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ABSTRACT

The optimal design of the flow distributor is very important to ensure the structural integrity of the reactor system and their

safe operation during some transient or accident conditions. In the present study, we numerically investigated the performance

of a flow distributor in tank with different shape factors such as the total number of the holes, the pitch-to-hole diameter ratios
(p/d), the diameter of the hole and the area ratios. These data will contribute to a design of the flow distributor.
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Fig. 1 Schematic of the flow distributor

Flow Rate Weighting = 1

Fig. 2 Schematic of the computational domain
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Fig. 3 Schematic of the grid system
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(c) Type C
Fig. 4 Fluid velocity contours around the distributors

Table 1 Parameters of three types of flow distributors

Number of holes | d/D p/d Area ratio
Type A 40 (10x4) 0.15 24 0.88
Type B 40 (10x4) 0.31 17 3.96
Type C 60 (10x6) 0.31 1.7 59
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Fig. 5 Fluid velocity contours in computational domain
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Fig. 6 Fluid velocity contours in computational domain
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Table 2 Parameters of three types of flow distributors

d/D p/d
0.31 0 1.7
0.31 30 1.47
0.31 60 0.85

Area ratio
3.96
3.96
3.96

Number of holes Hole angle
40 (10x4)
40 (10x4)

40 (10x4)

Type B
Type Bl
Type B2

(b) type Bl (c) type B2

(a) type B
Fig. 7 Fluid velocity contours around the distributor

=1 ol He WA B} Co) o] fAKSHA Ltk &
AR T 5 AR Sely] 918 BAH Ty
Aeg HER DA 6 AR ZAAAR, 52
o AL el oIFolnA Y32, 2302t BAYA Py
FAE Ho olFA A3t Fof
% W B A% et A

‘40/\01

=
s}u% 95 4ol 5% o

2

%2} A
Act. 7} fxvc}il ayo] 22 44
st} ZEE A S
4, WA 5 34 B 5 E%Vﬂ Argaisie. Fig, 78
AR Y FQolA] xzHH|A Sl 8% &% Contour
£, Fig. 82 Al =rQl HAolA f-5 &% Contours
Fig. 9= ®3 #°](2)2 xy BHIA 9 -5 &&= Contour
S Upehd Toleh W4 BLT} B2ok Wo] AEE Fof §5
WS B 4R W For 53 A9 F 50 A=
o] B4 BEU 94 Rz ol H A B

e

.

H 2£O0Z

=9l TjREo] o] HakEA ok Hjule wet ol5)
wol, B Slat S Fh Fo] A7IA kot A wh
2 o] Wu vhn elod etk 1 2w B A

S=RAMD AR =28 M7, N6, 2014



(a) type B (b) type Bl (c) type B2
Fig. 8 Fluid velocity contours in computational domain

(a) type B (b) type Bl (c) type B2
Fig. 9 Fluid velocity contours in computational domain
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Table 3 Parameters of three types of flow distributors

Number of holes | d/D p/d | Area ratio
Type D 126 (3x42) 0.13 2.0 21
Type E 63 (3x21) 0.26 2.0 4.2
Type F 252 (6x42) 0.13 2.0 42

(a) type D

(b) type E

(c) type F

(d) type D
Fig. 10 Fluid velocity contours around the distributors
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Fig. 11 Fluid velocity contours around the distributors

(b) type E
Fig. 12 Fluid velocity contours in computational domain
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Table 4 Velocity difference between holes of flow distributors

Type D Type E Type F
Velocity va 0.526 0.526 0.526
Mean velocity vm 3.05 1.52 152
Velocity difference | 0.046 (1.5 %) | 0.092 (6.0 %) | 0.092 (6.0 %)
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