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P A R T  I I

ШКТ 1

1. Просмотрите следующие слова, они помогут вам в работе над тек
стом "Gas Turbins Engine Rotor Dynamics";

advent -  приход(появление), tend -  стремиться(иметь тенден
цию), appropriate -  подходящий (соответствующий),

r o l l  -  Еращать(ся), in te rsh a f t -  межвальный, approach - 
подход( к проблеме) , involve -  включать в себя(подразумевать), 
mention -  упоминать, seal -  уплотнитель(сальник), lu b rica tio n - 
смазка, incorporate -  объединять (включать).

2. Прочтите текст, найдите и переведите предложения, в которых 
содержатся ответы на вопросы:

1. How are v ib ra tio n  amplitudes maintained? 2. What worsens 
fu r th e r d i f f ic u l t  bearing lu b rica tio n  and cooling problems?
3» Why i s  i t  becoming d i f f ic u l t  t c  achieve adequate contro l of 
the inner ro to r  dynamics? 4» What do a lte rn a te  approaches to
inner spool ro to r  dynamic problems re s u lt  in?

T e x t

Gas Turbina Rotor Dynamics
1o With the advent of higher perfoxwBwev more compact two-spool 
gas-turbine engines which ‘employ higher ro ta tio n a l speeds and 
higher tem peratures;' adequate co n tro l.of the dynamics of the 
inner ro to r i s  becoming more d i f f ic u l t  to achieve«, This i s  be
cause inner sh afts  supported on two bearings ^ n d  to have one
more flex ib le  c r i t i c a l  speeds w ithin the engine operating speed 
range *
2. This problem has been tra d it io n a lly  solved by e ith e r  increas
ing the shaft diameter, adding bearings, o r by u t i l iz in g  an. 
appropriate number* o f ro llin g  «• element in te rsh a ft bearings*
Sy proper placement of these bearings, ths f le x ib i l i ty  of the
■irmar shaft i s  contro lled  ©nd v ib ra tio n  amplitudes ars main
tained»
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3. A lte rn a te  ?.pyrpaches -mner spoo l r o to r  dynamic problem s 
o f te n  in v o lv e  Changes ir. d es ig n  speed and number o f tu rb im  o r 
com pressor s ta g e s .  These ap p ro ach es , how ever, r e s u l t  in  C r e a s 
ed engine ш  ii-id. w eigh t n o t to m ention in c rc  ised  c o s ts  due

to  the  a d d i t io n a l  b ea rin g  su p p o r ts ,  seal:- ■ and lu b r ic a t io n . .
4. As the  spaed o f  the  in n e r  s h a f t  in c re a s e s  to  ach ieve  in c re a s 
in g ly  h ig h e r eng ine  perfo rm ance , dynamic c o n t r o l  becomes more 
d i f f i c u l t .  In  the  sm a lle r  tw o -sh a f t  e n g in es  the  l im i te d  i n t e r 
s h a f t  space i s  making i t  mors and more d i f f i c u l t  t o in c o rp o r a te 
the  n e c e s sa ry  b e a r in g  lu b r i c a t io n  and s e a l  sy stem s. F u r th e r 
more« the c o n tin u in g  in c re a s e  in  o p e ra tin g  te m p era tu re s  f u r th e r  
w orsens d i f f i c u l t  b e a r in g  lu b r ic a t io n  end co o lin g  problem s,

I I I ,  Закончите денное предложение, выбрав фразу, отображающую 
одну из мыслей текста:

I f  the c o n tin u in g  in c re a s e  in  o p e ra tin g  te m p e ra tu re s  were 
so lv ed  . . .
1. , i t  would mean new p o s s i b i l i t i e s  f o r  g as  tu rb in e  engine 
developm ent.
2. . . .  th e re  would ba no d i f f i c u l t  b e a r in g  lu b r i c a t io n  and con
t r o l l i n g  problem s.
3. th e  d es ig n  would be b a lan c ed  to  g e t  h ig h e r  engine r e l i a 
b i l i t y  and m a in ta in a b i l i ty .

IV» Подберите английские эквивалента:
I . характеристика 1. in n e r  s h a f t
2 . скорость вращения(частота) 2. dynamic c o n tro l

ступень компрессора  з . p lacem ent
V, внутренний вал 4. o p e ra tin g  speed range
5. динамическое регулирование 5. pex-formance
6 о расположение 6. d es ig n  speed
7 . диапазоны рабочих режимов 7. r o t a t i o n a l  speed
8. расчётная скорость 8« tw o-spoo l gas tu rb in e
9. двухкаскадный газотурбинный 

(двигатель)
9» com pressor s tag e

V. Переведите текст я Т700 Engine Dynamic Design“
письменно со словарём (30 мин).
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Т 700 Engine Dynamic .Design
1» The fo llo w in g  m ajor req u irem en ts  c o n t ro l le d  the  d es ig »  o f the 
T TOO engine from the  p o in t o f view o f  engine dynamics^ a ) The 
number of b e a r in g s  and fram es n e c e s sa ry  to  support the  r o to r s  
shou ld  be m inim ised to  have a low c o s t s l ig h tw e ig h t engine?
b) The d es ig n  shou ld  be b a lanced  to  ach ieve h igh  engine r e l i a b i 
l i t y  and m a in ta in a b i l i ty , f i e l d  rep lacem en t of, m odules, c l e a r 
ance c o n tro l  du rin g  maneuvers and heavy unbalance s i t u a t i o n s s 
h igh  l i f e  req u irem en t o f b e a r in g s 9 h igh  engine in t e g r i t y  under 
s i t u a t i o n s  due to  lo s s  o f b la d e s 9 e tc?  c) S o to r  c r i t i c á i s  sen
s i t i v e  to  unbalance in  th e  low p re ssu re  o r  h igh  p re ssu re  r o to r s  
should  be o u ts id e  the  s te a d y - s ta te  o p e ra tin g  range w ith  good 
m argin .
2» The Т7СЮ gas g e n e ra to r  has two b e a r in g s  mounted on cages w ith  
squeeze f ilm s  in  p a r a l l e l s  The gas g e n e ra to r  has th re e  c r i t i c á i s  
below the  i d le  o f app rox im ate ly  30®000 rpmo Bio ro to .r  c r i t i c á i s  
e x i s t  in  the o p e ra tin g  ra n g e , which has a  maximum, speed of 
4.4» TOO rpm»
3» S ince the  gas g e n e ra to r  and power s h a f t  o p era te  a t  s u p e rc r i 
t i c a l  sp eed s, they  have e x c e l le n t  to le ra n c e  to  unbalance«, 
4c The T700 engine has e x c e l le n t  dynamic c h a ra c te r is tic s ¡>  i t  
s e rv e s  to  i l l u s t r a t e  the squeeze f i lm s so ft-m o u n tin g  concept o f 
design«, The TTOO i s  a  unique engine whose gas g e n e ra to r  .ro to r 
i s  s o le ly  mounted on two squeeze f i lm  damped bearings«, These 
d es ig n  f e a tu re s  were s e le c te d  a s  a  r e s u l t  o f e x te n s iv e  a n a ly s is  
and r i g  and f u l l - s c a l e  engine test«, The TTOO has e x c e l le n t  v ib 
r a t i o n  c h a r a c t e r i s t i c s  w ith  l e s s  th an  5 g ’s .a c c e le ra t io n  on ca s
in g s  under norm al o p e ra tin g  c o n d i t io n s .

ШПТ 2

i .  Просмотрите оледущ не слове» они помогут вам в работе
Над текстом wJ?ropfan Sow Moving to  P u ll-C c a le  Develop

ment and TestingS’ 

sav ing  -  эконом ия(зд ,) s p ro p fan  -  тяговый вентилятор (двигателя), 
advances  улучшенный» wind tu n n e l -  аэродинамическая труба,

         

 
 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 



f u l l - s c a l e  -  натуральная величина; swept t i p  -  стреловидная 
законцовка(лопасти) ; to  h o ld  prom ise -  одержать обещание; 
l in k  -  соединять; n a c e l le  -  гондола (д в и га тел я ); e v a lu a te  -  

оценивать; schedu le  -  планировать; a f t  -  в хвостовой части; 
in tro d u c e  -  внедрять ( з д . ) . im pact -  влияние*

I I .  Какие слова образуют терминологические словосочетания:

a) fu selage-m oun ted a) sa v in g
b) f u e l b) t e s t in g
c) a c o u s t ic c) tu n n e l
d) wind d) consum ption
e) f u l l - s c a l e e) t i p
f ) f u e l f ) developm ent
g) swept g) speed
h) subson ic h) engine

P re p lan  Now Moving to  P u ll-S c a le
.Development and T es tin g

( D ata p ro v id ed  by L ockheed-G eorgia Company USA)
1. G reat f u e l  sa v in g s  a re  seen, p o s s ib le  in. th e  fu tu re  th rough  
use  o f th e  s o - c a l le d  p ro p fa n , an advanced tu rb o p ro p  designs Ba
sed on th e  su c c e ss  o f  wind tu n n e l t e s t i n g  which had in d ic a te d  
sa v in g s  in  f u e l  consum ption by a s  much a s  3Oper c e n t ,  a  m ajor 
fo llo w -o n  c o n t r a c t  h as  been awarded to  the  f irm  by th e  IJationa.- 
A ero n au tic s  and Space A d m in is tra tio n  to  c a r ry  out f u l l - s c a l e  
developm ent and ground t e s t  o f  th e  p ro p fan  system .
2. P rop fan  system  t e s t s  were a t  speed up to  Mach O.S and up to  
35j.OOO f e e t  (10 ,670  m e tre s)  in  a l t i t u d e .
3» The e ig h t- b la d e  p ro p fan  p r o p e l l e r  h as  t h in - p r o f i l e  b la d e s  
w ith  h ig h ly  swept t i p s  (2 .7 4  m e tres  i n  d ia m e te rs ) .  I t  h o ld s  
th»  prom ise o f  l in k in g  p ro p fa n  f u e l - e f f i c i e n c y  w ith  subson ic  
j e t  sp eed s. The d es ig n  h as e x c e l le n t  a c o u s tic  c h a r a c t e r i s t i c s .  
A new n a c e l le  system  has been d es igned  end f a b r ic a te d  to  house 
th e  A ll is o n  Model 501-M78 g as tu r b in e  eng in  . I t  i s  designed  
so th a t  th e  p ro p fan  p ro p u ls io n  system  can be mounted on th e  
l e f t  w ing.
4. The com plete p ro p fan  system  has f i r s t  been eva lu a te d  in  
ou tdoor s t a t i c  t e s t s .  Then i t  was mounted on one wing o f a
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Gulf s tre a m -11 which, had undergone a c o u s tic  t a s t i n g  in  the
12X24 m etre low speed wind tu n n e l a t  NASA’s lie search  C enter in  
C a l i f o in ia e

5» F or the  f l i g h t - t e s t  phase now schedu led  f o r  m id-1990 f 3 5 the 
p ro p fan  p ro p u ls io n  system  w i l l  be mounted on the  l e f t  wing of 
the G ulfstream -11« I t s  two a f t  fuselage-m ounted  eng ines w il l  
p ro v id e  the main power du rin g  f l i g h t .  -
6« Some aerospace in d u s t ry  a n a ly se s  have shown th a t  up to  227 
b i l l i o n  l i t r e s  of f u e ls  cou ld  be saved  by the  year- 2000 i f  
p rop fan  can be in tro d u c e d . Thus, su c c e s s fu l  p ropfan  development 
w i l l  have a m ajor im pact on the S hort-to-m edium  range aerop lane 
m arke t.

III. Какое слово по значению выпадает из.данной группы слов:
a) advance; b) p ro g re s s ; с) su c ce ss ; d) p r o f i l e .
a ; l in k ;  b) co n n ec t; с) combine; d) c a r ry .
a) a l t i t u d e ;  b )sp eed ; c) r a t e ;  d) v e lo c i ty .
&) p ro p u ls io n ; b) d es ig n ; c) e n g in e ; ' d) power p la n t .
a) examine; b) mount; c) t e s t ;  d) t r y .

iv. Выберите правильный ответ в соответствии с содержанием 
текста:

1) The e ig h t-b la d e  paropfan p r o p e l l e r  has th ic k - p r o f i l e  b la d es  
w ith  -h igh ly  sw ept-back t i p s .
a) I t  i s  r i g h t ;  b) I t  i s  wrong; c) I t  i s  n o t m entioned in  the

te x t .
2) G reat f u e l  sa v in g s a re  seen  p o s s ib le  in  th e  fu tu re  th rough  

use o f the  s o - c a l le d  p ro p fan .
a) I t  i s  r i g h t ;  b ) I t  i s  wrong; c) I t  i s  n o t m entioned in  the 

t e x t .
3) The d es ig n  has e x c e l le n t  com bustion c h a r a c t e r i s t i c s .
a) I t  i s  r i g h t ;  b) I t  i s  wrong; c) I t  i s  n o t m entioned i n  the 

t e x t .
4) I t s  two in-w ing  mounted eng ines w i l l  p rov ide  the  main power

du rin g  f l i g h t .
a) I t  i s  r i g h t ;  b) I t  i s  wrong; c) I t  i s  n o t m entioned in  the 

t e x t .
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5) A ram je t i s  a  v ery  s im p le , l i g h t  w eight engine f o r  su p e rso 
n ic  a e ro p la n e s  ana m is s i le s .  ■
a) i t  i s  r i g h t ;  h ) i t  i s  wrong; c) I t  i s  n o t m entioned xn the 

t e x t .

v. Переведите текст "Ramjet and sc ra m je t"  письменно (в  классе) 
за 25 мин. Смотрите примечания после те к с та .

1 
Ramjet and. S cram jet

(d e sc r ib e d  by e n g in e e r  Alan Bond, in v e n to r  o f th e  r e v o lu t io 
n a ry  H o te l eng ine)

"A ra m je t i s  a very  s im p le , lig h tw e ig h t eng ine f o r  super
so n ic  a e ro p la n e s  and m is s i le s .  I t  c o n s is t s  o f a  s p e c ia l ly  shaped 

2 d u c t ,  which slow s down th e  a i r  which i s  e n te r in g ,  That cau ses  ' 
i t s  energy  to  be tu rn e d  in to  h e a t and h igh  p r e s s u re ,  i i i e l  i s  
b u rn t in  th e  flow ing  a i r  which i s  th en  r e a c c e le ra te d  by t h e . 
shape o f  th e  r e a r  o f th e  d u c t. T his h o t a i r ,  having h ig h e r  en e r
gy th a n  the  i n l e t  a i r ,  t r a v e l s  much f a s t e r  so i t  cau ses  the 
th r u s t  from, the  esc ap ing ''1 j e t  to  be h ig h e r  th an  th e  d rag  caused  
by slow ing down the  a i r .

When th e  ae ro p lan e  o r  m is s i le  i s  t r a v e l l i n g  above Mach b , 
the  f u e l  i s  b u rn t a t  su p e rso n ic  sp eed s. Hencea S u p erso n ic  Com
b u s tio n  R am jet, o r  S c ram je t. Both Ramjet and S cram jet w i l l  ope
r a te  only  a t  h ig h  speed and need to  be a c c e le ra te d  by some o the r 
type o f e n g in e . They may le a d  to  a e ro p la n e s  th a t  can f l y  s t r a i g h t  
in to  space o r  h a l f  way around th e  w orld  in  about one h o u r .51

N otes:
1) sc ra m je t -  воздушно-реактивный двигатель co сверхзвуковым сго~
2) cause -  служить причиной ч . - л .  раннем топлива;
3) escape -п о к и д а т ь , выходить и з . . .

ШПТ 3

I .  Просмотрите следующие слова, они помогут вам в работе над 
текстом * G enera l E l e c t r i c ’ s E ng ines” :

s a ie ( s )  -  продажа; s e l l ( s o ld )  -  п родавзть(торговать  ч е м -л .) ;  
custom er -покупатель; fac e  co m p e titio n  -  сталкиваться с кон
куренцией; run  -  работать (о  H B nraTj^sst r u l e s  -  устанавливать,

8

 

 

 
 

 
 

 
 

 

 
 

 

 



(определять) правила ; f ix e d - p i tc h  -  неизменяемый
s a r ;  em ission  -  эмиссия (выброс газов) от двигателей;

c o u n te r - r o f a t in g  -  обратного вращения; hoi© -  окно (в  облач
н о сти ), воздушная ям а, отверстие.

lx .  Отметьте, какие парь образуют синонимы:

a) o p e ra te a) rev o lv e
b) p r o je c t b) show
c) dem onstra te c) b u rn er
d) com bustor d) decrease
e) reduce e) run.
f) r o ta t e f ) d es ig n

T e x t

G eneral E l e c t r i c ’ s E ngines
1. In  c i v i l  as in  m i l i t a r y  e n g in e s , G eneral E le c t r i c  has grown 
g r e a t ly  over th e  p a s t  two decades. The GE CP 6-800 i s  s t i l l ,  the  
s a le s  le a d e r  among engines- f o r  widebody a i r c r a f t . 15 GE cou ld  s e l l  
200 b ig  eng ines a y e a r  th rough  1994 w ith o u t a  s in g le  new cus
tom er “ , says B rian  Howe, s e n io r  v ic e - p r e s id e n t •o f General., E lec
t r i c  A i r c r a f t  E ng ines, GE has alw ays fac ed  co m p etitio n  in  n e a r 
ly  a l l  i t s  m arke ts and has u s u a lly  sold, to  custom ers who ope
r a t e  o th e r  en g in es a s  a i r l i n e s  have alw ays mixed en g in es ;in . 
t h e i r  f l e e t s ,  GE engine r e l i a b i l i t y  i s  e s s e n tia l ,  and i s  being

ach ieved . The f i r s t  CT-6-80G has p assed  fo u r  y e a rs  and 15,0Q0.hr 
in  se v ica  and has n ev e r been .removed from th e  a i r c r a f t .  Of th e  
23 eng ines th a t  a re  above 8 ,0 0 0 h r s 21 have nev e r been removed.
2. GE’ s l a s t  p lanned  new engine was the  GE36 Unducted Ean(UDE). 
The d e c is io n  t h a t  fa c e s  GE now i s  w hether to  launch  th e  b ig g e s t 
new com m ercial engine program e v e r , the GE90, The e x i s t in g  
CE6-80C/E fam ily  can ru n  to  75 ,000 lb .  '’Above 75 .0001b ," says 
Rowe,“we need er. engine a t  l e a s t  10% b e t t e r  in  s p e c i f ic  f u e l  
consum ption ." But GE h as s e t  some r u le s  fo r  the  p r o j e c , .  The 
Company -doesn’t w an t-to  push  component e f f ic i e n c y ,  but to  p u t
in  as  muon from th e  GE6-80C as  p o s s ib le  t h a t  works v e i l .
3. W ithout pushing component te ch n o lo g y , ;he way to  .improved
e f f ic ie n c y  l i e s  th rough  cy c le  changes. Th*- fa n , . . .
g i c a l l y  be much b ig g e r  th an  th a t  o f any c u r re n t  e n g in e , w i l l  be
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f ix e d - p i tc h  ana. d i r e c t l y  driven*  The com pressor w i l l  be based 
on techno logy  dem onstra ted  un d er th e  NASA -  sponsored  Energy 
E f f i c i e n t  Engine (E3) program , and tu rb in e  te m p e ra tu re s  w i l l  be 
11O-165K below l e v e l s  th a t  have been dem onstra ted  on.GE’s m i l i 
ta ry  engines*
4. The GE9O w i l l  a ls o  have a new com bustor d e s ig n , a n o th e r  r e 
s u l t  o f E3 w ork, which w i l l  reduce n itro g e n -o x id e  em iss io n s* 
The b a s ic  GE9O w i l l  have th r u s t  p o te n t i a l  to  90,000 - " 9 2 ,0001b. 
"Beyond th e  year- 2000, "Rowe sa y s ,"y o u  cou ld  use a  c o u n te r - ro 
t a t i n g  fan  and g e t 100,0001b in  th e  suae h o le “ * The engine w i l l  
c o s t §1 ,5  - 2  b i l l i o n  to  develop* The manacement a t  GE A ir c r a f t  
en g in es  i s  i n  th e  happy p o s i t io n  and has enough money to  do t h i s .

I I I . Укажите,какое из высказываний даёт  правильный ответ на
вопрос: ■

Why w i l l  G enera l E l e c t r i c  be ab le  to  g e t 100,0001b o f i t s  en
g in e s  beyond th e  y e a r  2000?
-  because G.E. has alw ays fac ed  co m p e titio n  in  n e a r ly  a l l  i t s  

m ark e ts .
-  because the f a n ,  which m ust l o g i c a l l y  be much b ig g e r  th a n  

th a t  o f any c u r re n t  en g in e , w i l l  be f ix e d - p i tc h .
-  because G.E. w i l l  use a  c o u n te r - r o ta t in g  fa n .
-  because th e  management a t  GE A ir c r a f t  e n g in e s i s  in  th e  happy

p o s i t io n .

iv * Поставьте вопиосы в правилнной последовательности, соответству - 
„  . ‘ ЛГ.ПА 4.0 Щей содержанию тек ста :-  How much w i l l  tn e  GE90 c o s t?
G eneral E l e c t r i c  has grown g r e a t ly  o v e r  th e  p a s t  two d ecad es, 
h a s n ' t i t ?

-  What d e c is io n  does G.E. fac e  now?
-  G.E. engine r e l i a b i l i t y  i s  e s s e n t i a l  and i s  b e in g  a c h ie v ed ,

i s n ' t  i t ?
-  Where does th e  way to  im proved e f f ic i e n c y  l i e ?
-  What ty p e  o f  e n g in es  i s  s t i l l  th e  s a le s  le a d e r  among en g in es 

f o r  widebody a i r c r a f t ?

V. Переведите текст "Zoche D ie s e l Engine Advances" устно (в  
к л а с с е ) . Смотрите примечания после те к с та .
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Zoche D ie se l Rngine Advances !

• Munich-based. Zoche’s l i g h t  a i r c r a f t  d ie s e l  en g in es  should
2a v a i la b le  f o r  f l i g h t  t e s t i n g  in  two y e a rs  tim e , acco rd ing  

to  th e  company’ s fo under M ichael Zoche. The Zoche e n g in e s , 
which in c lu d e  the  fo u r - c y l in d e r  Zo O1A and the  e ig h t - c y l in d e r  
ZO 02A, r e p re s e n t  one o f the  most r e c e n t  a tte m p ts  to  develop a 
new pow erp lan t fam ily  f o r  l i g h t  fix ed -w in g  .a i r c r a f t«  I n t e r e s t  
has been ex p re ssed  by many m a n u fa c tu re rs , e s p e c ia l ly  those  o f 
unmanned a i r  v eh ic le s«

The 220 kw Zoche engine w i l l  weign l e s s  -shan e q u iv a le n t 
tu rbop rop  en g in es w hile u sin g  l e s s  fuel»

C urren t r e c ip ro c a t in g  en g in es m ostly  o f f e r  modest power/ 
w eight r a t i o s , a re  more complex to  h an d le '̂  than, tu r b in e s ,  and.

i  
use a v ia t io n  g a s o lin e  f u e l  which i s  g e n e ra lly  expensive , and 
in  some a r e a s ,  d i f f i c u l t  to  o b ta in .  Sm all tu rb in e s  a re  expensive^ 
f u e l - t h i r s t y  ̂ a t  id l e  s e t t i n g s ” ,- and weighed down by th e  g e a r
boxes^ re q u ir e d  to  rediice t h e i r  h ig h  s h a f t  speeds to  p r o p e l le r  
speeds»

The Zoche en g in es in c o rp o ra te  th e  l a t e s t  c y l in d e r  te c h 
S 9nology as v /e ll as such re f in e m e n ts  a s  tu n g s ten ?  co u n terw eig h ts  

and f u l l  a e ro b a t ic  p re s su re  l u b r i c a t io n » Recent improvements
in c lu d e  a  p a te n te d  a i r  s t a r t i n g  system , u s in g  th e  r o to r  o f the
m echanical a i r  a t  30 b a r  to  b r in g  th e  engine to  f u l l  speed in  
0 ,6  seconds.

The r e s e r v o i r  can be r e f i l l e d  in  f l i g h t  from a  p is to n  pump 
d r iv e n  by m an ifo ld  a ir»  L ow -pressure m echanical and h ig h -p r£ -  
ssu re  tu rb o  charge r te 1 ̂ o rk  in  tandem , and the  engine i s  
f l a t - r a t e d  to  2 ,750 m e tres .

Motes:
1. advance -  прогресс, успех
2» a v a ila b le  -  имеющийся в распоряжении, доступный
3. handle -  обращаться, управлять
4-« expensive -  дорогостоящий
5 . to  be f u e l - t h i r s t y  -бы ть неэкономичным(двиг.)по расходу топ
' . -Л-ГИ-« Я ЛИВЭ (зд6. id le  s e t t in g  -положение Г О ималнй г а з ”
7. gearbox -  редуктор, коробка передач
a .  re fin em en t -  улучшение,доводка, усовершенствование
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9» «ungstexi -  вольфрам
ю« iu.br з. ca t xon — смазка
п . manifold -  система трубопроводов
12»Turbocharger -  турбозарндный агрегат(устройство) .

O I T  4

I .  Просмотрите следующие слова, они помогут вам в работе над 
текстом ’’Rolls-Royce Company” :

airframe -  корпус(каркас); option -  выбор; exercise -
осуществлять(применять), проявлять; t r ip le  -  утраивать(ся); 
r e t i r e  -снимать с обслуживания (а д .) ; twin — двухтлоторны;? 

самолёт; count -  тлеть значение; core -  ядро(теченпя)зд.;
eventually  -  в итоге; соу -  недоступный ; recession  - спад;
КК -  узел,(мера скорости), (knot).

ü »  Подберите определения к оушвствитегьтоу ;
a) ra tio a) strong
b) emphasis b) re a l
c) th ru st C) bypass
d) engine d) spec ia l
e) recession e) s ta t ic
f) position f) th ree -sh a ft

i l l .  Замените подчёркнутые слова противополоянньш по значению:

1. Pirm orders are so lid  in  the short- term and w ill  continue 
to  be very strong fo r 2 to 3 years.

2. The big th re e -sh a ft engine w il l  always be b e t te r  than the
tw o-shaft.

3« 400-450 sea t twins a t the top of the climb could w ell need 
the equivalent of 355 О  s t a t i c .

descend, worse, weak, stop, long, liq u id .

Rolls-Royce Company
1. Rolls-Royce gives spec ia l emphasis to 1989’s double achieve
ment of g e ttin g  a Rolla-Royce j e t ,  the new Trent, launched on
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both McDonnell Douglas and Airbus Industrie airframes for Cue 
first time.
2« Rolls-Royce has come a long hard way in 10 years or so, from 
offering engines covering' only 20 % of the airframes available 
a decade ago to 70% today. Rirm orders are solid in the short 
term and will not be a surprise if some options are not exer
cised after 1992-93
3. The airlines -are expected to get nearly 8,400 new aircraft 
in the period up to 2003» although nearly a sixth of these are 
150-seaters to be delivered before 1994» the large majority of 
which have already been ordered.
4. The replacement market, rather than that for expanded fleets, 
is expected to triple, compared with the past 15 years 2,500 
aircraft are to be retired or re-engined. Total requirements up 
to 2003 are more likely to be in. the region of 3,800 aircraft 
"It is the big twins that are driving the thrust requirements” , 
says Robins, Deputy Chairman of Rolls-Royce. What counts these 
days is not static thrust but thrust ar> the top of the climb. 
400-450-seat twins at the top -of the climb could well need the 
equivalent of 355kN static, but we are still talking of bypass 
ratios of five or six to one”, he says.
5. The Trent has already been sold on the A 330 at a thrust of 
320kli and (with an increased-flow core and the fan. diameter in
creased from some 246 cm to 254 cm) is being offered at 338 kJJ 
for the 767Х» Rolls-Royce says the engine is capable.of more 
then 355 Of eventually, even if it is staying coy about core 
modifications and fan diameters at this points
ó. What about thrusts beyond?”What for?” asks Robins. ”1 can’t 
see what need arises. I can see nothing in. the next decade 
that will require a start-again engine. The big three-shaft en
gine will always be better than the two~shaft0 And the higher 
the thrust and pressure ratio go, the better the three shafts 

look.This is a very strong technical position.Iiobody sees a real 
recession in. the industry over the next 15 years".

iv. Прочтите текст, укажите номера абзацев, к которым данные 
предложения могут служить заголовками:

- A three-shaft engine is a strong technical position.
- Rolls-Royce orders continue to be strong.

 

 
 

 

 
 
 

 
 

 
 

 
 

 
 
 

 

 
 
 

 
 

 

 

 



-  The rep lacem en t ¡латке t  tendency  i s  to  t r i p l e  up to  2003»

v . Укажите вопрос, на который нельзя найти ответ в содержании 
текста :

1. Who se e s  a r e a l  r e c e s s io n  in  th e  in d u s t ry  over th e  n ex t
15 y e a r s ?

2. Where was the  new T ren t launched  on f o r  th e  f i r s t  t in e ?
3. Poes H o lls-h o y ce  re g a rd  th e  T ren t as an e v o lu tio n a ry , h y b rid  

eng ine?
4« In  what r e g io n  a re  to ta l,  req u irem en ts  more l ik e ly  to  be up 

to  2003?
5. 'What bypass r a t i o s  does th e  f irm  expec t to  g e t?

v i. Сделайте -трамлатнческий анализ предложения 3 абзаца (инфинитив, 
инф. конструкция). Предложение переведите,

V II. Переведите письменно текст "R-R Plana Hybrid Engine '• 
с помощью словаря.

R -  В. P lans  H ybrid  Engine
Rools-Royce i s  p ro p o sin g  a  new v e c to r e d - th r u s t  engine to  power 
advanced STOVL a i r c a r f t .

The company p la n s  to  combine th s  th r u s t - v e c to r in g  q u a l i 
t i e s  o f the  P egasus w ith  th e  h ig h  s p e c i f i c  t h r u s t  o f  an eng ine 
un d er developm ent f o r  the  E uropean l i g h t e r  A i r c r a f t .  The aim i s  
to  produce a  su p e rso n ic  a i r c a r f t  cap ab le  o f v e r t i c a l  la n d in g , 
r a th e r  than  a  STOVL a i r c r a f t  w ith  Mach 1 c a p a b i l i ty ,

Rools-Royce r e g a rd s  th e  new eng ine  a s  an e v o lu tio n a ry  
h y b r id , com bining th e  fundam ental e lem en ts  o f th e  Pegasus w ith  
th e  ad v an tag es o f a  modern c o n v e n tio n a l f i g h t e r  e n g in e .

I f  th e  eng ine e x i t  s tream s a re  mixed f o r  STOVL o p e r a t io n s ,  
th e  r e s u l t a n t  flow  can be d iv id e d  i n  any  px’o p o r t io n  to  ach iev e  
a i r c r a f t  b a la n c e . The cho ice  o f engine bypass r a t i o  i s  th e re fo r e  
n o t c r i t i c a l  to  b a la n c e , a s  i t  i s  w ith  P eg asu s , a lth o u g h  mixed 
exhaust te m p era tu re  in c re a s e s  a s  bypass r a t i o  i s  red u ced . The 
company b e l ie v e s  t h a t  m ixed flow  sh o u ld  be avo ided  in  th e  f r o n t  
l i f t  system  i f  p o s s ib le ,  and d efen d s th e  use o f low -tem peratuxe 
flow . An e j e c to r  cou ld  overcome t h i s  o b je c t io n  to  mixed flow , 
b u t a t  th e  .expense o f  in c re a s e d  volum e, p o s s ib le  t r a n s i t i o n .
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d if f ic u l t ie s ,  and. reduced f le x ib i l i ty .
The phylosophy of "cold” front nozzles means th a t the en

gine i s  designed to be unmixed in  the l i f t  mode. Although th rust
generated by the bypass flow of a mixed engine i s  low fo r s a t is 
factory  a i r c ra f t  balance, an unmixed engine provides the f le x i
b i l i ty  to resolve th is  d if f ic u lty .

U N I T  5

i .  Просмотрите следующие слова, они помогут вам в работе над 
текстом "P ra tt and Whitney’s Engine Family";

rid e  -  участвовать в ч.-либо(зд) jabrupt -  резкий,внезапный; 
foreseeable -  предстоящий; take for granted -  принимать как 
должное ( само собой разумекяцееся); en te rta in  -  поддерживать 
(предложения) зд .;  doubt -  сомнение(ться); shroudless -  
без бандажного обода (о воздушном винте) зд .;  r iv a l  -  сопер
нике конкурент) ; p red ic tion  -  предсказание (утверждение;
emerge -  появляться,возникать (неожиданно); gear(ed) -  
двигатель с редуктором; variab le -  p itch  -  изменяемей шаг; 
hollow -  полый (пустотелый),

II.Прочтите текст, найдите и переведите предложение со следую
щими словосочетаниями;

a) to concentrate on fue l bum
b) to ride  the boom in  sa les
c) hollow-bladed shroudlessfan
d) to be forced in to  new modified engines
e) a geared, v a ria b le -p itch  engine
f) to put an abrupt end to  the s itu a tio n

P ra tt and Whitney’s Engine Family
1. Like other companiesG P&W has been rid in g  the boom in  sales 
of commercial a i r c ra f t .  P eter Chapmen, executive v ice-president 
of P&W’b commercial engine business, doesn’t  see anything that 
w ill put an abrup t.end to th is  s itu a tio n  in  the foreseeable fu
tu re . An example th a t Chapman says is  Northwest’s recent order
fo r 4-0 firm 757s and 40 options. Once, such an order would have 
been taken fo r ..уanted by P&W because Northwest already has
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33 757s with. P&w e n g in e s , b u t N orthw est s e r io u s ly  e n te r ta in e d  
p ro p o sa ls  fro». A irbus for. A321s and from  R olls-R oyce fo r  
?B21i-53534s,
2. O ther a re a s  o '. . г b u s in e s s  a re  changing."W e usee to  concen
t r a t e  on f u e l  b u m  but now r e l i a b i l i t y  i s  much more im p o rtan t,, 
says Chapman.
3. The 767X, now v i r t u a l l y  an a ll-n e w  a i r c r a f t ,  becomes r e a l i t y .  
P&W b e l ie v e s  t h a t  th e  e x i s t in g  PW’4000 fam ily  w i l l  produce enough 
power fo r  th e  new tu r n .  " I  have no doubt th a t  R o lls-R o y ce , G eneral 
E l e c t r i c  and P r a t t  & Whitney can b u i ld  an 85,0001b e n g in e ,but
we don’ t  see a req u irem en t f o r  o n e ," s a y s  Chapman.
4. So, the  th eo ry  g o es , a 7 5 .0 0 0 1 b -th ru  s t  P./4000 fam ily  member, 
w ith  a  new 264cnj sh ro u d le s s  fan  b u t no fundam ental changes to  
the  c o re , can handle the  new B oeing, bu t the  sm a lle r-c o re d  T ren t 
and СРб-80 ca n n o t, The r i v a l s  a re  fo rc ed  in to  new or r a d ic a l l y  
m o d ified  en g in e s .
5. s p r e d i c t ...or i s  th a t  i f  much more th a n  75,0001b i s  r e q u i
red.. the  need  w i l l  >oaie l a t e r  in  the  decade, .¿merging a s  the 
company’ s answ er i s  th e  Advanced D ucted P r o p e l l e r (AD?), a gea red  
v a r i a b le - p i t c h  eng ine  w ith  a BPR o f more th a n  1 0 :1 , cap ab le  o f
d e l iv e r in g  GS90 th r u s t  from а PW 4000 hot s e c t io n .
b. P h y s ic a l ly  i d e n t i c a l  PW4000 e n g in es  can d e l iv e r  from 222kli 
to  289kN. The S tep  2 grow th v e r s io n ,  in te n d e d  f o r  th e  A33O, 
i s  des igned  to  d e l iv e r  302kKT

o The S tep3  PW4000 .in c o rp o ra te s  
P r a t t  & W hitney’ s f i r s t  ho llow -b la d e d  sh ro u d le s s  fa n .

I I I .  Определите, соответствует ли следующее предложение содержа
нию текста:

P r a t t  and Whitney e x p e c ts  to  d e l iv e r  an a u x i l i a r y  power unit(A PU ) 
to  Boeing in  1990’ s .

iv . Выберите наиболее подходящий заголовок к абзацу I :
a) The b u s in e s s  a re a s  a re  changing .
b) P r a t t  and Whitney and th e  r i v a l s .
c) ADP i s  a  g e a re d , v a r i a b le - p i t c h  en g in e .
d) P&W’ s fam ily  members.

У. Переведите текст " A u x il ia ry  Power U n it Choice Widens Again" 
устно (на заняяии)за 20-25 мин.Смотрите примечания после тёкста.
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A u x ilia ry  Power U nit Choice 1 Widens Again

1« P r a t t  & Whitney has a lre a d y  opened th e  f i r s t  f r o n t  by i n t r o 
ducing a  c o m p e ti t iv e " a u x i l ia r y  power u n i t  (APU) f o r  the  Boeing 
in  199O 's and see the  f i r s t  d e l iv e ry  o f a new APS 2000-equ ip - 
ped 737 the fo llo w in g  O ctober, 1990«,

3
2« The APS 2000 xs an e n t i r e l y  d i f f e r e n t  approach from th a t

4
o f fe re d  by G a r r e t t ,  p la c in g  an in t e g r a l  b le ed  system  up a g a in s t  
the  G a r re t t  lo ad  com pressor th a t  has been f ly in g  on. the  737 and 
110-80. The firm  dec ided  to  make th e  APS 2000 an. in t e g r a l  sy s
tem a f t e r  su rv ey in g 3  the  a i r l i n e s  and a i r c r a f t  m a n u fa c tu re rs , 
who s a id  th a t  was what they  needed.
3» A b le e d - in  system  o f f e r s  low er w eight and g r e a te r  e f f i c i e n 
cy w ith  only h a l f  the  number o f p a r t s ,  11 so i t  has few er th in g s  
to  go wrong", A load  com pressor i s  s l i g h t l y  more e f f i c i e n t  a t  
h ig h e r  lo a d s , b u t a t  low lo a d s  the l e s s  expensive and more r e 
l i a b l e  in te g r a l 's y s te m  has the  e f f ic ie n c y  edge » The s in g le 
- r o t o r  engine has a  com pression r a t i o  of 4 : 1»

4» The APS 2000 a ls o  has a  d i f f e r e n t  s t r u c tu r e  to  reduce m ain te
nance problem s. Both b e a r in g s  are  lo c a te d  in  f ro n t  o f th e  com
p r e s s o r ,  a t  the  co ld  end, ru nn ing  a t  c o o le r  te m p era tu re s  w ith  
l e s s  o i l  b reak  down and lo n g e r  b e a r in g  l i f e  th an  APUs w ith  one 
b e a r in g  in  f r o n t  and one in  the m idd le , n ex t to  the tu rb in e .
rotor®

о
5» There i s  no need i n  a  d e - o i l in g  system  on the  APS 2000® Lock
need la b o ra to ry  began t e s t s  in  June 1990» These t e s t s  in d ic a te d  
no d e - o i l in g  reouirem ent»

9 106= The APS 200Dalso o f f e r s  in -p lace  b o resco p e -̂ in s p e c t io n s ,  f a u l t  
i s o l a t i o n  and d is p la y ,  in -p la c e  ac ce ss  to  l in e - r e p la c e a b le«. X........ -
u n i t s ,  a  tw o -s tag e  f u e l  pump and f u l l - a u th o r i ty  d i g i t a l  e le c 
t r o n ic  co n tro l»

N otes:

1» cho ice  -  выбор
2» co m p e titiv e  -  соперничающий, конкурирующий
3» e n t i r e ly  -  совершенно, вполне, целиком
4. b le e d  system  -  система отбора воздуха (от двигателя)
5. su rvey  -  наблюдение, обзор, контроль
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6. edge -  граница,край,конец
7« bearing  -  подшипник
8. d e -o il in g  system -  система обезмасливания(обезжиривания)
9. borescope -  бороскоп
Ю .f a u l t  -  ошибка, повреждение, отказ
1 J.access  -  ДОСТУП, ПОДХОД
1 2 .fu l l - a u th o r i ty  -  эффективный, максимальный

U N I T  6

I .  Просмотрите следующие слова, они помогут вам в работе над 
текстом ”Р & W Plans fo r  the  1990's" (P a rt I ) :

D eriva tive  -  модификация (вариант); re fa n  -  ревентиляторный 
(ДВИГ.)¿uprated -  с повышенной тягой (мощностью); c e r t i f i c a te  -  
удостоверять (свидетельствоват!ЙодтвервдатьсотпиЛте^ -  обяза- 
тельство(подцержка); th read  -  нить (связующая линия); 
re te n tio n  -  сохранение; d u ra b i l i ty  -  продолжительность работы 
(длительность^oremounted -  расположенный на основном контуре(двиг) 
account fo r  -  объяснять (я .-л и б о ); shut-down -  выключение, от
сечка (д в и г .) ;  f a i r l y  -  довольно; measure ■» измерять; r e ta in -  
сохранять(удерживать); avoid -  избегать; t ip  speed -  окруж
ная скорость; torque -  крутящий момент; capac ity  -  рабочий 
объём; cowling -  капот; m ism atch.- рассогласование(несовпадение)
e lim ina te  -  уничтожать; a d ju s tab le  -  регулируемый; ADP -  усо
вершенствованный двигатель с винтом в кольцевом канале.

I I .  Отметьте, какие пары образуют антонимы:
а) cooling a) out side
Ъ) decrease b) long '
с) low c) warming
d) th ick d) increase

е) sho rt e) thin.
f ) in s id e f) high

18

 

 
 

 
 

 
 

 

 
 



P & W P lan s f o r  th e  1990s
P a r t  I )

1. In  th e  1980S, P r a t t  & Whitney launched  tw o -a n d -o n e - th ird  new 
la rg e  com mercial en g in es -  th e  PW2000, PW4000 and V25OO -  the 
only  a ll-n e w  program s in  t h e i r  c l a s s .  Now, d e r iv a t iv e s  and 
re fa n s  shou ld  c a r ry  th e  company beyond th e  y e a r  2000. U prated  
v e r s io n s  a re  a v a i la b le .  The PW2041, r a te d  a t  194,5 kN, was o f
f e re d  to  America and i s  being  c e r t i f i c a t e d .  The company has 
made an i n t e r n a l  commitment to  the P.,2043, a 196,5 kN engine 
w ith  a new fa n , 4,2cm la r g e r  in  d ia m e te r , w h ich ’w i l l  be a v a i l 
ab le  in  1992. I t  w i l l  o f f e r  more th r u s t  and open th e  way to  a 
more pow erfu l engine^Phe la r g e r  fa n  w i l l  f i t  in s id e  th e  c o n to u rs  of 
the  e x is t in g  n a c e l le .
2 . The co n n ectin g  th re a d  in  PW2000 developm ents i s  th a t  two 
p a r t s  o f th e  engine do n o t change; th e  h ig h -p re ssu re  sp o o l, 
which i s  the  most expensive p a r t  o f th e  engine and d r iv e s  p e r 
formance r e te n t io n  and d u r a b i l i ty  , and the  corem ounted a c ce s
s o r ie s ,  which account f o r  most i n f l i g h t  shut-dow ns. R e l i a b i l i t y  
and d u r a b i l i t y  ought to  rem ain  f a i r l y  s t a b le .
3. The S tep  1 engine i s  a h ig h e r- te m p e ra tu re  v e r s io n  o f th e  en
g ine  w ith  im proved m a te r ia ls  and more c o o lin g  in  th e  h igh -tem 
p e ra tu re  tu r b in e .  I t  i s  m ainly in te n d e d  to  p rov ide  more power 
f o r  laD-11 grow th v e r s io n s  w ith o u t r e q u ir in g  p h y s ic a l  changes to  
th e  i n l e t  d u c t . T h ru s t cou ld  re a c h  2&9 kN»
4» The S tep  2 engine i s  designed  f o r  th e  A33O and i t  i s  in  the  
3 0 2 0  c la s s  and w i l l  be c e r t i f i c a t e d  by June 1992. The prim ary  
d if fe r e n c e  i s  a  new 254 cm fa n  ( th e  c u r re n t  fan  m easures 23Scm). 
The fan  p re s su re  r a t i o  i s  a ls o  in c re a s e d ,  from 1.6-j 1 to  1 ,7 5 :1 , 
com posite f a n - e x i t  gu ide vanes save weight.
5 . To r e t a i n  e f f ic i e n c y  end to  av o id  a n o ise  in c re a s e  th e  fan  
t i p  speed i s  k ep t th e  same a s  in  th e  o th e r  Ptf4000s, and t h i s  
means th a t  th e  r o ta t io n a l . s p e e d  i s  red u ced . One s ta g e  i s  added 
to  each end o f th e  low p re s s u re  sp o o l to  m a in ta in  i t s  p e r f o r 
mance a t  th e  reduced  speed . Because th e  speed i s  low er b u t the  
power i s  g r e a te r  th e  to rq u e  re q u ir e d  to  d r iv e  th e  fa n  i s  sub
s t a n t i a l l y  in c re a s e d ;  th e  s h a f t  w a ll  i s  made th ic k e r  and , f o r  
th e  f i r s t  tim e , c n n ii ng  a i r  i s  in tro d u c e d  in to  th e  h o t t e s t  p a r t
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o f the  s h a f t ,  in c re a s in g  i t s  to rq u e  c a p a c ity  by 35%.
6. The S tep  3 engine 'has th e  same lo w -p re s s u re . system  and core 
as th e  PW 4168, ru nn ing  a t  th e  same core te m p e ra tu re s , bu t has 
a' sh ro u d le s s  hollow  ti ta n iu m  fan» Because o f the  rem oval of the  
shroud i t  has a h ig h e r  a ir f lo w  and P&W has now r a i s e d  the d i 
am eter to  264cm, The f i r s t  engine cou ld  be te s t e d  in  th e  se 
cond q u a r te r  o f 1991.
7. A ll th e  P&W e n g in es  have s h o r t  s e p a ra te  -  flow  cow lings. I f  
more power i s  r e q u ir e d ,  P&W b e l ie v e s ,  the b e s t  s o lu t io n  i s  the 
Advanced Ducted P ro p e l le r  (ADP). The ADP has a bypass r a t i o  
h ig h e r  th a n  1 1 :1 , roughly, tw ice as  h igh  as to d a y 's  e n g in e s ,I t s  
low fan  p re s su re  r a t i o  le a d s  to  n o zz le  a re a  m ism atches a t  d i f 
f e r e n t  sp e ed s , so the  fan  p i tc h  (and hence a ir f lo w )  must be ad
j u s t a b l e . P ro v id in g  the fan  w ith  a re v e rse  p o s i t io n  e l im in a te s  
th e  th r u s t  r e v e r s e r  and red u ces th e  o v e r a l l  d iam ete r and w eight 
o f th e  en g in e .

ill.Закончите данные предложения, выбрав фразу, отображающую 
одну из мыслей текста.

I f  the  fan. were p ro v id ed  w ith  a  re v e rs e  p o s i t i o n . . .
1. . .о  i t  would change the je t f lo w  w ith  the  a x i a l  c e n t r e l in e  of 

the engine«
2 O . .о  th e  gearbox  cou ld  be much sm a lle r  th a n  one m ight e x p e c t.
3. о.« i t  would reduce the  o v e r a l l  d ia m ete r and w eigh t o f the  

en g in e .

iv. Выберите правильный ответ на следующие вопросы, ответ пере
ведите на русский язык:

a) What p a ra m e te rs  o f PW 2000 ought to  rem ain f a i r l y  s ta b le ?
b) What cow lings have a l l  the  P&W en g in es?
c) How i s  the  engine to rque c a p a c ity  in c re a se d ?
d) When cou ld  th e  f i r s t  engine w ith  264cm d ia m ete r be te s te d ?
e) Why i s  one s ta g e  added to  each end of the  low p re s su re  spoo l 

o f PW 4000?
a) The fan  p re ssu re  r a t i o  and d iam ete r ought to  rem ain f a i r l y  

s t a b le .
R e l i a b i l i t y  and. d u r a b i l i ty  ought to  rem ain f a i r l y  s ta b le .
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The fa n  p i:,oh  and the  w eight o f PW 2000 ought to  rem ain 
f a i r l y  s ta t  l e .

b) A ll th e  P&V en g in es  have the same cow lings.
A ll the  P&W en g in es have u p ra te d  cow lings.
A ll th e  P&W en g in es have sh o r t s e p a ra te -f lo w  cow lings.

c) I t  i s  in c re a se d  by c o o lin g  a i r  in tr o d u c t io n  in to  th e  h o t
t e s t  p a r t  of the  s h a f t .

I t  i s  in c re a se d  oy the r a is e d  d ia m ete r of the  eng ine .
I t  i s  in c re a se d  by p h y s ic a l changes in  the i n l e t  d u c t.

d) Such engine cou ld  be te s te d  in  the 1990s.
Such engine could  he te s te d  in  th e  second q u a r te r  in  1991.
The f i r s t  eng ine w ith  264 cm d ia m ete r could  be te s t e d  i n  
June 1992.

e) One s ta g e  i s  added to  PW 4000 each end of th e  low p re ssu re  
spoo l to  have a bypass r a t i o  h ig h e r  th an  11:1.
. . .  to  open th e  way to  a more pow erfu l en g in e .
. . .  to  m a in ta in  i t s  perform ance a t  th e  reduced  speed.

V. Переведите текст "Boeing T e s ts  Improved RB.211’’ письменно co 
словарём.

Boeing T es ts  Improved RB,211
Boeing beg ins perform ance t e s t s  o f an .improved v e rs io n  of 

th e  RB.211-524 G. The engine has s e v e ra l  improvements aimed a t  
p roducing  a  b e t t e r  s p e c i f ic  f u e l  consum ption snd consequen t pay
lo a d /ra n g e  b e n e f i t s .

R evised  n a c e l le  aerodynam ics., reduced  b la d e - t ip  c le a ra n c e s ,  
and improved ann u lu s and h ig h -p re s su re  (HP) tu rb in e  s e a l in g  
have been ach ieved  in  "Package 0ne"(P1) im provem ents aimed a t  
red u c in g  s . f . c .  by 1 to  j . 6  p e r  c e n t .  A f u r th e r  improvement 
aimed a t  a f u r th e r  2 p e r  c e n t sa v in g , i s  embodied in  "Package 
Two*'(P2) w hich in c lu d e s  an im proved e f f ic ie n c y  fa n  and in te rm e
d ia te - p r e s s u r e  com pressor, coupled  w ith  a  h ig h - e f f ic ie n c y  HP 
com pressor and f u l l  e l e c t r o n ic  c o n t ro l  o f b le ed  v a lv e s  and va
r ia b le -g e o m e try  gu ide v an es.

The m ajor elem ent o f the  Package Two im provem ents i s  a  r e 
p r o f i l e d  s p in n e r ,  which o f f e r s " s u b s ta n t i a l  r e d u c tio n s  in  tu rb in e  
gas tem peratu re"(T G T ). The s p in n e r ,  w hich i s  su p p o rted  by a new
ly  designed  make-up p ie c e ,  changes the  p r o f i l e  in to  the  fa n ,
g iv in g  e x t r a  e f f i c i e n c y .
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The company has a ls o  changed th e  f i n a l  e x i t  ang le  of the 
n o z z le ,  to  r e - a l i g n  th e  je t f lo w  w ith  th e  a x i a l  c e n t r e l in e  of 
th e  engine R-R e x p e c ts  RB -  5240 f l i g h t  tim e to  top  0 ,5  m il l io n  
h o u rs . F l i g h t - t e s t i n g  o f th e  engine has been com pleted a f t e r  
166 f l i g h t s .

U N I T  7

I .  Просмотрите следующие слова, они помогут вам в работе над
текстом "P&W P lan s  f o r  the  1990s" (P a r t  I I ) :

r e v /m in (re v o lu tio n s  p e r  m inute) -  оборотов В МИН.; v e rs u s -  
против(относительно) ;  gearbox  -  редуктор (коробка передач); ' 
in v e n tio n  -  изобретение; modest -  умеренный; p la n e ta ry  -  
планетарный; im pact -  удар (столкновение); c o s t -  стоимость 

(ц ен а); r i g  t e s t  -  испытание на стенде; ro o t -  комель 
(корневая часть) лопасти; tw is te d  -  закрученный (о лопас
т и ) ; feed  -  п и тать(п од авать); c o m p u te r -a id e d -  автоматически 
(с  помощью вычислительной машины); trem endous -  огромный;

couple -  пара ( д в а ) .

I I .  Какое из предложенных слов имеет значение:
a) конструкция -  1) d e s ig n e r ;2 ) d es ig n ; 3 )d es ig n e d ; 4 )d e s ig n fu l;
b) таким образом- 1 )th u s ; 2 ) th e r e f o r e ;  3 ) th e re b y ; 4 ) th e r e a f t e r ;  
о) отделение(фирмы) -  1 )d iv id e ; 2 ) d iv id e r ;  3 )d iv id e d ; 4) d iv i 

s io n .

P & W P lan s  f o r  the  1990s
 ( P a r t  I I )

1. The Advanced Ducted P ro p e l le r  (ADP) has a low er t i p  speed 
than  a  co n v e n tio n a l fa n , to  m a in ta in  e f f ic ie n c y  a t  i t s  low p re 
ssu re  r a t i o ,  and i t  i s  a lso  l a r g e r ,  so th e  r o t a t i o n a l  speed i s  
l e s s  th a n  h a l f  a s  g r e a t :  in  th e  re g io n  o f 1,500 rev /m in  v e rsu s  
3 ,200 rev /m in  f o r  c u r re n t  e n g in e s . At t h i s  p o in t ,  d i r e c t  d riv e  
from lo w -p re ssu re  tu rb in e  b eg in s  to  be im p r a c t ic a l .  Because 
¿the lo w -p re ssu re  spoo l i s  tu rn in g  s lo w ly , more s ta g e s  must be 
added a t  b o th  ends to  m a in ta in  perform ance; a t  the same tim e ,
22

     

 
 

 
 

 
 
 

 
 

 

 

 

 

 
 
 

 
 



th e  to rq u e  load, on the  s h a f t  in c re a s e s ,  ¿.In th e  ADI, th e  low- 
p re s su re  spool ru n s  fa s te r .) th a n  i t  does in  c u r re n t  en g in es 
( in  the  4 ,5 0 0 -5 ,0 0 0  rev /m in  range) and the  fan  i s  d r iv e n  by 
a gearbox w ith  a r a t i o  between 3 :1  and 4 :1 .
2. The ADP, says P&W, i s  no t as d i f f i c u l t ,  a s  complex o r as

a.
r i s k y  as  i t  lo o k s , and j i t  r e q u ir e s  no new m a te r ia ls  o r  new 
in v e n t io n s .>On a la rg e  en g in e , the  gearbox may be r a te d  a t  about 
45,OOOkw. But th e  r a t i o  i s  modest and n a tu r a l ly  s u i te d  to  a 
s in g le - s ta g e  p la n e ta ry  gearbox . The gearbox i s  f re e  from a c c e s 
so ry  d r iv e s  and the  engine i s  des igned  so th a t  f l i g h t  lo a d s  are  
n o t c a r r ie d  in to  th e  tra n s m is s io n . D esign s tu d ie s  c a r r ie d  out 
by P&W ( in  a s s o c ia t io n  w ith  gearbox e x p e r ts  a t  s i s t e r  d iv is io n s  
S ik o rsk y  and P&W Canada, and a t  p a r tn e r  F ia t )  show th a t  the ADP 
gearbox  could  be much sm a lle r  th an  one m ight ex p e c t.
3. The ADP's t i p  speed , and hence the  im pact energy o f b i r d s ,  
ic e  o r r a in ,  i s  mid-way between p r o p e l l e r  and tu rb o fa n  le v e l s .  
The b la d e s  m ig h t, t h e r e f o r e ,  be made o f com posites. The h ig h e r  
bypass r a t i o  im proves e f f ic ie n c y  and red u ces  n o is e ; th e  lo w -p re 
ssu re  com pressor and tu rb in e  a re  s im p le r  and l i g h t e r ;  and be
cause th e  engine i s  more e f f i c i e n t  i t  can use a  sm a lle r  h ig h - 
p re s su re  spool«
4. In  m an u fa c tu rin g , th e  co s t o f the  e x t r a  moving p a r t s  i s  a t  
l e a s t  p a r t l y  b a lan c ed  by few er s ta g e s  and p a r t s  in  th e  lo w -p re
ssu re  spoo l and c o re . Some d em o n stra tio n  work on the  AIT has 

a lre a d y  been c a r r i e d  o u t.  A r i g  t e s t  h as  shown th a t  th e  r e v e r s 
in g  p r in c ip le  w orks. W ith the fan  in  the  re v e rs e  p o s i t io n ,  th e  
r o o ts  o f the tw is te d  b la d e s  form a s o l id  w all«  T his b lo c k s  p a r t  
o f th e  re v e rse d  a i r f lo w , which can th e n  fee d  the  core i n l e t .и * -------
5« g e a rb o x  tech n o lo g y  is .b e in g  explored« C om puter-aided d es ig n  
i s  a  trem endous h e lp  in  gearbox  e n g in e e rin g . In  th e  n e x t couple 
o f y e a r s ,  P&W i s  l i k e ly  to  dem onstra te  the  ADP a t  a lm ost f u l l  
s c a le ,  p o s s ib ly  on a  PW 2000 c o re .  Thus, th e se  c o re s  cou ld  meet 
th e  need  o f any l i k e l y  com m ercial a i r c r a f t  f o r  some y e a r s  in to  
th e  n e x t c e n tu ry .

III. Из данных для выбора слов укажите то, которое лучше и пол
нее закончит предложение, предложение переведите:

1. Because the  lo w -p re ssu re  spoo l i s  . . .  s lo w ly , mere s ta g e s
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must be added, to  m a in ta in  perform ance»
a) r e q u ir in g c) t r a n s m it t in g
b) re v o lv in g d) s tu d y in g

2. The h ig h e r  bypass . r a t io  im proves . . .  and red u c es  n o is e .  
a ) f l i g h t ;  b jg e ra b o x ;* d )e f f ic ie n c y ; d )tec h n o lo g y o

3. W ith th e  fa n  in  th e  re v e rs e  p o s i t io n ,  th e  r o o ts  of the tw is te d  
b la d e s  . . .  a s o l i d  w a ll .
a) d e s ig n ; b) add; c) s u i t ;  -»d) form.

IV. укажите номер абзаца, в котором находится предложение с субъ
ектным инфинитивным оборотом, предлокение переведите.

V. Определите, есть ли в тексте ответы на следующие вопросы:
1) . How does th e  lo w -p re ssu re  sp o o l run  in  th e  ADP?
2) . Poes the  ADP re q u ire  new m a te r ia ls  o r  in v e n tio n s ?
3 ) .  The ADP tu rb in e  fa n  system  com prises a  h e a t exchanger, 

d oesn ’t  i t ?
4 ) . What techno logy  i s  being  ex p lo red  nowadays?

The ADP gearbox  i s  f re e  from ac ce sso ry  d r iv e s ,  i s n l t  i t ?
) .  What bypass r a t i o  has the  ADP?

vi. Переведите текст »cooling Systems” устно. Смотрите приме
чания после текста.

 C ooling Systems
1. W ith p ro g re s s  from p is to n  to  tu rb in e  en g in es th e re  i s  u s u a lly  

' 1s u f f i c i e n t  a i r  a v a ila b le  from th e  engine a t  a  h ig h  enough p re s 
su re  n o t only to  p re s s u r iz e  th e  ca b in  bu t to  p ro v id e  the  energy 
f o r  c o o lin g .
2. The tu rb in e  fan  system  com prises a  h ea t exchanger which p ro 
v id e s  the  i n i t i a l  co o lin g  of the  a i r  from the engine com pressor. 
T h e - a i r ’p a s se s  from th e  h ea t exchanger to  th e  a i r  tu r b in e ,  and 
the  r e f r i g e r a t i o n  i s  p rov ided  by making th e  tu rb in e  d r iv e  a  fan
o r e je c  i;or-pump2  com pressors e i t h e r  o f w hich car. be made to

“  7  '  ■ /1

b o o s t" t- . flow  o f c o o la n t ram 1 a i r  th rough  th e  h e a t exchanger»
3* Owing" to  th e  f e a r  of a i r  co n tam in a tio n  by c r l ,  etc., , i t  i s  
possib le to  use a  ca b in  com pressor w hich ta k e s  ;h e .a i r  iron.

the wing le a d in g  edge , and p a s se s  i t  th rough  a  c e n t r i f u g a l  com
p r e s s o r  and i n t o  th e  ca b in . The eng ine-com presso r b le e d 1 method
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of cabin, p re s s u r iz a tio n , and the  tu rb in e  fa n  co ld  a i r  u n i t  are  
th e  l i g h t e s t  and s im p le s t ways of ca b in  p r e s s u r iz a t io n  and 
cooling« Q
4« The boot - s t r a p  and jet-pum p co ld  a i r  u n i t  a re  s u i ta b le  f o r  
a i r c r a f t  o p e ra tin g  up to  Idach 1, bu t w ith  the  speeds which a re

9
being  c o n s id e re d  today i t  i s  obvious th a t  h ea t exchangers w i l l

10cause c o n s id e ra b le  drag i f  th ey  a re  to  be ram -cooled« At a l 
t i t u d e s  above 2 5 ,0 0 0 ft th e re  i s  n o t much a i r  a v a i la b le  f o r  co o lin g  
in  any ca se . These f a c to r s  have le d  to  th e  developm ent o f th e  
r e g e n e ra tiv e  system s which can employ e i t h e r  fan  o r  b o o ts tra p  
ty p e s  o f u n i t .
5. In  the  r e g e n e ra tiv e  system , ca b in  a i r  i s  le d  from the  engine 
com pressor, p a s se s  th rough  an. a i r - t o - a i r  h e a t exchanger, and

11then  goes th rough  th e  tu rb in e  o f the  p a r t i c u l a r  type of c o ld 
a i r  u n i t  chosen b e fo re  f i n a l l y  e n te r in g  the  a i r c r a f t  ca b in .

I lo te s ;

1) a v a i la b le  -  пригодный,доступный, используемый
2) e j e c to r  -  компрессор co струйным насосом
3) b o o st -  увеличивать, повышать
4) ra m (a ir )  -  воздух, сжатый за счёт скоростного напора
5) owing to  -  благодаря, вследствие

б) co n tam in a tio n  -  загрязнение, заражение
7) b le e d  -  отбор (давления); отвод,слив,перепуск
a) b o o t - s t r a p ( u n i t ) -  у зе л (д в и г .)  с нарастанием тяги после пере

хода на турбонасосную подачу топлива;
9) obv ious -  очевидный, ясный
10) c o n s id e ra b le  -  значительный
11 p a r t i c u l a r  -  особый

U N I T  8

I« Просмотрите следующие слова, они помогут вам в работе над 
текстом "F ia tA v io  Takes a  New Turn” :

l ic e n c e  -  лицензия; sh a re  -  доля ,пай ,акция; be re s p o n s ib le
f o r  -  быть ответственным за . . . ;  in v o lv e  -  включать в . . . ;
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pursue “ проводить (программу з д . ) ;  s h e  -мощность на залу
(в  лош.силах) u p d a te  -  модернизированный ( з д . ) ;  con cern in g  -  
относительно; exclude -исклю чать; fo r tu n a te  -  удячлпвы-г, 
счастливый; c o n te n t -  довольствоваться (удовлетворять); 
m inor -меныпий (младший).

I I .  Сгруппируйте следующие слова по частям речи: I  -  существи
тельные; 2 -  прилагательные; 3 -  наречия; 4 -  глаголы:

a) d e f in i t e ly ;  b) a f te rb u r n e r ;  с) ac c e sso ry ; d) c o n tin u e ; e )d e -  
velopm ent; f )  i n d u s t r i a l ;  g) w ant; h) a lre a d y ; i)c o n so r tiu m ;
j )  p r iv a t e ly ;  k) com m ercial.

i n .  .Отметьте, какие пары образуют синонимы:
a) use a) re  q u ire
b) accoun t f o r b) aim
c) in v o lv e c) u t i l i z e
d) c o l la b o r a t io n d) e x p la in
e) g o a l e) co o p e ra tio n
f ) need f) in c lu d e

F ia tA v io  Takes a  New Turn
1. F ia tA v io  i s  d e f in i t e ly  moving tow ards c i v i l  en g in es in  1990’s . 
At p r e s e n t ,  governm ental engine o rd e rs  accoun t f o r  some 60% of 
s a l e s ,  c i v i l  en g in es r e p e rs e n t  30% and. i n d u s t r i a l  gas tu rb in e s  
u sed  f o r  e l e c t r i c a l  power g e n e ra tio n  have the rem ain ing  10%.
2« F ia tA v io  co n tin u e s  to  b u i ld  components un d er l ic e n c e  from 
R ools -R oyce. I t  has a  s im i la r  agreem ent w ith  G eneral E le c t r i c .  
In  E u ro je t ,  the  consortium  b u ild in g  th e  EJ200 fox* th e  European 
F ig h te r  A i r c r a f t  (EFA), in  which I t a l y  has a  21% s h a re , F iatA vio  
i s  r e s p o s ib le  f o r  d es ig n  and c o n s tru c tio n  of th e  lo w -p ressu re  
tu rb in e  and s h a f t ,  a f te rb u r n e r  and a c ce sso ry  gearbox  o f t h i s  en
g in e .
3. As re g a rd s  com m ercial e n g in e s , F ia tA v io  has a  long  h is to ry  
o f c o l la b o r a t io n  w ith  G eneral .E le c t r ic  and P r a t t  & Whitneyo 
F ia tA v io ’ s 5% sh a re  in  the  G eneral E le c t r i c  CF-80G .in v p lv g s  ma
n u fa c tu re  of th e  a c ce sso ry  gearbox and lo w -p re ssu re  tu rb in e  
n o z z le s  and. d i s c s o l l t s  r e s p e c t iv e  4% and 2% sh a re s  in  P r a t t  .. 
W hitney’ s PW2037/40 and PW4000 en g in es  ag a in  in c lu d e  th e  acces
so ry  gearbox .
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4. F ia tA v io  a ls o  has a  6% share  in  the  I n te r n a t io n a l  Aero En
g in e s  (IAE) V 2500 program , which in  i t s  i n i t i a l  v e r s io n s  i r -  
v o lv e s  a s s ig n ,  developm ent ana. p ro d u c tio n  of th e  accesso ry  g e a r
box ana exhaust cone. F ia tA v io  i s  a lso  in v o lv ed  in  th e  L igh t 
H e lic o p te r  Turbine Engine Company T800 program being  pursued
by A llis o n  and G a r re t t .
5. A s p e c ia l i ty  o f F ia tA v io  has long  been h e l ic o p te r  gea rboxes. 
The Company i s  now d es ig n in g  and w i l l  b u ild  a  new 13,000SHP 
T ransm ission  f o r  the CH-53 Super S ta l l io n  undate program , under 
su b c o n tra c t to  S ik o rsk y .
6. F ia tA v io ’s  g o a l over th e  coming y e a rs  i s  to  in c re a s e  i t s  p a r 
t i c i p a t i o n  in  th e  h ig h -te ch n o lo g y  p a r t  o f program s concern ing  
new c i v i l  e n g in e s . I t  i s  now tim e to  become more in v o lv e d  in  
sm all e n g in e s , w h ile  F ia tA vio  d o esn ’t  exclude developm ent o f th e  
IAE V25OO fam ily .
7 . F ia tA v io  se es  a  need  f o r  a  modern tu rb o fe n  in  the  10,0001b -  
th r u s t  c l a s s  to  power th e  new range of 5 0 -p assen g er r e g io n a l  
j e t s .  T his type has a  b r ig h t  fu tu re  and F ia tA v io  w ants to  be 
p a r t  o f i t»
8 . F ia tA v io  i s  a l re a d y  f o r tu n a te  to  belong  to  a f in a n c ia l ly  
s tro n g  and p r iv a t e ly  h e ld  group w e ll used  to  the  i n d u s t r i a l  de
c is io n -m ak in g  p r o c e s s . . U n ti l  now, the company has been co n ten t 
to  be a r e l a t i v e l y  m inor p la y e r  in  w orld  engine b u s in e s s ,-b u t  
i t  looks as  i f  i t  i s  ready  to  f ig h t  f o r  a b ig g e r  sh a re .

IV. Выберите наиболее подходящий заголовок к абзацу 8:
a) F ia tA v io ’s components under R olls-R oyce l ic e n c e .
b) F ia tA v io ’ s h e l ic o p t e r  gea rboxes.
c) F ia tA v io  -  a  m inor p la y e r  in  w orld  engine b u s in e s s .
d) F ia tA v io  i s  in  need  o f a  modern tu rb o fa n  c l a s s .

V. Унаките, какие из следующих утверждений соответствуют со- 
дерианию текста:

1. a) F ia tA v io 's  ta s k  o ver th e  coming y e a rs  i s  to  d es ig n  a new 
13,000SH? tra n s m is s io n  f o r  th e  CH-53 Super S t a l l i o n  up
d a te  program .

b /F ia tA v io ’ s  g o a l over th e  coming y e a rs  i s  to  move tow ards 
c i v i l  en g in es  in  199O’s .

27

 

 
 

 
 

 

 
 

 

 
 
 

 

 
 

 

 



c )F ia tA v io ’ s purpose o ver the  coming y e a rs  i s  to  in c re a s e  
i t s  p a r t i c ip a t i o n  in  th e  h ig h -te ch n o lo g y  p a r t  o f p ro 
grams concern ing  new c i v i l  en g in e s .

2 ) .  a) A s p e c i a l i t y  of F ia tA zv io  has long  been components under 
l ic e n c e  from G eneral E l e c t r i c .

b) A s p e c i a l i t y  o f F ia tA vio  has long  been lo w -p re ssu re  t u r 
b ine  n o z z le s  and d is c s .

c) A s p e c i a l i t y  o f F ia tA v io  has long  been h e l ic o p te r
gearb o x es.

vi.Назовите номер абзаца, в котором вы найдёте ответы на 
вопросы:

1. По лицензии какой фирмы ФиатАвио продолжает разрабатывать 
компоненты двигателей?

2. 3 каком направлении будет работать фирма ФиатАвио в 90-е 
годы?

3. За каким самолётом фирмы ФиатАвио будущее?
4. В содружестве с какой фирмой ФиатАвио разрабатывает вспомо

гательный редуктор и выхлопное сопло?

V II. Переведите письменно текст "ВАе ЮОО B usiness A ir l in e r "  
с .помощью словаря(контрольный перевод).

ВАе ЮОО B u sin ess  A i r l in e r
1. The B r i t i s h  A erospace 125 b u s in e s s  j e t  has had a long  and, 
in  many w ays, rem arkable c a re e r .  The f i r s t  S e r ie s  1 m achine, . 
f i t t e d  w ith  R olls-R oyce tu r b o je t s ,  had a  maximum, w eight of 
20,0001b and a range of 1 ,1 1 0 п .т . The e le v e n th  p ro d u c tio n  v e r 
s io n  ( in c lu d in g  th e  th re e  m ajor t u r b o f a n - r e t r o f i t  v e r s io n s  o f 
e a r l i e r  s e r i e s )  i s  the  S O O -fitted  w ith  G a r re t t  TFF, 731 tu rbo«
fa n s ,  w eighing  in  a t  a maximum 27,300 lb  and w ith  a  range under 
the same c o n d i tio n s  o f 3,000n.m« BAe w anted th e  new ae ro p lan e  
in  s e rv ic e  no l a t e r  than  1991« The S e r ie s  300 was approach ing  
s ix  y e a rs  o f ag e , and o th e r  p ro d u c ts  such as the D assau lt 
F alcon  2000 were loom ing.
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2. ,-n a l t e r n a t iv e  m ight have seemed to  be th e  G eneral E le c t
r i c  G a rre tt CEE 73S, b u t th a t  engine was growing even as i t  
was d es ig n ed , and tu rn e d  out to  be too  b ig  fo r  the  125. P & У 
Oanade produced the  PW 305 tu rb o fa n , a  m odem , f u e l - e f f i c i e n t  
engine u s in g  d e r iv a t iv e ,  r a th e r  than c re ak th ro u g h , tech n o lo g y .
3. The PW3O5 in  t h i s  f i r s t  p ro d u c tio n  a p p l ic a t io n  i s  a  4 ,5 :1  
bypass r a t i o  tw o -sh a f t  tu rb o fa n  w ith  a  f o u r - s tag e  a x i a l ,  s in g le  
s ta g e  HP tu r b in e ,  and a th r e e - s ta g e  LP tu r b in e .  The core has a 
p re ssu re  r a t i o  o f 1 5 :1 , and th e  f i r s t  two com pressor .s ta g e s  
have v a r ia b le  gu ide vane3. I t  deve lops 5,2001b s t a t i c  th r u s t
a t  se a  le v e l  and has a  claim ed s p e c i f ic  f u e l  consum ption o f 
0.6751b s t / h  a t  4Q ,000ft a t  Liach 0 ,8 .  That shou ld  g ive  the  
1000 f u e l  burn  of j u s t  1,165 lb /h .
4. The eng ines w i l l  be f i t t e d  w ith  th r u s t  r e v e r s e r s  as s ta n 
dard  re v e rse  th r u s t  i s  an option, on th e  800. The 1000 w i l l  f ly  
i n i t i a l l y  w ith o u t th e  th r u s t  r e v e r s e r s ,  but w ith  dummy cow ls. 
The new engine i s  c o n s id e ra b ly  h e a v ie r  th a n  the G a r r e t t .  The 
e x t r a  w e ig h t, and d i f f e r e n t  p ic k -u p  p o in ts ,  demanded a comple
t e ly  d i f f e r e n t  py lo n  d e s ig n , a lth o u g h  th e  fu se la g e  s t r u c tu r e  to  
which the  py lon  i s  a t ta c h e d  i s  la r g e ly  unchanged. The eng ines 
a re  i n s t a l l e d  w ith  2° o f to e - o u t ,  end the th r u s t  r e v e r s e r s  are  
t i l t e d  a t  10° above th e  h o r iz o n ta l .

U N I T  9

I ,  Просмотрите следующие слова, они помогут вам в работе над 
ТеКОТОМ "New A i r c r a f t ,  New E ng ine" t

combat -  боевой; a t te m p t-  пы таться(пробовать); be under way-  
вести работу ( з д . ) ;  f a c i l i t i e s  -  оборудование; s e t  up -  no- 
с т р о е н о (зд .) ; i n t e g r i t y  -  целостность; impose -  налагать 
(прикладывать); a i r f o i l  shape -  аэродинамический профиль 
(конфигурация); f l a t - r a t e d  -  плоский (по р асч ёту ); drop -  
падать ; am bient -  окружающий; с s u s ta in  -  поддерживать (вы- 
держивать)^огЬех -  вихрь; m u lt i-m is s io n  c a p a b i l i ty  -  воз
можность совершения многих полётов; s i l i c o n  ca rb id e  -  карбид 
кремния; carbon  -  углерод.

I I .  Какие слова образуют терминологические словосочетания:
a) combat a) technology.'
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b) f u l l - s c a l e
c) su p e rso n ic
d) t e s t
e ) t r a n s o n ic
f )  bypass
g) am bient
h) advanced

b) tem p era tu re
c) r a t i o  -
d) acce l e r a t i o n
e) v e lo c i ty
f ) f a c i l i t i e s
g) developm ent
h) a i r c r a f t

New A i r c r a f t ,  New Engine

1. The one th in g  more d i f f i c u l t  th an  d es ig n in g  an advanced new 
combat a i r c r a f t ,  i s  to  d es ig n  an e q u a lly  advanced, new engine 
f o r  i t»  But t h i s  i s  what I n d ia  i s  a tte m p tin g  to  do.
2. »York on v a r io u s  v e r s io n s  o f th e  GTX engine -  th e  GTX -  37. 
tu r b o j e t ,  GTX-37 U3 tu rb o fa n  -  have been way now f o r  over f iv e  
y e a r s .  The d es ig n  s ta g e  o f th e  GTX-35 VS i s  o v e r , and i t  i s  in  
f u l l - s c a l e  development»
3. E x ten siv e  t e s t  f a c i l i t i e s  have been s e t  u p , in c lu d in g  a 
6,000KW m u lt i - s ta g e  com pressor t e s t  f a c i l i t y  and v a r io u s  a i r  
supp ly  f a c i l i t i e s ,  a s  w e ll  a s  a  h ig h  m ass-flow , h ig h -p re s su re  
u n it»  There a re  a ls o  numerous component t e s t  f a c i l i t i e s .  A 
f e r r i s  w heel f a c i l i t y  was s e t  to  t e s t  th e  i n t e g r i t y  o f th e  en
g ine  com pressor d i s c ,  in  w hich b la d e  c e n t r i f u g a l  lo a d s  a re  im
posed on the  d is c  w h ile  keep ing  i t  s t a t io n a r y  under te s t»
4. The GTX-35 VS h as th r e e - s ta g e  LP(low p re s s u re )  com pressor 
w ith  a  fan  p re s su re  r a t i o  o f  3 .2 2 :1  and f iv e - s ta g e  w ide-cho rd  
h ig h -flo w  t r a n s o n ic  HF (h ig h  p re s s u re )  com pressor w ith  v a r ia b le  
s t a t o r s ,  a  p re s s u re  r a t i o  o f  6»5:1 and e f f ic i e n c y  o f 0 .8 5 . Over
a l l  p re s su re  r a t i o  i s  th u s  2 1 :1 . F urtherm ore new a i r f o i l  shapes 
have h e lp ed  to  improve b lade  t i p  e f f ic i e n c y  a t  su p e rso n ic  a i r  
v e l o c i t i e s  r e l a t i v e  to  the  r o to r .
5 . The s in g le - s ta g e  HP t u r b i n a l s  h e a v ily  lo a d e d , w ith  an. imp
re s s iv e  tu rb in e  lo a d in g  f a c to r  o f 1 .90 and an e f f ic ie n c y  o f 0»85.
6. A m ixed-flow , fu lly -m o d u la te d  low -bypass r a t i o  augm ented- 
type a f te r b u r n e r  h as  been s e le c te d  f o r  th e  GTX-35V S .lt w i l l  have 
a  f u l ly - v a r i a b l e  exhaust n o z z le ,  even in  th e  dry mode.
7» D esigned to  o p e ra te  under +30°C c o n d i t io n s ,  the  engine i s  
f l a t - r a t e d  to  r e s to r e  th e  perfo rm ance , w hich drops a t  such h ig h  
am bient te m p e ra tu re s ,’ by v a ry in g  th e  maximum c y c le  te m e ra tu re .
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i-.- ‘..Agh p re ssu r ra tx o  and low bypass r a t io  ?.ead to  high, r e -■
heat -h ru st and. wcdez .9 low dry s p e c if ic  fu e l consumption. 
These w il l  help 0 meet suci performance requirem ents as high 
sp e c if ic  excess pov/o . sust. .ined urn ra te  and tran so n ic  acce le 
r a t io n  a t  a rtifa c t- '.
8» A fu r th e r  20 / th ru s t  in c rease  has ¿ .so  been b u i l t  in to  the 
design of the GTI-35VS. Among the changes req u ired  would be a 
new combustor w ith  v o rt ex-c on tro 1led  d if fu s e r  and advanced 
c o llin g .
9» The GTX-35VS i s  expected to  be ths f i r s t  of a fam ily of new 
advanced-technology engines. There could a lso  bb fu r th e r  deve
lopments of th s  b as ic  GTX-35VS. These engines would have very 
h igh th rust/w eigh t r a t i o s ,  end b.ig.e s p e c if ic  th r u s t ,  g iv ing  th e i r  
a i r c r a f t  mu l t i~m.LSsion c a p a b i l i ty . E x o tic , v e ry -h ig h -tempera- 
tu re  m a te r ia ls  l ik e  s i l i c o n  carb ide  and carbon com posites arc 
l ik e ly  to  be used.

ill. Найдите и ьореведпте гродагаж/ в которых содержатся 
ответа на вопросы:

What i s  In d ia  try in g  to  do in  the sphere of engine designing?
2. What has helped the  GT7.-35 VS to  improve blade t i p  e ff ic ie n c y  
a t supersonic v e lo c i t ie s ?
3. Per what purpose was’ a  f s r r i s  wheel f a c i l i t y  se t  up?
4« I s  the GTX-35 VS expected to  be the f i r s t  of a fam ily o*f new 
advanced -teeh n o lngy engines ?
5. The GTX-35 VS w il l  have a fu lly - 'V arlab le  exhausted no zz le , 

won’t  i t ?

1У . выберите правильный ответ в соответствии с содержанием 
текста:

1}Pixrther developments of the basic GTX-35 VS would have very 
low thrust/w eight r a t io s .

2) The design stage of the GTX-35 VS i s  over, and i t  i s  i n  f u l l 
sca le  development.

3) The GTX-35 VS has a two-stage IP compressor with a fan pressure 
ra tio  of 2 .21 :1 .

4) The GTX-35 VS i s  rated  to produce a minimum 768 lb  thrust 
carbon at 2101 °P turbine in le t  temperature.
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5) The GTX-35 VS m eets such perform ance re q u irem en ts  as  hig« 
s p e c i f i c  ex c ess  pow er, s u s ta in e d  tu r n  r a t e  and t r a n s o n ic  a c -  
c e d e ra t io n  a t  a l t i tu d e , ,  .............  .... ..

a ) i t  i s  r i g h t ;  b) i t  i s  wrong; c) i t  i s  n o t m entioned in  the 
t e x t  о

V. Переведите письменно текст "The F109" с помощью
словаря (контрольный перевод).

The РЮ9 (G a rre t T urbine E n g in e /A lliso n )
1. The P109 engine d es ig n  f o r  a  j e t  t r a i n e r  has a  se a  le v e l  
th r u s t  o f 1330 lb ,  s p e c i f ic  w eight o f 426 lb ,a n d  an S£C (sp e
c i f i c  f u e l  consum ption) o f 0 .392 a t  1976°P tu rb in e  i n l e t  tem
perature« , I t  has ar. emergency r a t i n g  so th a t  i f  the  p lane  lo s e s  
one engine on ta k e o f f  i t  can s t i l l  clim b ou t on a ho t day from 
a  5 0 0 0 -ft a l t i t u d e  a i r f i e l d .  Under th o se  c o n d i t io n s ,  the  engine 
i s  r a te d  to  produce a  minimum 768 lb  th r u s t  w ith  en SSG of 
0 .543 a t  2101°]? tu rb in e  i n l e t  te m p era tu re .

2 . I t ’ s a tw in  spoo l engine d es ig n  w ith  a  c o u n te r - r o ta t in g  s h a f t  
system . The o u te r  s h a f t ,  to  w hich a  tu rb o fa n  i s  a t ta c h e d , pow
e r s  a 2 - s ta g e  low p re ssu re  tu r b in e .  The in n e r  h ig h -p re s su re  core 
c o n s is ts  o f a  2 - s ta g e  c e n t r i f u g a l  com pressor, a n n u la r  re v e rs e  
flow  com bustor, and 2 -s ta g e  h ig h -p re s su re  tu r b in e .  Both th e  s t a 
t o r  and 1 s t s ta g e  tu rb in e  b la d e s  a re  a i r  co o led : a i r  comes up 
th rough  th e  f i r  t r e e ,  in to  i n t e r n a l  p a s sa g e s , and th en  a f t e r  
p a s s in g  th ro u g h  th e  b la d e s  i s  d isc h a rg e d  from th e  b la d e  t i p s  
in to  th e  engine flow .
3. O v e ra l l ,  th e  F109 engine i s  4 4 in ..lo n g s 2 2 in . wide ( a t  th e  
f r o n t )  and 2 8 in . h ig h . The LP (low  p re s s u re )  s h a f t  tu r n s  a t  
16,000 rp .m . and th e  HP (h ig h  p re s s u re )  s h a f t  a t  45,000 rpm. 
A ccording to  th e  p r o je c t ,  i t  r e p r e s e n ts  a  c o n s id e ra b le  advance 
( in  perform ance) over th e  en g in es u sed  in  th e  c u r re n t  T-37 j e t  
t r a i n e r  -  w ith  30% low er SFG and an e s tim a te d  4 .25  man -  h r s  
p e r  f l i g h t  hour m aintenance le v e l  v e rsu s  6 .5  man -  h r s  f o r  th e  
p re s e n t  en g in e .
4. The d es ig n  l i f e  g o a l f o r  c o ld  s e c t io n  components i s  18,000b. 
and f o r  ho t s e c t io n  components 9 ,0 0 0 h r. Ones th e  en g in es go in 
to  o p e ra tio n a l  s e rv ic e ,  the  program c a l l s  f o r  every  te n th  a i r 
c r a f t  to  have a  r e c o rd e r  to  m on ito r th e  system  and see i f  th e  
engine i s  o p e ra tin g  as i t ’s supposed to .
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