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NUMBYER OF FFFECTIVEZ TUBES FOR THE "Gt PILEL -
Summary:

The method for calcuwlating relative heat generation as a function of
radius of an equivalent "G' type cylindrical pile for spscified inhours -
of ideal flattoning is glven in INIC-3833, Ths roport has bosn exiended

to include flattening curves for the rangs of zero to £00 inhours,
(See Fig.I) ; S S

Equatlong have teen intozratsd 4o determine &verage relative power per

tave for a fixod amount of flatiening, The followinz empirical eqmtion‘," L
based wpon a plot of the values obtained from tha analytical equation,

relates aversge relatlive power per tubte and numbsr of effeciive %ubea
to inhours of flatteninf, C

o f%?i.z
ot - 5+'27+F . X
- 2220 . 2220

vhere F = Inhours of flattening

n! = Averaga relative powar per tubdbe .

N - Humber of offectivs tuben

. 2220 - = Total number of tubes for the "G* pile

Averago relative power per tube, numder of effective tubgs, kw par effsc-
tive tuba, ond moxtmum foxpsrature riss per tudse foF 34,6 gpm water fiow

rate por effective tubde are tatulated 4in Table I for several valuss of
flattening of an 800 MW - 2220 tubo pile. e

Table T @

CHARACTERISTICS OF MAXIUUM PERFCRMANCE TUBES
TOR AN 800 Nv-2200 TU9S PILE

¥ n! : bt Max., Terp. Rise of
Inhours of | Avorage Relative | No. of Iffoctive KW For Water/Tuda,°F,
Mattoning | Powver Par Bade Tutes Affective Tads | (4.6 gnm Flow Bate) |
o 503 1115 717 1.5
100 .618 1372 . 583 115,1
200 .676 1501 533 105.2
%00 .75 1667 Lgo 94,7
500 718 1727 463 9i.h
6oC 797 1769 Ys2 8.2
700 813 1805 m;z g7 4
800 .831 1845 ) 5.7

L]

Table I VLassd wpon rnalytical calculations.
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Dlecuepion:

The method for caleulating sverngs powsr par tbs for & spsoified amgunt of
flattening s given dolow. Average powsr per tubs was taken relative to a
valus of 1.00 for & maximum performance tubs., The conatants %0 Do used in
tro analytical equationd are tabulated iz Table IT for 38voral valvog of
flattenlng., An empirical equotion (Hquation 3), which relates average rola-
tive power psr tuds %o inhours of flsttering, wns fitted to ths curve ob-
talned ¥ 2olving the analyticad equatlons (Equations 1 and 2) for various
amounts of flattening, The valuocs of aversge relative power par ftube
calculated from tho empirical oquaticn agree with the values obdtalsned by
olatica of the analytical cquations within 1.5%, (See Tadle III),

. 95 .
Totsl Relatlve Power - qRp=+ i n 20r ar
. . £

4
vhere B = radiug of flattoned zono, om. (Soo Table I-'VI)_
- » = ralative power &aar mbp |
© = radiuas, cam, ;
565 = radius of an equivalant cyiind:ica_,l pile

for a 2220 tuds square array

Total Relative Power contains ths conversion faots»
for the numbor of tubes psr eac. ‘

565 :
‘Total Rslativa Powsr = T R,S 4 A [3 (h)+E B, (vr)] 2Tz ar
h g o ]

[ -]
wvhere b, A, and K are constante {Se2 Tadls II)

°

2 565
Total Rolative Fowor = TTRe ‘3"2%2: [br Jy {br)+ K br §y (br?} (1)

Be
Aversgs RBslativo Fowsr per Tube = Xo%&l Rc]_a.ti;e Power = nt (2)
TT(565)
[, ]
Tahle IX
o
TABULATION OF CONSTANTS TO BE USSD In EQUATICN (1) ¢
thoaf ° {ca) H{em™)
Flattoning T, b 4 A
£ ; _
0 0 }3.93 x 107" 0 1 ®
100 16%  |h.bo z 10-3 |9.760 1218
2c0 223 | 4.8% x 10”3 5,646 1.2
00 21 |5.59 2 103 |1.73 0.843
800 362 16.53 = 1073 |-2.5 -0.552
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The oquation for the number of effectivo tubdes for the "G* pile was
patterned after the one used for the present piles:
]

e Sogfy n'! = avoragn relative power per tude
v - < . : ’
n = —_5.6‘03‘!»—'_ for prcgent ?iles. |
2004 = total number of tubes in present piles -
The equation developed for "G' pile ia:

at - _2B+F (e

Ty

The values of n' calculated from the empirical oquation (3) for varlons amounts

of flattening are compared with thoas obtained by integration (aqua'qione 1 and 2)
in Table I1I. g ’ : "

Table III

COMPARISON BETWIEN VALUWS OBTAINTD FROM EQUATION (3)
AND ANALYTICAL VALUES CF AVERAGE RELATIVS POWER FOR A 2220 TUBE PILE

Inbours of Flattenﬁiné;' _ n!, Avernge Relative PLWET nar Tuba o
- : Empirical Value (Eq'n. 3) | Analytical Value (Eq'ns 182).
0 | .03 (o5 R
100 : .h18 : B . '618, ..
12;30 .68y .676
0 757 : JT5L
800 . 822 o .83
u5F /0%

- ® The term, Eoﬂfﬁ, ray be approximated by tho simplei‘-te‘:m, .Q1F+3, Other

consbanis can be evaluatod to make the equation fit the calculated results
at threo points.
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