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o G-
C. JUMO 022 TURBINE (For overall Sketch See Diagram #1) ‘ - 25X1‘

1:_ Summarized Explénation to the Report about JUMO 022 Turbine.

The caloulation and the design of the turbine had been charged to a
group of engineers whose original working field had been exclusively
the design of the Junkers propeller, and whose professional training
wae more in flow technique and wing theory than in thermodynemic
turbine theory.
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~8hoTTly beIore the scheduled 022 state test run. Eight to ten test
power plants, previous to the state test run unit, had not achieved
a satisfactory result in respect to either the full performance of

the power plant and turbine or the specific fuel consumption.

he. " ul £ the third stage

resulted in a remarkable in=-
orease Ior the first time of the shaft performance, to Nes 5000 PSe
with a specific fuel gonsumption b, & 300 g/PSeh. The pressure be-

fore the turbine inoreased only immeterially, whioh can be explained
from the oritical flows over large parte of .the.guide vane ring blade

length (firqt and seoond stage). ,

With a new rotor blade gsetting of the third stage rotated -5°. the

022 power plant was reloased for the state test run.

Instead of now caloulating and designing & blading without mistakes

- after a new method, test gulde vane rings with blades turning on
Pins were ordered for sll stages. At the same time a test arrénge~
ment of the 14-stage compressor with adjustadle gulids blades was
drdered. That the power plant was improved by the experimental
twisting of all o : ‘

eXohangeable guido vene rings I, II, and III with,l = 227 and
25" were a failure.)

The ozporigcntq‘

The 022 Power Plant Turbine Blading:
A

" As ordered, the layout for power plant and turbine was to be for:

& propeller performance Fe =.5000 PSe
airflow 6" = 30.0xg/sec
compressor ratio E =P 1

- , 72
specific fuel consumption S 3005/P§Ch

‘fors ground conditione (apergtion on the test stand)
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No oonsiderable participation of the thrust in the effective per-
formance, .complete removal of pressure in the turbine (eventually to

subpressure for increase of the turbine flow diffuser-intermittent
propulsive duct) (outlet velocity = flying velocity).

Disoussed and used as basis for tho design wera:s

Adiabatic compressor efficiency degree ) 7ML = 0.85
Combustion chamber - combustion efficiency degree '75 - Q.96

Combustion ohamber - pressure decline APy = 4% of tho
compressor-pressure hud.

’ M;tonptod at first was an adiabatic turbine efficilency degree of

MTaa = 0.85.

' Band on previous ressarch of constructed combustion chanborl an 1n-
take veloocity of the gasses of combustion to the turbine was arranged
with

0 Gy = 105 + 110 n/sec

St
¥ith the above data, only starting- and end-points of r‘bhc_o:ngliyﬁ
!gf the energy converaion in the turbine were fixed. 25X1:

an adiabatio Tate of Hyjy. = 110 cal/kg corresponded to the nom-. . ~ 25X1
nal power at the above-men onod data.) As auxiliary ald for the
tur'bino design only & very inacourate h-s oxisted at first. Later
an .eapscially caloulated improved h-s diagran was.available with
specific heats 0’ and O after Justi, and R = 29, 56 for A = 4.

Ia the turbine caloulation and desi provisional lofting (contour)
of the turbine was first des nod. ﬁi‘d on the above-desoridbed inlet
and ‘outlet conditions, with gk = 0.5+ 0.61 The number of blades was
selected with consideration 20r suffioisnt blade overlapping. (Ar-
rangenent of the exit-nossle hot with ite influence on Jjet course
and mutual periodical osoillation). In selection of the blade thiok-
ness in the exit plane the process in blade fabriocation was taken
-dnto aonsideration. Therefore, the fres axial channel flow oross-

. seotions were fixed along the mean channel tude parallel to the
turdine axis. (later even under consideratioa of tho heat oxpuno:loa).
ot tho ‘rohtiom

S RN

- linf

W
&

This above tdiabttio incline wak now drafted into the h-s dhml,
under utilisasion of the total-energy points !IV' PIV’ Vn. . nd

Px, Tx, ¥x and with the efficiency degree '
. ; .
i 71- H 0.85 - ‘ (See Diagrem #2).

* smple use wu made in fﬁ.ziu
the blade angles.
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: Thé flow velocities G o to and
from the turbine are calculated and superimposed on- the correésponding

ad%ﬂk!tics. That is: : v

oLy g : Cp. = Ef»l
7 P and Vo o Fww
. 2 e 2
Ty’ = Ty - Oy A 710 = Tx - Q10 A
O om/fE 26 oo /pg
: Tyi-
," K .
21V [.T_]f 1 - K
- px  =|Ix, =
P4 LT P 10 '.uo.]Kl |

" These are the static (true) comditiens in the beginning and end of thq

5.

expansion.

Description of the Graphiocal Caloulation Method with the:kaﬁ-Diagram
for the Design of the 022 Turbines #1-10: T ]

[See Diasr‘mfﬁégg%‘

IThe points 94, 7

, ¥,y &t the beginning of the turbine expansion, and
P 0! Tl ’ V. ,'a% thé end. of the turbine expansion, were connected' by
tﬁe expgnaiégjmﬂytrope. This static total drop was arbitrarily divided
into three equaf stage drops and the latter agein, according to a
reactlon degree H ‘;ntorvwheel/ﬁ stator wheel = 1, divided inte two
equal part drops f%r”rptor wheel.igd stater wheel. )

It was tecitly assumed that the & -15?E?Ava1uea, as being dependent
generally on the deflection angle and 'in case of “the rotor blades--in’
a known way, &s by Stedler--in addition on the head slot round flow
(also the second and third gulde vans ring permit a flow around the
inner guife ring), coculd be achieved in oonformity with, the presumed
turbine- afficiency degree (and were also preserved). (Ierbatim trana-
lation,unable to decipher.)

In determining the blade-exit angles the following system was used for
all vane rings: (Bee Diagrem #3.) ‘ :

g .- Wi Tix
fr yg k" T

assumings :
‘  Wex ‘= 100 200 300
prg . A - X Y 3
Fx . Wax e
Polytreplic expanaion VVizs“ U V. w
sssumed on the irue
~ (tetic) polytropio ‘ -3
state! | 334123-% % % : ‘Ra‘»m
appertaining speed - - ' .  eal /ks

from the diagram:

Wis 83608 ¢ sin &’ (This angle has to be détermined.)

But new‘the parfofmanoé share fér eaoh stage corresponding to the expan-

sion has to be transmitted on the rotor wheel. (8ee Diagram #4;)'“Tho
directions of the sbsolute exit velooities from the rotor wheelt were
assumed to be parallel to the axis. Therefore, a further conditional

equation wast
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V, W cosd) = 2 fp,v, - P v = _n
b g n-lvf 11 . 2 23 . n-1

1l
g
¥

cos o) ' g b

1

v
1

In this way it would have been p@ssiblé,dxgs sketched in Diagram ﬁjjj
to interpolate on the pertinent Wy sind = G sind® in a procedure ‘

similar to the Ez-method with various assumed Wp, to the polytrope
transmitted WD _A and from the polytrope resad off V -= )

2g . k4

25X1

During the layout calculations every blade length wes subdivided
four times along the blade length for determining the necessary twists
for the condition: g.c = @onstant

A = 8onstant

Thiﬂ and the following circumstance made the'oaloulationa nearly un-
contrellable. ' :

The firet test-power plants were far below the rated performance of

Né‘ 5000P8_, with very high specific fuel oconsumption. For this reason
a rew bladgng design was laid out for beitter turbine efficlency degrees.
It was based on the very ocouragecus assumption that the course of the
preselected polytrope (very stéap and nearly falling in line with the
ediabatio) would have to follow the static change of ocondition, if the
biade’ angles and nozzle orose sections had been rated correspondingly.

‘ 25X1

lby this method the turbin
' _then betder,

s

The definition of the flow loss factor Ps 4 -and the definition of the
nozzle efficiency degree ﬂ? ‘

Peo Voo -

[::::::]According to this relation :fbulﬁ7 both ingrease with increasing
flow velooity-- until the limiting value of oritical flow-and approach
& limiting vlluij- = 1., (But ar impulse or censtant pressure
turbine with 29— 1 does not exist.) :

. 25X1!

It is a well=known faot that 1easorllosieu appear by curvature flow, if
the gas expands at the same time in the flow channel and avoids de-
tachment of the flow from the channel wall (from the ourved wing).

. . ‘ )
The above-mentioned dsfinition of the efficiency degree contradicts thia
simple fact in the beginning, v

The sketched h-s diagrams (in Diagram #4) which genbrally can be applied

to all six turbine blade nozzel channels, are designed for critical
flow at the temperature Ts with = % - :

. Ukv.as ‘V 4 x’R‘TS‘

SRR LU : SECRET S NI FAS:

3
[
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with fricton more accurately o . [ x “—
. Wiev -Vs’x'l (n-1) R T

for each of the three h-s diagrams equal, equal "p" from'ﬂ;? ﬁi --ﬁ%— T

B

=

alsgo equal " supposed (equal x = f(‘l‘), of oourse.) !
Then also 21V . R IV = g_%,v,;f—l- = (=2 )“n‘;c ' 1 critical
o : p5' P5: 04 5 ¥ m are equal cr ca

pressure ratlos.

But Eﬁ ie not a critical pressure ratie. :
¥ : ps \

Since the gas flews oritically also in point "Tsug, Pg} V5

i o i ‘ ;
Then'n'éﬂv - ‘ '2,1:-1 should bééche a oritical pressure ratio.
‘ 5 . tm+l

This oan be achieved thrgugh;{ 'ﬁtroduction of & new definition for. S0 ffic-
deés:u,?co--xﬂ_'*% - 2 ¥l n-1
RN T =T

and through introduction or‘ & new polytropi'oal .axponent. "n", .

But ene cannot imagine on’é and the same prbo.esb of ‘pol;vt:;epio oxpanlion '
et the same time with two different polytropio.exponents and efficiency
degreess First with ‘

I1.{7 -5’2 -/ (chanmlfuﬂz‘ and secondly: with an lr'bitni'.i'fy orsated
. v”?cﬂé‘ind B - ' PR S

‘Mhii'uillyiii, of the orié&qql flow Soha§iar‘¢nﬁ thivnﬁuiyiin of*iﬁif | ;.
- efflolenoy degrees at the ourvation flow, point to the mistakes which.
“have been made, but still . do not touoh the mein resson., REE

The essential peint is & misunderstanding undutho'wrons use of the h-a
disgram in general, when with it static ohanges of conditions of a
es are handled. The heat content of statio gases. is u and nét k.
he process of treatment of conditiom ohanges of static geses. ipn ash
‘h-# diagrah ig a mistake; they can only be followed by means of a
p=v, or alsc & T-p diagram. Whe h-s diagram is made for adiabatio
expansion (and compression) for entering and leaving flowing gas.
(Zaoh polytropic expansion between two intentional pressures of a
€as results in greator work as the adiabatio.) The total energy
content in flowing gas coneists of the sub-amounts. '

: . 2
h = V+p.vfo-é-§-

Theee amounts cannot be kept aepn.ra.hd. in the h-s diasgrem.

25X1

2 b
5 2

. S uf;-‘u“ 2
of ‘the total energy drop Ahmata = AU + Apvi#s 04 -2-2 ocan b'o‘gl.:l.nod

. With a precticel 71)’ whioh gives evidence thaf only a part ¢

. . o,

SECRET . P B S PR
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in the expansion in the turbine blade channel (the data for.spgjﬁy 25X1
depending on the deviation angle, the channel form and the tip slob fl@ﬁ’
are widely spread in technical

| the blade channel -
0zzle cross sections and therewith the blade angles were determined

‘,'ﬁk The Turbine Bearing:

The turbine besring reached very high temperatures during operation,
whereby its rotating qualities and lifetime performance were unfavorably
influenced. Furtihermore, considerable quantities of lubricating oil
infiltrated from the storeroom (p, & P outside) into the cooling air
storage (p P )Je Since sevefal bearings failed during test opera-
tions, and all éoaringa<|howod bad oartographics, changes had to be
made. 4 new development for the bearing had te be found, (See Diagram
#6, Sketohes 1 snd 2.}

25X1

In the case of the turbine bearin con-
structional errors and deficiencies produced the unsatisfactory bearing
rerformance: ’ : :

SECRET
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av First mistake: Wrong return-furthering thread!l
: . Improvement
right hand thread . left hand thread
Lubrication Return
b b=
cation

Direction of Rotation - Diroction of
Rotation .

b, Second mistake: Every rapildly turning bearing has a strong 3
umping effect. ©25X1
| *his area
was open toward the cutside only by a slot, through which oil should
net flow. Furthermore, no flow channel for the intended cpoling air
stream existed (except the above-mentioned sealing slot).

e, I stake: The solidity of the shaft was vory doubtful
becauss the omiseion of the fillet in the iransition from the shaft
to the flange.

d.» Fourth mistake: According to the above, the lubrication as
intended by the ohiefs was very questionable in respect to improvement
of the cooling, and therewith improvamont of the operational gquality
and packing.

- 25X1

Sketch 1 (of Diagram #7) is significant because of large channels for
relief of the area back of the rollers and for passage of the ooolins

air (from inside and from outside). [This bearing was installed in
the turbines for the stete test run. ,

Sketch 2 (of Diagram #7) 1s a further improved design It 25X1
provided a splash ring consiructed as & roter for amply supplying .
cooling air and therswith safe lubrication supply for the bhearing.

_Aleo the eplash ring would insurs that the lubrioating oil, whioh'

AT .

was blown off the rollers, was directed intc the slot. The mounting

of the whole roller bearing in a closed casing should exclude damsg~

ing the bearing at the assembly of the shaft. | 'another 25X1
drawing (Diagram. #8)  [is an additional aketoh of ihe baarings 25X1!
and their relation with the turbine al-ombly.

D THE THRUST NOZZLE

Aocording to orders,tho relative share of thrust on the effective tetal
performance of the 022 power plant should be as small as possible.
That meant the exit velooity ° of the gas from the thrust nozzle
should be as low as possible, %ho turbine games should be reduced

to tho energy level of the outside pressure of a motionless power
plant on the test stand. Under consideration of flight oonditien,

11 = 200 m/s weis selected.

Only a short diffuser for the thrust nozzle could be contemplated
because ¢f the presoribed measurements of tho inlet oross seotion
of the thrust nozzlo.

SECRET
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However, the conatruohien office delivered a contracted nozzle which
was even more converglng than planned. It had not been taken into
consideration that the smallest flow cross section is still consid-
erably smaller than the axial fres cross section. For this reason
this thrust nozzle was officially changed (as shown in Sketoh 1 of

Diagram #9).

After a short time in operation the inner oovoring broke at the holes
for the auppert arme (Sketch 1).

Despite romoval of the throttle points in the thrust nozzle, the brake
horsepower from the turbine remained far below the rated values in the
beginning. .

Ner = Nep * ”ew.' “*"'2 5:2’5':%" 3’-‘-‘1v[ - 6‘1‘: Iv; %‘1'

) .

FrOWsuTol Qg = 45 48 T 5 5.3 5.5 6 kg on-?
Net ; Ngj = Nep = 3200 e 5000 PSo

To achieve the highest possible performence on the shaft, the toﬁpﬁru-

ture T., was raised but this also made the exit temperature and the

thrust ¥ndersirebly high. .

As a oountormeasﬁre all later test runs'f6£ epproximately two yeares
were performed without thrust hozzles. The gas euoapqd from the back’
of the turbine.

Dr Cordes thought that a hood screwed to the last turbine vwheel and
rotating with it could hot be realized as & substitute for a nozzle.
_Such a rotating bcdy in the desired proportions could not be buili

~ 80lidly enough (1 - % 72 2 25 kg mm -2 ).

Shortly beforc the 022 state test run deadline the thrust nozzle

(rether the diffuser) was designed (acoordin to Sketch 2 in Diagram. —
9). Here a version of the 012 thrust nozzle \‘ 25X1

wag adopted because the originally selected 022 construciion proved .
not to bo broakproof. Vo ‘

25X1

(here at the positive diffulor3
Fo, Po, Te

S ;Z,a_,n‘ Ty 7 ¥

in the relations:

‘_V"_'r Po %R—%H -I..l] ,.71_‘- M -1

(9_2) l?.'el:'?" -n’lgg.'l'

SEORET

Sanitized Copy Approved for Release 2010/05/27 : CIA-RDP80-00810A000600030010-1



'Sanitized Copy Approved for Release 2010/05/27 : CIA-RDP80-00810A000600030010-1

\

SECRET _ 25X1
- 16 -

fjﬁTho‘vnrieu- parts of the combustion chamber of the Jumo 022 (&s shown
in Diagram #10) are as followa:

Part‘#lz 12 pieces, combustion chamber head: parabolic hollow object,
passing into a circular ring sector. Approximately three mm slot
betwesn the single sectors. The 12 heads were welded %o a closed

ring. :

Part #2: 12 pleces; preheating chamber for combustion air; welded
within combustion chamber head.

Part #31 12 pileces; turbulence rose, welded within Part #2. A slide
£it was provided for the fuel nozzles. »

Part #4: 12 fiooea; stiffening metal with "heart shaped hole".
Cumbustion chambers without this stiffening metal piece tested pre-
vicusly always ripped between the heads. With the stiffening metal
pleces added, the flow through the air slots was impaired. Additien
of the heart-shapsd holes permitted air masses to flew into the com~-
bustion chambers. : :
Part #51 1 plece: oylindric outer envelope

Pedt #61 Approximately 140 pieces; outer looondiry air mixers

Part #71 1 piecej conic inner envelope | ' .
‘.Partv#en Approximately 140 pleces; inner secondary air mixers

Uatérial’ for part 5, 6, 7 mnd 8 wered@|T with a sheet metal thickness
of 1 mm at first and later inoreased 3o 1.5 am. ‘

Part #91 1 plece; outer stiffening ring
Part #10: l‘pitﬂll inner stiffening ring
Part #l1l: 12 pleces; logkot plece for glow plugs

25X1

A1l parts were carefully welded using the best equipment. The sheet
metal thiockness was valsed from one mm to 1.5 mm by an annealing
cperation in aluminum powder (filings ) by » diffusion process. In

this way perte touched by flame could be largely proteoted. However .
is the best heat resistance also raised by this procedure? R

Nevezrthelenss, dents and bresks whioh reduced the life of the chambers
always appeared on the combustion chambers. . SN

Aoccording to the opinion of the oxporfl these repeating froukl were ‘
solely caused by the eloillﬁtionl of the thin sheet metal body. : i

-
i

} ' P el Bl
SECRET - | |
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deformation by bending moments conditioned 25X1
by the general layout of the combustion chamber largely contributed to -
the dents and breaks of the metal. The hollow body, which was orig-
inally supported only in the planes X and Y,(uco Diagram #11)} and
cantilevered betwean the planes Y and Z, was very soft and subject teo
vibration. During the development,ths turbulence rose was built in
for combustion reasons. The bore of this turbulence rose with the
pin of the fuel nogzle connection formed & third bearing in the
plane "Z" and a "straightening" of the combustion chamber head in a
- poncentric-conic axis.

If the hollow body were supported only-in the planes X and Z, then the
forced moments M_ were avoided, but the general bending moment be-
Aamas orastar sohin and the danger of vibration breaks increases. .

25X1

A stator ring after the compressor Tov :
would be very desirable for two ressons. One was the oconsideration:
for & more oven flow. The seoond was for suppert of the bearing
_oantileversd from the first tuzbine stator stage.

. But all theme oconsideraticns were sbove the "horizen" of the present
.speoialiste, The first designs and oconmstruotion forms of the ocon-
bustion chamber suffered dus to the faoct that the technical designers
had previously worked on construotion of formers or were auxiliary
draftsmen nearly their whole lives. ‘

The layout of the BMW-024 annular conbustion chamber eouid have been
a good gulde. :

 25X1

UEELk.tbh (Diagram #1l) shovs the originsl constructien form of the
annular oumbustion chamber consisting ofs

Part #1l1 1 piece; oylindric metal 6;:133._thioknoll of = 1 om,,
with outer secondary air mixers. -

v\ ! } . , .
Part #2: 1 plece| inner conio metal oasing, = 1 nm with inner
seoondary air mixers. ‘ ‘ w‘ '

Part #31 12 plecesj parabolic ocombusiion chamber head, conically
arranged and penetrating each other at "A" connected %o #l and
#2 at "B" and "O" (coupled). The eoverlapping edge "A" was welded
and gave a fairly geod flow profile for the mixed alr flowing .

SEORET
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near the heads. The intake nozzles inte ihe heads were simply bent.
Staggered-arranged ram tubes "H" gulded the combustion air into the
combustion area "R". The whole hollow body was supported by “X%

at the outlet of the chamber in the turbine stator first stage and
by the screw of ths glow plug at wyh, The hores "Z" were later
ingtalled for improvement of the combustion. This original con-
structien was im no way satisfactory. The combustion efficiency.
was very bad. After a short fest run only an unrecognizably dented
and torn metal bedy was left. ’ ' _

But the contours gilven in this thoughiless unprofessional design
wers alse later binding for the new construgiion to achieve better
.combustion and lenger life. Babtter combustion was achieved through
the addition of an expansion mnozzle in the combustien chamber

head (oreation of a pre-heating chamber for the combustion air)

and by superimpesing of a turbulence throttle ~ both taken from an
excellent description of single combustion chambers in British-
" American power planta with 99,7% combustion efficlency.

Becauss of the conically arranged nozzles - their pins should suﬁ—
port the combustion chamber on the heads - the combustion chambers
were atill always dented and toyn despite all msorts of atiffenings.

25X1

— i
Allawine ava tha nnnnidnrﬁticnn‘

which in all probability
do not cheok with the actual meagure L2l

As o sample for an exemplary, molid sonstruction in regard to the

support of the combuation chamber, drawings end parts of the BMW-024

power plant were avallabla. Aooording. o this model the 022 combustion

;hu?bor should have been laid out | (shown in Diagram 25X1
12

Part At & pleces; uupparting profile srms betwaen every second ceombus~
tion ohambor hes&d. : i

Part B:r 1 piece; imner suppori cone, welded at g with "AY,
‘Part D: 1 piece rolating nome ring, welded on suppert arms "AM;
betweon the combustion chamber heads added to the rotating) profile
ring “E". . ' :
Part Ft 6 pileges; combuption chamber heads "FY, mounted into the
profile ring "H*. The wrear end of the heade walded intoc two eonaentrie
siroular stripa "G¥ and "H“.
On these oiroular strips ("% ox "H") are:
"Part It 1 plece; outer casing with euter secondary eir mixere.
Part K: 1 pieco; inner oseing with imner secondary alr mixers.
Part L: 12 piocesm; inteke noszles, welded %0 the nove ring and shapes.
. The sketoh shows, fox the saks of completensss, the injeotor assembly

with the injection noszles and the mo-oalled diakse for mixing in the
BHW construation.

The whole ocnmtruction is everlosded snd heavy and oannoy be recommended
vsosuse the redially loasted aide wallos of the ring saotors' warped

SHCRRET
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ends of the parabolic combustion chamber heads are parallel to the
support profiles "A®,

The following construction form oen be regarded as the best selution.

Fuel injection nozzles arranged with suppert pins parallel Ho the power
plant axis. This demands a slightly changed construction of the
turbine casing. | \ 25X1

B AXTAL COMPRESSOR

. The following parts are identified in::::Lkotch of the axial compressor 25X1
(ses Diagram 13): B o
art les 1 pleces, compressor casing: ,
Divided im horizontal axis (parallel to axis) consisting of:’

Part 1: 1l piece; outer casing metal, 1.5 mm thick ’

Part 2 4 pieces; longitudinal flangs

Part 3: 2 piocog; flange

Part 4: 13 pieces; -ring

Part 5: 13 piodos; stator ring . co ‘

Part 2a: 13 pleces; stator ring, completo, consisting of:

Part 7: 1 plece; outer stator ring

Part 8: 1l piece; inner stator ring Steel welded gas welding

Part 9: stator bledes '

Part 3a: 1 piece; compressor rotor, oomplofo, consisting of:

Part 10: 14 pieces; wheel disk, new construction form without hollow
shaft and flange (soo Disgram #1).

Part 11: various; light metal blades, with dovetail foot strip.
’ Material: alloy, hammered in die, afterward worked over
and recently also finished in die (pressure die ocasting?).

Singlc wheel disk, statically balanced:

Part 12: 13 pileces; plug adapter (struotural element of the hollow
’ shaft with flanges), only in new conatructien form of
rotor (see Diagram # 1).

Part 14: - 1 piece; front flange shaft
Part 15: 1 piece; rear flange shaft
Part 16: 1 piece; labyrinth aplit gasket (G 1.5 ks/loo)

omplete comprcas or rotor statically and dynemically balanced
G _ngNTER&RDTATIMQgggQQELLER<HAIN GEARING

1. Constructed gears:

" A sketch jrlagram #147 shows essentially the construction of the
prepoll.r reduction gear, scaled M = 1:5 in full power flying operation
- with

SECRET
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‘ - 20 -
n, =+ 6000 min “ and §; = 5000 PS,
front prop n, = + 1000 min ~ ana W, = 2500 PS,
-1

rear prop n3 = = 1000 min and N3‘— 2500 PSo

The drive-sun gear I is driven with n, from the front end of the com-
pressor shafi over drive shaft 1. Ths planetary gesar II, rotating with
Na = 5660 min —~, drives

a. the wab 6 through its axis 5'and the shaft 2 with n, =+ 1000
min ; and
_ e
b. +the hollow shaft 3 by meshing with the inner toothed central
gear #IIIL. : .

"Parta T and‘a on the secondary drive shafts carry the hnavy control- 1
lable-pitch propeller hubd bodiss. The propeller control gears (geared
oil motors with planetary geers) (ses Diagram #15) are mounted within
the hub. ' :

A geared oil pump regulated by the epeed governor supplies the Servo-
motors in the propeller contrel gears V through & piping systen
ineide ths hollow shafts. This way the number of revolutions of the
counter-rotating propellers ies regulated to n, = + 1000 and

n3 = 1000 min =1,

By the selection of the gear ratiloc,appropriate deviating numbers of
revolutions are: ‘

&, front propellexr: n5 = + 1000 and ng = 900 min ~1

rear propellar: nl = 860; n¥ = 1140 min™>
P 3 3 .

'b. rzear propeller: n% =1100; naxxw 900 min~*

frent propeller: n% = 928; nx; = 1072 min™t
If the fesmthering is applied completely to the front prépellor, hé - 0,
the rear propeller with n, = 6000 ﬁin'l, would build up to ny = 2400
min "*. If the feathering is applied completely to the rear propeller
n3 = O then at n = 6000 min'l, the front propeller would build te

n, = 1720 min”l. This tekes plece providing the performance oqnilib-
' rgum between turbine and propeller perfremence permits the number of
revolutione.

The fluotuatidni from & synchroniéod run which were frequenitly observed
in test operations on the test stand were considered as & serious

(malfunotion. | 25X1

A turning moment Mh = 596 mkg was trensmitted to the powsr plant
from the gear box shich could be used to. measure the performance.

The operation of the gearing was safe apg far as golidity and life were
‘concerned. Additional oil cooling provided by bores "O" was required
at the central sun gear I, because of frictional heating. C

2+.Designss

the design of a gear for the 25X1

t

Loy gt
FEE R ook

SEORET : e
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‘ Fgys
012 propeller powsr plant. (The construction of such a gearing is D5x1
shown in Diagram #16.) '

‘The transmissions

= n./n, = +6000 =46:1 and
£1 1772 <7000 : |
Jﬁé - nl/n5 - +6000 =- 611 25X1
=1000

and the performence distribution are here compulsory. Ev.rything_
else concerning such a gearing is mentioned in Diagram #16.

DIAGRAM (2 H - S Diagranms

DIAGRAM (3 Determination of Blade Exit 4Angles

DIAGRAM 4; H - S Diagrams for 3 Turbine Stages

DIAGRAM (5) Sheet #1 - Turbine Flow Ghannel

©  Sheet #2 - Turbine Flow Channel _showing Blade Politionl
elong the Mean Flow

DIAGRAM (6) Turbine Bearing Installations as Dosignod by Turbine

‘ Depariment

DIAGRAM 273 Kew Dosigns for Turbine Bearing Inutsllttionl

DIAGRAM . Turbine Arrangement (Bearings and their rolation to

' Furbine Assy)

DIAGRAM lé Turboprop Power Plant

DIAGRAM (9) Jumo 022 Thrust Nozzle
DIAGRAM 10; Annular Combustion Chamber
DIAGRAM (11) Combustion Chamber and Turbine Casing Development

(Pirst Forma
DIAGRAM (12) Combustion “hamber and Turbine Casing Development
‘ (Not Constructed)
DIAGRAM (13) Axial Compressor Design
DIAGRAM (14) Counter Roteting Propeller Main Gear (Jumo 022)
DIAGRAM (15) Propeller Control Gears
DIAGRAM (16) Propeller Gearing for Jumo 012
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