[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

oo(@o)

Citation(English)

Type(English)

gobbobbbuouBwrRObDoOoggooooooboooooon

OoOoOoooOod
OoOoOoooOod

Degree:,

Conferring organization: Tokyo Institute of Technology,
Report number:[0 0 412107,

Conferred date:2016/2/29,

Degree Type:Thesis doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

¥ X 5 (GexiEL)
B X B T (Fuxce0005mpE)

(Summary)

BEBS N =2 K 4 x B 5

(® §F)
F1E TG

WIS /K B - 47 (BWR)BLEHE &R O i R BE LA IZ 1T, ABIORRSH D a EARRE & 72 5, RIS, &
EHiR ORI 2 R FF 4 D B A =3 W 2 BRI G SERBVE 21 LS8 2 80D BB
Tl Lo b HERMEY TH D, A=V LD AEZRIT, (T LD, GLiROBSIZHAE LT
NETLETANEZ NN, AXR=FRRPEAT D 5HE ORI E DR IARICHHATE T
W, ZOREDFIRIKEDOKE ZZRER WL, A=Y JE Y O FiB) & FERIC T D A AR 5 SR
WRETHDEZEZLNT, £Z T, ERTOMAIZIES W, A=V TR R 2 5 8 w6 7 ik
& L OWRIE R EXDOERPNMLETH L L LT, ANREONES T, BELCHMEZBR T,

2 THEBAT I 3517 2 BB F i o0 e 49 47

B S W 140 U D SRR S A3 A 2 W1 B T B 700 L SRR IR N AT A~ ¥ % M L B A 7R
L. BUNEBRREE N L — & LR E T L. WSS T oM NS i (b L — i) o
BMI Ry 75« L—F—JolFHc £ 0 HIE L, ERE ORI L D | Qi BlEA~L—3IC &
IS DAV RIS & IR DIE SN T v AT LD RS SN D T L SR S N, IR X
TS O FEHE AS B U RIS s Bl i~ o0 B 1 (WAL R T 7 10) D T b R AT B 2k (IR
R EBRATH B AN SAL, KD B AT IR & I O A VT, A— T TRAET B
BEF DA S L, b L — PRI RIS L CRBBT 5 2 L b, AECTHEIM LR
. ARG RS TR R A B R LTS 2 L R ATEETH B, Tio, ERIC L 58
B, N LIRS A S— RIS 72E LA T 5 2 & TR TG S, RS 5 5 & B
Wi L 72 W 7S R 3 T U2 A 35 9 5 40 SR (run-of FD ) S B B 20 72 0 L 2 DB F AL D LB A L
5,

%
U
v

B3 [V o VU A~ — W & [l T2 JE 5 LRI T 7 /1 (R F8 R 20 L) )

MBI Y o 7RI A~ — Y 2 A L, SAHEAE & K-225 Hi TO A —H /T E /8
Kaftflld2Z &2k, A= BROFXEZZBE L MEIENHELENZ TN Lz, KETIE,
R DOER ERFIC, GONTRATENRIAXEZEAT S5 2 L T, A=V DORREITHIET D
D & DRI AR KD ST,




Hag [HENBIRE T CTOA—H T )L ORGE]

M R NI U o 7 BRI A R — P 2 45N L /K — 22 OB IR M 25 U A 8k C R A~ — TR i D R B e =
FOEIRES 27 L, AX—PAE R ORARL—H L REE & OB OB LR -, $F25 CHE
LTV arun-off i RETZ NV OERIZIT O LT, FH2ETEHA S NIRRT T M HES < W
AR L OEITECTIRE LM AEREEAN LM 21TV, ERER L OBERIC LD A=
WhRZRFE LT, RET VA BEALTMATAERIT, A= RE, KA —4 L BRoEHE & o R
B S EIGEORBEREIZOWT, ZRENERER LBV —BE2 R L, —FH. BEE IO
HrfERiT. EROO/ O EHEERES L0 GIERWERE R Z Lo 72,

5% [ BR BT B C AR 7 11 BE Ay A 3 & P4 PN BR RS 5 DR AR ATT

[ 87 it 1 "C D ABLRE A~ — N i O R 7 1713 JEE 53 A1 D FEBRAG e & 5528 T D AL 72 AR 7 i 4y A =
Ex L, MERE COMAMERESMARELEN L, MERE COMFTnEE ML, 200
IR HE CEANZRUSAHME L U CRREREOBMBKEEAT S Z L TERER BV —H %R
Lz, BT, AMERBICHES A ERXEZEN LEMITE R, A=V FROEKRE L X<
THF 20, EBRFERICHEANREE S 2R REL 282085 0 | HRRKICE T 2RHEMFEXTO
MREFEETHo, BHEAL LT, ARV BB TERAET D LB LN DRI FEOKHOEERT
DOFHENBBEFRLTHD EFRLETN D,

SHICARBETIE, BEBLTWVWOIMRET VORI MHEEK NKEEEE~OFSEZHTEY, A
A= L DR A BT, KRR B O S IR S B A 2 V0 KRR E MR WG A
TR RN RN EEE EED 2N HEZ L. ZTRHETOERNLEGONZAMAE —F L.,
RKETNANDERYTHDH I Eamrn LT,

CHE R
WD ETHENIAERERIE L AR THRIB LI AN EF L 04 R OMB L | B
BEAE % B LR AR B (R~ OB I SV Tl 72




¥ X 7 GeaxiEL)
B XX B g (& ) (300352 )

BEES %

i
3
nx

x B 5

(ZE §)

The fuel spacer is one of the components of a fuel rod bundle and its role is to
maintain an appropriate rod-to-rod clearance. The fuel spacer influences the liquid
film flow distribution in the fuel rod bundle, so that the spacer’s geometry has a
strong effect on thermal hydraulic characteristics of a Boiling Water Reactor (BWR)
such as the critical power and the pressure drop in the fuel bundle.

In this study, the effects of spacer shapes on droplet deposition and entrainment
were investigated mechanistically on the basis of experimental information. Three
mechanisms; drift flow effect, run-off effect and narrow-channel effect, were
modeled by being picked out from a physical phenomenon. First, the droplet
deposition velocity profile equation was obtained from the axial velocities in both
channels by calculating the pressure balance in both the wider and narrower channels
split by a spacer. Second, a liquid film deposition phenomenon, which forms on the
surface of a spacer by a droplet deposition that was formulated considering the drag
force obtained from the velocity profile equation. Third, a liquid film flow limitation
model was derived from the momentum conservation equation of the liquid film
phase in the field near the spacer. Local pressure drop was modeled for various
spacer shapes made for closing the momentum equation.

Liquid film flow characteristics were experimentally investigated in a circular
channel with ring-type spacers using air and water as test fluids in order to compare
with the analytical results that introduce the mechanistic spacer model.

The proposed model explains well the experimental results of liquid film flow
rates and thickness carried out in reference to the spacer thickness and the gap
between the channel wall and the spacer. Analytical results showed drift flow and
run-off effects became 80~85% and 15~20% in droplet deposition amounts,
respectively.




