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1990 { 1,743,000 66 | 10,744 21 987 12 452 11 93 5 159 7 181 6 0 0 V5l 4 0 0] 12,681 66
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Abstract

This paper describes a balancing method for
automotive turbochargers with flexible rotor
which rotate above the first bending critical
speed.

In this paper, it was shown that the field
balancing with one plane using previously
established influence coefficients,can be applied
to mass-produced turbochargers with flexible
rotor supported by floating bush bearings and
also ball bearings.
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Abstract

A transputer is a component computing
device which can easily be connected to form
networks in multiprocessor arrays.

The aim of this paper is to report an algorith-
mic parallelism of gas turbine dynamics by
using four transputers in array under control of
host personal computer. A gas turbine model
with nonlinear properties is developed to pre-
dict the transient response including surge
behavior. A set of dynamic equations is separat-
ed into four groups i. e. compressor and shaft
dynamic equations, combustion chamber, tur-
bine and control device respectively and im-
plemented on four transputers. Using Occam
programing language, speed up of computing
time is evaluated by the ratio of computing
time and real time. The capability of real time
simulation is examined.
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v—7u— NFEE
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x ®H XP | 0 0] o0 0] o 0| 0 0
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Miscellaneous

A =
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Nﬂ*ﬁj GNG | 1 699 | 8| 15,367 | 6 | 623,900 15| 639,966
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Ful | FATA GBF | 0 0] 1] 15000 0 o 1] 15,000
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WALF A A
Liquefied Petroleum Gas LPG 0 0 1 17,500 0 0 1 17,500
At 6| 2,609 | 33| 147,861 | 7 | 650,670 46 | 801,230
Sub Total ’ ’ ’ ’
f} il T | 32| 11,462 | 23| 63,904 | 0 0| 55| 75,366
erosene
w |® K | 37| 12,676 | 12| 33,242 | 7 | 625,700| 56| 671,618
% Gas 0il
ﬁ %ﬁffw X H1 | 164 | 71,256 | 78 | 176,240 | 0 0| 242 | 247,49
Liquid -
Fuel g‘ﬁ* 233 | 95,394 | 113 | 273,386 | 7 | 625,700| 353 | 994,480
ub Total
AR AR
Gaseous and/or Liquid Fuel 0 0 0 0 0 0 0 0
[FE AR
Solid Fuel 0 0 0 0 0 0 0 0
as B
g &t 239 | 98,003 | 146 | 421,247 | 14 [1,276,370] 399 |1,795,710
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it ¥ 8 Tlo 4662 | 2| 353 | 0 ol 12 8,192
Hokkaido
L 15| 6,905 | 3| 3,85 0 ol 18| 10,730
Tohoku
By 80 | 32,017 | 65| 188,903 | 0 0| 145 | 220,920
Kantoh
B 510 19,919 | 19| 47,097 | o ol 70! 67,016
Chuubu
o |X 41| 15,784 | 23] 100,328 | 0 0| 64| 116,112
mo| T 6| 2,563 | 5| 21,501 | o 0| 111 24,064
Chuugoku
S|
N 9| 4,262 | 1 883 | 0 ol 10 5,145
Use |
4| 5568 | 11| 26,814 | 1| 26,770 26| 59,152
Kyuushuu
oA 2 a9 | o ol o 0| 2 419
Okinawa
A= ]
Marine Propulsion 0 0 0 0 0 0 0 0
AR 0 o | 5| 1,074 | o0 ol 5| 11,074
Marine Auxiliaries
At 228 | 92,099 | 134 | 403,955 | 1 26,770| 363 | 522,824
Sub Total
it *
L 2 883 0 0| 5| 507,000, 7| 507,883
SR S
South and Central America 0 0 0 0 3 115,020 3 115,020
7 Y7 8| 4,413 | 4| 4,80 | 3| 373,8%0| 15| 383,147
m Asia
g | XM 0 0| o ol o ol o 0
o | 1 699 | 6| 7.730 | 2| 253,700] 9| 262,129
Europe
g | v i
I | sk 0 0] o ol 0 ol o 0
Export qj W
e o 0 o] 2| 477 0 o 2 4,707
779% 0 0ol o 0ol o0 o o 0
Africa
AL 11| 5,995 | 12| 17,291 | 13 |1,249,600| 36 |1,272,886
Sub Total
P S
Tl &t 239 | 98,004 | 146 | 421,246 | 14 {1,276,370{ 399 (1,795,710
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fﬁeemc ﬁemoﬁ G | 237 | 97,564 | 145 | 408,493 | 14 |1,276,370| 396 1,782,427
f{m Mzger at DM 1 88 | 1] 12,754 | o ol 2! 12,842
;Jfairypﬁp w 1 M1 | 0 0ol o 0o 1 441
& ol af 239 | 98,093 | 146 | 421,247 | 14 11,276,370 399J1,795,710

DM 0.5 W 0.3 DM 0.7 W 0.0

G 99.2 G99.3
X8 1990F#EEXEIREAI S 8EE (%) B9 19904 gEEREsmHU 1 EE (%)
£5  1990FEH XS RIEEGE KLU (kW)
71 X 4 (PS) =Fi B

Unit Output Units | Output (kW)

0~ 199 1 88

/N ﬂ 200~ 499 100 23,459

Small Unit 500~ 999 138 74,546

0~999PS

/N Bt Sub Total 239 98,093

1,000~ 5,999 133 250,904

Ef:" @. 6,000~13,999 4 28,330

Medium Unit 14,000~21,999 6 90,013

1,000~ 22,000~29,999 3 52,000

29,999PS —

/N EF Sub Total 146 421,247

+* 7Y 30,000~59,999 4 141,790

Large Unit 60,000~ 10 1,134,580

30,000PS~ 1 /i =t Sub Total 14 | 1,279,370

= =t  Total 399 1,795,710
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&

K6 190FRERFAY —E vV HBHEESKRTES (KW)
o . X 4 Size| /NEL Small Unit | EAR)  Medium Unit | A B  Large Unit S Tow
FEBIH  Generator Drive 0~999PS | 1,000~29,999PS |  30,000PS~
i} & a—F | B8 W f | B W N AR L h A% & B
Application Code Units | Output (kW) Units | Output (kW) Units | Output (kW) Units | Output (kW)

N— R T — R BL 0 0 0 0l o 0| o0 0
% E—7uo— REEM | PL 0 0 0 0] o0 0| o0 0
Bk ®mM%%MB| EM 0 0 0 0] 0 0 0 0
Domestic/Public Use N I 0 0 0 0 0 0 0 0
~N—AT— RREM | BL 7| 3,397 | 43| 214,636 | 1 | 26,770| 51 | 244,804
%% E—27o— NF5®EM | PL 0 0 o0 0l 0 0 0 0
M| JE% M % ®AB| EM | 219 8,172 | 9 | 176,566 | 0 0| 309 | 264,737
pomeste/ e the U o | 226 | 91,569 | 133 | 391,202 | 1 | 26,770| 360 | 509,541

EINAEF  Domestic Use Total 226 | 91,560 | 133 | 391,202 | 1 | 26,770| 360 | 509,541|
# | N—AT— REEM | BL 0 0 o0 0| 8 | 742,600] 8 | 742,600
5% E—7o— FHEM | PL 0 0 o0 0| 1 | 101,400] 1 | 101,400
i kW 5% EH| EM 0 0o o 0] 0 ol 0 0
e s e | 0 0 o 0| 9 | 844,000 9 | 844,000
# | ~—Ao—FESEM | BL 0 0 | 4| 5377 | 4| 405,600 8| 410,977
%j v—2so— F#ER | PL 0 0ol o 0] 0 0| 0 0
% JEH B FEEH| EM 11 5,994 8 | 11,915 0 0] 19 17,909
For Bxpon/Public Uee, SUoswrow | 11| 5,994 | 12| 17,202 | 4 | 405,600] 27 | 428,886

BiHI B For Bxport Tot 11| 5,994 | 12| 17,202 | 13 |1,249,600| 36 |1,272,886
g | AT FRER | OBL 0 0l o 0| 8 | 742,600] 8 | 742,600
% | C—su— FREH | PL 0 0 o0 0| 1| 101,400] 1| 101,400
lrwmeam| am | o o | o 0| o of o 0
et T 0] o0 0| 9 | 844,000 9 | 844,000
g | STRE-FEER | OBL 7| 3,397 | 47| 220,013 | 5 | 432,370 59 | 655,780
®| v—so—FEER | PL 0 0ol o 0] o0 0| o 0
Bloamaemm| BM | 230 | 90166 | 98 | 188,481 | 0 0 328 | 282,647
e, 5t wea | 237 | 97,564 | 145 | 408,493 | 5 | 432,370| 387 | 938,427

@ EF Grand Total 237 | 97,564 | 145 | 408,493 | 14 |1,276,370| 396 |1,782,427

Note : Code Explanation

BL : For Base Load

PL : For Peak Load
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3. MERAAHRY—E>

K7 1990FES—KRY vy b/ F—RT7 7oy
EEBERUAT A (kgf)
EREEH 102** A7 A P ERE 355,020
No. of Units Thrust (kgf) '
¥ 1 V25007 7 &8 (268) & £ 0,
Excluding 26 Units of V2500 Fan
£8 190FF—RyY¥y» 7 b,/ F—RFuy -2V Modules
EEBHEKZUH S (PS) * 2 YEE LEIERAR T A b
Maximum Thrust at Sea Level
Size ’
B |am] om oo |am] mope |em[ m ope
Application Units Output (PS) Units QOutput (PS) Units Output (PS)
& REE T
Fixed Wing Aircraft 0 0 68 300,900 68 300,900
NVATIR 0 49| 105,116 | 49| 105,116
elicopter
FHBH B E]
At Drive Unite 42 2,444 0 0 42 2,444
LU PP 2,444 |117| 406,016 | 159| 408,460
* 3 WHEEFIEERAHD
Normal Output at Sea Level Static Condition
N %% 1,740,000)
4 . l@%ﬁ*% (Approx.
] xo
. , . 10,744 12,691
F£9  1990F AR EE BB KR ORI 8 w000k [
X 5 Size ¢ g ; *6 MR
g y: = ; i) g B 100mn 2 #2345 2R
Class ?%ﬁ?ggﬁﬂ‘é (mm)f 5:)_ of Uni%t% No. O?QMO% "ég% This shows total number of
CUtS' € llan'?eetlf; ° R i superchargers over 100mm in
Ompressor mp SaT L impeller diameter
mﬁ Approx.
Class 1 0 100 1,740,000 69 1,000 987
Class 2 | 101~ 200 10,744 24 - { \
- 52
Class 3 201~ 300 987 12 ” 3 (
Class 4 301~ 400 452 11 Sﬁ ] 5 1§1
Class 5 401~ 500 93 5 B I 138
[=]
Class 6 | 501~ 600 159 7 2 10| it 75
Class 7 601~ 700 181 6 I N
Class 8 701~ 800 0 0 " 94
Class 9 | 801~ 900 75 4 o5
Z4g 12
Class 10 901~1,000 0 0 By 1ol 11
(=}
= B Total 12,691*° 138*4 z [ 7 g
B 5
ZRHRHH A 13 ;
No. of Companies which supplied Data
* 4 BARwThvHfRs—vrRATch s,
Every model is an exhaust turbine type suppercharger.
* 5 [EHEBEEHEAME100mm 28T 5 %R T, 1k
This shows total number of superchargers over 100mm in 0 0
impeller diameter. 0~100 ~200 ~300 ~400 ~500 ~600 ~T00 ~800 ~900 ~1000  AF
[ERERREBENE () Total

Qutside Diameter of Compressor Impeller

410 19905 ket e 5Bk U B =K
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