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Congratulatory message

Dalian University of Technology (DUT)
Institute of Aeronautics and Astronautics

More than 100 years ago, at the early beginnings of
aerodynamics, Ludwig Prandll visualized water flows to
investigate structures in separated flows behind wing
profiles in Gottingen. Since then, visualization has
become an important tool in experimental fluid
mechanics for both fundamental research and industrial ’
applications. After the invention of lasers, video cameras and computers,
visualization methods have become even more powerful. Readily-available, image-
based measurement methods provide quantitative data for comparison with
numerical calculations.

In parallel to the fast development and growing interest in visualization methods, their
use has spread to extremely different areas from turbomachinery to biological flows,
household appliances, oceanography or even micro-scale fluids in laboratories and
research facilities world wide.

Thus, it is of no surprise that in a country such as China the interest in aesrodynamics
and, consequently, in image-based measurement techniques has increased
considerably in the past decade.

As | learned from a former colleague, Prof. Bao Feng, the Institute of Aeronautics and
Astronautics of the Dalian University of Technology shall be established in an official
ceremony on December 17, 2008. Prof. Bao Feng has been working in DLR's
Institute of Aerodynamics and Flow Technology for over a decade. From my direct
cooperation with him in our Department of Experimental Methods | know, that Prof.
Bao Feng has become a recognized expert in the field of advanced image based
measurement techniques for aerodynamics. | am quite confident that the
establishment of the newly founded Institute of Aeronautics and Astronautics in
Dalian will provide him with the necessary scientific environment and resources to
continue his work on an even higher scientific level.

| wish my Chinese colleagues, among which | have a great number of good friends,
all the best for their scientific work in the area of advanced flow visualization
techniqgues and in particular a good start to the Institute of Aeronautics and
Astronautics of the Dalian University of Technology.

| am certain to see the growing success of their efforts as | look forward to future
international conferences as well as to bilateral cooperation on topics of mutual
interest.

. kw?w‘wwi

Dr. Jurgen Kompenhans German Aerospace Center
Head Experimental Methods Institute of Aerodynamics and Flow Technology
Goéttingen, Germany
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Solar Wind Rips Up Martian Atmosphere

ScienceDaily (Nov. 29, 2008) — Researchers have found new evidence that the
atmosphere of Mars is being stripped away by solar wind. It's not a gently
continuous erosion, but rather a ripping process in which chunks of Martian air
detach themselves from the planet and tumble into deep space. This surprising

mechanism could help solve a longstanding mystery about the Red Planet.
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"It helps explain why Mars has so little air," says David Brain of UC Berkeley,
who presented the findings at the 2008 Huntsville Plasma Workshop on October
27th.

Billions of years ago, Mars had a lot more air than it does today.(Note: Martian
"air" is primarily carbon dioxide, not the nitrogen—oxygen mix we breathe on
Earth.) Ancient martian lake—beds and river channels tell the tale of a planet
covered by abundant water and wrapped in an atmosphere thick enough to prevent

that water from evaporating into space.

Some researchers believe the atmosphere of Mars was once as thick as Earth's.
Today, however, all those lakes and rivers are dry and the atmospheric pressure on
Mars is only 1% that of Earth at sea—level. A cup of water placed almost

anywhere on the Martian surface would quickly and violently boil away—a result

of the super—low air pressure.

So where did the air go? Researchers entertain several possibilities: An asteroid
hitting Mars long ago might have blown away a portion of the planet's atmosphere
in a single violent upheaval. Or the loss might have been slow and gradual, the

result of billions of years of relentless "sand-blasting"' by solar wind particles.

Or both mechanisms could be at work.

Brain has uncovered a new possibility——a daily ripping process intermediate
between the great cataclysm and slow erosion models. The evidence comes from

NASA's now-retired Mars Global Surveyor (MGS) spacecraft.

In 1998, MGS discovered that Mars has a very strange magnetic field. Instead of a
global bubble, like Earth's, the Martian field is in the form of magnetic
umbrellas that sprout out of the ground and reach beyond the top of Mars'
atmosphere. These umbrellas number in the dozens and they cover about 40% of the

planet’ s surface, mainly in the southern hemisphere.

For years, researchers thought the umbrellas protected the Martian atmosphere,
shielding pockets of air beneath them from erosion by the solar wind.
Surprisingly, Brain finds that the opposite can be true as well: "The umbrellas

are where coherent chunks of air are torn away."

Addressing his colleagues at the Workshop, he described how he made the discovery

just a few months ago:

Brain was scrolling through archival data from Global Surveyor's particles and
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fields sensors. "We have measurements from 25,000 orbits,” he says. During one of
those orbits, MGS passed through the top of a magnetic umbrella. Brain noticed
that the umbrella's magnetic field had linked up with the magnetic field in the

solar wind. Physicists call this "magnetic reconnection."

What happened next is not 100% certain, but Global Surveyor's readings are
consistent with the following scenario: "The joined fields wrapped themselves
around a packet of gas at the top of the Martian atmosphere, forming a magnetic
capsule a thousand kilometers wide with ionized air trapped inside," says Brain.
"Solar wind pressure caused the capsule to 'pinch off' and it blew away, taking its
cargo of air with it." Brain has since found a dozen more examples. The magnetic
capsules or "plasmoids" tend to blow over the south pole of Mars, mainly because

most of the umbrellas are located in Mars' southern hemisphere.

Brain isn't ready to declare the mystery solved. "We're still not sure how often
the plasmoids form or how much gas each one contains."” The problem is, Mars
Global Surveyor wasn't designed to study the phenomenon. The spacecraft was only
equipped to sense electrons, not the heavier ions which would make up the bulk of
any trapped gas. "lons and electrons don't always behave the same way,’' he
cautions. Also, MGS sampled the umbrellas at fixed altitudes and at the same
local time each day. "We need to sample many altitudes and times of day to truly

understand these dynamic events."
In short, he told the audience, "we need more data."

Brain is pinning his hopes on a new NASA mission named MAVEN. Short for "Mars
Atmosphere and Volatile Evolution,” MAVEN is an upper atmosphere orbiter
currently approved for launch to Mars in 2013. The probe is specifically designed
to study atmospheric erosion. MAVEN will be able to detect electrons, ions and
neutral atoms; it will be able to measure both magnetic and electric fields; it
will travel around Mars in an elliptical orbit, piercing magnetic umbrellas at
different altitudes, angles, and times of day; and it will explore regions both
near and far from the umbrellas, giving researchers the complete picture they

need.

If magnetized chunks of air are truly being torn free, MAVEN will see it
happening and measure the atmospheric loss rate. "Personally, I think this

mechanism is important,” says Brain, "but MAVEN may yet prove me wrong."

Meanwhile, the Mystery of the Missing Martian Air is shaping up to be a ripping

good yarn.



FERA

Solar wind blowing against Mars tears atmosphere—-filled plasmoids
from the tops of magnetic umbrellas. (Credit: Graphic artist Steve
Bartlett)
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RN LAk - PLER A% - FLAIME, AIRCEMER, st R, ¥ Kkl 57 .
B BE = BIRENE . AT T, FER D, BiEsh . SRR A . mEEsE K
FELI -

BMAx LR 2P0t FIRETITRME L. 2 HRHET RS - 5%
B R B PR A -

HHEimfe 2 B MR, DhEREH HE Y 204000 /min o

HFERE [ R -

EHRG 2PEF R TEH ARG Fohll IFHER & R58-

EHARG Eih-xHEl-
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FR%EE

SORRGT REAELFHE RSO SRS SHLETOSRER R - RS ESRIRE S Y

RS - B IR 2 MRBHVRSOK, AT B BiRFe T -

SEEET, B R

B NS
LRI (kW)
RTM322-01 1566
-03 1715~1789
-05 1342
-11 1790
RN SN Z (kW)

RTM322-01 1724
B RESINZ (kW)

RTM322-01 1411
AT Z (kW)

RTM322-01 940

-05 805
-1 1514
B RIELEFEH R [kg/ (kW-h)]

RTM322-01 0.270
WEATFEIH kg / (kW-h)]

RTM322-01 0.293

-05 0.308
-1 0.255
I & H.(kW/daN)

RTM322-01 6.65
S L

RTM322-01 15
RE I DR (C)

RTM322-01 1327
AN HEAZ (mm) 604
‘Eig(mm) 1171
5% & (mm) 647
151 % (nm) 609
FiE(kg)

RTM322-01 240 BRI RS - ARG« AT FEORFHE

T 2R K0 H 1 1 A

w - SEM

%2547



T IR TR A TR 500 RFREM & 3HHL
R 500 &
(Avon 500 Series)

o5 HRI500 &

H & REWESAZSIL
KM O IRRBSRASIL
B KX EE

o W BUREPHEEAE
Eoyni /L NI =0

AR AERC AL PRI 6R ~ ZEE 4 ZRMAL “EE” 4 JREI R AL
BRIL” 8~ JREUA RMAL PRI 6.
IR
BRI 500 F e E B /RE ' (A FIHE 50 FAUT IR B H) — R R IR R A B -
PRI 500 FZAE 200 7 B A SILEEA ESBIHTHIAY - 500 REEESGHA: N

“0” LA “00” WHESHL, HHESHLEZA 16 TAN 17 e R 2 BIRFEIURL 8 B SRR
HIRECTE DR Dloft T BhES; A RIS AT S R E A A8

LEMMALT

-
>
&l
55
[\]
O
~
[@p)
o
(9]
(@)
[@6)
=
N’

|

R H BEEEtRALE - A RO SR A

F SOBL 17 B ARCSIET]

BB = WETE . BAREUHLE . 8 N JUERT, IGHES I -
W B s BINLE, SOSmE A

B Wt E WAIMTE o S S E M 6 HEH A 2 -

EHIARS HIIRE -

#%255m



FR%EE

(27 29/6(533R)]

i K T (daN) 5605
B RAESHE T (daN) 4766
BE #EIH 2 [k / (daNh)] 0.734
HEE L 3.6
25 E(Kke/s) 84.0
S 10.3
E1%(mm) 1067
£ (mm) 3452
Fi&(kg) 1578

FIRE-FREHATRIER RINERRBR L

(Orpheus)

B 5 R

H & ERRBIREL
X W IwRBSKZSHL
x E

- B PR R AF]

oy NI o

TN R BESCIER AT B AL ASHIL . BN IR A R 32 Bl

GOIR FHEA & #45H GO1T - /




FR%EE

B eI IF 0
SRR & L E AR B AR/ R - PR A T U5 H A R B2 A " DB $ ) —FhZE R iR
WA SN, F TR - 1958 FERFF AR %, 1954 F12 A 17 H HIRE 28R
%, 1955 9 5 A SERY 150n B4 71 (1461daN) @ ALRES, 1955 4F 7 A 18 H B K KHLI WAL
I, 1956 F1 A fE&ITHE1(1802daN) T FEALE B 5 -

BRAEHT &5 — URm A LA & R B — 1S TR IR T 25 AlUE A it
AR 3 FEIHA], FEEEIC BRI D E R K 14 FHLE B EEE | 1957 FEER A R IERT
801 TEE ik 5.99, QI ENZI bR 4% -

SRR = BRI B ERT 701/703 ~ BLIEHT 801/803/805 ~ BRIAEHT 101 FIELIEHT 502 -

LERFN RS

(BOr.3)

# R O BEEHAOSHRM A, BEEAESILE - 4 MRAZ M SRR ET E AT L -

E = 7R R A LI -

BB EFC e 7 4 KA DO BE I, I -

A 1 R -

B W E BEEHREE . NEEE 8 MR SR -

EHIRG VIMIRES . W B s g f e I HE RS 8 -

B =

FOoRE R

(BOr.3)

i K T (daN) 2226
BUE FEH 2 kg / (daNh)] 1.080
HEEL 6.1
225 E(kg/s) 38.0
BB b 4.4
5 (mm) 2440
H1Z(mm) 823
FiE(kg) 379

Z-T R 300 RFIEHBBR L
BRARIEHT 300 &
(Olympus 300 Series)

5 BUMRIAHET 300 &
& ZERRESTASIL
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KB ORERBEAI
E KX RE
i BUREE R A ]

YR/ NI i
TR e 4 ZSRIEPL <K B2.

B S O

BRARIEET 300 2 0 [ R A7 B BT /R - PR A & ShifL A FI(ELS /R 7% (R A 71 A0 BT
FER A EDBHRI ) — MR &2 S, it HRR T - R IENL - 1947 FEFIE IR
B, 1950 5 H 6 Bt E 28055, 1956 4 7 A X AHEH -

BRARIEHET 300 A2 R E H e R AL F45 B A shil, A T Mg & H(o~10)F1E =
AR R -

A BN ZE 2 I BUARMA T 301 F B AKMAHT 820 -

%2587



LERIAAS

[BEARMAT 301(Bo1.21)]

R O XNFFHESHLE, 12 MR F SRR ET EHE - EEE 0 S
REESHL 6 Fi= . BEASRIPYLE, S s A .

EEESHL 7 B4 o XTIFEPLE, BHIER TS 7 A . 5% 8020r/min -
MR = EI . 81 KJAR - A RETAE] CSHSS XIIH BT -

m R BEMERERRAS1E . SFFYLE, SRSt

%259m



a.

&

%%

)

he

BORE

[EARIAT 301(Bo1.21)]

RS )T (daN) 8897
BUE RSN [kg/ (daNh)] 0.764
HEE L 4.7
=z kg/s) 131.0
EHEE 13.0
E12(mm) 1131
{ﬁﬁg(mm) 3325
FiE(kg) 1946

ZIRE-ZHEH AR BIRAR RILFER/RARBA L

JIRR

(Viper)

B Wt g BEEABE, WHER 8 MR SR 0K -
FHIARG PUMIRESC . BEREAT B Eh szl - AR SIR BRI L S TR -

R /R 600 R IRIE % NI

%260



M5 BUR/R
H & ZERH/RARSLIL
kA WRBSEAIL
K
- W BUREB R A
AR A
FHX G BIR/R 11/21 “GEYAETE” Mk4A FEAL,  CMRARK Mk, Mk5EERL,
HIT-16 “Yt£&”
Mk1/1A #4501, MB.326 B -

BUR/R 500 2% “4ldEse” Mks #HL, HS-125 A%5HL, PD.808, MB.

326G/GB,

HS-12, BAC/BAe “BUHRRET” HZHHL -
BURR 600 2% MB.339A ZZRHL(JPATS), HS—-125-600 AZHL, BH-600 AL,

G-4/ M 55/ B,
RB582-01 MB.339A LR IL(JPATS) -



FR%EE

IRV

1948 4], T[E 5 RFILEU R E & VEbF 6 —FEENL, UL REESH, ke
FH 24 S ) AT ARE R B - PE R A W] B s Z B LR — IR M B 7, RIBOIRZR IR & ShAL, -
1951 FH & BUR /R IRIEEE - 1952 FHT “GoligEvr” HHL, IREBIR/RFERHTALET -

BUR R A ShTLE & B SIS, S—FhEIR /R g5 H A.S.VA(ET) 466daN), EEH
AS.V.2(HE 7] 701daN) « A.S.V.3(HE 17 731daN) ~ A.S.V.4(HET] 780daN) - A.S.V.5(HE ST
843daN) ~ AS.V.7I(KFHF AL, 7] 780daN)F ASV.IR(INSIZEY, 77 1098daN) - 1955 £F
A.S.V.8 FEAK 150h ERNRES, 25 WK AS.V.8 IS EAIRECH IR EIRE, & BT ASV.
9(#tE 7] 829daN)Fl A.S.V.10(HET] 890daN) - TEXEIN T AS.V.8 B SIMES, N AEH AS.V.
1EIEL JR/R 11, #E 77 1113daN)

7E AS VAL BIESHLEE I ZR(E 7 B2 H 8 &), M & LA SIME D HIFEH 30%
M 20%f5 ., RUCNEIR/R 500 R4 (HE ) 1358~1471daN) -

FFBIR/R 500 250 A ShLAHE O St FBOE, BEFNgT S 1 Fs SVLUEE T 5 FET
SREEIRT F, IR E K IR 1 SR 2 O, R ERUBIURR 600 251, HEHIRE
F] 1670~1781daN -

BR R A S IR R Te NN ) — IR M A R A shill . BIRERC R B
ZWPEH - REMZ AL, BERROMBHRE TEFm AR & 545
I THEHD . ER - ESASEL, - EEECRA TR A 2fEEm RS-
IR/R&T R SO IEIEZ 518 1179 1400n; 500 & FIAGZE RS 1000n; EFHA
1600h; 632 T ZE A A 10000, EFAR N 1600h -

BHT, BUR/R 500 Z2F|F1Z% 25 LR B4R BIR /R Z S A AR, e Ffd
A EZ AR

BUR/R 600 2% Z RSN ZBED RS HT A G55 AMEELS A 7 & EAL EBRY,
FEMFF AR ATRRE - R BBE, D/RNZHRTAFATFTERE 4. SRR
633 WHN A, REMAE KIETEE RS « PR A KRR E 251 - BUIR/R 680 /& UK
IRBIBCHTIAE 7 HLEIR/R 632(FEN IAD K 15%, FEMGHZINA T L EhHlE O R
TR FE B T A -

RB582—01 1990 T /5 A Z /R B2 (R BT A T & B R — s BIBIR/RE, BEHET)
1779daN « K SINLEFZF SR R AR TIERE, FMIRMH, DIRESERIRAH G
TR, RIS TAReAENIE, DURYE &, SO T RERPRL, DU R T 32 E WL MB.
339A HIEEK « HTIZASHLINBEAR N, R T 5 AN IR /R & ShfL R -

EMMAL

(BUR /R 600 RF1))

%2627



34

Ky
>\\

R0 REEWEEZEES . T OFRMA - FIAESVHEH BRSSPk

E S WL s, TREFHAETEOG - BRI E, B AR 3~6
WNEEEEIN, B1R - B2 JAE 7 RIINNE - YUEREESEHLE . TRAE 10
T A IR TEMEL SR SR, Hai 1t R AT & -

MR = FINE, 24 MERESIAMBINE, 6 M3 F I -

W B 2R B R HRT R . B RF SRS SEHE, E2 RS m
a1 2 RER TR AR

B W g WEREOPIETE, NHEERANEIER, BAENESR E, HRREEE EE
THNEAL -

EHIRG PR E I H RS

BRMARGE PRI AT MGBB/187 HEZEFAMZE, H T & /) 5885kPa - 1 FHBRTHANAE 7
DERD2494 ~ 2486, Jet A-1(JP-1)~ JP-4 F JP-5-

HHARG HMWES D ERZGE G B ARSE - B LEHEILE A SIEA RS, T 5
HARNTH 2 M BT EREMEENIEES 2 RS . RSHIEHEFEEN 0.57ke/h,
T IMAE M E N 8.52L, A FHIHE N 3.97L « {# I HM AL DERD2487 «

LR T AFHIER BCo104 B 24v EIRALEN A B . —MHAVLINEIRLS),
Al AL A -

RKRGL MEPEFEH AR Q0TS/3HEEEAJEE, 2 M ESEAER THEZEN S
AT PP E

T ORARG Bl 3 NS T 2 MR NIVLE A o [ SALET G A R ER A SR T
SHLEA, HESINARIES R, &8 1.05~2.67kPa - LS /5 HA1RE B>
ALEN RSO T R SHUE T BWLE SRR ZE AR L, BN S R B [A]
G LA TR S

FOARZ R
i K T (daN)
BIR/R 11 1112
531 1390
535/540 1490
601 1670
632 1766
680 1939
RB582-01 1780
T RFETH 2 kg / (daNh)]
BR/R 11 1.09
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500 251
601
632
HEE I
BUUR/R 11
531/535/540
601
632
680
Z R kg/s)
BUR/R 11
500 R
600 5]
S L
BIR/T 500 A5
600 2751
REeH DR (CC)
BURR 11
500 4]
600 4]

&

£ J5 (mm)
R /R 531/535/632/680
J& (mm)
& (mm)
w=(kg)
BUR/R 11
531/535/540
601/632
680

&
1

—

i

=

1.02
0.97
0.99

4.03
4.25
4.52
4.78
5.22

20
24
26.5

5.6
5.8

830
892
867

1806
749.3
901.7

281
358
376.5
379

ZRE-F R AL RS RIIRARK R

IAFF

(Dart)

B 5 5

H & REREELSL

X B RRBHELAZEL



B R EHE
FOW BRRE AT

EFER

SIS RS AR Fors A F2rd, BEMT A AL HS.748/20 EHIBL, 4
% CFEOEHIL BESF 4L KW ZWHL HANRE Ys-11 SR, K us.

7A8MF &KL -

B 15 DL

N E T R DR A F] T 1945 TG R ITRIIRFE LSl - 1946 7 A BH XA
%o 1949 F 4 ARFR 1 ZWLEE “TFE 5 WHIERR . 1950 F 8 AIERITAMH - £
FER AR AN Z 81, #1717 REREE, BRI T 130000 #IHEEEE A 130000 KT
5, PLL, HZ205E. & S2EMFMNGH, B85 A ShLAENEZ dy Y] § 400h
HEANE] 8000h -
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LERIAAS

I o

2 KB .

ﬁﬁ%ﬁ

¥ B OF E
&> B = 28 mf

& 3 Pt -
HSEE WO EAAAA I -
EHIARS PR -

BN

(I5%7 10)
i@jizhzg(HZISOOOr/min, ekW)
WATFEIH Z kg / (ekWh)]

I 5 H(ekW/daN)

=z kg/s)

S L

H1Z(mm)

5 (nm)

KM 2 otk il 21550« BE L 0.0929 «

7P EAEEER D BT -

1902
0.339
3.12
12
6.35
963
2527

266 |



FR%EE

i & (kg) 620

TIRE-THEAR,ZHRINER R AL
Esyal
(Gem,RS360)

ER” RRRA L

B 5 “FEa”

H & ZERHRMZSL

B K EE

I B BIREF R AF

EFEIRR AR

RKHXS  “FER” 2 “wig” -
“FEA” 41 “LLI7E” A1 W30
“FA7 42 “tig” -
“FEAH” 60 “LLJE F0 w30
“F /7 1004 Al29-

il 1 O

CEAT RENLESEE RAT BT /R- PR A R R RO IR A B . B
IR A R AT BRI ERI AR 28T, 3 JAZT S an4% 9 RS,
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FR%EE

360 - 1968 -1 A IAIAHI - 1969 F 7 AL A BB - 1970 F 9 AN E IGEEE,
1971 5 3 AZEE “WE” EAVLEEIRK 7. 1973 1 A AR R ST IA1E 150h i AR
3, 1976 10 H “FH” a1 EFHANIFELN - 1979 F 12 A “FAH> 13K EERAH
il ZRIBCAA)IEMTIE - 1981 5 AEARL “F A afHHH. 198282 A “FAH” 60 HIK
B 198211 A “FH” 60 FFIAAE A, 1983 £F 11 AR TEE R A EH R iE AL -

“FH? KRN W PRZHBREABEAINFELER, 1980 FX
TR FAs#EEAN. £ “WE BEAVTE, ARG AR SEE RS & shfL ] itk
o B3 EREBUN AR B SR, B8E B B /R PR A =/ B — M & 5h
ML, FATTRERD TAE, EELEER A FAE ossf) TIER -

“FA A BINLAOTREIAN T 252 Y B2 2000 7 555 (4696.2 FETT) -

“FH? KEWRRITRIRES AN S N2 alE - FIF 7 - FEmER-
NT AR ER KR HEE AR ERXEE, EH T RSFEIN ARG i, KA
TR RIEREROR, W T R EMASILER - AL SN AR iR S A
A ST SRR T B ER BT Eh KB5S, B INE TR SR EBHIEIT R
DL R RSRERT A5 BUR/R B2 &2 SN, a2 PRSI S, T EETp 2
BRI AT -

“FH? RIS 7 NERITR . S BRITARERAIE A R KA, BRFRE 22
AR, BEREFATE 0.5 AR« BRI TFEET FE, WAFEHITHEZR, Him
TG R, RS T AR AR .

FESHARERALE R T X2, CUInsaNEFIss i 5 a2 ER - NALE AT
HRFFAFLBEERLEHS o SMILIE A S Bl FOA2 18] 1 FERF (%2645 WML - ZENSMILIE Z [R5 A
DB RSN AR B BRI AT 4], DA (B PRAE &0 TARIRSH R Fe i/, iR m &=
LA

5 [ Y A AR )R FH SR VIR AR IR 60% - B R IHIRE R 0.102~0.152mm, L7/ % /)
H 345~414kPa - HIRZRLT - RA T KEFPRS WEEE: BBV SR
FIRESE, WEALHEREPE PP RHR SR TAERS e, REM A - BISERE TH TR
AR LA WL SRR BRI LS e AT B R -

“FH? KHWLETRAT LRI, L3044 R EENEH aifaliR =,
HET, FROESSFIM T shilife hohE B O LG4 . #5388 . REESHL - &
BT~ BRREFRE IR B E S dr ©iA % 1000n, HHRR AT 12000 45, &5
B ) R ANLASEER A O B AR BN IE 7 i AT 38 2000h, AU Eh it FIRIE A i AT I8 4000 o

“Fh RBWLTAERER, REEXRmEERE, HERIMIRHBE . S ENE.

“FA RN AMHZ BT T REE - OSSR - AR -
VAT - B SNERFNEAE  IES, ROB R IT 400000, T 50 & &0
MUWEREIF - A THEERHAEANTYHET KINFE, PP ARIE “FA47 209%
fh - & R p A R0
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FR%EE

“FA MKI001  “FH” RIS —MEERULZ S

“EA7 2 “FA7 Mk1001 T AR, HEEFIR TS Mk1001 #HE o %A BIHLE HAD
FARIPIER 2 A BEZE R ITARRS B iR E 5 i UTEC A EGE 5746 - 1979
12 A BUSERTIE -

RR1004  “FEA7 2WNE, HEAFIK A120 BEFNLEL B, HAERKFIEE R
WEFFFT A= o 1986 SEMTHIRT) -

“FER” 4% OFEEAREMRARERM. k200 HEAR, HPEHE “FEAR
T A-1A CFAT -2 R FAT afIRAME “F4 0 Mkio4 M CEA
7 Mk510 . ERMRAREREMRCTEMER . “FA7 4 Z&E “FA” 20&M L
BRI KER . 5 “FH° 2/, H NHNSEWETFEZZML: So# TIFERRIER R
g, BRIMEM 3.08kg/s WEINF 8.56kg/s; BFTARE T 28 1+ 2 PREE AL A A0HHEL F
[ 55 1 2m RIRECAT AR B E B A, RS OIRE R mE] 148°C, 2 Jm)E
WRMEHBAE T 3L, HRAERI, “FA° 4 R7T1975F 4 HHIR 5%, 1978 F 7
A RS, 1979 F 8 H EMAEFTR LA, 1979 F 12 ARG EERHAMESEH /T
AIE - 1981 F 12 H IR GRS/ WAk -

“EAH? 2R & CFART M “FAT AMME .. HRE R 4 89HEE,
Fem T Al A RERFFRE ) - 1986 FEHURIEMUIE -

“EART A3 & EAT AN, W CEh 43-1. EEBEUGHERAERFE R
FERRGAEVMIRE RS - 1A, BUE T RERABCSIETT, FREIKT &5 A
1983 A ATHH -

“FA/” 60  “FAT APMAIIERA . HFEESGHE: SRS E R R
EESHL; BEESPSCR;, Z5RE “FA” 41/4310016.5%; R AP /REBREA
A 2EEF IR R YL - 1983 FEHUFEHSIE -

“FA7 Mk530/Mk531  “FEH” 60 FIRAR, HREFRTS “F A7 60 BUMAE -

BEl “FA” Zshlh e MER - 181 ERNAREANIRES T - Sofifin “F
F —42 F 2000 5N S EEFE R L MK88A BELAHL L « Ak 2003 EEE LA T 1100
ZEa R 1E 27 FRIMRIEIAN, E 2 300 £ 77 KT/ -

%2697



“EA7 WA B

LERIMAS

( “EFH” 2)

HEEE B BAKILE - Holss=EHSHERN - Todt 0 ST B SRR SIS
SBEVK - SRR T RS, SMLE L 2E MR 2251 .

O gy OELL 0.2222, HIAKRHE 27000r/min, I HIFEHE 6000r/min . KAFFEANFA
o NFHREHMNRUARHBEFREEmE, T/E PR R/, #him ) EAEHE -
HARFHECEIN, ZEEBEARBEELE T - 3 NMEER R HIEshA UK, #FCRH B K
B EBERL -

REESHL 4 R BAVLE . B2 ERERRIHE oG . 51 0hE
TE, HO MBI 115, MRRAN Y 0.8~0.85, HASH AT EE . 4 s TN
In718 &4 - BT NINAEESHR T RGNS - FHRIEN S 1375, RFEH 0.865- 7
R BRI 7] fRAE 15~ 20% ARG IR & - “F A7 4% 1 JAE 2 T &SV AR
LAEHRRE, EESnEEm, BETIhE.

REESHL 1RO BAYLE . 19 At s O 2R R R IR L o
9 40000r/min » TAEREAIS KECLHAL—1E - MRS SIBEE N EE . FEH 0.807 -

G FH R R T T A ], BRI T Ak -

R = BERINERRE - 174 L7 S o SR SRR = R EE AT IE 2000
~2200°C, {H KJEREEER AT 600~90°C o i FH & AR IR REAN AT FEMERS TC R0 -
KIETRRPELR Stellite €263 &4 HTEL

&R B . SRR RS R . WEIEEESVIET - SRR AT

%2707



FR%EE

7, BTEREL, FIBER MAR246 T A B SIS TR - IRFCELH Ince 18 % - IR T M
BRI RPR ISR c242 24 - IRECIEAKEL N 2.831, RN 0.855. “FA” 41 B 1REE
W R B FEEEN A, Ut b, 2 Wm R P RHEE TR, FHRABAL -
RERFS  HRRHNR . FEETFH A - B EEE™E DBDCTRSIE - IRTEEL K
FHBER MAR-M-246 &4 MR o 5852 H Nimonic 90 BiRSEBOERT - K N 174, 3K
9 0.875 -

HHEWR 2 Bt - SEERGESR N E N - BT i, SRAH Stellite A& -
AR S 1128 A F CROWN A4 - ZEH Nimonic 90 & &4 -

HESEEE BEEIRBE - 4 MEESORCHENSEE - AN 18/8 BEE Ak -

EHIRG  “FA> 2R “FA 4 RINVERAVMIREER RS “F AR 43/60
HBR A 2 T RS

PR ARGT KA EFT A A FS200 JAVH R ST - BAHZE B & 717 4118k Pa 1

JP—4 ~ JP-5F1Jet A-1KiH -

HHARST BANBHMAS 1 EEREE 1), sWENHEES 2 1) - 7EEHE -3
H 6 MM BB L R JE R B IRIF L, A N SR EFERALLT -
EENRGT AZ A F] 84534-003 FLE) A FLHL -

FKRGT AP AFE NBI000L HEER KRG 2 N mBEHEME, REEN2HE/R . 4 K
YEFRAES - ATFE-54°C IR Sk

FORE R
R [kg/ (kW-h)]
“FA” 2, Mk1001 0.322
“FA” 41, MK5ID 0.295
“FEA” 60 0.371
IhEH.(5min ﬁit@_@{j(;j&, kW/daN)
“EA” 2, Mk1001 4.6
“FH” 2-3 5.2
“EAC 41, 42 5.5
“FEAH” 60 5.9
25 E(kg/s)
“EA” 2, Mk1001 3.1
“EH” 4 3.6
“FH” 60 4.2
S L
“FH” 2, Mk1001 12
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“EAH” 41, MK510

e ORECC)
“FAH” 2, Mk1001
“EAH” 4

5 (nm)

5% & (mm)

15 & (mm)

Fi & (kg)
“FAH” 2, Mk1001
“FA7 41, MK510
“FA 2-3
“FAH” 60

12

968
1148
1099
575
596

150
156
140
155

ZIRW-F B AT ERRSIE AR L3

%8
(Gnome)

o5 W

A & ERREEZSL
X B IR
x RE

it el IR R



FR%EE

T BREBERAF
HFELR AR T

TEFIFE 15T H.1200 “BEFETIHT KV-107, AB-204 -
TET} H.1400-1 “WBE»  “="EHEAL” , KV-107.
HI H1400-1  “EE EIEBEE)-

IR

T IR S [ R A BT /R - R A R JEFH AT R BRI A T ] A iR E
1B S AFIR 158 ZThHl - 1959 4 6 A B E R ZE, 1961 FF5EAE RIS G A -

IR EEIES 158 BME, EERXFIRZ: 158 KA T DU /REIFRIE S A 7] B )
BRIFIESI RS, IR T A R A FIBHR PRI S RS - G B AR 2R F 3 Lt 5 2
Frixit, LS A KRGS T E AT

IR SR A 2 R IREN 10 RIESHLSEIERBEZEHAK, HHERE h®
%, XM RFEERE A TN ZSE, XEY—E KA EHERN, A—6 ZhilfE
ARG HE NI g, Z3 A REEFEATL T, WREAVLTRERE, H
— BRI AT &IE o PR 3L R ANUPRIE ©AT %4, T BB EAVIIAKR
SmRIERE -

TN 5 — e AR H T R BRI I R T - X AR GE TR BENCE & L AR
BESITENCRE R E - A 0RE - RREEEREREAK, USTIERRE TIESMT
THEBER AL SRR TR, WEAS BB « SR « RS SR & e
TR -

HREFEELIE

I H1000  HIHATY .

Wi Ha200 KRR, 1R T IhE . RARERITSHERREES o 0 2R

TR 1400  7E HA200 Z:A_E SR - ERSTAZBOT, B T ESHL, #EinT=
SIE, SO TREIEOR, 1B TR OEE, WmRE TR

TR H1400-1  7F H.1400 Bt EEFHIET - ZER ST S5EHEEAZEON, 2m TR L%
PRER, DU TSR SRR R AR, R TR IRES R, WIS T

I 1800 EIEHEINE LSRN, RAEFEE D SR A EN K s HERTE SR A
2 HERE, IR -

LEMAALT

(518 H.1200)
HREE . BERESSILE .. B 4 M2 W S0 SR SHE
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FR%EE

O 2y WEMESEAESE B HIREEH M 195000 /min FEEE ) H%E )9 6600r/min,
TR 0.33846 -

A AL 10 Pzt o STFFENALE - 2 A FRAH L DR EITEDh B 1 HERTEE O SR
A0 8 HEE ST ER TR o

MR E B 16 DERIBEE OB, s MR —H . 2 iRIRBEE . 8 NTIURIRE

A R o RS . NIFINLE, SOFmERr . 3 H 26720r/min -
BRSO

HESEEE B aliE s MR BEHERE -

EHIRGD WER T RAEW-HEMN AR SE BRI ENL, X HREHEORE -
BRI E - TTFR I 5T R R T REE &35 -

BRMARGT P RETA R 1FS.100 L& THTH RS - THIEE T 4805kPa - F JP-1~ JP-4 Al
JP-5 BRI -

HIHARGT [FIBE RS K77 480.5kPa - BRI EITEVHEAZS - 1BIHVEFEE N 0.45kg/h -
EEh RS T HTAF 13502 HEEEIL -

SKRG BEETIEAT C44TS/1 FEEA KRG o 1A KES -

FREE

I E(< 5min, kW)

H.1200 932
H.1400 1044
H.1800 1305
AR EINZ(<2.5min, kW)
H.1200 1007
H.1400 1119
BRARGES I (W)
H.1000 671
H.1200 783
H.1400 9324
H.1800 1156
i B R (kg / (kWh)]
H.1400 0.372
H.1800 0.322
RN SFETH [ kg/ (kWh)]
H.1200 0.381
H.1400 0.369
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RATESHEN R kg / (kW-h)]

H.1400
H.1800
K H(kW/daN)
H.1200
H.1400
H.1800
R Ekg/s)
H.1200
H.1400
S L
H.1200
H.1400
REH R CC)
H.1200
151 5 (mm) 1N R )
H.1000
H.1800
B JE (mm) T RE AR )
H.1000
H.1800
K (mm) N R )
H.1000
H.1800
H.1200
H.1400
H.1800

0.377
0.334

6.70
6.45
6.28

5.5

8.1
8.4

898

498
610

462
420

1392
1667 Jit & (kg) N RE 2R )
142
165
212

ZRE-F R AR EWRIIER/RARK LTI

e
= A

(Tyne,RB109)



B IR IREEI & shbilE LA

B 5 AW

B & ZERH/RARELIL

kA IRRRIEEE L L

KX EE

- A BUREB R AE

AR A

WS B 1MK506 “HEEEE 951 BLEHIH, -
B 1IMK512 “SEEEE 952 RLZEIHL -
B 12MK515 JNE K 400/CL44
BN 12Mk515-101W < DURTEER: 2t -
B 20Mk21 “KPEEE B LG8 R IEHLATL2 -
B 20Mk22 C-160 -
BT 20Mk801 G.222T o

IRV

i

1953 FF R BT BRI AT G IT B H AL, &PI6i4 8 RB109, FI&NE

1955 £F 4 HiZ & sl GRS, 1956 EIFIA1E K, 1961 SEIRAMEH -
BHE TR EA N 3717ekW, J5HIRFF 4500ekW, KA T B REES LELS
ZEE, RAFVRESAIRRITH - 760 ERBWHETE FitlF . EERAMSEHE
BRI . HFrARER A X S, BRI DL EFETS, RN FaEm R — N EER
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FR%EE

B o X745 5 B TAE i AE L, SR F45MEE BROUPT EE SR, ESHVE B
EHRCSIET], RETHPR AL IS Nk, I S @AERETF, A2 & ShHLEZE )
BRI AZEhHLATAEARE WS N TIE, AMERFERERRE , Al E (L IRHES T -

EW EEWNRIFT, — AWM ERERE, 55— TR XL D
MUEGE BB 88 - NPT LIRS T BT & L s K & £ faks, W X E N
SUFIEHH RS, B HIREIREEH -

BWE1 BHARIBE—TH . R

EW 1 EEW1EMEHIRAR .. EASEWAL, BdRESSREEE,
e T IhE.

BHE 12 RAZAE.

BEW20 FERHM. mdinmeE REmIES T IE . 1963 1 H Mk22 7EE AR
B FFER T 1500 EELIRES -

LEFMIFIRGE

HRE PR EEEEENLE . B 7 D ORRSE  STHERPNEmPIIK, iR
FHEIBIUK, 0 R S HUBCRB oK

O EF FANA R IE R ERUEAS, BUE L 0.064, T B A R I I USITR
BRERARSOR, R R A e RIS )R 200 - PR W RORIE SR, AL R
EAWEERASE . WWERBREMEEM, M 15 MREEE . KSR ANH 2
IR — DA LEHERER R SOK iR B k5™

RERESIL 6 Pt 81 RESHOVEBAEN, Has RNESHACHERE . 1
TR MEEEBaE, B2 SRR A FHERRER 75 BuE, /5 4 BHIRE S HB0E -
REESNL o FHiRa - B 7 P T I A HERE EHNE, 5 2 SUHWIHNE - BT A
WG, S A CEER - B ERSVUETE VR, 5 R .
BB = NES 10 N JCER BRI S BN T, B IAER N EE —E 00BN -
F35H 8T AR LA G-

AR 1P BT R SR AR BT A RS S

RERR s . A% AR A &G -

HESSRE  ArTE - NEEERA 10 M2 W] SO -

EHIRG YRS SRR T AR 2040 BERUR P HIBTR -

BRMARSE AA RE AR B MGBB &L & MR, & 7) 7 10300kPa, A JP-1~ JP—4 JATH -
HHARG, — MHEHE, 6 MERRIENHE, WMAESEN 26.2L - HHE T4 810kPa - TH
THFERE N 0.54kg/h -

EH RS B A F ) 12503 EARSHPLEL cT1006 25 S IRESAL B -
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EOKARG BEWETAFI C34TS/11 HifE

BOARL

L RIN K (ek W)
BH1
BH 1
B 12
B 20
R [kg/ (ekWh)]
BH1
BH 1
BHH 20
I 5 H.(ek W/ daN)
BH1

HH 20
B

B 1

B 12
ES I R ECC)
H 1% (mm)

BH1

B 12

B 20
5 (mm)

BH1

B 12/20
= (kg)

BH1/1

BHW 12

BHH 20

3717

3970
4100
4500

0.303
0.292
0.295

3.67
3.92
4.23

18
21
21.1

13
13.5
1000

1019
1097
1400

2546
2760

1032
987 (INHIFHIREIZS)
1085 (7 fH44)

[@¥eys \J(/ \/JLA ©° 2 /I\;»\\J(%%
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FR%EE
B RS- B R A T, R SR R L

HAET, RADWLE LT —LER5).

610 ZRMIEAA . 1986 F 6 AREEEEMIE, [FF o ABEXEEEAE -

620 LEMMEZRe0[F, REMATMENRRHORE . BUSRENIERRESZ%
610 M[F] « FFR RN A DIHLAIER -

Fell LHER 610 [F . HELRSHEIM 5% 610 WUHER], (HAE ©HET 55 620 B
[F] o Z& 611-8B 278 611 K — P « FEFFAEZ 611-8B K T — 1 EBuHERIieAE, DU
Y- G Niok e

F 650 LEMEZR 620 FAML, EXFHERME K, MEEAEFEGEHRHE THEE
W RS et A, N EEAL WISy - B AGEELE T « TeHARD K HE T #R L
7% 610 f=1 9% o Z& 650-14 J& % 650 F— 1 - BRI AT Z SN ARG5S %
610 F1Z& 611 FIAHIE] - 2% 651 2R 650 I - ‘B 5% 650 HIAN[E 2 AFE T 2345 Tk
s, DUBEN 25 ShL A0 OERE BE F O L S OMUE Rk, ZBhiiET I
Z& 650 FK 133daN

Z 670  Z& 670 N[ET 2% 610/611/620/650 I EBR; S 2 EH 4 FHEESHL - IR
RKERXE - KERPHFELE - FreaRFaR R sNEE - & EIRRE RS SR
MRS 2 LTI B o SR T BRI ZE45, LUER DC-9 FIH Al WAL ZESK .

Mk555 FH Transply #1983 £F) 51.6 11.9 75.9 48.3

Tay FH Transply ##} 27.9 0.46 63.3 27.6
LEMIFI R

R A IFESESESRA . HESTR GRP #iliE -

Ko B BZENRE . 22 RSSO E R FI A -

REESHL 2670 7y 4 it - HARTADy 8 Rzl - BT RE Uiy L, ¥
TEETHER G EHE - TIEMAREE, sHETEMEH . JF0SHM A PPEDER
BE -

AEESHL 12 Jmin . S5 I EhUER - WHREREN ST . Re ek
TR, EHIERT, NOFEIYLE - O SR A A, BT R .

BB = WNETE - 10 M ERJUER, B JOERTE 1RSI o BOEE FHER RS R
IRE MR- JIEREPRH Transply RKIZEEH, kS, AHSK-

mERE 2 PRI, BRI REVERESHNE, SRt ROy &
&0 T 670 RASREMNGE 2 WL FAT o F T R .

REREe s izl . BEERE & T, WHPLE, B\ha&mant .
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Wy

PREE

R i E
L 10% -
FE | RS
WA R ST
TEIMAST
HLTh R 5%
RAKARGE
TR RS

NANETR A HES, KRH— 12 WAVBRES, (HREECRIA 85%, BHELFBUEA

PR AR BRI ] RS

RN T FMRERRHE, DEnER /R A 7 RN S -

587 D1 Mk 555 FE[H - W%E%h% £ 77 245kPa « BERIEVHAEFIBASS
IR AE BN -

FRHMBERARG, 2 A KBTS 4 FI5E 8 XA -
A74%%oﬂ%&%ﬁﬁmMEﬁ24@%%%o%Eﬁ%%%l@%%%o

EEESHLE - SEFEEHAE 1 BEBRHE . SEESVUE N1 BRI - (REMETH N
LIRERA i o

YN
k71 (daNn)
Z& 610 5510(f&~F[f] 37°C)
Z& 620 6168({:>F- i 30°C)
7% 611 6168(J&~F i 30°C)
Z& 650 6725(30°C)
Z% 670 8016(30°C)
WA HE 7 (H=10668m, M=0.8, daN)
Zg 611 1135
78 620 1135
Z& 650 1313
7% 670 1558
WEHFEIH 2 kg / (daNh)]
Z% 611 0.703
78 620/650 0.703
78 670 0.693
HEE L
Zg 610/611 3.82
7% 620 4.18
7% 650 4.29
ZEkg/s)
7k 611/620 186.14
Z& 650 189.77
7% 670 231.99
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(mf
T
(Y

78 610 3.18
7 611/620 3.04
Z& 650 3.06
7% 670 3.20
S L
Z% 610 14.6
7 611/620 15.8
7 650 16.2
Z& 670 19.0
REH DR (CC)
Zg 610 1007
Z% 611/620 1048
Z& 650 1097
B AREZ(mm, KUEEHR)
7% 610/611/620 1117

Z& 650 1143

7% 670 1270
K 5 (mm)

7 611/620 2405.3

7 650 2407.9

Z& 670 2844.8
FiE(kg)

Z& 610/611 1339.0

7% 620 1445.9

Z& 650 1516.3

7 651 1702.5

1 RB183 RARE £ 3hHl
#7 U1 RB183
(Spey—RB-183-Mk—555)



Hr DU Mk 555 JREE JXUSR A& BhL 4514

o 5 HrDlrRB183

B & REWRBEAZSIL
kA wWRXEZIL
K RE

- W BURErB R A

IR
TEHLNT S Mk555-15/15H/15K/15P  F.28 “fkfE” L& -
B lF o

R %5 RB163, & 1959 FEH IR ITHY, 1960 7 12 A HIXEH, 1961 F
10 A8 ATRES - B7 U1 Mk555 45 5 RB183, & HI 1964 SEH A1 FH AYHT D1 Mk505-1 & J&
M, 1969 FRAMLEHEH - WAL RAR NEH S AFEF -

Hi D1 Mk 555 & SRR IR EREBIIE & T 10000h, A umahbid 1 18600h, HFEATEENLE
BIHH s5000n - HTERTER « &2 CHLAIBN T, BOX TR B E AL AR &0
PREER T - Mk555 BT ENAE

Mk555-15 1F Mk506-14AW HEEAMl_EAZ RIMR, W& FIEARLGMAMIFE, {3 Mk555-15 5%
FH T SR B A B R A

Mk555-15H  Mk555-15 FIIRDNRA!, ETHRRMEH, & W IR AT 20.4°C1)
REPREF 4400daN AU ST - SR ECE FiREe DR BRI 6 MRETEHESIEF 25 -

Mk555-15K  Z515 5 Mk555-15H M|, {HIRME IR, AL 4640daN, A NAFRUEZ )
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FR%EE

M —H— &K EEE -

Mk555-15N/P 1981 TG FAR AT - FERF A, EXRHAT 110 RERE G4, 2
2T NIMNESIAIBE, 5 TRRHICE, BEG TR .
LEMFN R ST

R 0 BARSENEINLE, O SR e RS

Ko B a B TRMPRELESYL . SBA &N FILE - BRI A fE T 15
FERE G HE - ¥9E 8600r/min -

EEESHL 1220 #HOSWmATATE, B RERSD - SREeE T, i
AR A - WHE LR - #53# 12200r/min -

MR = INETE . 10 KA, 10 U B BRIFH TR o

mIERRE 2 TRt . F1RERTFHARE 1. F2RF et BEAERE,
WA %R, WHIPLE . 2 REEFIH 275 -

B W E NIMNREAHES, B miAmE .

EHIRG PR E

PR ARGT  EEFAFIM BP.250 IREMME, A RETAFIM e B mERRilE, HOKEN
} 6472kPa, BRIMIAS DERD 2494 - 2486, Jet A-1- JP—4.

HM ARG A& RS . [+ 1] 245kPa - 1EIHAFE N DERD 2487

E ARG T AR CT1018 2 SIR L -

SORRGE 7 AR . K RIREESYUEHE 2 MEBHEK - REIRFEHTN 1R EH -
B EESAHLE - BERREIAE 1REHA . BEESHUE N 1 BB . REHEIWE
— I VRER K

FORZ R
K T (daN)

Mk555-15 4380

Mk555-15H 4400

Mk555-15N/P 4404
W ARHE ST (H=7620m, M=0.74, daN)

Mk 555-15P 1661
K FEIH# [kg/ (daN-h)]

Mk 555-15P 0.571
WATFEIH 2 (daN)

Mk 555-15P 0.815
HEE L
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Mk555-15P
2R Eke/s)
Mk555-15P
TRIE L
S L
Mk555-15P
K B A2 (mm)
Mk555-15P
£ 5 (mnm)
Mk555-15P
i & (kg)
Mk555-15P

4.39

90.34
1.0

154

826

2456

1024

ZRWr-Z T AFLHT L RB168 R T

H#r 1 RB168
(Spey—RB-168)

)
=

B % E S
N R O

il

i
£
>

17 71 RB168

R A il
TRES R A& BhL
eS|
TR R A ]
TR BRI A T EAFEF, BEREMSPMERTE M EIE RAE

hn 1 BIHR U1 RB168—25R W & B LLEHE
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FR%EE

NS Mk101 “HBE NAS9 T -
Mk202/203 F—4M/K HZ2FH -
Mk250/251  “FEiK” HS.801 B -
Mk807 AMX FERHL/ BUEAL -
Bl O
T UL RB168 & R A I M & B ISR - 1963 FEARE ERTEN “HFE
? WL T E IR AT RO E AT DU Mk101 - B —MEAEINH T ERE, HEAHN
Mk505 RIS - 1964 G 17 VR 225K B R4 T, AR AT DL Mks11 F Mk512
Stz et DT ZE R DL Mk202 - 70 A4S E RO ZE I DU X M 777 Mk202 -
BRI T R AT A R E AR VR DU LA
RBI68-1A Mk101 A& BRI ZER BT I -
RB168-20 Mk250/251 ‘B LLEFHER I Mk512 NEERA B/, B—MiBE RS X 5)
ML, BRHRA T —Sr @ E e XA e A EET
RBI68-25R Mk202/203 1964 FEWIFFIREIT, 1965 4 A H KB, 1968 FFIEZF5 ™
ffF - ZRBIRNINAL, IBRER 4 S EF S B vIEXIE TaEss - FWE 2R
AL, BIMVEATTE . ESYLRE YL ZES R SR NI RS  XFEAITEA
A
RB168 Mk807 LA Mk101 Fl Mk555 AEEMIIY & B TTE - 1988 FF B RFIRB LT H] -
HRAE R AR AN B P S R AR 7
RB168 Mk821 Mk807 HFE f13 k7 . 1989 4E 4 A FFIAHIHI, 1989 4F 11 H B IKIBHE -
TF41  EERAF ST REr-D R A w3 A PRI E = —FERA L. T
RB168-25 I - 1966 ©F, EETES LA ARIFB /R B-Z HE AR ST —WIMME
227 {CFETCHIE TR o HHIX AR A TR A SHATHHIRIAE = o ORI A /] 5 ST HIFIAE 7 TFR41
PR, TRES R AE] REEROREVER S 3 D% shdlad A E 4
B TF41-A-1 T 1967 £ 10 A BB EE, 1968 7 A4, EA L ER TIEHE
BignE, —E%1969 F 3 A A ERESR
5 rB168-25 1HI, TF41 KA 2B FREE AL, RFERR) s RXURECH 8 2%
KB 2 RAREESHL, XUHERE 826mm HHINE] 950mm, {F2 S EME LLAVE g K,
BUH O SR, BEESVUE 2 B0 15, WS 88 A AEe 1 F 52055 A
ETIERR, HTXEAAERG, (RIS 17% . LRV A FID G &t —FE S
“} 10230daN FH1 7184 TF41 912-B52 FHF A7 FIRCESTTRI o aX Tt &I 5 SR p B -
H 1968 I IAA =51 1988 FELE T, A 1419 & TF41, EHHPE 850~950 & 5%
BT -
LEMFNRGE
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FR%EE

(Mk202)

R O BARRBUREEYLE, 19 N EE#H O S A (TR ot 0 St )« WSS
UK

K B BAENIFILE . 5 F8R=(Tr4a 2 3 BN 2 BREESHL), K
2.86(TF41-A-1 N 2.45; —-A-2 7 2.49), #%3# 8760r/min(TF41-A-1 2 8950r/min; —A-2
9150r/min) -

FEESHL 12 5T A ) . #FOFEM R, ERSIE . KPR
ERAMMLIE o #%3 12514r/min(TF41-A-1 ] 12770r/min; —A-2 5 13000r/min), &L 6.9
BB BB . 10 KA, 10 UL B BRI o BNHIXT AL -

EIERE 2 R FIHIETHAME 1. B2 RS M A RASESEH - RN
LI -

RERFE 2 Rhimat . AR ANRH

TR E NAMNESIRIR & S EMITRIRZERNA - R VIEJETEE s fte i ok Es -
N AT VB E 9 110~1.65(TFAL TEhN BRI ES) -

B W E EWO AR, B OO AR RSSO . 2R ER O H 6 MRE
VEShET#RD -

EHIRG PR E 26 RGE(TF41 M 1980 FFEHERH 5 255 Talk A R A H FHEH R 50) -
BROHARGE HEFF 7] BP240/Mk9 RERAHZE, F RErA T Ploo1 & EFATHZE A cASC
310 BRI E VAT 8%, JE % /A 5] Eng 810 Mk14 JNJBAVMVETI 8%, /5 FH/AF NPC 302 177
I #5053 o BRIMAIA% ) DERD 2486 ~ 2498 « 2453 #2454 - (TF41 KA FH AT
GTD-400 #AIHZE, Hi O J1°h 6865kPa - BAVHALME J MIL-T— 5624, JP4 B JP5)-
AL B RS . K717 245kPa(TFA1 4 343kPa) -« JEIHANAS 5 DERD 2487 < 2493
(TF41-A-1 - MIL-L-7808, —A—2 & MIL-L-23699, VBTHIHEEE J 0.45kg/h) -

BN RS HEFA TR Solent Mk200 KR SIRFEALINHL(TFA1-A-1 N BT A B HY
JFS100-13A BRSIRFCHETIL, —A—2 FAH T A F] 366-118 & SIRFLHEEIHL) -

FKRGE FRETATIE C105TS/101 mEER K RSE, 21 YA-80-45AR114/1 = BEFLME(TF41
SR FH A8 v 7 A B R S O S KRBT -

THERG 5 E (TR R 7 TR TK)

FORZ R
K T (daN)
Mk101 4900
Mk250/251 5330
Mk202/203 5440(H [4])
91200 /1)
Mk 807 4900
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TF41-A-1 6453
TF41-A-2 6679
K FEIH # [kg/ (daN-h)]
Mk 202 2.218(fIN 77)
0.693(H[A])
TF41-A-1 0.676
TF41-A-2 0.659
EH EECC)
Mk 202 1167
TF41-A-1 1155
TF41-A-2 1155
HEE L
Mk 202 5.05
Mk 807 4.72
TF41-A-1 4.86
TF41-A-2 4.97
=z kg/s)
Mk 202 92.5
TF41-A-1 117
TF41-A-2 119.3
TRIE L
Mk 202 0.62
TF41-A-1 0.76
TF41-A-2 0.74
S L
Mk 202 20
TF41-A-1 20.1
TF41-A-2 21.4
KB (mm)
Mk 202 1093
TF41-A-1 1004
TF41-A-2 1004
5 (mm)
Mk 202 5205
TF41-A-1 2900
TF41-A-2 2900



FR%EE

18420 & EETIHL)

Fi & (kg)
Mk202
TF41-A-1 1353
TF41-A-2 1370

CEHRS B XERRE XL

D

(Pegasus,F402)

I
ELIRSE

HFTH 3 F
)
SEOE XK

et

KT IR R & LR

=
IR & L
TREC R A BhL
eS|

B IR R A ]
EVi

“KI” 11-21(Mk 103)
“KIr 11-21(Mk 104)
“KI” 11-21(Mk 150)

“H8” GR. Mk3(FEEFRZTEE).,
VB (HEFREE).
AV-8S(FUHE T %) -
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“KI” 11-21(Mk 105)

“B5” GR. Mk5(FEEFRFE).

F402—RR—-4061-406A AV—8B .
“KI” 11-61(F402-RR-408)  AV-8B%&.

BT AL 3R R SRR

“H9” AL S R SRR



FR%EE

R

K RRED/RE-THRITAT N B NEE/EEEREA S/ B R ER
M5 1 P A2 shTL -

REWURIRTT R 1954 FEHEH, 1957 5 6 H 5 E jij A7 EHHC /K- EF AR (LT -Z
AFIERME LN ATDIFIEHIT, 1959 F 9 A% 1 6158 AN E IS, HEH
HORE 1. 1960 F 2 A, KR Y7 2 B, 1960 F10 AR Y KD
MBS - ST T — 25 FISoH, 1964 K, NERAMBGHR D7 6 BB
B 2 GHT 1967 10 A SERK 150 /NI E RIS, 1968 F 1 AFFIRASHT, o TR
R LS — A 5k JLEMA, 21990 FY], &HH “RE 1n-61 €% .

BEXT TR E /IR FRRE SR, RS SURRA T HESBUE AT R R
W%, AT H— & ZhLBRREE A IR Sy, HRTR R . RE . R IERE
. HTAERE/GELE - SEMEE T B, WILESsh, HmmiEensse
M SN ER MRS ], BT DAEERMIR = SN EFN KA Z [N E S -

K REIERHAWNERT RIS NS TF AL, EERR TR, & T
A AT RS B T

HEl, K (AEEFITHMSGE, K3 /F402 RIEE| T S5 EF5 EEURF Y
KA, BURErZ R AT RIS AR B B AT D25 T H#E18 10580daN fY <K
" 11-61 K EIHLEIHTE] o RS EA T 13770daN, LA B 3 = B/ S R AR Y LI

“KE R EZEREE T

“RE” 6 Mk101,  KE” 10 Mk102  RHALEFRILIL, H#ET190 50 8451daN A
9118daN, AR B EFHL -

“KE7 11-210Mk103)(E E /7485 F402-RR-402) IS . SEFERRER A H 0 H -

“KH7 1-210Mk104) Mk103 HIHEERL, Bt - 1979 F 9 ARAEH - MEREFISS
95 vk103 #8[E, (ERUBHLEFIFAHLEM R HEL A SISO BRETR A 4 -

“kE n-21Mk105)  FfE “E” GRMkS5 HIBITT -

“KI” 1-03 PCB KA TAMNEINJ1(PCB), A fN 1 ATIA 12009daN - 1983 FF 6 A
FIARE . AT HBEEEERE WL PCB &AL 17792daN AU T, IEE ST
ODERLZFVLITRIACME), F-F A" FE KRR BEE R S -

“k®4 » 1-21D/E/F DMIEBRI(EZLETT IS H F402-RR-404)5R A T NETIA, fiimE
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Fabulous Flippers: Dolphins Have Quite the Kick

Scientists Calculate the Power of Dolphins, Measuring 212 Pounds of Thrust
By MICHAEL HILL Associated Press Writer

TROY, N.Y. November 24, 2008 (AP)

The Associated Press

Dolphins have a kick that would make Michael Phelps jealous — 212 pounds worth.

Scientists have used sophisticated underwater video to measure the power of a

dolphin's tail.

Scientists have used sophisticated underwater video to measure the power of a
dolphin's tail. They calculate 212 pounds of thrust — more than triple what a top
Olympian like Phelps can produce and enough to swim with the zip that confounded

Gray seven decades ago.

How dolphins are able to swim so fast first preoccupied researchers back in 1936,
when zoologist James Gray calculated the drag dolphins must overcome to swim
faster than 20 miles an hour. Gray said dolphins lacked the muscles to swim so

fast, and yet they did. This became known as Gray's Paradox.

Gray theorized that their speed possibly had something to do with their skin.
Over the decades, scientists found flaws in Gray's work, and most biologists have

rejected his theory.

Now a team of scientists has used sophisticated underwater video to measure the
power of a dolphin's tail. They calculate 212 pounds of thrust — more than triple
what a top Olympian like Phelps can produce and enough to swim with the zip that

confounded Gray seven decades ago.

"There is no paradox. The dolphins always had the muscles to do this,' said Frank

Fish, professor of biology at West Chester University in Pennsylvania. "Gray was
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wrong.

Fish worked with Rensselaer Polytechnic Institute engineering professor Tim Wei,
who uses digital video and millions of tiny bubbles to study the complex movement
of water roiled by swimmers. Computers track the bubbles movement, making the
invisible flow of water visible. He has used the technique to help U.S. Olympic

swimmers get the most from their stroke, and now on dolphins, too.

Researchers taped former Navy research dolphins swimming through bubble clouds in
a tank at Long Marine Lab at the University of California Santa Cruz. The tank
was too small to capture video of the dolphins at full speed, so they also
videotaped them performing tail stands on the water (think Sea World). The thrust
was calculated based on the dolphins' weight and measurements of the wake created

by their tails.

Wei is presenting the findings Monday in San Antonio at an American Physical

Society conference.

Harvard University biology professor George Lauder called the research helpful,
saying that while few biologists still put stock in Gray's Paradox, some engineers
do.

"The door was already pretty well closed,” Lauder said, "but no one has ever

measured the thrust directly."
(R i)
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