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NRC PUBLIC DOCmENT ROOli g7

I
; UNITED STATES OF AMERICA gf.Ti
j NUCLEAR REGUIEIORY CDMMISSION *

l SERVEo' MAY 111979 * N3/
In the Matter of

) Docket Nos. 50-400 h
0CAROLINA POWER & LIGHT COMPANY
9

| (Shearon Harris Nuclear Power 50-403
'

Plant, Units 1, 2, 3 and 4
)

t

' ORDER
,

' t

{ The Board is considering the possibility of'taking
, ~

; official notice of the fact that the test for viscosity

I is relatively simple; that industrially, viscosity is

|
- measured by observing the time necessary for a f1uid to

| flow from a filled container of specified dimensions

through an opening in the bottom of the container.

Support for this may be found in the Standard Handbook

For Mechanical Engineers, Seventh Edition, (Mc Graw -Hill) ,

p. 3-49, relevant portions of which are attached hereto.

Any party may object to this procedure or controvert.

,

the fact to be noticed within ten days after service of
,

this order.

IT IS SO ORDERED.

FOR THE ATOMIC SAFETY AND
LICENSING BOARD

/Ivan d. Smuth, Chairman

Attachment:
As stated

Dated a t Bethesda, Maryland
this 10th day of May, 1979.
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Il . .A
PROPERTIES OF FLUIDS 3-49,

:ts. )!;" s.p.u 7
.

. . '

j .pecise .cight is ir - ps, where p is the accelerat2cn of gravity. The units of density
7

-.qlm.t
sie slug it-* or Ib see' f t**. ;47*-\@% 4_ _ _t

The speciSc granty, s.g.or sp gr,is the ratio of the density of a substance to that ' W c, _----
i .<'

of 3 ater at 39.2 F. '

The -ressure P is the force eserted by a .*.us.d per unit. ares and has the units of % -!='E2

| i, def.ned as absolute pressure unicss specifically stated otherwise (see also Sec. 4).
^ k T 4. -~ilb f t-', Sceause therrnodynamic laws and relations are used in Suid mechanies p - *- -

;;h. S "
f, ,'.:'T.i..Tor convenience, pressures are often expressed in pounds per square inch, inches of r

'
water, inches of mcreury, or mi'libars, so esution must be observed = hen substituting i * '3f; ._.x

ir, fermulas. When press.re is given with res;;,ce; to sin.caphcric pressure,it is esIIed
"

s .- i ..
gue pressure. Thus, a pics.eure of 5 3 lb in.-' ga:e. or 7,.3 rp . when the atmcipheric T.~;pg

pre-r.re is 15 lb in.*'. is equiva:ent te 20.3 Ib in.-8, e.r 2.V:3 lb f t-'. Staderd at:r.cs. .
':

I pbcrie pressure is dcSned sr 0.1|G !b ft*', or 14J ib in.-8 To asoid ecnfusion, units , .:.-.

| of pres.ure are of ten = ritten at fris.lb in.-' d s. rif a.!b ft-: shs:psig.where sts and a
-

- . c;.._

sand for stro'ute and g stands for gege. The te=;erature T has units of R, degrees .
-

.1-i_ ;

( | Rankine. . .t . ?"d:? '.
"!

. When a f.uid *ons such that its velocities are free of maercscepic nuetuations,the
f.ew is ssid to be tcu. ,,er. The ow is ri.r6 lcat when the veioeities are subject to - E I. =Mff

..

8' .

*
* * /t; if5.Es

'

I maerce opic Sui tu:tions. Smoke rising frem a cigsrette in still air at Srst i!!ustrates
#C _ L. sci.lin.ir:.r ik.= or.d t!.en turbu!rr.t Sow when the suiris and eddics appear and continue.'

, *

W hsr.the Sc,w is Ir.n.inar, Newton's viscesity 1sw states that the applied thest f .E "".

, :. f 1.7stress , is pror.ortional to the rate of deformatica or to the velocity gradient normal to -

the velceity, dr/da. The vor.stant of proportionality , is the absolute or dynamic - ' , Q '.J. _ ..
viscosity, e , drid;r. A Newtonian f uid has a linest re!stion between the applied t-' .g.;;g_*

-

skar streo sr.d the rate of deformation, nhile for a non-Newtonian .uid the relation 2 . pr:m8
.

is non liarsr.
; In t!.c c;r 93 9te m the unit of dynsmic viecosit3- is the poise, having dimensions of

gr wec-t c:4.-: or Jy:,e see ern-'. The cettemary ur.it is the ecutipaise, having dimen- '.-
~

eions of ps.se X 10-'. The dyn.smie visectity of water st C5.4 T and atmosphuie . J. :.

pressure is 1.0 centipoise. In the English system the units of dynamic viscosity are - W27.;.c-'
. ""~~"' s!ue it-5 see-' or Ib see it-'. To convert the d.s ns tie visecsity in centipoise to units

pl.4Eof re see it-8, mt.!tiply by 0.053 X 10". .
-

-

Tne kinematic viscosity ,is the dynamic viseesity divided by the dentity , = ./,. gf
In the c;s sy stem the unit of kinen;stie visees:ty is the ede, havir; dimer.> ions of Ec:.7 :.

cme see". It is customsry to use the cer.fie:dr which is stoke X 10". In the J ~~ ~8

En;!!sh rystem the dimensions of kincinatie vissor:ty are ft: , ce - i. To constrt =_=
,

~~.G.._..,. ('. kinematie viscosity in centistoie to uni.ts of it'see-8. multipl.y by !.u G X 10".
. . -s . '

.
.

._

|. Viscosity can be deter =ined experimentally. A few such esperirnents are the
,

! Ir.minar f.ow of a *uid in a duet, the darnping of a tersional or spheries.1 pendulum, . . 2 ,;' EGO.i

cylir<ter w hen a f.uid f.'Is the snnular rpsee between it and a rotating cylindcr. , . " . * 94.,, ,_ .the rate of rise or fall of a sphericalbody in a Suid.or the torque exerted on a statienary
*

' '

. g =p'-

Ind astru.hy, v:9,esity is measured by cbservin: the time necerta.y fer a *uid to "ow .,pf, y"u-
-

frem a f.1:ed rentsiner c,f specif.ed d'mensiens through an crening in the beticm of the . . :
_.

Empirical rehtions esist to conve-t the ef".ux 1:me to kine =stie vrscesity, f; M g.
! cent amer.

In the United St at es the Saybolt Universal visccmeter is commenly used fer petroleum - ./I j.i=|-|| _,

precuett and lubriest;ng oils. For heavy oils the Saybolt Fural riscometer u used.
- ,' . -;:M.5 7-
. ., U 69a.'

!mensions of t:. esa viseemete s are ::rescribed by the AST.T!. In Eng!and the .I

FCRedwood v:ncr:.cter ar.d in Germs::y the Engler viseemeter are used.
, ,- i . .. ;_.;The v:.!ue of the kir.emr. tie viscosity in stoie* esn be obtained frem the foi:( umc

;prosi: stic:. et;:suces w hue t is the e#ux time in necenes. 79

( Saybo;t Urave-ss:, whe: 30 < ! < 100. . . - 0 Ca20c.' - I M : m: _,

i When ! > 100., .. . . .
. , = 0 00000 - 1.33.t F-~

.

| Saybe:t Furol. when 03 < t < 40.. . - 0.000i! - 1.54 ~* . O s. F
= 0 C010. - O e% : . c . E: -

| Wh e*i : > 40 . ..

. - 0 Coli.0 - 1.79 : /U .' T.~.'
-

T.e:w cod No.1.E:g!!sh . when 34 < r < 100.
l '.'/he: : > ICC ....

, = 040.'4 7: - U 'O f "% -

Siwed Mn.:m.:y . :.n:..sr., . - 0.tr27: - 00 W-l .

= Q.V;147' - L *
*..

F.:. ;'t.t r Gs t .sm s . .
e
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