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Characteristics of pressure distribution along perforated draimr pipe in siphon well
ZHANG Guo peng', FU Hui?, YANG Kar lin?,ZHAO Limrming!, WANG M eng wen?
( 1. Hebei University of Engineering, H andan 056021, China; 2. State Key Laboratory of Simulation and
Regulation of Water Cycle in River Basin, China Institute of Water Resources and H ydropow er

Research, Beijing 100038, China; 3. Shandong A gricultural University, Tai an 271000, China)
Abstract: Intakes of nuclear power plant in higlr latitude coastal regions generally have ice problems that will affect their normal
operation. One solution is to transport warm w ater to the forebay of pump stations through perforated drair pipes. This method
can raise water temperature and prevent ice jam. A physical model of perforated drair pipe was used to study its hydraulic char
acteristics, including pressure distribution and velocity distribution. A nomr dimensional formula of pressure distribution within
the perforated drairr pipe was proposed and the maximum average error was 0. 88% . T he study shows that the pressure recovery
wit hin the perforated draim pipe is caused by transformation from velocity to pressure. The larger the velocity, the more obvious
the pressure recovery. The pressure of the downstream draim pipe is larger than that of the upstream because the streamline is
skewed near the outlet. The study results can provide references for the design and application of perforated draim pipes.
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Fig. 1 Schematic diagram of the siphon well
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Tab.1 Similarity relations among the various physical quantities
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Fig.2 Arrangement diagram of the model
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Fig. 3 Profile map of the siphon well
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Fig.4 Measuring points diagram of perforated drairmr pipe

5 ( :m)

Fig.5 Cross section diagram of perforated drair pipe
2.2 RBITIR

TEHE DU PEAS /NI I [ I A, 9Lt
AR BRI, N A /MO TAE, Bl Jy
0y Wikl J5 %N LA SRR )5 %, 5% 0
PSR INIERSSUIRSIEyTE SR ol DT E S\ R S
0 LAt 3 5% CDGH /NSl 7% N
FIJ7 20 # A8 4 2R B W07, L1t 8 4RI 4k Ik
AT, PT R 2

3
3.1 % 3LHAKE LALE /) A AT
Ji 7 43 A R B 2K TR SR g

* 188 + KFIEMR

2

Tab.2 Statistics of operating modes

R T SN/ m o MR BIR RE (m3 . s
N-1 IR ACIS, - 2.88 45
N-2 Bt - 2.65 45
N-3 R Memes - 0.06 45

N -4 BAE R A% AL 2.26 45

0-5 BRI - 2.88 45
0-6 WIEIHCIISL - 2.65 45
0-7 XIFPHMEMLL - 0.06 45
0 - 8 WIA A i Wi 7. 2.26 45
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I TR SRS FEAR AR B, JE s AbR il i
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Tab.3 Flow and pressure difference in perforated drair pipe

A T ZAHKE R (m3 e s1) HAKERKEZE/m
N- 1 F AR A AW i 10. 370 0. 047
N-2 B B A 10.718 0.051
N-3 Fu RSP I AL 11. 677 0. 060
N -4 B RO i Wl 11. 067 0. 054
0 -5 I BAZAH AL 15.076 0. 100
0 -6 MV 15. 424 0. 105
0 -7 XI-F AL 17.516 0. 135
0 -8 XU e i 16.993 0. 127
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Fig. 6 Distribution diagram of pressure heads
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Tab.4 Comparison between measured and simulated values

by 1 2 3 4 5 6 7

8 9 10 11 12 13 14 15 16

SEE/ m 3.36 3.45 3.36 3.35 3.39 3.36 3.41
A/ m 3.49 3.56 3.40 3.48 3.43 3.49 3.44

BRIE(%) 3.76  3.17 1.16 3.74 1.09 3.75 0.88

3.41 3.44 3.42 3.42 3.42 3.44 3.44 3.44 3.45
3.51 3.46 3.52 3.48 3.53 3.51 3.53 3.54 3.52

2.85 0.62 2.78 1.68 3.03 1.98 2.70 2.89 2.02
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Fig.7 Streamline diagram of perforated draimr pipe
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Tab.5 Pressure difference between upstream and downstream

outflow pipe sections

m
HKE i
W T U - . - , ‘ ,
N-2 N-3 X-4 0-5 0-6 0-8
1 -0015 0 =-0.0150015 0 0 0.015
2 0.015 0.045 0.015 0  0.045 0.060 0.03

3 0.015 0.015 0.015 0.015 0.045 0.030 0.045

4 0 0015 0 0 0.030 0.030 0.03
5 0 0 0.030 0.015 0 0.015 0.015
6 -0.015 0 0 0 0.015 0.030 0.030
7 0.015 0 0 0 0 0 -0.015
8 0 0.015-0.015-0.03 0 0  0.015

P 0.002 0.011 0.004 0.002 0.017 0.021 0.021
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Fig. 8 Variation of h;/h; with X;/X¢ in different operating modes
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Tab.6 Parameter values for equation
% A T
BN N2 N3 0-s 0-6 0-7

0-8 P
K 0.0022 0.0031 0.0022 0.0039 0.0043 0.0024 0.0021 0. 0029
b 0.9968 0.9955 0.9971 0.9967 0.9978 1.0019 0.9998 0. 9979

FIFIG T R0 28 30 2) oA A5 45 BT
JE SRS SR 1R 5% 2590 BT, g % 22 0 BT 45 SR %)
TR T, A aT LRI, X1 AN K 5 ZE i K
(41 T30 I AE N -4 A il A T, Je K
WZE N 1. 49% , ANF T OL fe oK 3558 22 IR A
0-6 W I VRN T, 0 88% . K™ K Al
b BCE A I, #EF A (2) BTEE 4R R 52
Mgk Jwpty R, 2 XnT FAE 2L HEK S AR IR )
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Tab.7 Error analysis results of outflow pipes
(%)

R HIKE s

Lo N1 N-2 N-3 N-4 0-5 0-6 0-7 0-8
1 0.21 0.21 0.21 0.21 0.21 0.21 0.21 0.21
2 0.08 0.32 0.08 0.18 0.14 0.36 0.48 0.21
3 0.37 0.13 0.08 0.17 0.30 0.52 0.61 0.22
4 0.05 0.52 0.22 0.35 1.12 1.11 1.02 0.41
5 0.24 0.47 0.08 0.34 0.83 1.48 0.73 0.41
6 0.28 0.18 0.08 0.52 0.76 1.41 0.71 0.22
7 0.10 0.36 0.21 1.01 0.69 1.12 0.15 0.16

8 0.62 0.16 0.63 1.49 0.84 0.83 0.14 0.44

FHRZE 0.24 0.29 0.20 0.53 0.61 0.88 0.50 0.29
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