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TABLE 7.1 Some Examples of the Symbols Used in This Book

Symbol Designates

F kg Flow of mass in kg

Frow OF Froy  Total flow of material*

Flor Fl Flow in stream number 1*

Fylb Flow of component A in stream F in |b

my Mass flow of component A*

MTom OF Mre  Mass flow of the total material®

m,F Mass flow of component A in stream F1°

ng Y Molar flow of component A in stream W*

w®, The mass (weight) fraction of A in stream F. (The superscript is not required
if the meaning is otherwise clear.)

xF The mole fraction of A in stream F, a liquid. (The superscript is not required
if the meaning is otherwise clear.)

yF, The mole fraction of A in stream F, usually a gas.

"Units not specified but inferred from the problem statement.



Stream flow rates (F = 100 kg/min)
Compositions of each stream (xyo = 0.40)
Given flow ratios (F/R = 0.7)

Given identities (F = P)

Yields (¥ kg/X kg = 0.63)

Efficiency (40%)

Specifications for a variable or a constraint (x < 1.00)

} the essential information

Conversion (78%)
System boundary
Wkg - System - F = 1000 kg
H,0 100% Mixer NaOH 100%
P kg
e
Component kg o (add If useful)
NaOH Phaon e Praox
P
H,0 Phgo oo _ Puo

Total P 1.00 P



3,05 o) 150 22%Na0OH lake LNAOH 5 O 1 [SKaze 5L 2 S5 . 55T Gl 1 0k Olo laws oy gao 534S 515 55 90 SleMbl -F
ST Ol Le &SG -0

S s |y s 55 J ggzen Sla ke Sluas —F

.A.:;fup.-;dwabWL;:UTq-J:)JE:Mc)Y:bu sldas =V

&ﬁwuwwdydfjrﬁym)\yQ&y&'&.wb‘ycu)\jﬁd‘jLSAW)JJ?)AJ\‘,AQ‘F\J‘MQ

3xl + 4.xl =0 3x! M 4x2 =0 dwol
P .
Xy —3x, =0 6x, + 8x, =0
Degrees of freedom = number of unknowns — number of independent Np =Ny —Ng
equations
Case Np Possibility of a solution
35 4 pema Ol Ny =Ng 0 Exactly specified (determined); a solution exists
Sty S SVYslra 4y L0l jaseda) olid (s 80 Ny > N >0 Underspecified (determined); more independent equations required
ol Larin s Ny < Ng <0 Overspecified (determined); in general no solution exists unless

some constraints are eliminated or some additional unknowns are
included in the problem
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Fr?

C,Hg 0.10
N, 0.0
7.00

CH,

N,

F, ?
0.20
0.80

1.00

Fe?

CH‘ XCH4
CoHg xcm, ?
N2 xy, ?

Sxh

F3?

1.00
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