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The Latest ~nviet T r I spc )r t at ic~n ~1 r c r a f t

by

Jerzy GrZ L.r.~e~i9ki

Jet aircraft , intioi.~ufed to the aizlin~ s in the Soviet Union

in 195b , ceuet~U , uue to thei r higher epeeu anc capacity as compared with

the prop aircraf t, a rapid growth in passenger traffic. By use of the

jet aircraft ,, airline travel became one of the main means of trans-

porteticn in the USSR . The regularly scheduled fliqht . connect over 3500

cities and towns , u~ith severe1 or more flights a day.

This Is how the rasspnc~er ( In m l l 1i o n  per sons ) ar~ci cargo ( in

thousand t r n s  ‘
~ t raff ic grew in the. (155P from 1~ 56 to 1971 :

3. 1 arid 2?L)~~~5;

1961 : 2 1.8 and 8(42.9;

l9bb : ‘.7.2 an~ 1335.4 ;

19/1: 7~.l anu 1960.1.

Th~ further uynamic increase of pass~nger anc cargo traffic anc also

the a~ricultursl services will take place in the current five year period.

Th~ Teble 1 shows ths projectea growth of NAercf’lot.ø - 
-

To accomplish these goal s one needs not only to Increase but to

modern i ze the aircraft fleet. The Soviet air~ ir’e is introducing or will

introduce shortly new types cf a i r c ra ft .

Tranecontlnental Ti —

The qr~atast achlevemi’nt of the Tl yushin design team is thu trans-

continental passenoer TL - 62 aircraf t , test flown on January 12 , 19b3 by

- _ _ _ _ _ _
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V.~~. ~.okk inM~~. 1h~. ~~ir . r e f t , with the sta.ting weight of 157500 ~~
anu ~uoc eer~~~nonic iropertits , taxes otf i~nu lands on the existing air—

por ts w i t h ou t  necessity of ext~nuing the runways . i t  is the l ar g i ~st of

the ‘A er u f l o t ”  a i r c r a f t .

The IL — 62 ii buflt in f o u r  ve r s ions :  economy - for 1b6 pes~eriqers,

tourist — for 1 6ti~ passengers, first class — for 11 (4 pessenqt rs and combinat ion

( first class and deluxe ) for 85 to 110 oassengers. The cruisin g altitude

Is 10,000 — ‘1 ,000 m . Tn the crew cabin tP~erp  are two seats fLr pilot

an(1 copilot , and one each for flight engineer , navigator end radio

orerMtor .

Th~ ‘1rcr~ift Is aquI~ ped wi th the complex system for control and

navigation . It allows for automatic flight in the ~ntir~ fli;h t route

startin .j from 2tJu - 4u.i n a f ter  star t aria aown to 60 m . at 1an~ing. The —
4lots iflU ndvigetur 00 not have to p er form comp l ic ate d  c a l c u l a ti o n s .

Thw novelt y in this aircr~ f t  design is the use of f o u r t h  support  poin t ,

in the form of tail wheil , while standing on the grcund. The use of the

fourth wheel a l low s the l oading of th. aircraft in any order , without

danger of tipping over.

The power is sup~ ’Ip c ~n most of IL. —62’s In the form three phase current

200/l l 5~J , generated by four generators with the tot -l power of 160 ~~~~

Th~ ventilation and alrcondltioning ~~stem Is very well designed.

Thp romrressor del ivers to the cabin up to 7600 kG of air per hour; this sh ows

for 3~ fold exchange. ~Ip to 70110 a eltitude the c~tiin ~ressure is cons tant

arid equal to the atmospheric pr~ssure at the sea level , above that the

pressure s1ow1~ urops. At th e 13,uuu m al titu db it corresponds to the

preasuze at ~1~u m,

Thw caoin temperature is main tained a t 20” C. regaraless of the

elti tuos snu the external temperature.

*Read._tak....off 
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Th~ , ower ~1ent conaists of four Nh cl-’. turbofan engines wi th the

1U ,~ uu ~~ thrust such , mount ed in p t . i r s  at thi rear. Th~ titanium fireu~ - l I e

are instalisu dutween the Lnglnes anu the fusi~l age , anc ~ils ( across the

pods . Tht  se rv ic ing  of the eng ine s  is convenient  ano Uoe~n ’t require

much time. In the  case of f i r e , the engine pods con ta in  sI~ e i q h t — l l t re

f i r e ex t in qu i s h e r s , arid the engines , in  the case cf fire , are fue l ed with

the p x tj r i - i ij l g h i n o  mj x t t r p  from three t~ c,~ l i t r e  t’xtInqui~ hers.

~hp ?up~ system Is simpl e , r e l i • t ’ l e  and It functions automatically.

Thp tnts’l f u e l  cr~;-r~cit y I n  th~ a i r c r  ft is l~~.[ i ,( U 0  liters , t e ch engine has

its own Indepeneclant fue ’1 sy~.tern . ~ht~ wm .rguncy fue l dumping is done usInL~

seven electric ~iumps. The dutontetiC ccntro) of the fuel system can be re—

L~y the Udnuel control.

~.iurin~ lsn ..inL.~ ~i th tn~ l driui ng ~~ar Liosec , or after receiving the r
tire alarm , tour c— litr e CO2 fire ~*tin1~uishers ar~ turned on in the main

lanuin, gear compartment. The gas fi l ls the empt y space in  the fuel tank

under the fuselacle. At the touchdown , the entire fire ~xt inquishI nQ system

is sutomatic&l’~ turne&i cn .

The jut , c1eai~ nated as IL — E2 M — 201) , car r ies  198 ~assenqers in the

economy class , cir 186 In the tourist clesq . The powerpIant consists of

four 0—30~’N engines , wi tP’ 11 ,51)0 kfl of thrust eacP’ ,thus larger than in the

TL —62. 4owevir , the fuel ronsumptI~ n Is smaller.

The more efficien t anqlnes ar-cl )he aciultiorial fuel tank with th 5,000 1

cad acit y, increases the rungs of IL - 62 - ?~ —200 to 10,300 ~m. Ne w

nav ig a tiLnel and ~onm~unicat ion systems ana also a new automatic pilot ,

alia s for the lanuing accorui’~ to Class 11 of ICAO .

Tru e improvements introduce d in the IL—62-M-200 aircraft consid erably

incx.auvl the technica l and economical charact eristics of thi IL— 62 jet.

D.penotng on the distance , th• IL—62-M is capeb le of transportin g ‘.3 to

~~~~ 
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can carry lb  tons of cargo , as compared wi t- h 13 tons f o r  IL - 62. The

cruisino speed e1s~ increased from 83(1 to b70 km/h.

Wi de—body ii —h6 jet

Th~ hi -h intensity of passenger traffic in the airports , caused

the Irli nes to introduce new hiLh capacity aircraft , capable

of c.rryin~, )L~u to 5L~i passengers. The main advantage of these aircraft

is that . they lower true uni t cLst p t z  passenger — Lilomet er m o  simplify

the service. lh~ high—c~pacity planes, so ce]leu wice-body jets, can carry a

simiisz number of passengers as t~ c- or three smal ’er planes. The number

of taxe— offs enc l anoings cecreeses aruc so does the nu~~er of gates in the

air ports.

As a result of extensive studies , the Tlyushiri Design euresu develc~’ed the

new wide— bod y jet T L _ t r , wh ich  setlef’ies the modern needs.

IL — 86 is the 1 aroe aircraft LhiC’h can carry up to 35(1 r assunqers. I t

hes conventional low w i n ~ c o n f l qu r a t i c i n , and Is  equ irp ed  w i t h  fou r  j e t

engines susoended under the LIncs end r~t v e d  forward to th~ fron t  eages.
*

- j The wid&-bciciy IL —86 jet has the  ahe~~ ccnstructi~ n wings with slant

angle of .~~~~ ue~ rees. The slots aistributed over the entire wing ’s length ,

three—gap flaps anu true aerodynamic brakes provio~ the excellent aero—

U~namic properties , especially curing lancing .

Tha f uselage has a large ciameter , this permi tted dividing the interior

into two decks: the upper one for passengers ana the lower one for cargo end

lug gage. On the left side of the fuselage there are three entries with

stairs , the passengers are able to enter or leave the T ower deck without

using the airport rampa . The passengers walk u p  the atairs onto the l ower

deck wherp they 1ueve their luggage , and then using the internal stairway

wilk uci to the passenger cabin. Tn this a i rcraf t then , the idea is

ree liz e d of trave ’’i-o wi th l uoqage , the passengar leav ing the aircraft

I
______- .~ -S 
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can take it w i t h  his without wet t ing for general unloacing .

The landing gear consists of three four—wheel assemb lies : the m ain

lanuin~ ussr ano the two wheel front lenoing gear.

Iha IL—ob has the automat ic pilot silo the auxiliary aysten~s assisting

true steering in all three p lanes; these systems are oriven by four in—

dependen t hydraulic systems.

The fuel , 70 — clO thousand liters , is storso in the wing tenks ( in

each wing there is one main tank end tuc supply tanks ). The air con-

di t ionin g system provides thp cabin cr e~ sure equal t~ the pressure at the 
S

airport , ur to 6600 m a ’t i t ude , and during the flloht at 12 ,000 sltitude

the pressure eguiva ’ent to the pressure at 2’.00 in a ’t i t u d e . The pressure

regulation systrm prov id  a the air exchange rats of 35 kg per passen ger

during the flight. The aircraft is equipped with an electric system for

0.—icing of wings, engine inlets ano pilots winushields .

Th~ power pla~t of the IL — bb consists of four turbofan 0—30 hP engines ,

with l~ ,UuU ~6 thrust each anc with relativel y low fuel consumption . The

noise eupprsssion aevices lower the noise levels to conform with th~ latest

internation.l regulations. The engines are equippeo with the thrust

reverses end the fire warning systems.

The modern r eo ionavlgational  system coupled wi th thp autopi lo t  and the

on—board computer , a~ low~ for completely automated flight from teke-off

to l anding . The crew cabin , normal l y for three persoi~s C captain , copilot

and f l i c i N t  engineer ) can be adapted fcir four persons ( navigator).

Th~ passengers cabin hes thre compartments with separate entranceE anu ,

depending on the class , car’ accomodate up to 35L passengers in the tourist

class.

Th . wide—body jet IL - ob was test f lown on Dec. 22 , 1976 ano at the

present time undergoes extensive testing on the ground and in the sir. 
S 

- 
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The iu l i e h aircraft inoustry, main ly the Transportation Works

P111. — ~ielec , joinec the production effort. They will manufacture the

main steering mecha nisms anc other structural el ements. [ne shculd not be

surpr ised by the des Igna t ion  0 main s teer ing mechan i sm ” , s ince  one has to

realize that the ~1c1th of t~ e steering system is 19.0 is and several  meters

high .

~ncther ~r mber of “Yak” fam ily

The Ajexancer Vakovlev design bureau cievelopeci a n~w ty pe of trans— —

portatiun aircraft — ~~~~~~ ~n the next few years a consiuerable number

of this oircraft will enter true “M~ioflot” lines , since i t  is expected that

they will use th~ re~ ulsz airports , presently accepting the Va k —L. O and

An — 2~ a i r c r a f t .

The yak — ~2 is designed for passengers and cargo transportation on the

routes from 401 to 2700 km , with the cruising speed of 800 km/n . The air—

craft design conforms to the rules cif Ft~R . There are tuc indep endent

el ectrical power systems. One ~- ? them provides three phase 220/ ] ISV

power ( three aenerntc’rs with 20 kVA newer each ~~, the other provides 27 ‘J d.c.

Power , from three brushless generators , with 9 kW power each . The

emer~ er~cy ac power supp ly  are the dc — ac converters.

The steering system does not have th t ~ hydraulic amplifiers , this simplified

the hydrc~u1ic system anci its maintenance.

Th~ extensive autopilot anu navigational equivalent anci automation

• of many procedures allows for piloting the aircraft by the two men crew .

The landing can take place at bao weather equivalent to the III~ class of

ICMO. Ruggedized lencing gear ari d wide tires el1 ow for l anding on the

gravel strips , especially in the North and Far East of USSR.

The aircraft is designed in two versions. One versicn utilizes the

~~~~~ -~~r-~ ~~~~~. - _____ ~
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princicie of carry—on l uggage , this version has 1 [  seats and is intended

for thp lOtS! traffic. Thp other version , for 120 passengers , holds the

!unc~ar~e i r l  crntalnere In the l ower deck. The stairwa~i for ~assenqers ,

bui lt into true jIrcr~ft , are l ocateci in the rear of the aircraft C similar

as in the Yak—~ j ) end ir’ the front on the ‘1 e f t  aide .

Th~ wjfl~ design is of the cuntinuous type, this lowers the weight

anu th~ jJiouuLtion cost.

ihe  ~..owerplant consists c~f three 0—36 turbofan engines , ceslgnec by

U. Luteryev , with 65U0 kt~ of thrust each. The outside engines are equipped

with the thrust rEversers , in order to shorten the landing cistance anci to

ease ti~- Irancuveririg in the airport. The unit fuel consumption is 0.65 kg/

kG.h , which is very economical. During the test flights or’ the Moscow—

LeningrqØ route , the Yak—42 uses 2~~ 1 ess fuel per passenger as compared

with the currently used Tu— 1314 aircraft. The engine operating time is

estimated fcr l~~,flfl0 hours , and th~ aircraft itself can fly without general

overhau l for 3~ ,!i.fl hours. Cirice eri e exp ec ts  that the average flying time

on the Iccal routes wifl  be one hour , It is expected that the aircraf t

will make ~~~~~ take—offs anu landings.

The Ya~—S.2 will cie th~ main aircraft of the “~erofJot” airlines.

The starting weight of the aircraft is 5t.,~~~ kG , the maximum loading

is 14,uuu kG , th~ norma~ loading is lO , 5LU kG.  The range at the normal

loaoing is lbSO km , and the speed at this loacing — e2[. km/h .

The IL — 76 transport aircraf t

The newest tren~port aircraft in the “Aerofict” is the IL — 76,

deve ’~ ped by S.’!. Il yushin desl on bureau . ‘he aircraft was test flown in

e~ r~ ri r, of ~~~~ The four-engine IL — 76 is intended fo r  cargo transports—

tion on mediurr arid l ong distance routes. It is powered by four D—30 I’N

_ _  

_ U
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tur~’cyf~ n p n — ’ l r ’p s , ~ es1nr 1~’r ~ ~ r~ ~c ’ovvcv , ~1 tt ~ ~~~~~~~~ - 0  x~ of t~’rust Each ,

su’ppr’ded rn -rd~ unde r the Llnqs . Tht~ en~ ines ar~ Lqulppe d &.~~th tdrust
‘I

rev~’r -~ers.

Th~ -~l~jntecj wir~~, Lt  ~‘) m~~t~~) L L n s t r u c t i c n  ~~-c 2~~’~ slar i t a n Q i e  is

~~~~~ ~ith nyLL~~u1ic Ur iv~~~, tripiL flap s d r i C  sI~~ts. Lel1— ue%I~ lc pEci

_jn~ mecri~ nA~ n• ~.in . iL L  pi~ ssure trcin . dnci (L.d l f l  i L n u I r i g gear allc&.. for

lonLin~ oil ~ravel eirstrips . lh~ ~l~ ctii c ~.ing deicing E IIOLS f~~r flight s

in u~ t tj t . uit t~~~flt ~~ I c o r i L i t lon s .

The lar .4e pressurized cargo scace el~ o~s f’cr t r a n s p c r t 1n ’~ a ‘erc e—

~1ze 
1 oad. Th~ 1 oa~~ rn ~~E henism In tr ’~- form of tt~c cra nes , each L-Ith a

‘~~ft caoacltv cif ‘~~C’T k(~ , a 1~~~cw f o r  cr’~ rten Ing f 1 c~’u inc ar.~ uri~ caCi n~ the

aircraft. 
-

fuseTh~
.-
~ l eng th  is Y .59m , hei~~ht  is 1~4 .76  rn

The ~~~~ s:~~r~ cf IL—7~ a~rcr~ft I s ~ L .~~~ ri ,Atraxlmum -;take_off weie~ht

~~~~~~ ~~~ rax~ru— “ cac Is LI j ,11 0 k~ . T b~- - cru isini sceed Is L5b xm/ i~

• T~~j x~~~~” U n  r;r~~ Is  ~m anti the ce~ flnt is 12,000m.

~uperscnic TU—lL.~.4

InC first atttJrp ts tL  LevElop ~upersuriic passEngt~r planE in the U SSR

~~re started ot tr~ enci of the ±~0’s, out their reaIi~ atior, encountereci

se v e x e  technical d1fficu]ti~ s. ~l thc~igh thEre were the m ilit ary aircraft with

similar capabilities but th~ adaptation t.ias not economical . The cievelopment

continued on a ccimp iet e1~ new design , typica ’l y civi~ ian. ~‘any problems

had to be so1 ved ~,hjch wcu~d assure the economy of exploit ation. ~arefu1

aerodynarr1c~ l des!gr’ ~~~~~~ f o r  thr~ decrease of the aereclynemical friction

coefficiert and t-o achieve oocd aercCvn~r’1c~i~ properties.

Thp TU_ 141a aircraft 1~ rowered by four ~JM— ]~~6 turbofan Engines ,

• with 13 , ~fl <G of thrust each , an. •Jth the ~fterburn of  l7 ,5O~ kG each .

Tht~ engines ~~ vlacao next to each other , uncier the fuselage. 3uring the

star t , the so—called stanu-Dy afterLui- n is turned on , and onl y if any of

- 
• - - — - - • - - 
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tr’~ ~ -v , I n ~~s r’ ~functIons, t’— e uftej~~ur ers ~~ turn~o on . The afterourn~ r s

ar~ ricrm.~~ly t~~i r ’~~~ Lfl ~r-ile .~L O 5 S ~~flI~ th~. SOufl~ oa~ ri~ r. ftc O U t S 1 U L

en~~ r,~~ ar~ ~~~~~~~~ ~_ itri the thruEt reversers, w~ iCfl shorten tr~e h nLin L

oi S t~~f lLe  uQ wr i  to louu i~~.

tn~ f lL I S  of th e ~ir c r~ f t  t i l t s  du r i n g  th~ take—off afl~ landi ri . L y

in orc~r to improve the pil ot’ s vis1Oi 1It~ .

The ces iqner s  had to solve m~ ri~ vpr~, cifficu lt ~r:L’erT s , ~or example ,

one c~ n r r e n tj or ,  th~ c r o t !e m  of acous ica 1 stress a’c tb aerod~nam1c r-~~ tiriq .

~~P’~~~ ~ir co”~ It1en1r1 o presented cons1d~ rable O i f f f t u l t l r E . The a i r ,

oht ’~!npC from ~hp pn~~~n~ oc- m r r e s c r r , ha~ t P ,~ t ’ o p er a t u re  ~f 5[-L~’~ r an~ had

t o b° coo 1 ed to the ar~b 1~~’-t t u ~i . or  t L r e .  Pr~Ori~ ot h e r s , th e  fue 1 tank was

used ~~ that nLrpose . The ~~n~ enc~ r c~ bln has tr:~ le wd1 1 s betLeen which

the Ii- lo cIrcu~~ite c. ‘he in ’lu d ual l Is ;orous , anU sucks out the used air.

The exploitati on life time of the  ~lrcraft is ex~~cted tc Oe .~U ,ULD

hourb . ft increase the saf~~.’,, th~ monolitic p cr i e l s  were usea in the con—

struotion , since the rivets just pop cut oue to the ~.tress differences.

This also prolongec the life time of the ~ircreft. The entire ~ing Is built

from panels , the rear part is welded . The p:nel~ are fastened with screws .

The elements are either chemically etched or machined. ~ sp~ ci-~1 aluminum

al1 oy was used in the construction , end ~‘so , the titan 1ur~ sheets In the

high temperature areas. For exama lr , titan i um sheets are used for

engine wa!~ s ann for cover of the rear eric fus&aa- , behind the engines.

ror gaf” v reasons , ~‘1 major systems In the aircraft are quadrupled ,

I ndependen t and ~utoiratic .

The aircraft reaches the cruising altitude of 2C~,Uu~.i m in 2~. minutes.

• The sound barrier is crossed at 1l ,uuu m , in oruer to avoio t h L  sonic boom

on the e~ r th  surface .

Th~ lu—i4.’. haa two passenger caoins , the f i r s t  class for  lb  passengers ,

ano &h~ tourist class for oU passengers. The first class cabin can be

- •• —~~ -••~ - —_ - ——~~~~~~~— - - -• ~ - - --~- -5-5-- — - - - • - - - - 5-
~~
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ea s i ly  Lorlverteu tu 4U sec~ts t~~rist class. The starting weight of the

aircrøft is ~~~~~~ ~[i.

The Tu- 144 has thin delta—shaped wing. The landing gear is normal three

point type. The front gear , with two—wheel s, can be steered . The main

]ancinq gears have t- wheels each . The aircraft can take—off on normal

airports , and it does not require sceclal runways or devices .

The produc tion ~f the Tu— 1L,4 aircraft has started , and the number of

seats Increased t~ ~Lefl. r.ther changes were also mace . The main lanoing

gear stores ~ntc th~ engine cods , whl’e in the prototype it was stored

in the wing . In the ‘ ren t of t h t ~ fu g e 1 eqe little additional wings were

aotieU tc i mprove the steering control . The cruising speed of Tu—144 is

~~~~~~~~~~~ 4cm /h .

F since th~ end of l b / b  th is  a i r c r a f t  has operated on the  “Aeroflot”

routes for t h e  transport of mail and cargo.
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TSbl p 1. “Aproflot” In thF fivp year period 1976 — 197b

1 — veer , 2 — number of pae sengars ( mi llion s ) 3 — cargo ( mil]Ion ton• ),

4 — eczrjcul tural services mjllj~np of hect -rea) .

PiqO tOPS ii?? W~S toll iNS NS.5

(~) ~~~~~~~. iii too in iii in ~~~j

_
4’ ~~ ~~~~~~~~ 2.11 3.35 2* 245 215 11.10‘.~~~
, 

*,i — — — — — —
n\ ~~~~~s,.i..a, so *0 10.0 07.0 1*0 ifl i

____
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Th~ IL — b~M pessen~~ r alecre ft for tr~nsco -Lin ental flii~ht .

‘h e c~ uss seotiuri ~huws the tourit~t versi on w i t h  16u seats.
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Wide—body TI — 86 — the lar ges t Soviet passenger aircraft. The version

shown In cross section seats 3~fl passengers.
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“Small ” passLr1~ er plane Vak—42. The cross section shows the tourist

version for l�~ p~ssen~ers.
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IL — 76 transport pleri f can carry ~C) tons of cargo.
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Front view of ha — 164
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inc fastest Soviet pass enger plane Tu-’11.4 on the run a~a y.  
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T h e  Tu-l’~’. lanuin 4 year.
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DISTPIDUTIOW LIST

D T I ~IV~L’TION DIRECT TO RECIPIENT

ORCANIZA’rIOfl IIICROFICHE ORGM4IZATION MICROFICHE

A20 5 DMZ~TC I E053 ?F/IN?JCA 1
A210 DMAAC 2 E017 AF/RDXTR-W 1 1 —

P 344 DI~ /RDS-3C 9 E403 APSC/XNA 1
C043 t’SAN IIA 1. E404 AEDC 1
C509 R)~LLISTIC R~S LARS 1 E408 ?IFWL 1
c510 AIR MOPILITY R&D 1 E410 ADTC 1 -

LAB/Plo
C513 I’ICATINHY IFRSEN/’L 1 FTD
C535 F1VIAT ION SYS COMD 1 CCN 1
C591 PSTC 5 ASD/FTD/NIIS 3F Cf3 9 MIA RF.DSTflNE 1 NIA/PH$ 1
D008 N1SC 1 NIIS - 2
11300 USAICE (U SAREU R ) 1
P005 I)0F 1
P050 CIA/CRS/ A tJ/Sn 1
!U VORDST1’ (SOL) 1
NASF /KS! 1
AP!T/LD I
1~I j /Cetck. I — 1 8 ’ )  1

• “~~~/ l~~l 3/!’PT. 2

FTD—ID (RS)T—2366—78
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