i /£ %3 10006

-]
< 39041312
%

=1
¥ = V231

IEFIRL i E R

BE I HANG UNIV E R § | T Y

Heligit (830

AW ESFEERSIHE

Fhath gRESHATIEFKR
& R kiTERHM NI
FEHR FitBa
S H b BB

2013 £ 6 A



LRI IR KRS

8 FE I H U NIt Y ERS T Y

AREEIET GB30 EFH

| Bedbigit (€30 @H
RS H 551

I Bedlng@it GE30) ERRREEHEM (R RIHTHRAREX

[1] Sellers J F, Daniele C J. DYNGEN: A program for calculating steady-state and transient performance of
turbojet and turbofan engines[J]. NASA TN D-7901, April 1975.

(2] PR, 2R, UHE T, ddE. 20 A0 20 T 20 IR W e S B A AR T N LR PR R
R SEnPer 2P ULHI[Z]. AL MR K2 RENE 5 31 ) TRES 2B i1 /2 TR SE &, 1992.
[3] BRIOL, dkH. CHL-- RS HLPEREDL A S A IM]. Bt HIOROR S H AL, 1990.

L kgt G0 TERSE

R BINHARERC AT DRy vk idt . LU SEnPer M JEAFE ST, 7RI CA X ZHE A
KENHURIRS AL A A ROEAT TS B8 ) AOFERT L, 3830 2 04 3 agh ks ARV P Y AN i B 25 1)
B, BHATHOMBh SIS i N v S S R S LEh AR R K T BE .

V. FESEEH

[1] McKinney J S. SIMULATION OF TURBOFAN ENGINE. PART 1. DESCRIPTION OF METHOD
AND BALANCING TECHNIQUE[R]. AFAPL-TR-67-125-pt-1, Air Force Aero Propulsion Lab,
AD-825197, 1967.

[2] Koenig R W, Fishbach L H. GENENG - A program for Calculating Design and off-Design Performance
for Turbojet and Turbofan engines[J]. NASA TN D-6552, 1972.

[3] Fishbach L H, Koenig R W. GENENG II - A program for calculating design and off-design performance
of two-and three-spool turbofans with as many as three nozzles[J]. NASA TN D-6553, 1972.

[4] Sellers J F, Daniele C J. DYNGEN: A program for calculating steady-state and transient performance of
turbojet and turbofan engines[J]. NASA TN D-7901, April 1975.

(5] fMg, 22nr, Wk, e, 2405 20 i 20 TR W W 2R 1o Tl HE TE 2R 8 A URRR P AR S T B
PR SEnPer F2/ 7 Ui WI5[Z]. ALt IR K2 BEIR 8 ) TREEBE ik B P 2 TR SR =, 1992.
[6] PRIOL, K. CHL- A HLPEREDL A S A IM]. bRt IO i, 1990.

[7] Biefgat, 552, Mt RahMURIEIM]. PHA6 T2 A, 2005.



[8] AL, B el s HUE M. B 5 Tk H R, 1990.
[9] SnHRK, TG, PSR KEhHURFE CRMP) . dbat: B Tk H e, 1984,
[10] ARATHE, E5F. AP TR EE R [M]. Bl AL, 1992.

[11] R, imFe R A B R S PEREMFIT M. [ Mk i, 1986.
RV 52 TR el kATEREh ) TR B A B a oy e =

BENP % Geso) IR: 2013 4F 3 A 20 HE 2013 426 H 17 H
I : 2013 4F 6 H 17 H

7k,

=01

=

TR AU A

HHABOM LB AU OFHfE H P AT 570

R (#HWE) TR G




EEMmEmARRFRERT GE3O

. N

W], ARSI AT R A NAE SR RS S8R, 785 e SCIN By
AR — VISR CAE S 2% SCRRP A1

i A

B3

-
g

iSFiE): 2013 4F 6 A 14 H



EEMmEmARRFRERT GE3O H1T

EZ SRS TE
2, A
PSR

=

AL T RS W e SR A S HLIK S AR PE REREAT BE BT I, W hlET A5
PURBT T QL AFAE RSN 2 AL IRk o IR i ] BLER 2 A s WL AR AR
IR AR s AR AT A S LS (1 240, RIS A K shifLze P shas i RE v
B 1) (R AR AR, KRk S B A S LS BT e 2 I A S I TRIRTE RS, S (X Al
PUPEREMIHIAL AL, CAWT s e fits T, L R R X

A SO R AR HE B AR R AT D e et kit . AR RO SR R 2 e S
N TREABOIT RN, e TR A HESCA R B TP S TSRS )Y SEnPer 2k
WHREY, 72 A RO 2 MBS LRSI IR AT AT SR Re o et b, 3l
L AP - B A IE AR I AN A 22 [ i, REAT R INEL s L 1y 30, I LA
TR bE = AR IS 250 ARSI T S 5 i g i sh L 9 A e v B sh A
[KIZhRE

LL—6 50kgN 3 (Kl R s i WA Lo B, 04T TSI S. af SRR W], P
BT IR CEENRD AIBhZAS VRN, Hr R T LASE i 58 B 8 (1) e 1L T AN e
N BBV, N TR REIR ) R S R . DA SC5E i T BT R B U
LhRe st T & LA

KB RN, BARECA, AR, AR, RS HURTY, AR A



EEMmEmARRFRERT GE3O 11 50

Mathematical Model Revision and Numerical Simulation of

the Dynamic Characteristics of Turbo-Engines

Author: LI Chao-bai

Tutor: SHAN Peng
Abstract

Using computers to numerically simulate the overall performance of aerospace turbine
engines, is a widely used method in developing new engines and researching existing engines.
This method provides static or dynamic flow parameters along each section in the flow path
of engines either working in steady operation state or experiencing a dynamic process, largely
elimates the time, cost and danger in conducting a real engine experiment, evaluates engines'
performances preliminarily and instructs further research and optimization, therefore is of

great significance.

A revision in extending the function of engine components mathematical model is achieved in
this paper. Basing on a program SEnPer developed by School of Jet Propulsion, Beijing
University of Aeronautics and Astronautics, which is based on this model and capable of
calculating steady-state points of multi-type engines, the function capable of calculating
characteristics of a single shaft turbojet operating in transient or dynamic process is added by
inserting a rotary inertial force term and volume effect terms of compressor and combustor

into the unbalances error vector used by Newton-Raphson iteration method.

Three examples baseing on a 50kgN micro turbojet is calculated. The results show, that this
new program is capable of performing dynamic calculations either in increasing or decreasing
cases of rotary speed, and giving data of time delays matching empirical data. Therefore, this

paper fulfilled the expected extending work in project plan.

Keywords: Turbo-Engine, Overall Mathematical Model, Component Maps, Dynamic

Characteristics, Engine Adjusting, Newton-Raphson Iteration
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