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Analytical Study on the Subchannel Pressure Loss for
Turbulent Flow in Bare Rod Bundles
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Abstract

A theoretically based prediction for the determination of the subchannel friction factor at low
pitch to the rod diameter ratio (P/D<1.2) in the bare rod bundle flow has been developed. The
present model assumes the validity of the Law of Wall over the entire flow area. The algebraic
form of the Law of the Wall is integrated over the entire flow area and the local friction velocity
variation along the rod periphery is considered in this study. The present method is applied to the
rod bundles with P/D< 1.2, and the prediction results show good agreement with the available
experimental data.
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Fig. 1 Schematic diagram of infinite bare rods of
triangular and square array

u

ot sy

73

Jfsz

1 [ome=x3 5 P _
+74—/0 -2F(0) (FsechH~R)

. (gsecé’-l—R)ln(—zBsec&—R)d&

fmax
- / 235(0) (Eseco—R)

(Igsec<9+31?) dé (4)
=V BAE ol g3ke 42 sbaAS

}—D\_9
[2.5in (Rey/£/D1) +5.5]
_A.gm-l—F(H) (——secﬁ R)- (£sec€+R)d

+z£ 2. 5F(6)In(F(8))df

1 8max 2 P _
+7£ S22 F (0) (gsectd—R)

(Lseco+R)In (—£sec0—R) dé

2
Omax

*—“.[ 4 F(8) (——sec& R)

(7sec6 +3R)d8 (5)
B4 E ure JTu/oE RS Re=aD./
v, Die 49 A7oln, T¥ehass) AR
WA (B olgdH 4A hALE 7Y 4
Ak

Fig. 2= Azt o} a5 sidolA 33t sl
AFshe e Y $HE ek O HF o
HMAESH S g3t o] Aok -

1.3

(6)) Model Eqn.(7)

o A 0=0.20, 6=0.02

e B 0=0.09, b=002

R 0=0.07, 5=0.02

5

O

<

7]

3 94

z

b

N A Experiment

g 74 o Hooper®, P/D=1.107

I o Hooper(?, P/D=1.194

o s Renksizbulut et ol.®, P/D=1.15

z | error band

.5 ¥ T T T
0 5 10 15 20 25 30 35 40 45
Degree
Fig. 2 Wall shear stress variation in the square array
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