BAVERTH
20234 7H

Ko H

ol
He

Water Resources and Power

HOR Vol. 41 No. 7

Jul. 2023

DOI:10. 20040/ j. cnki. 1000-7709. 2023. 20230039

BT RFRERB R

4t

RNE R

i

SH

T H1T AR

XN

ke

f&*

(L. BN T B F AR =B, 1195 B0 2250005 2. VLR R E AR TR 5N E . 1175 ST 212100)

WE.: AMAAERBELISZBRGAA FERRABE TRES fREL(PVA G S XX 4% M EF
Hrak . 45 w4 SEM 4 R E @Bt AT IR AR, SR AL RIB R B E AL AR E kY e
TREMDBE.EVBMARRBI WA BANG LB EFSHEFHENY ZMEAEIK, mB R Bk F &R
R EAK., R T.PVALFLERAEAGRENLE, FRHHREBIL . ARBILR AR D G HX,
ZMMEHEB . M TR B RS REFER D, I7H 5B RS R R,

REW: REALERE L, FFHR; R BGATA; RAEN

FESHES: TV431 .3 XERFR AR A

51

i

e T (A5 VR B i B K RS B K R 12
HEARAL =4 o fff AT 7 A2 B R AL R 28R ) L i
PR BE & A SR S5 A 05, B T PR B
FIEERE . G M G b e e pED L BEse Y R
TEIREE 1 th 8 A B R A W) F 48 (i PVA £74E)
AT R R AR R g RS R TR B 1 R A 4y
A0 10 R B W 27 4 7 A 5 AL T8 27 4 T A 8B R
DI 2 58 A T AL L IR B (AR R B R M
588 o DT — o At T ek /DN B R o 0 TR e e A Y
FLBRZEIR IR 117 A48 PVA Joik itk m i s
TRBE A PR 5 im) (., 2% 18 B X R 2 4E it =
R R AR, A SC LR PVA 4 X A 2F
Y (BE)TREE + M ], £F 4 5 B 3L i1 5 4 R i
Vit 5 AR S 9, I Rl R, & 7E B9 2F
Y5 F i TR TR AR £F 4 TR B R 7S DR R M Y
M) o i) Aok 45 A 30 i P B At a0F — 25 I 4R £ 3 )
BTt Tl P B 48 4 L3

2 KR
21 BEMBSREHE

IS B BEAT R AT P. O 42. 5 3% 3 A R £ 7K

Wi B HI: 2023-01-09.f& @ HHJ: 2023-02-20

XEHS: 1000-7709(2023)07-0184-04

e s 4B Rk FH 40 BERECH 2. 45 B RARTITD, B
FALAEN 4.5 mm ;s $HEOREHR F 4 22 0 0 A, R
YL 5. 5~12. 0 mm; /K5 Rk R 40 %
1R R IR o S0 /K 57, PVA Al BE =24 5 )
FSHUER L, ZHEEKRBEILE 1 1RR, )
Bt T 5 AR BBE, WV, R 0%,
0.05%.0.10%.0.15%.0. 20% ., Hp Vi=0% K
RREE L NS

&1 PVAF BF JLARIEEEIERSHR
Tab.1 Geometric and performance index parameters
of PVA and BF

G W pobnsk B R KE A

/(gecm ) JE/MPa #/GPa /mm /mm /C
PVA 1.31 1650 43.2 0.040 12 245
BF 2.80 2 250 79.5 0.016 12 1500

22 HEARE

RS TRl a a1 =g SRV I S
KoKV THE 2 min, Z J5 1248 0 A FR & 4 19 7K
KoK, FE AP 3 min, 28 /D B 2 WAL
At P S ST A o B AN S R O &
W FE S S B IR BE - FEE W, 3 3 B S T s XIS
H AN 100 mm X 50 mm 1Y B AL TR H A K
2 150 mm W7 7 R R fE = IR SR I 24
h JE AL, SR 5 B 2 45 M F2 97 4 1 QIR EE 20 2
COERTF 95%) Fak8e3dr 28 d. 56T, N

HEMB: HE AR IS T H (52108216) 5 3 M 11 2% Bt U SR AR Fe 55 F &5 (YZ2022149) 52021 4E KB

BFi H (2021xjzk015)
1EE /N

RN Q978-) 2 0+ B2 W 2S5 ) IR EE 4 45 A4 Tt A 4 . E-mail : zhucongxiang1753@163. com



4165 T

R N S TR AR R A TR R 4T R TR BE - i IR B AT il « 185 -

IR T R A 2R T 5 SRS I 8 1T 2 ] 42 ik AN %)
TR 25 5 7 A ) R ) X T BB A ik A 1% ity 3 AT
TR

23 Wik AE

TR B - 00 SR R R R ol AT B2 ] A=
ey AE R B Y. g B3 20,105, 250,400,
600 C 3t 5 24 H A il B, JHIR 3 R & E R 20
C/min, KFHARREE  EREEEE 3 h 2R )5
PR H SRR . O DN K B Y B L
LS W WO T N B W B i 1 - e A P W
RICF-H41H .

KA B2\ A R ) HC-U96 H 75
DRSO 3 A [] £F 4 42 1R e X fF kA Y
FESHONHIE 250 V, kb 58 5 000 ns, S
PR 10 kHz~1 MHz, ¥ 255 FE b 170 dB, 1
R AE RN 0.5 dB. W HT , S 11 BRI A A 5% %)
TR0 285 S 1 B AN 5 ) A R SR Sk
823 K6 7S 7 S N P 7 X SR W s U

3 WMEERD

31 BERKESH

P 1 D P 0 2 o AN [ 3t JEE A P AR R O 1
PR B B A i 2. eh BT 1 n] R B
BETV U % I R ARG I AR 2 S 1R 4. 300 ~
57.9% o ISPy e i B 4 5 BRI - P B AR R
Ll AL R ) 2 AL B R B R A —2F 4 SR
T 9 DX 0 4 00 22 L o S BE A . R DA
Z i MR B AL 2 B R R G AT T B
G5 NI B R L R R, R TS
Vb B ALYt ks R A — R LA
B RBOR, I R LR B
T 7 A 25 A A 3 R T TR A i

5000

-
4500 === —o— V=0
e V=0.05%
4000 e V=0.10%
23500 BN. 0 v 7=0.15%
= o V=0.20%
#3000+
He
25001
2 000 TR
15005 100 200 300 400 500 600
BE/IC
B1 BFEFEARREERANRRELT
REKEED B L

Fig.1 Curve of wave velocity distribution of concrete
specimen with ultrasonic penetration

at different temperatures
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Fig. 2 Ultrasonic wave diagram of concrete with different
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Optimization of Flow Channel for Large Vertical Axial-flow Pump

Device Under Both Pump Mode and Turbine Mode

HU Yan-xin' s ZHANG Xin-chun®,CAI Zhi-zhou® , LIU Wei-dong' ,KAN Kan'

(1. College of Energy and Electrical Engineering, Hohai University, Nanjin 211100, China; 2. Zhejiang Institute of
Hydraulics and Estuary, Hangzhou 310020, China; 3. State Nuclear Power Technology Corporation Ltd. .
Shanghai Nuclear Engineering Research & Design Institute Co. , Ltd. , Shanghai 200233, China)

Abstract: Pump device is the core of pump station, it is very important to carry out optimization research of pump u-
nit. Taking the uniformity of axial velocity and the weighted average angle of velocity as optimization objectives, the hy-
draulic performance of inlet and outlet channels of a large vertical axial flow pump under pump mode and reverse power
generation mode was optimized under all working conditions. Through the multi-scheme modeling of the inlet and outlet
flow channels of the vertical axial flow pump device, the size of each section and the outer inverted line of the elbow sec-
tion of the inlet and outlet flow channels were changed without changing the initial surface and the shape of the outlet sec-
tion. The numerical simulation results of different inlet and outlet flow channels were compared. The distribution uni-
formity of flow velocity at inlet and outlet section of impeller, the average angle of weighted velocity, the hydraulic loss at
inlet and outlet channel, and the variation rule of external characteristics and performance of axial flow pump device were
analyzed in detail under pump mode and reverse power generation mode. The research results show that the hydraulic de-
sign of the flow channel under pump condition and reverse power generation condition can be considered comprehensively
to improve the hydraulic performance of the pump unit under various operating modes in the design stage of the pump de-
vice for pump station. The research results provide theoretical support and engineering practice reference for hydraulic de-
sign and optimization of pump device in pump station.

Key words: axial flow pump device; reverse power generation; numerical simulation; hydraulic performance; optimization
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Experimental Study on High Temperature Damage Behavior of Hybrid

Fiber Reinforced Concrete Based on Acoustic Properties
ZHU Cong-xiang' s XU Jun®
(1. Yangzhou Polytechnic Institute, Yangzhou 225000, China; 2. College of Civil Engineering and Architecture,
Jiangsu University of Science and Technology, Zhenjiang 212100, China)

Abstract: In order to study the damage behavior of fiber reinforced concrete at high temperature, the acoustic charac-
teristics of hybrid fiber reinforced concrete (PVA fiber and basalt fiber) at different temperatures were tested, and the
mechanism was explained from the microscopic level by combining the results of the SEM. The results show that with the
rising of temperature, the degree of ultrasonic waveform distortion is more significant, and the attenuation of waveform
amplitude is gradually intensified; The incorporation of fiber or the increase of temperature will reduce the amplitude of
the dominant frequency of the waveform and increase the energy dissipation caused by the ultrasonic penetration of the
specimen. At high temperature, after PVA fiber is melted, a large number of pores remain and gradually form connecting
pores, which promote the release of pore steam pressure and alleviate high-temperature damage, while basalt fiber contin-
ues to play a bridging effect to inhibit the continuous development of high-temperature cracks.

Key words: hybrid fiber concrete; acoustic characteristics; high temperature; damage behavior; steam pressure





