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Equation 1.8 is shown as
n-Vd = iX,Qe’ ¥

1 To be consistent with the text in the previous paragraph, Equation 1.9 should read as
n-Vd = X, Qe
Equation 1.25 is shown as
o (202 .
x = Z =z (=)™ *sin (A1, x/a)
n=1 n
2

The first term after the summation symbol is incorrect. Equation 1.25 should read as

X = i <j—g> (=1)™ tsin ()ln g)

n=1

3 | Equation 1.26, the coefficient A should be A, as defined above as A, = XoQ2 in Eq. 1.24

Section 1.4 is intended to show the eigenvalues and only the sloshing part of the overall
eigensolutions to the fully cylindrical tank as a special case of the general ring-sector velocity
potential equation. Equation 1.40 is shown as

cosh[A,n(z/a + h/2a)]
cosh[A,, h/a]

bpn(r,z) =] (A";nr> cos (m0)

This equation is incorrect. To be consistent with SP-106 and Bauer. Equation 1.40 should read as
Ant z  h Q
21 (T) cos (6)cosh [An (E + E)] ((U_n)

(4 — D) pcosh [222] (1 - (£)2>

Wn

2

®,(r,0,2,Q) =

For a non-sectored circular tank, the mode m=2 of the general solution (see Eq. 1.41) is the only
circumferential mode of the general solution that leads to non-zero forces and moments on the
tank wall. So, only the radial ‘n’ modes are represented in Equation 1.40. The eigenvalues for
these modes are the solutions of /', (4,) = 0.

The corresponding eigenfrequencies are

g h
/1% = Etanh [An E]
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In Section 1.4 “Antisymmetric modes”, the references to m=1 are inconsistent with the
5 | nomenclature used in SP-106 and Bauer. These should be changed to m=2 and m>2 as appropriate.
C

Section 1.5 is intended to show the eigenvalues and only the sloshing part of the overall
eigensolutions to the general ring-sector velocity potential equation. Equation 1.41a is shown as

me) cosh[A,n(z/a + h/2a)]

2a cosh[A,,, h/a] X(Amn /@)

&, (1, ¢,2) = cos (

This equation is incorrect. To be consistent with SP-106 and Bauer. Equation 1.41a should read as

2

h Q
Cbm,n(r, 6,z,Q) = cos (m_e) @mbmncosh [Amn (g + H)] (wmn) (An;nr>

0 comn[Baal] (1- (G2))

6 | The coefficients am and bm, are intricate algebraic expressions and are not shown here for the sake
of brevity. The reader is referred to Bauer and SP-106 for their complete definitions.

Equation 1.41b is shown as
XAmnr/a) = ]m/Za(/lmn r/a)Y’m/Za(Amn) _],m/Za(Amn)Ym/Za(Amn h/a)

This equation is incorrect. The correct definition for the y function, Equation 1.41b is
A Amn? A
X( UL ) =]ﬂ( —r )Y,ﬂ(ﬂ-mn) _],ﬂ(lmn)yﬂ( i )
2a 2a 2a 2

a a a a

The existing Equations 1.41c and 1.41d are consistent with the correct versions of Equations 1.41a
and 1.41b.

Equation 1.41d is shown as

7 Equation 1.41d should read as
gi Amnh
w2, = C;nn tanh( "Zl )
The paragraph immediately after Equation 1.41d reads as
“For a quarter sector tank («=0.5, b=0). ...”
8

This sentence should read as
“For a quarter sector tank («=0.25, b=0). ...”
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Equation 2.7a is shown as

1-h/R
y = 0.83/Re; [tanh(1.84h/R) <1 + ZW&M/R))]

9 | Equation 2.7a should read as
= 0.83/Re; (tanh(1.84h/R)) " (1 + g LTMR
y="=: 1 : sinh(3.68h/R)
Equation 2.12 is shown as
_ (4/3m)CpCoALf36
2(mg/p)rz
10 | The fraction in the numerator should be clarified as
_ (4/Bm)CrCoApf3S
2(mg/p)rz
Equation 2.14 is shown as
_ 15(4/3m)%CpCoApfi VoW
2Vm(mg/p)I?
11 | The fraction in the numerator should be clarified as
_15(4/(31)*CpCoApfi>Vow
2Vm(mg/p)I?
12 In Eq. 3.4a, the first ¥ should be capitalized as X
Equation 3.9 is shown as
Mgmp 5 m, (H2Q% + 2H,g + gh®*/w?
02 = —Qy [10 + moHO + 2 mnH,% + mliq 2 mliq w% — 02
m, (HQ?+g
— M Xo z 02
Myiq \ Wy —
13
The numerator in the fourth term should be changed so that Equation 3.9 reads
Mgmyp [ m, (H:Q?+ 2H,g + g*/Q?
— = —q 1+mH2+2mH2+m-z
102 0|40 0fto niin liq Miiq wrzl — 02
m, (H,Q?+g
—moXo 702
mliq Wy — Q
The label of the ordinate of the graph in Figure 3.3 is shown as
3 1
I, + myH2 + ¥m,(H, — L,)?/ [m”q (Edz + Ehz)]
14 | All terms to the left of the division symbol are in the numerator and the 3/16 in the denominator is

incorrect. The correct expression is as follows:

1 1
[Io + mng + z:Tnn(Hn - Ln)z]/ [mliq (Edz + Eh2>]
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Equation A.12 is shown as

10 10
s i ma’
by = — | r2dMdr = — § C{VR?¢dR = — E ciB

n V,yn Vyn j:1 k d)k V}/n ] k 1k

15 | It should read

10 5 10
T T na
b =—fr2cl>(")dr=— E C(")fr2 dr = — E c™p
n V_yn Vyn ]_:1 k ¢k V}’n ] k 1k

Equation A.13 is shown as
10 10

H 2 7THa2
=7 f (@™)'aR == > e By
k=1j=1

It should read as
16 10 10

mH nHa?
Yo =0 r(e™) dr = v 2 2 "By
k=17j=1

Equation A.14 is shown as
Hy = —H +~ <1+2b">
" An hn
The second term is incorrect. The equation should read as follows.
a

h
an—H+(H—HCg)b—"+/1—
n n

17

where Hg is the height of the liquid CG relative to the origin (tank bottom in this case).

Equation A.15 is shown as

2am

h. =
""" HVA,

2ma* 0
ZROMdZ = —Z cimp
VindnH &7 7%

It should read

10
18 2am 2mat

h, = fzrtbm)dz = Z C<n)f_lk
" (H - Hcg)VVnAn (H - Hcg)VVnAn k=1 §

Where Hg is the height of the liquid CG relative to the origin (tank bottom in this case).

The expression for Q in Equation 4.38 is shown as
W
Q=
J@+ BoYoR/p)

1
9 This expression should read as

w

Ja+Bo)a/R)

Q=
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Equation 4.46a is shown as

1/2
o
w; = 1.62 [—2 1+ 0.79830)]
PR;

20 Equation 4.46a should read as
o 1/2
w; = 1.62 [—3 a+ 0.70830)]
PRo
In the bullet list at the bottom of page 103, the value for the hydrazine surface tension is listed as
6=60 dyne/in
21

This value should be shown as
0=60 dyne/cm

In Figure 3.2, p. 44, the tank width is defined as “2a".
22 | This should be changed to “a” to be consistent with derivations in Chapter 1 and the slosh model
parameters in Table 3.1.

On p. 44, in the paragraph next to Figure 3.2, the sentence “"The width of the tank is 2a” should

23 read “The width of the tank is a”.
The arguments of the hyperbolic functions in Table 3.1. p. 47, and in various equations in Chapter 3
are not clear.
Change To
tanh(2n — 1) th/a tanh [rc(Zn -1) E]
24 Z
sinh(2n — 1) mh/a sinh [n(Zn -1) E]
tanh(2n — 1) th/2a tanh [n(Zn -1) %]
On p. 46, there is a missing “i” in the denominator of the left sides of Equations 1.28 and 1.34
(these should be identical to the equations of the same number in Chapter 1 on p. 10 and p. 12,
respectively. The left side of Eq. 1.28 reads
FXO
—QZXomliq
To be consistent with the same equation ion Ch. 1, it should read
FXO
25 Zi02X ,my,
The left side of Eq. 1.34 reads
_Fxo
—QZXomliq
To be consistent with the same equation ion Ch. 1, it should read
_Fxo
iQZXOmu-q
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On p. 47, Equation 3.12 is incorrect. It reads as
H, 1 a tanh[(2n— 1)mh/2a]

h 2 2h (2n— D

26 | The correct equation is
h
H, 1 2qtanh [(Zn — 1)nﬂ
h 2 h (2n— D=
27 | In Equation 3.5, p. 45, the lower case h, should be replaced with upper case Hp.
In Table 3.1, the “Pendulum hinge position, H,” unfortunately uses the same symbol as the mass
position H,, of the spring-mass model that is used in Eq. 3.5, 3.6, 3.7, 3.8, and 3.9. DO NOT
CONFUSE THE H, OF TABLE 3.1 WITH THE MASS POSITION OF THE SPRING MASS MODEL. The
variable “Hpinge,n”” should be used in this row of the tables.
28 Add a row to the table to explicitly show the mass position, Hp.
H 1 2qtanh [(Zn — 1)n£
Mass Position, Hj An _ 1 _2a 2a
h 2 h 2n—Dr
29 On p. 47, in the “Summary” paragraph, the last line has the incorrect equation L, = (g/w,)%°.
The correct equation is L,, = g/(w3>)
The identities near the bottom of p. 46 are incorrect. The first of these reads
QZ
—— R ——
w2 — 0?2 w2 — 02
The correct equation is
2 2
W Q
z—n =14+——
wi — 02 wi — 02
30
The second of these identities is nonsense. The intended identity is probably that of Eq. 3.10,
h
my _ (E) tanh [n(Zn -1 E]
Myiq /' [m@2n-1)J?
When this is substituted into Eq. 1.34, the analogy between the terms inside the summation and
the corresponding terms of Eq. 3.9 can be made to define the mass position, H,, as in Eq. 3.12.
OBSERVATION FOR LATER CHECKING
31

In Figure 5.2, p. 119, the tank width is defined as “2a”. Ch 5 equations look like they are based on
width = 2a. This is different than in Chapters 1 and 2.




