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Table 1 Geometrical parameters of centrifugal pump

1 2 3 4 5
34 46 55.7 69 84.5
D;/mm 70 50 98 62 132
D,/mm 290 209 272 160 328
B/ 8 21 17 17 9
B2/ () 31 41 26 37 33
D;/mm 325 214 280 176 340
b3/mm 20 12 26 20 44
Dy/mm 50 40 80 50 100
z 5 5 6 5 6

| ]
b
b
. :
e
I
r

\

Fig.1 3D model of centrifugal pumps with different specific speed

2

Table 2 Performance parameters of centrifugal pump under optimal operating conditions

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved.

n, qy/(m? « h™1) H/m 7/ % n/(r+ min~ 1) P/kW
34.0 37.32 106.96 53.10 2 960 18.3
46.0 21.30 57.56 61.80 2 900 5.6
55.7 90.00 93.60 69.60 2 900 69.6
69.0 30.00 33.50 69.49 2900 3.2
84.5 170.00 33.00 76.50 1450 19.7
3 ICEM ,
Table 3 The physical parameters of media with , ANSYS-Fluent
different viscosity
v
/(kg'r:_3) /(mm? «s7 1) /(kgem! ':_‘) 2.1
998.2 1.00 1.003X10° ICEM
1 845.6 13.40 1.133 X102 0.3 ,
2 839.0 24.47 5.053 X102 , 55.7
3 851.0 48.48 4,125 6 X102 , 13
4 859.0 60.70 5.208 1 X102 0.2% ,
1 283 399, 221 870,
444 596, 437 069, 104 422,
Pro/E . , 55.7

http://www.cnki.net
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Fig.2 Liquid turbine test table
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Fig.4 The external characteristic curve of the pump with n, =55.7 under different viscosity and as turbine
4
Table 4 Table of conversion coefficient
/(mm? « s 1) Kq..’ﬂ K .a1 K(,.is K. K¢1.35.7 K557 Kq.(i‘) K9 K([<81.3 K815
=1.00 1.261 1.243 1.515 1.599 1.515 1.415 1.453 1.670 1.037 1.100
v=13.40 1.400 1.262 1.642 1.685 1.681 1.418 1.518 1.680 1.049 1.125
v=124.47 1.400 1.262 1.642 1.685 1.681 1.418 1.518 1.680 1.049 1.125
v=148.48 1.560 1.330 1.700 1.750 1.800 1.534 1.655 1.880 1.072 1.155
v=160.70 1.740 1.584 1.950 2.060 1.946 1.664 1.836 2.147 1.175 1.340
K557 K557 55.7 . / . B
. / ,
qV. UlzR 1t
K,= L, D Re o 3
qV prw ’
:Un ;le
K H. (2) O
" H,.’ 3, )
o 3
HURTIPEN Hz
N H K([ N K/z ’ A /
5
b o
. v Ho : .
(v =1 mmz/s) . g~
3.5
3.4
s 5
A} b /
b
° Re — Reg,
K, —a—bxIn(~—"4005), @
> 10°
Vo Re — Rey,
K,=c—d X IH(T+O 005), (5
o b
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Fig.5 Change curve of the conversion coefficient of pump as turbine with the Reynolds number of impeller
:Rey, 60 mm?*/s .
sab TaN ,
d / o K, .K,=f(Re,n,), (10)
ab.c.d 5, 5
5 5 , (10)
Table 5 Parameters of fitting curve of conversion coefficient . 34 ~
85,
a b ¢ d 1~60 mm®*/s,
34.0 1.596 71 0.088 25 1.421 42 0.057 50 3.6
46.0 1.739 09 0.075 42 1.811 24 0.078 69 .
55.7 1.824 56 0.081 27 1.580 35 0.043 51 , A7 1S80-50-
69.0 1.578 16 0.046 57 1.893 54 0.082 56
84.5 1.059 86 0.008 18 1.138 07 0.013 23 250
. 25 m’/h,
a.b.c.d R 22.6 m, 1 450 r/min; qy., =
275 m*/h H,=22.62 m, 1
a= —0.018 4240.070 4 Xn, —6.822 51 X 10" X n?, 842 kg/m?, 18 mm?/s; 2
(6) 845 kg/m?’, 36 mm?*/s; 3
b =0.044 86+0.002 34 Xn,—3.283 65X 10° Xn?, 845 kg/m?, 50.4 mm?®/s,
7 . / n, =47
c= —2X107° Xn!+ CFD 6,
0.002 6 X n? —0.098 4 X n, +2.575 7, (8) 6 , CFD s
d= —2X10"" Xa?+
0.000 4 X n? —0.019 3 X n, +0.367 4, (9 3 —1.8%,

6

Table 6 Comparison between the results of the relation and the numerical simulation results

K, K,
K, K, K., K
/(mm? ¢ s 1) /% /%
18.0 1.784 1.73 +1.3 1.63 1.71 —4.7
36.0 1.876 1.91 —1.8 1.79 1.90 —5.8
50.4 1.940 1.96 —1.0 1.95 2.00 —2.5
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Conversion Relation of Pump Reversal as Turbine in Viscous Media

Yang Junhu,Luo Yutong,Ma Qihang,Lin Bin,]Ji Yaya
(College of Energy and Power Engineering , Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract In order to study the conversion relation of pump reversing as turbine in viscous medium, the
author selected 5 centrifugal pumps with different specific speed to reverse as the turbine and calculated the
values of turbine condition in 5 different media viscosity. The experiment of centrifugal pump reversal as
turbine was carried out in clear water medium to verify the accuracy of numerical calculation.It turned out
that the numerical simulation results are identical to the test results.By introducing the Reynolds number
of turbine with peripheral speed of turbine impeller inlet as reference speed and the radius of inlet as char-
acteristic length, it's able to obtain the changing laws of the flow conversion coefficient of pump as turbine
and the conversion coefficient of pressure head/ pump lift in certain specific speed with Reynolds number of
turbine, and the relation tween the flow conversion coefficient, the conversion coefficient of pressure
head/pump lift and Reynolds number of turbine, the specific speed. The results show that, for pump rever-

sal as turbine at the same specific speed, the conversion coefficient of flow and pressure ( 100 )
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Study on the Hydration Heat and Temperature Control Technology
for Mass Concrete of the Bridge Bearing Platform

Ai Jianjie, Luo Qingbo,Cai Haiyan,Feng Xiaoxin
(City College , Southwest University of Science and Technology .Mianyang 621000 ,China)

Abstract With the continuous development and expansion of bridge engineering construction in China, the
mass concrete is more and more widely used.In order to solve the problem of internal temperature field
caused by the hydration heat of mass concrete, taking the mass concrete of the main piers bearing platform
of the Ju River super-large bridge as the research object,used the finite element software to make numeri-
cal simulation calculation on the hydration heat temperature field after the platform was cast. This paper
studied the effect of cooling water flow rate, cooling time and initial temperature on the hydration heat
temperature field of the bearing platform,and through the comparative analysis of the measured data,ob-
tained the scheme of achieving the best results by adjusting the cooling water flow rate with time,and con-
cluded that the cooling time of water should be no less than 10 days,which provide reference for the con-
struction of mass concrete in bridge project in the future.

Key words Bridge engineering; Bearing platform; Mass concrete; Temperature control; Finite element

method
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head/pump lift decrease with the increasing Reynolds number of turbine; the point of the highest efficiency
of turbine moves to condition with high flow, as the viscosity grows; based on the data of pump and tur-
bine in ; numerical the point with the highest efficiency, the conversion coefficient of flow and pressure
head/pump lift is expressed as the correlation related to the specific speed and Reynolds number of tur-
bine, by means of fit method.The examples indicate that, to the extent of research, the obtained equation
can accurately calculate the conversion coefficient of flow and pressure head/pump lift at any specific speed
and in any viscosity.

Key words Turbine; Viscous medium; Numerical calculation; Reynolds number of impeller; Conversion

coefficient



