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1 Supplement to Dratler, Schowalter, and Hoffman

Expressions for the resistance tensors used in equation (11) of Dratler, Schowalter, and

Hoffman are given below. These expressions are based on formulas given in Kim & Karrila

(1991). The A tensors can be expressed as

AR = XP(h)dydy; + Y32 () (0 — duidy;) (A.1)
A} = X} (ho)daidh; + YA (ha) (65 — daida;)

+ XA (ha)dyidy; + Y3 (ha) (85 — driday) + 6 (A.2)
AR = XP(ho)daidy; + YA (ha) (85 — daida;) (A.3)
Af = A}f, (A4)
AR = X} (ho)daida; + Y1 (he) (85 — daida;)

+ X5 (he)dsids; + Y4 (hs) (815 — daids;) + 635 (A.5)
AR = X3(hg)dsids; + Y2 (hs) (6ij_'d3id3j) ; (A.6)

for i = 1,2 and j = 1,2. The quantity 6;; is the Kronecker delta. The B tensors can be

expressed as

BY = -Yg(h)eijrdus (A.7)
Bjj = Yg'(ho)eijudar — Yél(hl)ﬁfjkdm_ ) (A.8)
B} = Yg*(ho)eijndas , (A.9)
B} = -Bj, (A.10)
B? = —Yj'(ho)eijedar + Y5 (ha)eijudsy , (A.11)
B = YZ2(hs)eijeday (A.12)

for : = 3 and j = 1,2. The quantity €;;; is the alternating tensor. The B tensors can be

expressed as

pi0
B%.j =
Rl _
Bs.j =
D12 __
B;’j =

_B_;‘E : (A13)
Bl (A.14)
BZ, (A.15)
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for i =1,2 and j = 3. The C tensors can be expressed as

The G tensors can be expressed as
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Cy = Y&(m),

Ciy = Y&'(h)+ Y& (he) + <
Ci3 = Y&(hy),

Ch = C3,

CB = Y3(ha) + Yo\ (hs) + =
C3 = YF(hs) .

= X&(h1) (drjdie — 1/383) du;
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(chj0i + d1xdsi — zdlidljdlk) ;
(d2jd2k - 1/35jk) da

+ Y3'(ha) (deéké + dog0ji — ngidgjd%)
— Xél (h-],) (dljdlk - 1/363};) dh’
1

- Y§'(h) (d1j5ki + dixdji — andudm) ;
= —Xg(ha) (deko - 1/35jk) da;
_ Yéz hz) (dgjék;; + dgk(s_ﬁ - nggdgjdgk) )

= (012

ijk

I

~X§ (h) (dajdax — 1/35;1:) da;

— Y& (h) (da;0ki + dardsi — 2dpidyjday.)

+ 4+

I

X1 (hs) (d sy, — 1/307¢) da
YGl'l h'3) (d iOki +d3k53; 2d3,‘d3jd3k) ;
— X2 (hs) (dsjd% = 1/353-;:) ds;

2

(A.25)

(A.29)



~ YE(hs) (ds;0k: + dayi — 2dzids;ds) (A.30)

fori=1,2,j=1,2,and k =3 — j. The H tensors can be expressed as

HY, = YF(h) (ududi + eradudy;) | (A.31)

HY = Y§(h) (ﬁgz:dudlk + 5kz£d1£dlj)
+ Y'(ho) (f il day + €kzzd2zdzj) ; (A.32)
HY, = YE(h) (ejududay + exaduda;) | (A.33)
H,Jk = Hwk ) (A.34)

H‘ij = Yit(hs) (fjitdQJd‘Zk + Eki!d2td2j)
+ Yy'(hs) (ejiidSEdSk + fkudsadaj) , (A.35)
HE = ¥P(h) (sz‘!dSIdSk + Ekﬂdazdaj) , (A.36)

e =3, 1 =12 88d k=37
In the above expressions,

& = ayfinil, (A.37)
dy = ry/|rs|, (A.38)
d; = r3/|rs], (A.39)
r1 = (z1— %o, %1 —%,0), (A.40)
ry = (22— 21,%2—41,0), (A.41)
r3 = (23— To,Y3 —¥2,0), (A.42)
hi = || -2, (A.43)
hy = |ral—2, (A.44)
By == e, (A.45)

The scalar resistance functions in equations (A.1-A.36) are also taken from
Kim & Karrila (1991). When restricted to monosized spheres, and nondimensionsionalized

with the scaling described in §3.3, these functions have the form

1 9 1
il +0.9954 + ——hln(~

XU(h) =
£ h) 112

h) (A.46)



X3 (h)
Yil(h)
Yi?(h)
Y5'(R)
Y5*(R)
YEH(h)
YZ' (h)
Xg (h)
X&' (h)
Y5'(h)
Y5 (h)
Ya' (h)

Y’ (h)

~smo () ~ (BE0%- mhln(h)
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11 1

( ; (h)+02390——8—hln(5))
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(Zln(a) ~ 0.0017+ Shin(; )

( .
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i 1 07028+ﬁh1( ))
In(2) = 0.0274 4 L hln 1))

B 500 :
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£ oy
: n(h) D469+560hnh)
3 o1 117, 1
g By = Rn(
(8h+80 (h) 0195+ 255 ”(h))’
1

ln(—)—0.142+16h1n(5)) ,
11 11
g111(5)—0.103+—mn(g)) ,

1 137 1
In() — 0.074+ 2 hln (h)) ,
113

1
In(-) - 0.030 + mhln(h)).

(A.47)
(A.48)
(A.49)
(A.50)
(A.51)
(A.52)
(A.53)
(A.54)
(A.55)
(A.56)
(A.57)
(A.58)

(A.59)

Finally, as originally presented in Kim & Karrila (1991), the coefficient in front of the

hin(1/h) term in the expression for Y32

contains the correct coefficient given in Ladd et al.(1990).

is in error. The expression for Y2* shown above



