NRC PUBLIC DOCUMENT ROOM

UNITED STATES OF AMERICA
NUCLEAR REGUIATORY COMMISSION

SERVED  MAY 11197

) ,
In the Matter of ) Docket Nos. 50-400 \3f

) 50-401
CAROLINA POWER & LIGHT COMPANY ) 50-402
(Shearon Harris Nuclear Power ; 50-403
Plant, Units 1, 2, 3 and 4 )

ORDER

—

The Board is considering the possibility or'taking
official notice of the fact that the test for vifcosity
is relatively simple; that industrially, viscosity is
measured by observing the time necessary for a fiuid 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 Handbock
For Mechanical Engineers, Seventh Edition, (McGraw-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

Attachment:
AS stated

Dated at Bethesda, Maryland
this 10th day of May, 1979,

9905250342 4 G
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PROPERTIES OF FLUIDS

specibe weight is v = g», where j is the acceleration of gravity. The units of dessnty
are slug {1=* or Ib see’ 117 . . .

The specifc gramity, 6.5, O $p g7, 8 the ratio of the deasity of a substance to that
of nater st 392 F. 25 y

The pressure P s the force excrted by a Suid per unit ares und has the units of
Ib f1=t, Beesuse thermody namic laws and rclations are used in fuid mechanics, P
is defned as absolcte pressure uniess sperifically stated otherwise (see also See. 4).
For convenience, pressures are often expresyed In pounds pur square inch, inches of
wites, inches of mereury, or millibare, so caution must be olserved when substituting
in formuias.  When pressure ix given with respect to atmosplicric pressure, it is called
g cv pressure.  Thus, s pressureoi 33 Ibin.=% gu2e, or 5.3 po'g. when the atmesphieric
pressure s 13 1L in "% 18 equiva.ent te 20.31b in."% or 2023 b f1*r.  Standurd atinese
piarie pressure is defined g 2106 1D 1178 or 147 1L an "2, To avoid cenfusion, units
of prossure are often writien af peia, (b in.=fats pefs (D17 abs:png. whereatsanda
s 1né for sLeo'ute snd g siands for gage. The temperature T has units of R, dugrees
Fankine.

When a Buid Sows such that its velocities are free of macroscepic Auctuations, the
Bow is 52id 10 Le iemingr. The flow is furbulent when the velocities are subject to
macroscupic fuctustions. Smcke rising from a cigarette in still air at first illustrates
tow and then turbulent Sow when the swiris snd eccics sppeur and continue.

Wian the fow is laminar, Newton's viseosity law staies that the applied shear
sirees ¢+ is proportional to the rate of deformaticn or to the velocity gradient normal to
the veloeity, @V ds.  The consiant of proportionality » is the absclute or dymamic
viscositt, r ® w1 dy. A Newtonian fuid has 2 lincar relation Letween the applied
shear strvss and the rate of defurmation, while for a nen-Newtonian fuid the reistion
12 hon-linear,

In the rze syerem the unit of dynamic viscosity is the poise, having dimensions of
£r see™ ! rn. " or June see o™t The custemury unit is the contiparse, having dimea-
vions of pu.se X 1071, The dyazinic viscusity of water st (8.4 F and aimorpherie
pressure is 1.0 contipoise.  In the Eaglish svsiem tie ynits of dynamie viscomty are
slue (1 see™t or b see {27, To corvert the Gy namic viscosity In centipoise 1o units
o! lo see (172, miltiply by 2.065 X 107

Tie xinermatic viscosity » ¢ the dynamie viscosity divided by the deneity » » /5.
In the ege srstem the unit of Minematie visecsity is the soke, Laving dimnenricns of
em? sec™'. 1 is cuntomary 1o use the ceniivoke which s stoke X 1071 In the
Zazlish system the dimensions of kinecmstic viscesty are ft! see”'. To comvert
xinematic viscosity in ceatistone to units of ft? see™!, multipiy by 1.076 X 10°%

Viscosity can be determined expesimentally. A few such esperiments are tue
izminer fiow of & Suid in 8 duet, the damping of a tervicnal or spherical pendulum,
t.e ~ateof rise or {2ll of s sphercal body in s fuid, or the torque exerted on 2 stat.cnany
eolinges when = fuid flis the snnuisr space between it and a rotsting cylinder.
Inc ustrinl o, viseesity is measured by chserving the time neceesary fer a £uid to fou
frem 2 &licd rontainer of enecifed domensiens through an cpening in the bettem of the

Jations exis: 10 sonverst the ¢fSux ume 1o Kinematic visconty.
- the Unitec S1ates the Saviolt Caiversal viscometer is commenly used for petreicum
srocuets and lubricating oris.  For heavy oils the Savbdelt Furol viscometer is used.
T ome=sions o 1l sss viesomeicms are arescribed by the ASTM. Iz England the
Redwood viscometer and in Germany the Eggler viscometer are used.
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e vl Lonemaiic visrosity in ftoxes can be ahtained rem the fulloning
sproNITS ore whyre ! if the oFyx time In secones:
7%, s, whes 32 <! < 100 @ QN0 - ) N
00.. . 8 /A% WL o y & 000220 - 1.33.¢
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Tesnou Cagliss  when 34 €:<100.. » » '

Vhes : > 100 ;- :

: BooAlYy TRaghisk y -

Ex +mm3d) ' -

%
g W

ar

¥ 7 ¥ U

IO ot AT
o Y AL
b

nal.'

4
e

i

"l;."




