao» 

tnslty m 2A0̂ 000 •* StX>,000 Btiv^* - flq* f t . 

ThU tehU 
watar U 

iatali^ dooim of 
•oattiaid la th* 

A partial U*t 

Tory rough eetiaate* of th* c^uaatltle* of heavy 
a* wall a* la th* pile Itoalf • Th* ao«urt>*y 

bary lov aad aay ha wrmii by a faeter of 
so qnaatitla* oeald oal^ b« M d a fre« 
would l«n»lTe oottUag the ̂ aootloa* 

foUai^ 

1« ngroiooi fir* 
U ofhlaatiai th* 

U ioadiag aad taloadAm^ 
Claai %o thU >««*loa| 
•MOMlwsd la th* oatar 

ia tbUpila» 00 mm 

th* pkyoloal 
boo paUtad oat that 

S* fciitfaHMi IioottMa la tho 

aad tboiaht ba* 
baUoiad tbat aU th* 

blto pilo «1U *!*• axlat 

iavalHvi h*awy 
Madd ta tj^ito oorlooo ead pasy gload taoufclo aay bo aatialpatod« 

4* ft^oat OootaoUai Tkto pvohlM U oiallar to tbat 
la tho aattf doolod aotAl^iaphlto pilm^ aad tbo l ia l to It lapoooo oa 
atioat U ait"a»a 

f^ U M U Thidba**ai Tho alalaa* tblokaaoo far aafa ^ar«Uoa la 
4 a»t d tr ia&t^ •otobliahod olao* i t i l U lavalr* ^aootUao ao to th* aoa-
^ oddltr tm lotonal «opa*vt* aad wihraUoaaX atroseao at the t«ba ebooto* 

>> 
^ 

piXoa aora alflo maaXiood aa boiad alallar to *haU tad 
aot ladbiaiir* with tho bm fXoalag tbrw«h the Ualdo af al 
aad th* iMwty mtor eataiao« Tho h»t l i^oU oMrelia fvMi t 
bo aooXad ia oodiawnr ohatX *ad 
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Th* bftftio Ruel«<tir j^tu t̂ s ««11 a£ & retiult of thie c« l -
oulAtlons i s oboifla in tho U»ei t«o ooluans of tbo att&clv^ table* 
til* t»o coluans differ only in t l * o3su:i«d thl.cin«aa jf tube \ i e ^ to r«t* ! 
t ^ bttx. ColuAH thr)»« a*e\£i«fi a 2 ^a wall tioleknai^s ior nn 0 oa il^net^r 
tube vb .̂eh for a 2£0 ?s l ov«i>ting ^recsurA rtisultfi in a r̂ori:in*; etrass 
of &><i Pel* This «ould Xk>t 0xo«ed tbu tiJ-oweible strosfi of c«rt«'n of 
the aluniuusi alloys but "Itb Suoh thla w U s i t i s bvli^Tod thbt di lTl -
•ulty eould b« exponecood in obtcinizig durt.ble eonn«cti n* to & tuba 
sheet* Co&sttc.uentlj, the data of oolunn four if(.s oiloulated Astiaalng 
tbe tube wall thloicxie«* would be 7»b^ of tbe tube ineide dlwrater ( th* 
*a&e Aesuaptlott >«ŝ wes aade bbove for the vbtor cooled plle««) 

A* 
eas eesua 
taiCM, I 
alhce If t 
box freealBg 
th* wapor pros 
t«^i«ratttra*« Xbu 
la Terj hl^h aperat' 
waloolty 1* purely 

0 * 

Tb* eetiaata of bas 
•Ktaraal *7*ta* Is very «^ 
fold* Thi* wa*ertalBty 1* daa, 
to uaoolved ;r»hlev* *aab a* ; fe^le*, la 
thlakaa**, *falaldl7« aj]d th* proo*** for 
th* raoirottlatlat beau ^ « Aad<vaba sui^Xl 
tb* erl t lokl eliM of a pi la a*t eonttt 

l a axtrapolatlai to tbe pl l 

cooled T'l^es, a li3iltln£ Telocity of 20 f t« / se 
atara rlaa froa. 1*4°? ( - A . ^ ) to 502*/ (IBO*̂ :) 
thl* represunts eloee to the auuiJBua for opar&tloaa 

was roduead apvraciably, poos ib l l l t l e s of 
would ba encountered* iileo at 1&> C, 

Idu ?*1 fiod r iees rapidly et hl^bar 
*o 4£^j^tlet tast^er&ture would result 

*• /Tb* obDosing at 20 ft«/ee«. ee the 

tara* of toa* of tl) la the 
efr*lly ba In error bj two 
of the water eooled plle*f 

e, iapaet oo^roeloa, tubo 
of th* ;iroduet froa 

Viaat* waluas of k 
aay aluaimiB* The** TalUes 
idarod bare. 
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•I 
Vetfil rbra 
)(etKl Deasity 
Coolant 
Alwnlnua Tube Thiok-
aeî Sy % of tube I.T. 

^ t c l Bod riiua.Xns, 
Tube al l ThieJmefts, Ins. 
>jbe I . r , Ins. 
'^ttlee Spftolafl, l a s . 
Tol\3ae Imtlo of DgO 

to 0 or lf% 
Base k 
'< lose for Al Thbe 
k l o s for Coating* 
k lo*^ for SeatlBf 
Yet k 
mtftialoD ATM, oa' 
t ^ Pll* Slsa, la*. 

(Selxbt • filaa.) 
9t. DeO la n i * , 
i't* u u n i a , 
Sste. H.IU> oats i te 

n i e , T«* 
5eta .H. 0 oatsida 
PUe, Ton* 

Velaaity af Fluid f\m, 
ft /*ao. 

Teap. Fluid lata Plle,^? 
Teap.Blse fluid la Oeator 

Tube, • T 
Te^.FXaid oat of Oeatar 

Tabe.^F 
AppreaE.Fraa«te»p throu^ 

^ne, pax 
tK^por Prea.Tlaid at Teap* 
oat af Oetttar Tliba,?8U 

rPlla Fewer kv 
Phaploc ^sasg l*ci*d, % 9f 
^•war eat 
<§ac. Seat Bnaity la OMtai 

of n i « , B t * / h r - * q . f t - ^ 
Teap, Crop throafh • t t * ! * ^ 
Teap.Sh^ tbroBgh I l a # * f 

^ par Total Teas aotaX 
^ par T*tBl ^ a * Vsfl 

Bundl* of l*d* 
9.46 9.45 

0.3T5 O.OTS 
0.2C 3.16 

SO* aboTW 
(as reci'd by ) 
( Tfa/el** ) 

Id 
1.100 

.Oft 

.004 
i.04e 

l a 

iss 
28.S 
X8.8 

41 
1.210 

.008 

.OIT 

.004 
l . l d l 

1»« 

T.8 
5.8 

SO 
80 

100 

180 

u 

ra 
tm^jQoo 

IX 

so 

80 

100 

180 

10 
T.8 

tf,000 

0*81 O.dT 

6i 8 ^ In pUo, 

tSOyOOO 
HO 
4 i 

8»800 
T^aoo 

880,000 
180 

48 
11,000 

£,800 
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This docum 

U/gUraid 
?.60 ?.60 

0.325 0.075 

0..:7B7{g«B) 0.:?5«(ewa) 
5.15 
8.57 

8 
1.140 
.053 
— 

i.ior 
410 

140 
58 
10.8 

10 

175 

20 
184(90^) 

108(80*0) 

SOB 

£8 

5.15 
8.57 

8 
1.140 
.098 
-

1.041 
410 

148 
45 

28 

500 

to 
1»4{90»C) 

108(80^) 

502 

ta 

180 180 
480,000 1,170,000 

0.5C 0.8T 

?,600 
U,000 

X,800 
7,60) 

tKrtiai 

^ 
..J 




