23 6
2008 11

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

Vol. 23, No. 6
Nov. , 2008

ot K SRR

a4, R, FEE
(LAREIRAY 7 5B TERER BAL BAE 150001
2B FHARELOZFRFESRAE, BAT H/RK 150036)

: 1001— 2060 (2008 ) 06— 0601— 05

Bt A et A LR AR R R, LT &
A A A R T B =4 FARE A R TARE, it
FoAr X R AT T b, BAET vt R At FAE A eyt
S B dtm 3 R F At AR R R IR SR ) b A A
BT A4 B BT AT, R R AT AR Bk
PRA Aok R S SAF A 38 Ao, ot AR LR A kS & BA

B A4 A8 o B T UL 9k A B, ot B B R A T i et M M
5 R AT 2, ;Ke  Ce
, 0 s F
. TK263. 3 :A
K.
, Hertz
Kcv Kba
1 1
N Ke—l/[[l?}] +[1?]] a
\ , 5 F(1)
; ((Z” y Ke
« 2 M, M,
, C.
w7 BH1 sighgER
i (1 .
: 2008— 08— 12; :2008— 10— 09
(1970— ), R @) ,



© 602 ° 2008
: [ Kim] — s Py — ;
C=D°'TX) ©)) {Qc)— {0 —
:D_ ;T(Xc)_
3
2
, 3.1
[ Ke 0 0 —Ke 0 0 170 mm,
0 0 0 0 0 0 25 mm, 3 mm, 12 mm s
8 mm
0 00 O 0 0
[ Kin] = 3)
—K. 0 0 K. 0 0
0O 00 O 0 0
Lo 00 0 o0 o ’ 2
D 0 0 —D 0 0
0 00 0 00
Pk o S RER
(Cul = 0 00 0 00 @ —_— Friie
—D 00 D 00 . —
0 00 O 00 ?
ik Q*ﬁﬂf@%ﬁ fEcE  SOERARRY:
Lo o0 o0 o0 o MBS
’ B2 vthH SRIERIEEE
3 ,
M G {0+ [Clm]{} { o+ , :
[Ko]{a (d={FI+{ Q)+ {Qp} 5) 0.001 7.
[M] — ; [ Gl — 3 67.93 Hz.
[ Gin] — s[Ke] — s [ Kol —
0.8 0.25
0.6
‘H\ 020+
04
H H
g 02} \l m § o015
g8 ‘l‘ rr— "
: nwwW'wlllll 5
3 4).2 nhLE H oo
\
04 \”
0.05
06}
-08 0 ' i L L
0 10 20 30 40 0 100 200 300 400 500
WAl /s % | Ha
B3 % Ret R A B BIK IR RIRE
3.2 , 20 120



° 603 -

1 2
/% /% 0.0.05.0.1.0.2 0.5 mm;
67.93 68. 08 0.2 68.05 0.18 10 N; 30.50 140 Hz.
— 507. 11 — 504. 86 — 4~ 7
- 550. 07 - 542,34 -
D ,
’ ( 2) s
2
. ; 500
S L
g
ﬁ 0 E 0
-1 02 0.4 0.6 0.8 g
Bf i /s -500
(a) B30T TR SLRE W -1.0 -05 0 0.5 1.0 1.5
. 0.5 fiF# / mm
E o0 (d) Zf 0 A RS HBE E
®_05
< 1
o 0.2 0.4 0.6 0.8 T =00
BHE /s E
(b) B F phy oo oo TS 0 L
10 ‘%
R -1.0 -0.5 ) 0.5 1.0 1.5
-10 P / mm
g e ok R oa (e) B [ i H- 4R S AT
BHE /s
(c) BiRS
B4 et R k30 2 B8 Sk B ( 6=0. 05 mm, f=8 N, =230 Hz)
1.0 1.0
08 0.8
é 06} é 0.6
X %
;ﬂl 04} @r 04
R R
02} 02
i b i |
0 50 100 150 200 0 50 100 150 200
P / Hz ¥ | Hz

()

A5

(h)

o+ B Ik F3RiE B ( 6=0.05 mm, /=8 N, =230 Hz)

2.5.8



2008

° 604 ¢
2
2 g ‘F m wf _ 2000
® o Mﬁ ; 1000
= £
-1 -
0 0.2 0.4 0.6 = 0
B /s W ~1000 ==
(a) 3238 H T A28 0 B - -1 0 1 2
1 %% / mm
E oo (d) S35 H 4R 30 HESL I
o | I o "MJ | “}
= - _ 2000
0 0.2 0.4 0.6 ® 1000
W /s g o
(b) H00 1 E B H ARSI 5 <N
10 ) -1000
. finiti ! -1000
pgY 1 ) B e -2 -1 0 1
R ‘ | A% / mm
-10, ) 07 B (e) B0U B d - F RSy AR S E
iHE /s
(c) BiRA
B 6 etk kshem s A48 HiER ( 6=0.05 mm, f=8 N, o= 140 Hz)
0.40 0.10
035} 0.09 |
0.08 |
g 030} g 007 |
x 025) X 006}
;‘r 020} ;‘r 0.05 |
0.15} 0.04
= B ol
0.05 001 |
0 h’"‘ 0 AN
0 100 200 300 0 100 200 300
& | Hz & | Hz
(a) (b
B 7 eth H&#MmiE B 6=0.05 mm, f=8 N, w= 140 Hz)
15
] H .
g 10 s 2
=
B H A1 2
& s \ /J
"2 /mm
5 /N /Hz
o P F; = g 0.05 0.20
¥R S /IN 30 0. 086 0.081 0. 085
) 5 70 0. 105 0.10 0 104
B8 wth s 5k IX F B 140 0.11 0.102 0.108
(=0.05mm w=30Hz) 30 0. 345 0.31 0.33
10 70 0.43 0.39 0413
140 0.44 0.32 0. 41

3.4




6 st ° 605 -

, 3)
’
4 ;
’
, (1 : [M]. : - 1983,
, [2 . (1.
D 1995, 8(4): 331— 341
[3] LEET W, WANG A C.On the dynamics of in tem it tent-motion
’ ° mechanisms. Part I: Dynanic model and response{ J] . Journal of Mech-
2) N anisms Transmissions and Automation in Design, 1983, 105. 534 —
540

(it #%)

F Tskenoe Ma tmrocT [oerne)) 2008 SF 6 A F4Rid, 5% E Ao 3P AT A M ETF AR E 209 2K B A
PREARE SR T BT A A,

AT A AR E 0, AR 3 AP AR 5ok i 2 F A 3T 50 SR Ae X ) M4 69 55 3.

(D B AL, HXR Afe KR FI, XAAEE R TR % ol 2K, ARER K6 R,

(2) ARAE T ZAMBL AL To AT . RN T R A H A XE NLER RE I F R, 8% Tk
Ky 3R 0y ik Ak, B AR B R R R 2R R R ik,

Q) BB E T F— R F IR F3 ., RENSHE RAE R EfREOEERAGRA ) %, 12
PR i3k #1 BT R ik, 3 LA 8 2R IL A7 B 17k 3T 10, R BIEA 4 2 MU 2 2 R

YER —FPT Ak B 69 7 ik AKT GFrdEf ik R )&, %7 F R AT RFIH P MAEE FE BAR
ik B 7 A AR E R A, AR S T ROE TE SR fe e E S AL

B9 R, AT AR B RR B ATEY G AR AR Rk T £ AR AT N 3 2 A9 F 2, BT A 2R
M, X E PR T S IR B A Tk,




° 688 - 2008

=Optimized design of an Intermediate Bleeding Structure for a Compressor| .

]1/JT Chun-jun, LU Feng-qing (College of Energy Source and Power, Dalian University of Science and Technology,

Dalian, China, Post Code: 116023), YU Dao-gang (CSIC Harbin No.703 Research Institute, Harbin, China, Post Code:
150036)/ /Journal of Engineering for Thermal Energy & Power.— 2008, 23(6). —591 ~594

Various methods for the optimization design of an inteimediate bleeding structure for a centrifugal compressor were studied
by utilizing numerical calculation techniques. A volute type was adopted for the intermediate bleeding structure to guaran-
tee the circumferential uniformity of flow before and after the bleeding. A great deal of optimization design work has been
done with respect to the volute and bleeding diaphragm type as well as its height to meet the need for a proper bleeding
flow rate, and also to minimize the flow losses in the wlole flow field. The numerical calculation results show that the
bleeding structure thus designed can simultaneously meet the requirements for performance and bleeding of the compressor

unit. Key words: intermediate bleeding, numerical simulation, bleeding volute, optimization

= A Study of Similarity Problems Concerning the Working Media
Helium and Air in an Axial-flow Compressor] , ]/ZHU Rongkai, ZHANG Jian, ZHENG Qun (College of Materi-
al Science and Chemical Fngineering, Haibin Engineering University, Harbin, China, Post Code: 150001), ZOU Ji-guo
(CSIC No. 703 Research Institute, Harbin, China, Post Code: 150036 )// Journal of Engineering for Thermal Energy &
Power. — 2008, 23 (6).—595 ~600

With the axial speed of a helium axial compressor being less than or equals to 200 m/ s, under the condition of identical
geometric dimensions being guaranteed and with the first stage in the HP section serving as a simulator, the parameters of
the stage can be given as follows: helium flow rate 4.72 kg/ s, inlet pressure 1.0253X< 10° Pa and inlet temperature 35.5
C. When air instead of the helium was used to simulate the first stage of HP section in the helium compressor, research
was perfomed on a variety of problems, such as the movement and kinetic incomplete similarity caused by the difference
of the two working media helium and air in such physical parameters as density, viscosity and adiabatic index. In addition,
a contrast analysis was also conducted of the establishment of similarity criteria by adopting respectively a definite physical
quantity method and a differential equation appwach, comparing the difference between the working media helium and air
as well as its influence on the choice of similarity criteria. Pertinent reasons for the onset of deviations were analyzed and
the similarity criteria for simulating a helium compressor with the use of air were identified as Sr, Re and Eu.The air
simulation parameters crresponding to the design operating condition of the helium compressor were calculated . A contrast
analysis of CFD (computational fluid dynamics) calculation results show that the simulation effectiveness is satisfactoty.
The foregoing esearch can provide a theoretical basis for conducting helium compressor tests. Key words: similarity cri-

terion, helium, axial{low compressor, acrodynamic performance

= A Study of Collisional Vibration-abatement Mechanism of Shrouded Blades| .

] /LI Jian-zhao, ZHANG Wen-ping (College of Power and Energy Source Engineering, Harbin Engineering University,

Harbin, China, Post Code: 150001); LI Guo-bin (Naval Representative Office Resident at CSIC No. 703 Research Insti-

tute, Harbin, China, Post Code: 150036)// Journal of Engineering for Themal Energy &Power. — 2008, 23 (6). —601
~605

Through a study of non-linear boundary conditions of shrouded blades, established was a wmpletely new three-dimensional
entity-unit finite element model for the blades featuring collision damping. Through a calculation analysis and a compari-
son of test results, the computation accuracy of the model in question has been verified, and the characteristics of two flat
blades, analyzed under the condition of different clearances, exciting force amplitudes and frequencies. The ensuing re-
sults show that with an increase of the shroud clearance, exciting force amplitude and frequency, the blades exhibit a con-
spicuous spectral component. The blades displaying collision conditions can suppress external forces to do work, making it
possible to contwl the dynamic stress of the blades by adjusting the shroud parameters. Key words: shrouded blade, colli-

sion damping, vibration abatement, finite element



