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Abstract An introduction was given to the main functions and structure of the software which consisted of three parts i.e. the

type selection module the module for preprocessing of synthetic characteristic curve and the database of hydraulic turbines. By

adoption of the object-oriented technique the design and implementation of turbine characteristic curves simplified the interpolation

and database maintenance. The application of the software in engineering can greatly improve the efficiency of design and type

selection of hydraulic turbines.

Key words type selection of hydraulic turbine AutoCAD objectARX critical class

China 2. Kunming

State Power Corporation China 3. Jinshuitan Hydroeleciric

objectARX AutoCAD Runtime eXtension
AutoCAD
AutoCAD

ARX

AutoCAD AutoCAD

AutoCAD

VB6.0
Delphi

AutoCAD
objectARX
1
AutoCAD

PC CAD

. AutoCAD

AutoLLISP VBA Visual Lisp objectARX

1978 —

2005 25 1 Tel 025-83786335

. ARX AutoLisp
VBA
3. objectARX

MFC Microsoft Foundation Class

Windows
Visual

C++
CAD

.ARX MFC

MSVC AutoCAD for
Windows & Windows2000
4 objectARX2000

SDK AutoCAD2000  Visual C ++6.0 SP2.
2

2.1

E-mail jz@ hhu. edu. cn 53 -

hitp // kkb . hhu. edu. cn



AutoCAD

dwg
b.
AutoCAD 3
N [EezzEs| [ wEExe
2.2 MR SRR
T wwm| | [Reh
3 o) Gh s | EEXH
. 3
HEIH
|
btV B YT
R a.
W
%3 i
R X
A i
@
1
2.2.1
b.
2
2.2.3
| mmsmmr |
|
1
MR AR RE R,
WERE, RRBEM)
| 3
B Eruman K R ALEAT T |
2
5 |
BATEEES? SRR A R |
= }
[ A#LRIE 7 T 5 % ) 4

& ‘ :
HRIE 7 AL BT R | il
‘ 2 [(BHEEREBANR | [ABAETERETR |

2 [MEZARHERTR |

2.2.2 4

54 - 2005 25 1 Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn



TurbineModel

TurbineModel

csModelFilePath:CString// 7K &AL BUEE SC B8 42
sModelData:Struct Model Struct// 72 BUK ¥ L%
B S T RUR (B R SR EE,
RN RS M.

TurbineModel() HENE RN
double Get_E(double nl,double ql)// # 5 B4
$eidnl, A F A FBRE

double Get_GO{double nl,double q1)// &5 B
i), BAUKMq EHIHTE

double Get_C(doubie nl,double g/ £5 & Hfir
¥idinl, BAFHRQL AR

virtual double Get_B0(double nl,double gl)
rERSE A Enl BT WM BT FFE
virtuat double get_limit_q(double n{)/£5E

B ¥en] AR RS LR AR E

— T~

Francis_TurbineModel Kaplan_TurbineModel

double get_limit q(double ni) | |double Get_BO{doubte nl,doubic gl
S E B Enl ZEEUH SRR || /o ik HEal, AT Bql B

il oy S for T B ey il
5
Francis Kaplan
TurbineModel
4
251 m 216 m
222.41m 164 m 980 m
700 MW 98 %
0.2m. 1.
A789
150 r/min 6.50m
1.67% 714.29 MW
153.1m kW 362.97m*/s
2005 25 1

/%
/MW
200 m 205 m 215m 225 m 235m 245 m
515 2 1 1 1 1 2
580 5 2 1 2 3 4
625 11 6 4 5 9 10
700 3 2 5 6 11 3
2250.0 94.19% .

6 7 A789

BEETTTE. - 'ﬂ:-'.:_ -J.__"_T_.' - et "_" 3 :

T T T e g e £ 4

LR T, e [ L I T i
oA = 3 WP AN =

+ __ ard ]

n #

T 4
LTI
6 A789
s e R T T T -'
AE A AR e O B e L
RE[" T v U — —&F i — W} I-_-'_'_'__ e PR
TR e =T e e
wari name g A5 RS LG B TRER TR RIS
7 A789
AutoCAD
60

Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn - 55~



20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

Hipel K W Mcleod A 1. Time series modelling of water re-
sources and environmental systems M . Amsterdam Elsvier
1994.
Thompstone R M Hipel K W Mecleod A . Forecasting quarter-
monthly riverflow J . Water Resources Bulletin 1985 21
5 731—741.
Bender M Simonovic S. Time-series modeling for long-range
stream-flow forecasting J .J Water Res Plan Manag 1994
120 6 857—870.
Montanari A Rosso R Taqqu M S. A seasonal fractional
ARFIMA model applied to the Nile River monthly at Aswan
J . Water Resources Research 2000 36 1249—1259.
Ooms M Franses P H. A seasonal periodic long memory model
for monthly river flows J . Environmental Modeling & Soft-
ware 2001 16 559—569.
D .
2003.
Awadallahl A G Rousselle J. Improving forecasts of Nile flood
using SST inputs in TFN model J . Journal of Hydrologic En-
gineering 2000 5 4 371—379.
Kuo I'T Sun Y H. An intervention model for average 10 day
streamflow forecast and synthesis J . Journal of Hydrology
1993 151 1 35—56.

J . 1995 23
4 78—83.
Solomatine D P Dulal K N. Model trees as an alternative to
neural networks in rainfall-runoff modeling J . Hydrol Sci J
2003 48 3 399—411.
Birikundavyi S Labib R Trung HT et al. Performance of neu-
ral networks in daily streamflow forecasting J .J Hydrol Eng
2002 7 5 392—398.
Zealand C M Burn D H Simonovic S P. Short term streamflow
forecasting using artificial neural networks J .J Hydrol 1999
214 32—48.
Markus M. Application of neural networks in streamflow fore-
casting D . Colorado Colorado State University 1997.
Jain S K Das A SrivastavaD K. Application of ANN for reser-
voir inflow prediction and operation J . ] Water Res Plann
Manage 1999 125 5 263—271.
Kisi O. River flow modeling using artificial neural networks
J .J Hydrol Eng 2004 9 1 60—63.
GRNN

2002 13 1 87—92.

Zhang B Govindaraju R S. Prediction of watershed runoff using
Bayesian concepts and modular neural networks J . Water Re-
sour Res 2000 36 3 753—762.

HuTS Lam K C Ng S T. River flow time series prediction
with a range-dependent neural network J . Hydrol Sci J
2001 46 5 729—745.

Cigizoglu H K. Incorporation of ARMA models into flow fore-

60 - 2005 25 1

39

40

41

4

43

45

46

47

48

49

50

51

52

casting by artificial neural networks J .Environmetrics 2003
14 4 417—427.

Clark M P Hay L E. Use of medium-range numerical weather
prediction model output to produce forecasts of streamflow J .

J Hydrometeor 2004 5 1 15—32.

1997 8 15—21.

1999 30 2 50—S51.
Zhu M-L Fujita M Hashimoto N et al. Long lead time forecast
of runoff using fuzzy reasoning method J .J Japanese Soc Hy-
drol Water Resour 1994 7 2 83—=89.
Mahabir C Hicks F E Fayek A R. Application of fuzzy logic to
forecast seasonal runoff J . Hydrol Process 2003 17 3749—
3762.

J . 1993 4 3 190—197.
J . 1994 27 4 367—375.
J . 1997 7 39—42.
Markov J . 2000 20 1 95—97.
J . 1998 16 4 38—41.
. EOF
J. 2001 29 2
43—46.
Uvo C B Graham N E. Seasonal runoff forecast for northern

South America a statistical model J . Water Resour Res

1998 34 12 3515—3524.

1997.151—157.
Sivakumar B Berndtsson R Persson M. Monthly runoff predic-
tion using phase space reconstruction J . Hydrol Sci J 2001
46 3 377—387.
2003-10-29

S GPS GEG O G G SOS G G  G  G SG  S

Tel 025-83786335 E-mail jz@ hhu. edu. cn

55

. CAD J.
2001 12 11—13.
J. 1999 6 61—65.
objectARX AutoCAD2000
M. 2000.
. AutoCAD ARX M .
1999.
M. 1996.
2004-01-12

hitp // kkb . hhu. edu. cn



