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I. Plow of Gases Through Barrier

NOMENCLATURE EEEEET RN

April 28, 194k

U)

Unless otherwise spe
at 25°C and 75.0 cm Hg at

lotation

T F
F(He-CCh 50/Y4)
P(No 76/25)

sp fl

ifigd, all flow data sh%ll be expressed
¢ ( Cpg = 13.5 g/ cos)

[@¢]
O =

. X . . 2/
low through a tarrier in ccf/em®/zin

<«
(0]
2]
o]
'3
")
H
ot
©)
=
[}
4
o]
Lo}
4,

T,tal flow of gas mixturc through a barrier exprossad
in cc/uzin

VlOw per unit arsa of He-CO (40—60\ rixture hhen
= 50.0 cm pp = 4.0 cm (exnressed in cc/cm?/min)

Flow per unit area of N5 when Py, = 76.0 cm and
pp = 25.0 cr (expressed in cc,cm /mln)

Specific flow - cc/em®/min/cm Hg op. This is
comronlv linit=2d to use wita air

and to 29°C If not quaiified so fl (75 7295
understood; otherwise state sp f1 (uncorr) or

sp f1 (pg/py) or sp £1 (zero).

Volume flow or velocity of gas, i.e., ccf/cnm?/sec or
cm/sec (under conditions of measurement which nmust
be specified)

Specific mass flow em/ cn®/ sec




(¥, 76/25) or
A (air 76/25)

A 76

Y0

;Definition

'}Eéﬁméaﬁiiit& =

Measured net flow Oxugastxhibuah ‘barrier
Calculated net flow‘fogas by -diffusion

only through unit areaﬂunder the same
pressure and tempera ature conditions.

(See Callihan ct al., H~738 (5R-135) and Weil and Slack,

¥-780 (5-1190).

4 values for Np or air at pr = 76.9 cm; Py = 25.0 em

1
-]
0]
(&
Y
=
(o]
o’
1§
¢
—_
£
Q
3
~
=
®

T for “2 or air for Ps
op small)

Yy for Py * Dy = 05 for 2 or 2ir, ¥ C nmay be taken as
measured at p; vk cm and py 2cm(1.&, op small).

Porosity slope factor (permeabdility pressure coefficient)
defined by the equation:

N/ B -1
¥z X0 [148 (op + my)

(See "Flow of Gases Through Barrier,® l/Zl/uh,
Deanesly -~ Jcoluchia Serinl ZFo. 100X3-5025)




Notaéibn-

My

Ml

c or Nl

1 1
c! or Nl

c' or K

(1-c) or N

(1-c') or Nﬁ

f*

f(50/4)

:5
9h

Molecular weight of heavy component- ‘

folecular weight of light component

Volume % or mol fraction of light component entering
fore pressure side of barrier in control gas

Volume % or mol fraction of light componant leaving.
low pressure side of barrier in product gas

Volume % or mol fraction of light componeni in rejact gas

Volume % or mol fraction of heavy component entering
fore pressure side of barrier

Volune % or mol fraction of heavy component leaving
low pressure side of barrier

Gencral term for inert gas palr separation; unle
otherwise stated it szall refer to (40-60) hg—qug
mixture

Hh
n
O

I¢eal separation

Separation factor for He— 00, when measured in a
standard turbulent holc at pressares pr - 5C.C cm;
Pp = 4.0 cn of Hg with C F =20+ 1 liters/m=in. See
Jacobsohn, ii-498 (1C-i163, 2/11/“u)

Separation factor for He-U0, when measured in a ¢if-
fusive mixing holder =zt Dy = 75.0 cm; Db = 8.C cm;

cut = 6 = 10% and mixinz efficiency = 9M

Gereral form for above

Separation efficiency = _35___ x 100%
og

1




Ts

or’” .
. 5

““Definition - ’

O s
cwpl)i =< or (>X-1) when P = 20.0 cm, Py,

.General séparation factor -

Ideal separation factor for:C;éI6 T

i
I
.
(@]
[¢]
g

e = 0.1, E = 93%

(>-1)1n 2 {See B. A. Jacobsohn, 1C-1il62, 2/1C/Lk)

N

(-1

.

atnd' s X K

Bieppavatorssy

- xgmre

< —




& Ca

(Y73

Definition
Circulation Tlow (measured at.entrance to barrier
holder) liters/min at 25°C and H.=:76.0 cm

e 7 Cut = %_%: (See A-763, pag’e\l'6,"1'3. A, Jacobsohn)

h ‘ Half width of channel in case of two barriers or
the distance from barrier to wall with single
barrier '

u - Averagc velocity along channel in cm/sec

E .. Mixing efficiency (See A-763, 1R-168, page 18,

B, A. JacoTsohn)

IV, Temperaturc

c P, . 5 -
In general, 25 C sk2il Te consicered standard temperature for
measurenents.

Notation

T Fermeraars O .
o m fo)
t°C Terperzvae 0
Tf Tamperstore 1 at which a flow of gas takes place
Ty Temperzture of messurcuent °K

L T




,Notationl

Py

‘gt

P50; P65H; P8O

is used;
be p/P65.

~ Unless otherwise specified, ,ll
in.cm of Hg of density 13.6 gm/em”. .(

.

ressvres should be stated
s., corrected to 0°C)

P
I,

Deéfinition

General terw for pressure
Pressure zt barrier on high pressure side of any
barrier (f ssur

Pressure on low pressure side of any barrier
(back ﬂrossure)

the hizh and low pressure

Pressure 7¢ror across a barrier = re - Py

Parometric pressure exoressed in cm of Hg at 0°c
. . )
Watcr vascer presswre cm g at 0°C

CVﬁ*aixvristir yrosswsre, i.c., pressure at which

o F P .
b o (rcntius, R.3. Tests, A-121G; 1-Rk1S)
1C0 ©
- . (3 . ~— -
Fressares at waich separation efficiency, s = 5C=,
65%, Z(%:, etc.

Partial pressurces shculd de stated as such.

Reduced pressure nay be stated ns p/p* when separation factor T
when separation efficiency s is used, the expression shotlad

Shape factor of f - p. curve may be stated as P65/P85.

TN

5.
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Re

<1

sical Constants

'
,

Density in gm/cmj

Hean free path in cm

Specific heat of a gas (constant

$tio svecific heats of a gas

Diffusive coefficient

Thérmal conductivity for wvapor

Viscosity - poises or dyane-sec/cm

Bffective molccular diameter for
specified gas, i.e., 0He

2

Standard doviation from mean

~ . . N 2 .
Gravity constant = 980.27 cm/sec in

Tumber of molceculss vor unit volume

Aversge molecular velocity = 1H.55 x

Avogadro's number
Reynold's number
Gzs constant per gm

iiolar volumc of gas

6£.023 = 1023 per

mol

- 83,14 x 106

pressure)

Specific heat of a'gas (constant volume)

collision,of

ESatd
NIv

ergs/ °C/gm nol




page 9

5-M272
‘ 1.1-5
e L/2g/ul
VII. British Terms (See 100XR-4962)
Notation Definition
G= XT76/50 Garma ratio - this may be related to the porosity

glope factor (S) as defined by Deanesly by the
equation G = 1 + 150S

B _1

P65 Pressure in mm of Hg at which s = 0.65 for a 50/50
molar percent mixture of €O, and N2

L65 = 2%5 = P65(G-1) See N, Kurti letter of 4/8/Ul to G. Scatchard

€ Defined by the ecquation oc = € c(l-c)
8 Separation efficiency =€ f€
NOTE: -

The definitions of s,€ , and P65 given herc as usod by the
British arc slightly different from the meanings given on
pages 4, 5, and 7 in thc American definitions. Unless

- specificd, the Amecrican mcaning will be assumed when these
symbols are used.

VIII, Miscellaneous

Notation Definition

T Running nuviiber of stages in cascade
d Hole diamcter

E Average hole dianmeter

T Hole radius

T Average holce radius

t Time in scconds

A 2 abP I NN Y M 12 W L MU AP




Yiotation

29

E (2ritish)

c or Nl

(1—0) or Nh

e! or !

g e AR i s e e T
; !Lf?: %&' AT :
i AN A A ATE) ’qu
A A
e

» ¥
AT
S
ﬁ%"g
AR
1 +

SIS,
;t;{%@ﬁi‘{
wh

/ "Edge of cubic cell

Volune % or mol fraction of light component entering
‘high pressure side of barrier in control gas ,

Volume % or moi fraction of heavy component entering
high pressure side of arrier

ol . . .
Yolume % or mol fraction of 1izht component leaving
low pressure side of Tarrier in wroduct gas ’

o ~ : .
Volume % or mol fraction of heavy component leaving
low prossure side of harrier

-

f 1ight componant in reject

v bl L.

Volumsz 5 or mol fraciien ©

Fas

Sirculztion Flow (:icasured at cnirance to parrier
H 3 T4 ~ 3 - 7 R

holéor). oiters/min at 25°C and ¥ = 76£.C cm

Specific heat of gas

o . . : !
Specific nzat of gus {conszant volume)

s

Holz diamcicer
Average hole diametor
Diffusive coefficient

Mixing Bfficiency (See A-763, 1%-168, oege 18,
B, A, Jacobsohn

Genersl term for flow through barrier in cc/ em®/min

AT o5 Ty

i

oo o GO

e

CE N S

e




F(Ng 76/25)

f*

f(50/4)

G {(Eritish)

f¥ion. v, iz
Fe v

P

urie o

K]

er unit area of He-CO, (40-60) mixﬁﬁ:éwghén ’

/gin)

- 4.0 cm (expressed in cc

“ e Se i

. f?fﬁlqw:%ér unit area of N, vhen pe = 76.C cm and ’
pp.= 25.0 cm (expressed in cc/em®/min) ' )

General term for inert gas pair separation; unless
otharwise stated it shall refer to (40-60) He-CCo

mixture
£ = ¢y i=¢
i-c! c
R
. 7 My,
Ideal separation factor =y 2

[
iy
[}

Separation factor for He—C02 when measured in a
standard turbulent holler atl pressurcs Dy =“50.0 cm;
Py, = 4.0 co of Hg with C ¥ = 2C 31 liters/min. Sce
Jacobsohn, k-Lgg (10-11163, 2/11/:L;

Separation factor for ie-C0., when measured i
diffusive mixing rholdor at pe = 7 T
cut = € = 10% and mixing efficicner =

General form for above

676/if0 - 5amma ratio - tnin ey te relatved to the
porosity slope factor (S) zs defired by Deanesly by
the equation G = 1 + 150S

Gravity constant = G8C.27 cm/sec2 in NYC

Barometric pressure expressed in cm of Hz at c°c

Half width of channel in case of two barriers or the
distance from barrier to wall with single barrier

o]

.

~
~

at C

e

Water vapor pressure ch

=
o
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Notation?:

- W s .
~Definition

Thermal conductivity for wvapor- -~ i

| = ~
i , . . - :
{ P . R N
: L65 (3r1tlsh) P65 = PE5(G-1) See N. Kurti letter of 4/8 Uk
: B .40 G. Scatchard : e
[} , . [ . LT
: M Molecular weight -
Mn . Molecular weight of heavy component
Hy lolecular weight of light component
Nl or ¢ Volume % or mol fraction of 1light component
entering fore pressure side of barrier in control
gas
Ni or c' Volume % or mol fraction of light component leaving
low pressure side of parrier in product gas
¥y or (1-c¢) Volume % or mol fraction of heavy component ertering
fore pressure side of barrier
N, or (1-c') Volume % or mol fraction of heavy component leaving
low pressure side oI Larrier
P ol ~ : o~ PR .
uy or ch Volume % cr mol fracsion of light comporent 1a
reject gas .
Ng Numper of molecules per urnit volume
N, " Avogalro's nwaber = €.023 1023 ver gm mol
L]
P General ierm for pressure
Pr Prossure at barrier on high prossure side of any
barricer (fore pressure)
Py Pressure on low pressure side of any barrier
(vack pressure)
) Averaze of pressures on the high and low pressure
. cides of a barrier = 2f ¥ Pp
' 2

e Y T Ty



3 .‘u:[.;;-’_, 2
W

T PO

X

T 2

Characteristic pressurs,

PRV
Ky

&

Alators

., pressure at which

~

B

e

N I :
= 2,60 (Bontius,; B. G. Tests, A-1213; 1-3418)

-0
1007 ¢

e

P50; R65H; P8O . Pressufes at which separation efificiency, s = 50%,
65%, 80%, etc.

AL

ekl

P65 (British) Pressurc in mm of Hg at which s = 0.65 for a 50/ 50
: molar percent mizture of CO5 and Np

RS el

Q Volume flow or velocity of gas, i.e., cc/cm?/ sec
or cm/sec (under conditions of measuremcnt which
mst be specificd)

qQ Specific mass flow zm/cn?/sce .
R Gas ccnstant ver gm mol = 83.14 X 10° ergs/°C/gm mol
‘ Re Peynold's number
T Running nunter of siages in cascaGo
T Kole radius T
T sverage hole radius
5 Forosity slope factor (permeability pressure
coefficient) defined by the equation:
. YO/’ Tl
{}_ = L1+S(pf+pb)_"
(See "Flow of Gases Through Barrier," 1/21/4k, R.iL
Deanesly - Columbia Serial ¥o. 100XR-5025)
5 log £ x 100% = scmaration efficiency

log £*




- Notation |

: : :

05 (British) € /¢, = separation efficiency
sp f1~ - Specific flow ~ cc/cm?/min/cm Hg 4p. . This is commonly -,
limited to use with air ~and to 25°C.

If not qualified sp f1 (76/25) understood; otherwise

‘ . state sp f1 (uncorr) or sp fl (pg/py) or sp f1 (zero}.
% T Temperature °K
; Te Temperature O%F at which a flow of gas takes place
i1 ' L Temperature of measurement °x
% £°¢C. Temperature in °c
'v t Time in seconds
'g TF. Total flow of gas mixture through a barrigr expressed
in cc/min
' 4 Average velocity along channel in cm/ sec
' 3 Average molscular velocity = 14.55 x 100 }'TI”/I{ITcm/sec
V’ Molar volume oI gas
. General separation factor for -6
o= * Ideal scparation factor for C-H156
'1c>< 20 or ‘.‘],9(O<—1)2.O X or (A~1l) when p, = 26.0 cm, Py = L.0 cm
93% "4 957 L -0, 3.093 °© k&
¢ (x-1)1n 2 (See B. A, Jacobsohn, 1C-1{162, 2/10/1k)
€ (British) Defined by the equation &c = £ c(1-c)
o (% -1)
3/ _CP__ Batio of specific heats of gases

Cy




Pte iy

S

¥ -aggmr-'« S

.o tati’.‘on.

v

& (8, 76/25) or
¥ (air 76/25)

516

~;'-"Pe‘rmé'é‘;f “i;.‘]fi‘by._‘-_i Measured net.flow of gas through.'fbglr;:ier

AT TCalculated net flow of gas by diffusion
only through unit area under the same
pressure and temperature conditions.

»

(See Callihan e"b’_al., HM-738 (5R-135) and Weil and Slack,
M-780 (5-14190). T

Jvalues for Np or air at pg = 76.0 cm; py = 25.0 cm

¥ for Np or air for pg = 76.0 cm; py =~T4 cm
(i.ee, D small)

b/ for Pe + Py = 0; for N2 or air, X 0 may bec taken
as measured at pp~Y cm and py~2 cm (i.c., A p small)

Hean frece path in cm
Density in gm/cm3

Viscosity - poises or dyne-sec/ cm®

Effective molecular diameter for collision of
specified gas, i.e., YHe

Standard éeviation from mean

%'_E - cut (Sec A-763, pasc 16, B. A. Jacobsohn)

g




