DOI:10.16146/j.cnki.rndlgc.2014.04.029

29 4
2014 7

Vol.29 No.4

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2014

11001 -2060( 2014) 04 — 0361 -06

AT PIV X3 K 69 7836 30 oH A 3 T ALAL BF 5

5 R2,%

AP R AT AR 2 1500 r/min 49 5B E B et et A AL
780 -1 680 r/min Z Jd] 49 4 A#:ik T oL, )R F ok A4E A 7 5%
B TFHATT MR e PIVOET B H R) SRR, 3K
ATt MAEFRIBABRALETHERRANRESRE
oy e A SH AT T R 5 4. BFZ AR AR PIV H R
T 04 W% 25 25 R T VAR MK L 3 vt R 5 B R 69 T AR,
Fo R it A, BT EB T RN, St e B E T
X 3%k A B et ik 6938 Komn R38R, R 3 Ak
JE R ARk 3 m a H ISR K UG R 4 B rHib Ik o R )
A MR AR E M AR TP — B Bk AR T
HSE Z) et iR AR 7 5% A5G, K A e 4 4 ik TR AR, o A
A M RSt R A @ T R B %S R E ] B

; PIV ; ;
: TK31 TA
( PIV)
1-6 PIV
o 7

NASA37

CFD ; 8 NASA37

; 9
; 10 2
12014 -02 - 15; 12014 -03 - 12

(1985)

e, giaE T+
200240)
o 11 3.5
o PIV
1 500 r/min
1
1.1
1
(400 kW )

o

W PLHEGE 1 B ﬁgﬁﬁ %}Eiﬁ# FES KL ZEHEA B gL

2

S R o A O |

Fig. 1 Arrangement drawing of the test system
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Fig.2 Schematic diagram of the turbine cascade

B4 PIViiET HrEH
Fig. 4 Schematic diagram of the PIV photography

Re
1 500
r/min
. 1 .
1
Tab. 1 Operating conditions tested
A3 et RS (mm) /x * min~! /Pa Ic
Fig. 3 Dimensions of the cascade under 1 680 7 000 48
the test( mm) 1380 7 000 47
1 080 7 000 46
1.2 780 7 000 42
Dantec PIV
Nd: YAG
15 Hz 250 mj 2
532 nm( ) o
4000 x 2672 ccp . PV
12 o
5 1 380 r/min
CCD 4
o 1.2 m o
o 5( a)

+5 Pa. £0.5 Co
PIV o



4 : PIV * 363
5(b) 1 680 r/min
5(c)
5(4d)
1 380 r/min
() 780
r/min
7

\\\\
N
3\\
NE

D
o

S
ot Y

N

RS
W
SISTTEINRY

eSS
fresa

S Fheteb e SAasTR L 5

Fig. 5 Distrubution of the relative velocity

field in the rotating blade cascade
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Fig. 6 Chart showing the distribution of the absolute
velocity in the blade wheel at various
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Fig. 10 Comparison of the velocity in the section

10 mm at the downstream of the outlet of

the rotating blades
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Fig. 11 Chart showing the distribution of the vorticity

field in the blade wheel at various rotating speeds
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formation about the flow field such as Mach number and limit streamlines etc. indicates that the CDA blade profile
can effectively prohibit the production of shock waves and separation of boundary layers and improve the status of
the air flow inside the compressor. The method in question can shorten the design time of the blades in a large a—
mount thus contributing to applications in engineering projects. Key Words: controllable diffusion blade profile

positive problem blade design

PIV = Visualization Study of the Flow Field in a Rotor Cas-
cade of a Turbine Based on the PIV Measurement and Testing Technology MA Chao GE Bing ZANG
Shu-sheng ( College of Mechanical and Power Engineering Shanghai Jiaotong University Shanghai China Post

Code: 200240) //Journal of Engineering for Thermal Energy & Power. —2014 29(4). -361 -366

In the light of four operating conditions at four rotating speeds from 780 to 1680 r/min of a rotor blade cascade of a
turbine with its design rotating speed being 1 500 r/min experimentally studied was the PIV ( particle image veloci—
metry) technology in measuring the inner flow field by employing dry ice as the tracer particles and obtained were
2D distribution of the speed field and vorticity field in the middle section and its downstream areas of the flow passa—
ges of the rotor blade cascade. It has been found that the transient results measured by using the PIV technology
can capture very well the formation and evolution process of the vortices separated from the trailing edge of the rotor
blade cascade. Within the operating conditions under the test the velocity at the outlet and the downstream of the
rotor blades continuously increased while the velocity of the gas in the flow passages was characterized by its first in—
crease and then decrease with an increase of the rotating speed of the rotor blades. The output power of the blade
wheel had a same variation law governing the air flow speed in the flow passages. In adjacent to the design rotating
speed operating condition the intensity of the vorticity field in the flow passages of the rotor blades was relatively
weak and with a decrease of the rotating speed of the blade wheel the intensity of the vorticity field inside the flow
passages of the cascade especially in the downstream of the suction surface of the rotor blades was obviously en—

hanced. Key Words: rotor blade cascade PIV testing laser visualization flow field analysis

= Study of the Influence of the Participation of a Super-
critical Unit in the Primary Frequency Modulation on the Service Life of a Steam Turbine WANG
Xu-rong DAI Yi-ping( College of Energy Source and Power Engineering Xi” an Jiaotong University Xi’ an China
Post Code: 710049) LI Fu-shang ( Shandong Electric Power Research Institute Jinan China Post Code:
250000) ZHANG Ya+u ( Xi’ an Thermodynamics Research Institute Co. Ltd. Xi’ an China Post Code:

710032) //Journal of Engineering for Thermal Energy & Power. -2014 29(4). -367 -373



