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Experimental measurements on Single-Phase Local heat transfer coefficients

in 6x6 rod bundles with LSVF mixing vanes

Kyoung-keun Bae, Young-don Choi™

Department of Mechanical Engineering, korea University, Seoul 136-701, Korea
*Department of Mechanical Engineering, korea University, Seoul 136-701, Korea

ABSTRACT: The present experimental study investigates single-phase heat transfer
coefficients  downstream of support grid in 6x6 rod bundles. Support grid with split mixing
vanes enhance heat transfer in rod bundles by generating it make turbulence. But this
turbulence is confined to short distance. Support grid with LSVF mixing vanes enhanced
heat transfer to longer distance. The corresponding Reynolds number investigated in the
present study is Re=30,000. The heat transfer coefficients are measured using heated and
unheated copper sensor.

Key words: LSVF(Hdl38 2x 9}5%), rod bundles(9 &% t}y}), Heat transfer(€ 2 ), mixing
vane(Z§<7l), sub channel(¥3 %)

ZilsAddy

Dy : %52 £2937, 4A/P [m] As = TEANY ERH

Nup : 13 d2d g9 FAHAESF

Nu : FAES s 24
hp @A wgdE gde dAHAY AF
[(W/m’K] v 1 BRAAF

R @RLASF [Wm’K]

k  SAEAF [W/mK] SHE Xt
Re : Reynolds5, - " Fuen

T: : FEP M9 FRL2E [T] m : bulk®:

T = B4 EFHT2E [T]

g ARSI FHW] 1. & &
* Corresponding author

Tel: +82-2-926-59081; fax: +82-2-926-9290 Ank e Yo ANAGE dzy tuel

A o
E-mail address: ydchoi@korea.ac.kr AL QA A SAANA WA S2E Ty



N

S L T

(a) LSVF mixing vane (b) Split mixing vane

Fig. 1 Drawing of space grid attaching
mixing vanes

o[}l
N
=3
_>'.
i ¥
-‘r

S
o o=
= 5

ot 7]Eel AEE 3 & Fig. 1 (b)9] split
ol E3F iz MR gl dFe #Holy
(length scale)7} zro] wHie og dxd &
'zt dAeel A, FAiFo] o3 wx
(cross flow)e] A7} #7] wio| Y42 3
gdg FXEHE A 719 £ Qok. Split
g2l dA4E FHE7] A dE 23 o
FE AN, AAFE FT7HA20 e A
9] Fig.1(a)® P42 A LSVF(Large Scale
Vortex Flow) 3708 XA A=) L2s1g)
o aelal AR F A el A "ol Agle wE =
HAAGA 4 (Local heat transfer coefficient) &
ZA4ste] 71E9 split TFENF ALEHALS o
of R A AFe vt

—Cr E3dlel 93 dAG AFE uvwsly)
st F2 A A (copper sensor)E o] &3]
TFoAAE W4 2x¢ du¥e FHILE
ZRgo2N o] WZs e 229 ¢RY E

|
El
>

sta frAlel RUXNFEOR Q3 dr¥ol &4
BAE F BT olyE fE5EHS FHEo &
Ao TS FAANAY. FEETS AAAA
A Fo|A M disiAd dojuy sl wako
2 AP w2 g2 F 943 F£59
FEETHEL A3 weA, 988 oo 7]
813t Hgm dutl ol FYF zAogH A
AR FAE G52 AA AR FFEEF ¢
A FHSdo 2AY A TAAI7 AT
E O Byes Yo 535 e zda)
I EFE F AEE AX AR EIdENE B
25} Q}w(vortex)% AAggro 4 =
o] 452 o]

3

=

A

TET

9

wu 8 ;L

2 split E}FENzF L2k
KA Aol skl A AAE M8 F(swirl [low)

utZo] Lo, Yang

o]-&3lo] gplit E?}’ 7l &

Velocimetry) &

g A A 2 2o stFoAe dHAES} FieH
A9l Blum and Oliver™= A8 7+ gli-
Ultfs Bk M3 F7E s Sl gy
S FAANATE AL 2As AT Yao e
Aicy chkoll A A X ARLe] ol FiE o
ATS QE T o7hx] AuaAES el

1 WAlE AAZY A e QAo o))
A WEkE 2o Ao o Aok -
WA= GAE SR8 XAz slie Az
o Al ZAAIZFl oF AIEF 2% BAEZ sl
ok Adg FhE A% o wAlel AR v

o

I ‘ld

AUTE f2 @A o] dsie} ZAZe A
3] A 4ol v}, Park(4 2 CFD(computational  fluid
dynamics)E o] &3}e] LSVF &3td71s 24
ity rhdolAe dAdD AH5g ajMste] =4

o

Zael  split EFLME REAsRS H 99
LSVF &£3diE H&598 7259

o &3 vty Armfield®s
M(copper sensor)E o] &3lo] o2 7}x] 1oko
A A Az split EFLEANE 7 A& Azt
AbEEESlS 9o XA AR slFolMel Ay
458 54, vnsgdd.

Split E&hkalell ol g &rte x#1ZA=be &4t
Wakel A 5D, 744 FASA Zaste A5 G
o] Z&e Yehdlglert LSVF Eddslel 2o &t
A 5= Ad gyz gase 3BS 4
Efullch olejdt Ayl rdRFRoA g 43
Fr(swirl flow) f_—’ *3,*“ Ae 71&9 split &%k
M7y 2 oA Helu} Fg male) v

Sol A7l $RE LSVF LA 2
2 AAs uwak

rlo i1e4

=8 g B —’-‘L—d‘)]‘oq t‘]—_}"‘g"ﬂ ﬂ]"’g 2%}
St GAN-FR o Fd HlE MM 4wy
7] Wid 7|EL] HE F52 gl Ay
H5e FUAY & on B9Y ¥ez e §

o] ol d RE2 A I} FFS Ao
&Lzl (cross flow)7) vl kA o2 ZjE|o] £
o &% #5adE 2 71492 sto] et A

- 301 -



! Yainch

city water
! <—Flow direction
e .
E{ i ‘est Section diltiser
|
1. Float i
i
g Space  contraction
Grid
- Turbine
@4"  Flowmeter|
f
ciiier

Fig. 2 Schematic of experimenal apparatus
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