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Fig.1 Diagram of rod bundle
SEERER
oo n+1
g = >, L—(aycos nf; + bysinnd)  j=1,2,...,N (2a)
n=1 7
d = ; %(ao,,cos nb, + by,sin nd,) (2b)
ZFRE M Taylor ZBERF B LRBREN L EBENREHLIZERE:
l‘:/I 7‘&<ij57]'
AT , (n4+m— DR . .
¢ = ;;(“ 1) min— IRy {ajncos[mﬁk (m + n)Wlej] (32)

b},,sirl[m(% — (m + n)\p/zj]}
% 7’&>Rk,’ﬂq

S O DIRECRY
#— 22 e — 1)!r;:,{a,,,cos[m , — (m — )W, ] + (3b

n=1 m=n

bysinfmb, — (m — n)¥,, ]}
Hif.j=1.2.....N,

. I . e niry Ry B v
—ZZ( P (”_m)!m!Rg,xaoncos[mﬁﬁ<n m)W ] + .

bysinfmb, + (n — m)¥,, ]}
LJlk%E‘JE?’%Kéléﬁi%iiB‘JE&‘JEJE%%%@E@?FEB‘JEIE%‘H‘J%W:
F=g+ DO #+4  k=0,1.2,...N @

/Z:* FRM B R LIS A R S UAEERGEEBRAN LB RAME. BE 4



LRy BOAE - ARREA A ERRBIRS AR R 433

BExHMy FRAMESINE () ), WK A EEETWRAEETEE Y.

'3
wt ::)rasi _L@—"-Fwauk)co Hk+(—+W—|sm¢9,, (5
Ir=Ry Alr=r,
/?.’\
N . \
Ay = ;[Qw(%ﬁ +W§_:J+yknl(%+w%JJ (68)
< y au, o | o v
by, = ;[&w[ 5 WSt B S+ W 92}] (6b)
EE‘Q(3)~(6)TE'FEH

o (m+n—1)! R{'R} .
<—n>aw+2 Z<~1> =11 =11 R"*"[ @100 (m+1) s, 40 usin Gm+m) W, | +

m! Ry'Rp”
Z(~1)”*”(m‘n), (;~1k;u R 1[00»1/COS(’)1_71)WI¢0_1 oonzsm(m—q)\]'ko =00 (7a)

R 1R n+ 1
—n)Vk,.H-Z Z( Dk ((,-:{Z;ﬁ—i(-n—_*?k)—'—p,,—;r ,,ILos(m—+—n)‘I/,(,+,8,m,sm(m+n)‘I/,,J]+
“kj

_ w . RUIRLT X
;(_1)"‘ ( —:"Z‘;'ﬁ;ﬁ“}[yomzcos(m”n)‘pko‘F,BOmISln(m‘*n)lpkoj=O (7b)

R*IRM+1
(— n)am+2 Z( 1y ((m+1n)' 1();_1;' s msin -+ )Wy = Bymcos(m ) W, ] +

B m! Rn—lRm n .
2(—1)"’ * —— (;_1‘;' R,,,,l[—ao,,.ISm(m——n)‘Ifm—H%mzcos(m—n)\Ifko]=O (7¢)

Rn-1Rm+1
(_n)ﬂlml+2 Z( 19k ((mt;l' 2;'—1)' RM"[ /m:sin(m—{-n)‘I/u—ﬂ/mzcos(m—Fn)‘I/kj]+

! Rn—lRm n .
2(—1)’”’" T T DT R s n =) Wit Bowcos (m—m) Wi | =8,8h (7D

nao,.,+]zlmzl (m_:)n" (I:éimj;;jlkgﬂ[ajmlcos(n—m)\lfo,-—Bj,,,,sin(n—m)‘Fo,]=8,,,3,0 (7e)
nyon,+§m21 — fi;m:; R Tmcos(n—m)Wo,— Busin(n—m)¥,, ] =0 70
nao,,,+]2;mzl — (Iffim,ff? R Lamsin (=)W, + 8,05 (n—m)W,, ] =0 (7g)
nﬁw+jzlmz — (Iffimff;? T LTS GO+ Bncosr—m)W,, ] =80d0 (Th)

R (7))~ (T F,k=0,1,2,... N, Y Ryy=0 B, & R R MIA{LE m=n., £ (Te)~
(Th) 1, 2 Ry;=0 B, & R,MIRATB m=n, B/ EB LA BHEEIHEERR,

p=— (a¢k+Wa¢b 8)

M EBEFRZRENE My FEHSEST Y.
2 — pf"( # L w ""”) ! « Ry cos ,d6, (9a)
h=of (a# +w ) 1 + R, sin 6,46, (9b)



434 BFRERFHEAR ¥33%
Y EINCONCI WA CDIIE
g:‘—pﬂRzi[a (—)—}—inlgu—{—a{a—FWAlv} (10a)
k /Zl:l kl 3[ (72’,‘ 1] &kl 3’ 1]
) N J 3 2 i a 2
hk:—an;;[rﬂtg—}—Wa—z} 11/—+—,3H(5+W8—2’] wJ (10b)
Q= — Q— Z Z(—l) / N {a,,,Icos[(71+1)‘I’kjj—f—a,,,lsin[(n—%—l)‘I/k,]} —
z - Rko n—1 X
(=D 'l R | {ao,,zcos[:(n—1)‘I/k0]+60,,,sm[(n~I)Wko:]} (11a)
Ou=—Yi1— z Z(—l) (R ! {71,,,cos[(n+1)‘I/;,,-]-f-ﬂ,,,,sin[(n—{-l)\I/kj]}_
kj
Ry one 7 \
2<—1> ol ) TocosL = DW T oasinl =121 (11b)
R\ s /
Tw=—Cwmi— Z 2(_1)”71( :L) {"inlSinl_(n+ L, 1 SJ"ICOS[:("+1)W”]} -
J=1 = ki
N [ oy o \
Z:(—l)"’1 2 -1(;0) {-->a0,,,sm[(n—1)‘I/ko]—{—80n,cos[(n—I)Wkoj} (11c)
n=1
N R;\ :
ﬁu:"ﬂm_z Z(—l)"n( R_,:) ﬂ{7j,,zsm[(n+1)ij]_ﬂjnlcos[(n+l)‘pkj]} -
R .
Z(—l) “n ‘Z°J H —=Yausin[ (r— D Wi 1+ Boucos[ (n— 1) ¥ ]} (11d)

?{‘t(lla)N(lld)EF’ M Ro=0 8, & ReHIRMITALE n=1, ay.0u.Tu. ﬁuﬂpjgl‘ﬁbﬂﬁéjj%

.

2 HEIFR

EREG K287 REBRRER. Bb.PRMASEFGE,W N8558 T8 &N

BB, B 3R il TR BRI R REA PR

BB on ST RME N, BB AR n=>9 B, MR y
BHRBEEARFEALALZ, (HEPR =11, B 3

(WA @RETERMAILMSE MW INEE I FH

BB, I 3L E W FEE P/D # K, BRI & @ @
BRELRMER N REBD . B EE T —E 2

B 9B D o 4 E B B B R ) B @ A

a,GAHMERE T 0, XRWERMEZWB /. H

B 3 W FEE W/D K, WImEE N R B p
NIFREETARENE. 5XMOIFRTEREH 7
THRBRM MR R S AR R S W/D K

B, S1BE B R e 22 B D B R BT T R R &

BORBEAIIELA TERBE M EREMSHEM. B
K2 ERRAER

Fig. 2 Diagram of rod bundle
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MATHEMATICAL MODELS FOR FLUID INERTIAL FORCES
ADDED ON THE ROD BUNDLE VIBRATING
IN THE BOUNDED AXIAL FLOW

Jiang I.i  Wang Jianli Sun Chenghai Shen Mengyu

(Department of Engineering Mechanics,Tsinghua University, Beijing, 100084)
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ABSTRACT

Mathematical models for fluid inertial forces acting on the rod bundle vibrating in the
bounded axial flow are presented. The effects of rod bundle geometry on the inertial force coeffi-
cients are studied.
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