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Abstract: The Temperature Distortion Generator (TDG) design specifications, design

technique and-the technology of its fabrication were presented. The TDG was tested and

calibrated using a turbojet engine and a turbofan engine. The test results indicate that the

specifications of this TDG satisfy the requirements of engine temperature distortion testing.

The equipment is highly reliable, controllable and stable.
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Fig.2 Control system for hydrogen-supply of TDG

P



363
Fo= 200.654 > 10 ° m’
31 Tw= 300K |,
2 Pi=2.5MPa,
( Pu), ( DK) (Fn), Pew= 0.244 7 MPa
(Fo (Vi) Fu= 11310 °m’
(Vm) VE, V= Vit Vi Pw= 0.5632Pn = 1.407 8 MPa
(Pn)
) > Vu, ;
P , .
m*® F<I> *
[RV;*} dP* = G2 - N * P dt = N ’ o ' * *
e Tu P, , ATs Pe
P’ 2
Gz[l— P;] dt (D
R m s H ;G2 3,
Pu
m, 1.3 m
A 1 2.3 4.5 6 7
Gr = - Pu = (2) /1 YaVala
o A /%_/ﬁ
1= 0 P*: 0 (ee) — - =
. N " V[
cr= MLl pr o miEe, pe ) I
Th Th %“ @
v
111
pLL %PE (3) AR 2 WS 3 SR 4 K
@ 5 ShEE 6 MEE 7 SR 8 AHER
(1)
P: - i - (mFgR,, ﬁ/tz) _ 3
Pe Fig-3  Mostly buildup of T DG
1 - (1Y 4
¢ S
:To
60 <
Vs
To = — (5) 24
FeRu T
T ( )B= 60
P /Px=0.9 |,
Tv,
o ™= 2D (6) v ,
P /Px=10.95 T= 3D 3D
(5) (6) 39
’ 2.2

Ru= 4124.2(J/kg* K)
V= 358> 100° m’
= 167643907 ' i



20

364
180= 3.6 mm
2 1. 0 mm,
8
, 6
3
2.3
4 31 A
PA2,PB
(PA2,PB) \ \
63.7 kg/ s
15
0.5,1.0,3.0,5.0 40s5 ,
Vmin, 0.2’ MPa 1.0 MPa,
93% 100%
1 A
(1 ,
AT = 5K
( 20 K)
4 6 (2)
Fig- 4 The distributesystem for-6sector - ,
Hy drogen-Supply

6 6 (3)
Vu K (4)

120 <180 52405300360
20 ms

2.4

1s, ,

Table I The debug-result of A-turbojet

/K 5.4 61.3
/(K/s) 120.6  3288.9

=0.98

=2

PB2, PBI( PB ) ;



365

3
) 3.2.1
5
6 6
B P
P
6 X3 L L >
(4 PB (5 (PBl+
PB2)
6 B AT
MR 6
AT T cn e
g 4l
2 3
% .-
& 2 :
5 = . I i
s b ){‘n;fliffﬁll ®1-6 M
Fig. 5 The alteration of hydrogen—fountain 0 4 7 Aimi _wi-6Hix]d
0 1 2 3 4 5 6
3.2 B X(P,)MPa
B 76 kg/s,
0. 48 6
B Fig.6 Output-pressure—chart of Drop—valve
90 of hydrogen
»23,4,5 3.2.2
0.5, 30
S5 Vmin Vmax,
P 0.49 -3.478 M Pa;
(nim= 60%, 80%, 95% , )
( ) |
100% 2
)
2 B
Table 2 The debug-result of B-turbofan
s
~ -}--:‘}
I 30.7 214.5 s 5 50 0anbloise ]
49.4 )" 318 ) .
1171. 4 4 198.3
/(K/s X(P,)MPa
603.9( ) 4798.3( )
620. 5 2757.6 7
/(K/s)
377.8( ) 3179( ) Fig- 7 The curve between Hydrogen-Supply pressure
" cc »» and adjustment pressure
: 7 6 (Pu)
P ( )



20

366
T=f(Gs,Vu,Pn)
(n 2 ( ) 9 , T= -
6 5 337+ 3 022Pu ( MPa)
1.3 MPa 3 500
K/s; 1.3 Pi= 2.6
(2) MPa 7 000
P, =(0.54 0.62)Ps K/s; 9 ,
Plimn= 2.6 MPa ,
8 B Vu T s

i IR
U T Y A I

K i e
12 14 16 18 20 22 24-26
X(P, )/MPa

8
Fig-8 Chart of average temperature-ncrease in
high-temperature-Area
(1)
; (
)’ ” ”
(2) ,
(3) ,Gu=75kg/s AT w=
- 68+ 120P%; Pi= 5.0 MPa
: AT av= 532 K ,
150 kg/ s 266 K
( 0.56MPa),
3.2.4
9 B (2 3

4000 =77, G, =33k}
&7 G, =33 kefs[~
3500 wr, G,=7Skgis[ "t
wh, G, =5kess| "
3000 Z~3ﬁél.=|.is \

oo
SR S N R 1
St et iy

KT (K/s)

0.8

X(P,)MPa

Fig. 9 Chart of temperature-speed in high-

temperature—Area

Vi

3.2.5
, ®
@, @ »
®  B=60120F7805240300360<
P= 86132 18652437301 360

4



367

(1)

Ko)

0.1s;6

[1]

301

s . /
SAE ARD- 50015[R].
, 1995.

[2]

[3]

[4]

[5]

[ 6]

[C]. : , 1997.

Rudey R A, Bobula G A. Effect of Steady-State
Temperature Distortion on the Performance of a Turbofan
Engine Compressor System [ R]. NASA TM X 52788,
June, 1970.

Biesiadny T J, Braithwaite W M, Soeder R H, A bdelwahab
M. Summary of Investigations of Engine Response to
Distorted Inlet Conditions [ R]. NASA TM 87317,
Sep tember, 1986.

Biesiadny T J. Klann G A, Little J] K. Response of a Small
Turboshaft Engine Com pression System|[ R]. NASA TM
83765,Sep tember, 1984.

Braithwaite W M, Grabder E J, M ehalic C M. The Effects
of inlet Temperature and Pressure Distortion of Turbojet
Performance [ R]. ATAA 73 - 1316, NASA. N ovember,
1973.

Soeder R H, Bobula G A. Effect of Steady-State
Temperature Distortion and Combined Distortion on Inlet
Flow to a Turbofan Engine[ R]. NASA TM 79237,
August, 1979.



