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Abstract: This research concerns in flow mix and press drop test of CNP1000 reactor lower
plenum. The purpose of the test is to provide the indispensable hydraulic characteristics
parameters such as the flow mix factors at the lower plenum and the various components’
resistance coefficients for reactor structure, thermal hydraulic design and safety analysis. The
integral hydraulic simulation model design principles are low-pressure and temperature model,
geometrical similarity criterion, Reynolds criterion and Euler criterion. Integral model was
designed and fabricated to scale 1 : 4. Exact geometrical similarity was maintained between the

main flow paths of the model and the prototype, with the exception of the core and all the

leakage and bypass locations. Simulation of the fuel assemblies was performed according to the
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open lattice core simulation criterion in this study, lateral and axial flow characteristics were

designed to be the same as the prototype respectively. Inlet and outlet flow paths of the fuel

assembly model were maintained to be geometric similar to the prototype. The rods of the fuel

assembly model was arranged in 2X2 square shape. In the bottom nozzle of each fuel assembly

model was lay a conductance pole, which was used to measure the KCl concentration of the

fuel assembly. The integral test facility was composed of 3 loops. The test was performed by

researching fluid flow characteristics in the reactor, the corresponding hydraulic parameters had

be obtained to verify and improve the reactor structure, thermal hydraulic design and safety

analysis.
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Fig. 1 Integral experiment model
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Fig. 2 Fuel assemble model
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Fig. 3 Distribution of pressure test points in model
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Table 1 Devices in experiment

4 24 ST AR 4 R AL 4k 7 KR/ % Bkt

m] % 3 AR A A SBWZK-24608-B/23K 0~100 C 0.5 3

[al f2% i &t W R LW-300 300~1 600 m?/h 0.5 3
JE 2% 22 AR AR EJAL10A 5~500 kPa 0.1 8
R H A SR i R G 0. 5~3 mmol/L 1.5 177
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Table 2 Work condition of pressure loss experiment
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Table 3 Work condition
of lower plenum mix experiment
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Table 4 Resistance coefficient

in each part of CNP1000 reactor
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Fig. 4 Mixing factor in lower plenum

at KCI solution injected into loop A (850 m*/hX3)

8 AHEESW
8.1 HMAEBHRMMNAHTEE

M RIRH ) R BN R A EHAR R
2 EE ., w(Ap) MR 2 09 3% 3h F R
MAFKIRZE. N 1.2%; w(Q K H F F I HKiR e
T T HORE BE S 0.5 0 5 BB HE 11 A AR AN i

EE u<do):(1)'—7éx1oo%:5.7><1o*2%;72<§5z

N 8 5 A v ) i R AR AR AR /N, D 20,5 °C L ilea]
N R IK )3 AR ARAR /N w() 228 0,002 %, 1]
ZWEATE ., AR BRI ) R BN R
u =Vl (Ap) + 12 (Y + 48 (Q) + 161 (d) =
1.2%% +4 X (0.5%)% +16 X (5.7 X 107 %)* =
1.6%
8.2 TZERZTREAFHNIAWMEE
SRR 23 E SRR I B R A B
T SR R, BIRUGE A AR A
u(dy) =5.7X 10 % u(QAGE X 0.5%;
w( KD F2 %2 J i, S 303000 o 2R 40 9 0 o0 B L o
L5% s IRJEAM N +0.5Coul N 1.0%, H
AT B T 28 18 28 TR D AN B h

ue = [ (K + @ (D +42(Q + 161 (D7 =
[1.5%%4+1.0%% 44X (0.5%)%4+16 X (5.7 X

1029%)%]7 = 2.1%

9 #Hig

D R E AR T CNPL000 Sz o7 HE 4% 3 43 1
BH 2850, JE 22 I AW 22 B0 1. 58 %05 BB
TERBCH M RN 3. 011, 4% X BEFH 11 &2 %%
BRIA 2,910, I E 25 3. 35 %0 K 2200 A5 A B
B3, A A

2) RIS T CNP1000 Jz i HE 4 Ff T4
I S o | S B 1+ 07 N =0 -
2.07% ; E PR &0 22 W B 1T LA I3 20
1—(A+B IR T 25 B sC IR B 0 .

3) FE WSS F o i A G T wAK R
LA, XTI E A KCL ¥ EE FAE B R 28 15838
53 K HIZ IR 7K B A (IR IR PO B8R
HBOm 0N 5 ALB 3 SR B 00 A AN 0 BR
5T FBHE AR 1 A RN KRR AR R PN AR 1
B A AR O, BN & TOL T R’
P AR 3 B 0L R B3 A)  FE AR T T
120°HE 0 X fe K22 WA 7 F ¥ {E F 0. 545
(350 m*/h X3, A ¥ iE A KCl %, 1507 ~
270°HEL X

Sk

[1] EFE,ZEHTF. 600 MW SN HE N A D&
SARCREG OF S (7] LAY B4, 1999, 20
(2):185-189.
WANG Limin, ZONG Guifang. Test of flow dis-
tribution at the core inlet of 600 MW reactor[ J .
Journal of Engineering Thermophysics, 1999, 20
(2):185-189(in Chinese).

(2] #izzle Wk A, MM kIMI F o, 3. db
A RRE AL 1963,

[3] KHAN E U. Analytical investigation and design
of a model hydrodynamically simulating a proto-
type PWR core[ J]. Nucl Technol, 1972, 16(3);
479-40.

(4] RARE AT GO K IFEEIMI. ®R . B8,
B dERT L Tl A, 1957,

(5] @8 B2 7. SHRAEHE S FMIMI] dt.
] 7 Tall H AR, 1985,



