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Analytical Study on the Effects of Rolling on the Flow

in the Core of the Marine Reactor

*
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Japan Atcmic Energy Research Institute
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The effect of rolling on the flow io reactor core have been
investigated theoretically. The flow was analyzed utilizing the
subchannel analysis code THERMIT-2 developed by MIT modified by us to
compute the acceleration fields due to rolling. The analysis were done
on the advanced marine reactor under development by our office. As a
results, the variation of channel velocity has been cbtained which will
be used to estimate the critical heat flux on the fuel surface.
Furthermore, a noteworely phencmenon that the heat generation in the

reactor core reduces the velocity variation has been clarified.
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2.1 THERMIT — 2 iz

THERMIT -2 0&H 1 [ THERMIT | &, MI T ®kelly & Kazimiic 10 1979 iz
BMARSNAZRECTIVRILIBRUDCIRTHY T F » 5V BIT 7 - FTH B, 0 THERMIT
it Kelly, Kao, Kazimi £ I D KRS, 1981 FiZ B2 [ THERMIT — 2 | ¢ ks
7,

FHEDFRATH, MHEEHOZKRIEHBELPEmL TV ZWL A, THERMIT - 20
M B 280 BB A LTI Rd, THERMIT 2l _FEHHEEFLvEROWTOWEDT, &
WA, [SBEMHICHT 2HEHR, EHE, 32 L¥00 6 >0oRERTH S, -T, 8K
OB ZEEFH WO C LB TE S, £/, Faviro—nF ) — AREKESLASHES
ooy itk di € 7o (Distributed Resistance Model = Porous Rody Model) ik 2 3 (Rucit®
ZirH07T, BECHETHIALZHBNLL Todn, RELEZBATEIO 2 THE, HEEH
FAFPWBEL DL, Farito -t ). -t TEEAMEEMBOIEABE LY, E4 e
LT3, 2ZI Tl 6 H>0H8EXE2U TR T,

" Conservation of Vapor Mass

8 —
PARCED Vo laoVy) =T — Wy (2. 1)

Conservation of Liquid Mass

a L —
at L=ade,i =V L —a)p, vyl =T — Wy @2

Conservation of Vapor Energy

8 N
bmt(apvevw Vo {apveeve) + PV (v, F P%I = Quet Qi Quvy (2.3



JAERI-M 90-181

Conservation of Liquid Energy

8 o . e oy D .
2 L ad0,e, 1V [ @)pye, V2 09V LU @V, PEE Qu=Q Qu

Conservation of Vapor Momentum

AV,

- —> -
Ao {- fzp\,v\, '\:;’VV - afvp o 'va .

at

Conservation of Liquid Momentum

-

Fiv -+ apvg Fu

(2.4)

(2.5)
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(=) gk 4 (@) g, Ny WV = (L=@) VP~ —Fay — Fy +- (L= ) o8 ~Fu

L THSOBERRZUTODBOTH A,

e | & NF
F,.RRRECTOEEBRREE
ol BLAR L SEE R
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HotimiE S LT I CEiE (Implicit Continuous— fluid Eulerian Method ) A0 T 4,
fthd+ 7F » 22— FTHE, BRASERIY LTIV AREORIEDS LT, LA
O s FHREO A » va CRRTEERES, COHBEARNPBOEKT DYWLz - F vy
EEECAIEHSEVOT, REHRLCEEER, MHaS R L THEHRE TN,
Wik, QBB HEBESEEIROESICESE L, [CEERITEIQE, Ihsoiinbat
Bd AT EMERTE L. Hh, BAZHELLTE, FLOADKRTHDZZNZNITENS
L{HFEBo T NLEEZ A LEDTES, BHE, EEHE, a0 F¥oBKAFNITRERI
BERTZ7 v ha—wE) - - AMORBRENEINTOES, CORBREEHT 3 HK
BXELT, JHEPCBT AT FZBLREETLLIK, v VHTERHOIBRB SN S
EFANERBELTO S, £/, EOEFMEREIALEI 0P TV & (AR bRE 5 L9
T, THBORFRRABREA AV T 0EBELTEL, A7 VREBRAOEAETILRE
GHREPBANELLEIINEFVERRLTY 5,

2.2 THERMIT — 2 (CEMULFTERRE

EEsELREBcRiETEZR2E THERMIT ~ 2 THBET A LM, FibL To 240
REBRNARARC BT OMEREENSE, RUGOHEETI.

BERAR 2 1ICFT. ~REEREx, 2BEZREL, FLCEELAEEREX, Z&
ERET S, THERMIT - 20#ETE, FLORKEELZX, ZEESRTREIVOMERS
SEML, CORGIOMEEAEET A, X, ZHROEPTONMEE A, A, BKRIATEEX

N5,

Ay — (X cosf+ Zsinf) + Agx
T (2.7)
Ay =— (X sinf+ zcos# ) -+ Ay

(EERCERET 5 /g OiER) (BEHicEKT 5 R 0ilEE)

Z LT, Agx = gsinf, Ag = gcosd

—EERTONEER, RFLEBRELLEERTOEE (X, Z) (EHEOHERTHO
PBroEsiis,

x=x (X, Z, t)
z=32(X, Z, t)

(2.8)

COMBEXRENCER T2 bR PLOBEGL2ATEBRTILENSE, T, WM
ok BELOEEE TRLODPLSKREELEDLELARFEHFET LoD L, BAFELE
ZOHHEREEETR2RAE BRATREINIERBTERSINS] EHET S,

0 =0 max -8in (Cr)t} (2 9)

FLDEEELAEEATON (X, Z2) @, ROAN 0L s BREERTERATESI NS,



JAERI-M 80-181

x o A{XEH (L~ Z¥ ' P sin(@+ 8,0
z L= {X2 (L -2 cos(B+ 8, )

X
T, o P
#y = tan L

ChesBaBdsldToLoCis,..

x= X (L--Z)* 12 (sinf cosf o+ cosf sinfy )

= (L Z)sinf -+ Xcos@
z =L {X?+ (L -Z)¥}"*(cosf cosfl,—sinf sind, )

=L (L Z) cosf + Xsinf

Po-T, FLCEELAEBEETCOREEDS (X, Z) O WEERTOMEE ¥,

DTS,
2 2

" d ) d
x—=(L-Z) —c_i—t? sinf %-*X*E cosf

2 2

. d d
A :“:—(L**Z) - COSﬁ'|‘X_F Sinﬁ

dt

sind, cosf# @ 2PBEMAERD L DIIIL 5,

d? ] o d . dé . ] de . g
e sinf = m (cos i ) = -sin@ ( i Y -Fcos ( dtz)
: _d o dd de ., o 4%
agg ©0o T Ty (osinTg ) = cost gt sin ()
zeT, R (28) &0
a4 ., _ ) o
( —dt_) = (B cos(ot )7 =5 (Bmay * sin(wt) o ~cos(wt))
= e - cot (wt) )
d? ,
at? = - pax - 00 sin{ewt) = e’
# (213) . (214 2K (2.7) AT ELERABBSN S,

Ay = —{xcosf+zsinf) — gsing
=~ { (L~ 2Z)(—6%sinf cost + § cosf)
+ X (~6%cos?f—Gsind cosd )}
~{ - (L-2){—6%sinf cosf — fsin?d)
= X(~B%sinf+ fsind cosf )} — gsind

= X672 -(L—Z) # —gsind

(2.10)

2.113

2.12)

2 ELF DL

(2.13)

(2.14)

(2.15)

(2.16)

(2.17)
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A, — (Xsinf ~zcosh) - geosh
= I{L Z)(- f%sinf - Bsinf cosf)
C X( -f%sinfcosf - Gsin?8 )}
{ - (L- 2)( #%cos*f—fsinfcosh)
+X( f%sinf cosf - fcos?d )}~ geosf
— X (L~ Z)§* - gcosf (2.18)
HE, X=0, Z=008GICH
A, -~ -Lf{ gsinf
A, = -LE° gcosﬂh
snb, FhEh (X, 7)) BEEACBENEONEE (-L§), BOUEE (-LF°) &
EAMEEO X, ZHSEMAIE LT - T 4.

(2153, (2.16) & (217) (218 KA LARAL S A A ZERA v VoA I ET
L, o (2.5), (26) CRLABHBERERGOBEEMER~, P VICESRAT, B
thpstgiE LB aoF ORREIZETEL /o
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