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CONEBENTIAL

FOREWORD

This 1s the second of a series of provisional reports on the input
requirements of the aireraft industry of the USSR.#+ It sets forth some
tentative findings on inrut requirements —- in manpower, materials, and
energy =- for the production of Soviei airframes and airecraft engines.

The purposes of this report are to provide a progess renort, to iden-
tify significant inputs, to set forth zome tentative findings, and to nroe-
mote cont nulng discussions with those persons who may be of azsistance
in this study =~ by calling attentlon to further avenues of investigation,
by suggestuing a sharvening of the methodologies employed, or by providing
some of the additional toels and information required.

Since thiz is a provisiocnal working paper, some substantive shortcomings
and statistlcal inconsistencies may exist. In some cases, theoretical
values and constants are subjeei to individual choice, In the final analysis
the fact that time and manpower are limited suggests that these scant re-
sources be apnlied to pushing on with the job at hand rather than to explain-
ing why minor inconsistencies may exist. '

#* Analysts are referred for background information to the first provi-

sional report on the subject, CIA/RR PR=8, Input Requirements of the Aire
craft Industry of the USSR, 20 Oct 1951, Tﬂi’éﬁ'ﬁ%
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CTA/RR PR-19 C@Nf fDENUAL

(U8R Project 38-31)
- SECURITY INFCIMATION

COMPUTATION OF INPUT HEQUIREMENTS
oF THE AIRCRAFT INDUSTHY OF THE USGR®

---- -

Hanpower requiresents for Soviet sirframe and aircraft engine produc-
tiom bave heen cowputed in this report for several models which have
reoeived considersble study. The compulations are based on an squation

25X1X7 daveloped ont of US and lllexperience. Fubure work on manpower require-

“mrnks ehould dnclude stuty of cther models; work on propellers, sccesso-
vien, and spare parts; snd research aimed at determination of concrete
values for the variebles used in compubing manpower inputs.

The materisl requirements of the Soviet afrframe and alrcralt engine
industriss heve bees compubted in this report for the same sirevaft and
airereft engines considered in computing manpower requivenants on the
hasis of ioputs for US types comparable fox this purpose, with sllowance
made Tor known and estimsbted differsunces in the Hoviet typea. Future work
o paterisl requivements should include study of edditionsl types; verifica-
fieny of tentetive weights; determingtion of input welghtis for propellers,
tires, rodios, and other eguipment not included in the above tabulaticn;
determination of the averspe proportion of rejects in Sowiet plente; snd
investigation of the anumber of spare parts reguired by the Soviet Alr
Foree per sirplens and engine,

The energy requirements of the Soviet airframe and engine industries
have heen computed in this report for a given weight of product by sualyz-
iug the energy requirements of a hypotheticel plent in esch industxy,
seoessing ite requiresments item by item and adding to obiein tolel require-
ments Por each type of eoeyyy. Theee campubations heve been made on the
besis of US data end roughly sdjusted Por the U3SR with such mesger data
98 are svaiisble. Future work on energy inpubts should include more detmiled
vesearch on each separate itenm of equipmeni and each procegs in the plant,
giady of propeller and asccessory plants, avd acquiesition apd use of additional
over-gll date for checking computed energy inpat requirenents.

A% PR A g A S ALY SR

E T vepord contains informetion aveileble to CIA as of 15 Kay 1S952.

CONFIBENTIAL
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I. Computation of Maopower Input Requiremente.

Monpower inputs for Soviet airfreme and aireraft engine production
25X1X7 have been computed on the besis of an equation developed by conbining
the work of N <0 the work done durding

Yorld V&; IX¥ by Dr. T.P. Wright, then of the US Aircraft Production
Bomrd. 2, :

A. PRequirements for Airframe Productlon.

1. The curve of man-hours per pound of alrcraft versus percent of
meximm output will vary in the same manner as the energy ioput curve. In
the case of energy, there exists a minimm or "maintenance” energy input
level, to which is added the incremental e=nerzy needed for production.
Similarly, ia the case of menpowsr, there is an almost constent “indirect”
labor component, plus the incremental "direct” labor used ia production.
The ratio of direct to total lebor may run from 40 to 60 percent in Boviet
aircraft plants at peak production. ;_-}_/ These relations may be expressed
by using the method developed by Dr. Wright L/:

E=D+F +A (1)
where § = totel workers
F - indirect factoxry workers {assumed to be 50 percent proportional
to output and 50 percent independent of output)
D = direct factory workers {proportionsl to cubtput)
A = office, sdministrative, and other overhead workers (essumed to
be independent of output)
Tn terms of percent of maximun cutput, P,

B =(P/100) (D +P/2)+ (A 4+ F/2) . 2)
I Dy = WEg 3
{ where v ratio 8? direct to total workers at 100-percent production),

then, substituting equation {3) in equation {1),
A = By (1-W) - F (4)
Substituting equation (4) in equation 52),
E = (P/100) (Dygo + F/2)+ EByoo (1-W) - F/2 (5)

F Footnotes in arsbic numerals are to sources listed in Appendix M.

.

CORF TDENTIAL
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2. The mmber of direct vorkers will decrease with the cunola-
tive number of aireraft produced, aloog an "80 pervent curve” or simiiar
function. The general forwu of thie squation 1s

k'

in which, for a

axn

given model in a given plant,

direct man-hours required per pound of saixfram: muber “z”
direct man-hours required per pound of alrfrase muober obs
cumilative airframe nusber

soustont fector (represeating slope of line)

Frcm the sbove eguation wmey be ghtained the fm lowing equation

tor D
' n
where R

G
¢
e

]

WoHE N

- direct workers 5/:
o {6)

airirenes per wponth
afrlrome wvelghs

wonthly shift-hours worled
effective work factor

By substituting equetion (6) ia equation {5), the folliowing
equatlon my be

sirfrane number

B

obteined for total mmber of worlers ab the point vhen
o' of 8 given model 1s beingz produced in a given plaah:

(p/100) MORE /2 4 mgy (W) -¥2 (T)

3. Bleven terms ave containsd in equation {T):

R

MEBe s o

o 8

B
¥ =
N
3

#od

b B R

)

Tobal musber of workers

paveent of maximm cubput being produced

mmnber of alrframes beling built per nmonth
sumlative airfromes of given modsl baing produced
in that pilant

alrfreme woight (structural) built in plant

nonthly shift-hours worked

effechive work factor

drect man-hours per pound of flrst alvfrore produced

rxponentisl fector

percent of direct %o total workers

muiter of indirect factory worksre

OFf the mbove 11 terms, 4 are veriable -« "E" {the solution}
end “P," "N," and "x" (the prime varisbles) «- and the obher 7 tevms

ara constanhs.

It is upon the accurate determinaticn of the velues of

the congtants that the velidity of the solubicm depends.

oy
-y

C.ONF IDENTIAL
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L. Bome work hes been done on each of the constants listed, but
the results leave much o be desired:

a. Afrframe structural weights, "6": this factor 38 known
for some Soviet aircraft, not for all. 6 ublished ORR air¢raft plant
studies should be consulted for subcontracting as 1t gaffects the input
requirenents of specific Soviet airframs plants.

b, Direct man-hours und of alrframe, "a": this factor
25X1X7 _ bes been estimated by the and by Ths U5 ALr ] Force, 8/ but
not for Soviet aircraft. A method of determining anslogies has not becans
evident.
c. ntial factof , 'm"t thie factor has been treated in

many sources. 9 verage values mey be derived by airplane type, from
past performance, but means to predict values for nev types are not evident.
The commonly used vslue for "n" is -1/3.

d. Monthly shift-hours, "e": this factor has been studied by
25X1X7 tpe and by ORR. 11/ A considersble amount of basic data
is to be found in wapublished (AR Soviet aircraft plant studies.

Effective work factor, "e": this factor has been studied
25X1X7 by the and is discussed briefly in the present report (see
Appen N re work needs $0 be dome on thias sublect.

f. Ratio of direct to total workers, "W", and nmumber of
indirect factory workers, F': <these factors have been discussed incon-

25X1X7 &Tusgvely vy the RN = vv o5®. 14/

5. Values have been computed by the [N tor atrect 25X1X7
man-bours per pound of the thousendth sirframe of the types dealt with
in the present report. To use these data, eguetion (7) may be altered
by letting a' = computed direct man-hours for the ﬁhmsandth alrfrome
produced, so that, if x « 1,000, then, a'a ax?
By the inserticn of these wvalues, equation {7) my be made %o read

- (p/r00) Fao0®l gz 4w o (W) -¥/2 (8)
ce

6. The other values chosen Por the present report are as follows.
Three are bmd on I d=te 16/: 25X 1X7
: 182 e = 0.T0 W = 0,50
The fourth 15 a.sswmd, hased on Dr. Wright's caleulstions 1
F-3A
If W ) O Sand P = 3A, then from equation (&) it followse:

=F+F3
60975%00
-l

$-E-C-R-E-~T

e A e A v o
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By inserting thesz values in equatfon {7), en equation is
cotained for output aby 100 percent of capecity:

e . quf o O3TRioo 0.Stoo- 0Tk
100 + (182Y 10.7) 2 z
| HNygla
0-58100 = —20
1775
5

Ga.* '
100 _ - 0.0157 Ga' per alrcraft

The equation for output at 20 percent of capacity is
. (o) [Magle’ . 0.3T5 SHogfa’)  (0.312) (5)Fa00ac (11)
20 = ke + + ;
(182) (.7) 2 63.7 63.7

= 1%?-'1;4- 3%3.'7+ %% = 0.03528 Ga' per aircraft

Ey00 =

7. By substituting in equations {10) and {11) concrete values
for airframe structural weight "G" and direct men-bhours per pound of
thousandth airframe "a'", maapowsr inputs may be computed for the prodvc-
tion of airframes. These are given in Table 1.

Table 1
Manpover Requirements for Soviet Airframe Production a/

Funber of Workers Required

a to Produce 1 Airframe in 1 Mouth
{Airfram= a'
Structural  (Direct Man- E,,, (st 100 Percent Eqg {at 20 Percent
Aircreft Weight, Ibs) Hours per Ib) of Capecity) of Cepaeity)
MIG-15 4,000 v/ 1.66 104 234
11-12 13,300 &/ 1.56 326 732
Tu-k4 35,100 g/ . 1.39 766 1,721
L1-2 9,100 g/ 3.03 b33 973
11-3i6 19,500 ¢/ 1.73 530 1,190
Type 31 k9,000 d/ 1.00 769 1,729

a., For the thousandth airframe of & given model produced in & given piend.
b. Based on analysis by US contractor. 18/

¢, Based on USAF analysis. 19/

4. From earlier CIA/RR report. 20/

-5 -

5-E~C~R-E~-T

ke - -
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B. Requirements for Aircraft Engine Production.

1. PFor engines, curves of dasta such as that used above do not
exist. A makeghift set of curves, based on incomplete data, hes been
prepaved. The data are given in Tebles 2 and 3.

Tabls 2

Datu for Computing Munpower Requiremsnts for Piston Engine Production

Direct La.bor_/ —/ __/
Requirements i/ Displscement b/ Take-Off Power

Eogine {Man-Hours) {Cu In) (Breke Bp) ~ _Type b/
VK-107 2,500 2,135 1,630 VEE-12
AM-U2 and 45 3,000 2,850 1,915 VEE-12
Agh-21 1,100 1,410 690 Redjal- T
Ash-82 3,300 2,495 1,825 Radial-1h
Ash-90 3,900 3,350 2,200 Radial-18
¥-11 800 526 158 Radial- 5
R-3350-26W 2,000 3,350 2,200 Radlal-18

25X1X7§q except for the figure for the R-3350-26W, which is
taken fram a CIA port. 22/

b. Air Iatelligence Center {ATIC) figures. 23/

Table 3

Data for Computing Manpower Reguirements for Jet Engine Productlon

Direct Labor
Requirements 9_/ Dry Weight b/ Take-Off Thrust b o/
Engine Man-Hours) {Lvs) {Dry Weight, Ibs Type &
staiiu)ﬁene 5,000 1,850-1,900 %,500~5,100 Centrifugali-1-1
WBD-45
German 003 1,500-2,000 1,375 2,250 sxis) flow-T-1
Russian OOk 2,500 1,650 2,200 Axial flow-5-1
Ggmﬁi; 00k 3,200 1,650 2,200 Axial flow-8-1
1st
Germsn Q0L 850 1,650 2,200 Axial flow-8-1
{20,000th}
J-u8 25X1X7 1,950 2,700 6,250 Centrifugal-1-1

a5 %3 5t T O - CE T TR O e =i W L ke T
a report of a US aircraft company. 25/
b. ATIC figures. 26/

-6 -
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One US suthority 27/ cites displacement as & superior index
to power for production when estimating from floor space. Curves plottad
from the ebove data tend to contradict this theais for man-hours. For
Jet engines, dry weight appeers {on slim evidence) to be the index, as
indicated in Fipure 1.%

2. On the basis of thease curves, it is possible to arrive at an
equation for total men-hours oa the sssumption that equation {2) 1s valid
for engine plants and that tbe thousandth engine is being built except in
the case of the Ju-22i. Men-bours for the Ju-224 have been computed for
the bundredth engine. :

For production at 100 percent of capacity, using equation
{5), we can obtain Ga® = D* directly from Pigure 1:

Biog = (1) {Dyog + F/2) By (1-0.5) - F/2

L . 2 {direct man-hours per epgine) _ ‘
10 * Bygg -« LI TR PR eRsE) - 0,015

For profuction at 20 percent of capacity

’ \(182) 0.1y 2 3]’ 63.7
= 0.03528D"

3- By substituting in the above equations concrete values for "DU"
{direct man-hours per engine) teken from the curves plotted in Figure 1,
menpover inputs may be computed for the alrcraft engines under study in
this report. These are given in Table 4. %%

IT. Computation of Materiasl Input Requirements.

Maferial inputs bave been computed tentatively for the Soviet sirframe
and engine industries, in part by anelogy with compargbie US types and in
port from the auslyses that have been made of captured Soviet equipment.
Welghte siven are mostly AMPR#%# {Aercnautical Manufacturers Planning Rewnorts)

# Figura 1 follovs p. 7.

%% Table 4 follows on p. 8.
#3% AMFR airframe welght is weight empty, less the following: cngioe,
turbosuperchargers, startar, accessories, propeller (hubs, bledes, contyol,
governor), vheels {tires, tubes, brakes), auxiliary power plant, radio snd
radar wnits (not installetion parts anmid wiring), bettery, generator, storape
items {first-aid kits, removable firve extinguishers, flight menuals, ete.).

B
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Thousand direct man-hours
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MANPOWER REQUIREMENTS FOR
AIRCRAFT ENGINE PRODUCTION
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Thousand take-off brake horsepower

Piston Engines

c-1-1

c-1-1

Thousand pounds thrust

6

7 Start of
P production

A-8-1

C1l ke

— + ~20,000th

engine

2

Thousand pounds, dry weight

Jet Engines
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Tahle 4
“uapower Requirements for Soviet Alrcraft Engine Producticn af

Runber of Workers Required
o Produce 1 Engine in 1 Mouth

D Eyoo {at 100 Percent E,, {at 20 Percent
Engine  (Man-Hours per Bngins) of Capacity) of Capacity)
Vk-1 3,750 58.9 132.3
Ash-82 2,900 k5.5 02,3
Ash-90 3,400 53.h 120.0
M-62 2,400 37.7T , 8h.7
Ju-22k af L,800 75.4 169.3

a. For the thousandtb sircralt engine of & glven model produced in & given
plant, except for the Ju-224. Requirements for the Ju-224 are for the hun-
dredth engine produced in s given pisnt,

airfrsee weights. To obialin total inputs, 1t will be necessary to add
the nosairframe iteme such as engines, tires, propellers, and radic. The
weiphts are tentetive because they bave not been examined in sufficient
deteil to determine thelr completensss.

Future work on meterial imputs will inciude: (1) wverification of tenta-
Live veights; {(2) deterbination of input weights for additions) aircraft and
alrcraft engines; {3) determination of input weights for propsilers, tires,
redio, ete.; (4) determination of average smount of rejects in Soviet
plants; and {5) determinntion of smount of spares required hy the Soviet
Air Force, per unit edrcraft and engine. ;

A. PRequirements for Airframe Producticn.

1. The finished weight has been estimated and the bill of materlels
has been compiled in detell by ORR for the structure of a captured MIG-1H
{see the Amnex).®# As & check on detail weights, the ORR calculated weights
have been compared with an sctunl weight statement for the captured MIC,
and adjustments have been made to compensate for parts missed in the
calculations. Tentative totals for each material input have been checked
and in certain cases reviged in the light of a preliminary mebterial break-
down on the MIG-15 by the Afr Technical Intelligence Center {ATIC).

¥ ¥he biil of materials for the MIG-15 drop tank bas alsc been prepaved
from a description of a recovered tank, with gllowence for scrap. The
calculated weight checks with the actual welght. Appendix B combains these
d&tﬂu - 8 -
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A summary of the deta is presented in Teble 5.4 The date shown approxi-
mate AMPR airframe veight plue ladding geer, with allowonce for scvap,
but should be checked in more detail for complisnce with AMPR defini-
tica. Work is inm progvess om thls subjact.

2. Impub doba for the other Soviet aiverafi deeld with in this
repors -- I1-12, Tu-U, Li-2, I1-18, snd Type 31 -- have been compiled
frem information furnished for US alrcraft. {Some of the baclc date,
partly teken from en earlier report 29/, ave presented in Appendixes C,
D, end B.) Billl-cf-materisls dats for the B-20 {end therefove for the
Tu-k end Type 31} eppear to be incimplete, despite claims to the céntrazy
by USAP precurement perscamel. The first four listed sre directly
comparable to specific US types. Data for the £ifih -- the Type 31 --
have been computed from the Soviet Tu-%. The points of coumparisen ave
shown in Teble 6.%% On the busis of the compariscas showa in Teble 6,
meterial requiremants bave been tentabively compiled for ¢he Sovied
aircraft listed. These requirements ave givem in Table 7,08

B: Requirements for Afrcraft Engins Profuction.

' L. Ioput dnta for four of the Soviet alirvcraft engines denit with
in this report -- the VK-l, the Ash-~00, the Ach-~82, ond the M-62 -- have
been compiled from information furnished for comparsble US types. {Soms
of the beaic data, partly takeh frem au earlier report, 30/ ave prasented
in Appendives B ond F.) By enalogy with thege dats;, 1nput dats have sled
been estimated for the Ju-22L, vhich has no close US enslogy. The tenia-
tive resilte obtalned dre presented in Table i pmd Toble 9 Ml

2. The Ju~-22h is the equivalent of four "Veo" engines without
cylinder heads. It should therefore spprcach the ratios of the R-1820
enfl the R-2600, with a dzcrence in alunimm to ellow for abgeace of
cylinder heads. This would b2 gt lesmst partially corgpeasated by the
excess nuniber of crankeases. In the absence of more detalled breshdcun
{vhich should be vnderteken in the fubture), en gverage of R-1620 end
R-2600 ratios was used. The welghis shown sbove for the Ju-22h bave
been computed from these avevagee end the bage of a reported welght of
2,500 l;&logmm‘s {about 5,500 pounde) for the Ju-228. {See Tables 8

# Pable 5 follows on p. 10. -
© 4R Teble 6 follows on p. 12,
%32 Teble 7 follows on p. 1%.
@t Teble 8§ follows om p. 15.
Ut Table 9 follows on D. 15.

GeBeC-R-E~T
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- IIT. Computstion of Epergy Input Requirements.®
A. Beguirements for Airframe Prodtcticn.

1. To estimate the probable energy requirements for Soviet air-
frame production, & hypothetical plant has been constructed for the US
and a Soviet counterpart has heen constructed alongsids it. The hypo-
thetical plants, US and Soviet, based on a handy 1 mfllicn square feet
of floor area, are assumed to turn out 700,000 pounds of airframe per
month, at peak capacity, using three shifts. 31/ From US data, detailed
canputations have been made of the energy inputs required in the hypo-
thetical US plant, sad Soviet requirements have been estimsted therefrom
{Bee Appendix G). (In other words, over-all efficiencies are assumed to
be the same.)} A summery of these requirements is given in Fable 10.

Teble 10
Monthly Epergy Req,uirements

for Hypothetical US and Soviet Airframe ‘Plauts
{Zstirated Monthly Capacity of 700,000 Pounds of Product)

Million Btu
‘At 100 Percent At 20 Percent At 3 Percent
of Capacity of Cspacity of Cepacity
| Us Soviet Soviet Us Soviet
Light o 1,770 990 330 600.0  330.0
Comfort Heat 10,700 6,350 4,760 7,500.0 4,760.0
Electrochemical 152 102 20 T 22.5 3.1
Process Heat 181 181 36 5.4 5.4
: I’mr 535w 1,&560 m ) 1549 llO‘B
‘#Miscellaneous 743 307 w02 - 22,3 - 18.2
Run-Up - 2,000 1,000 200 60.0 30.0
8,226,1 5,187.5

Total 21,646 10,390 5,740

The data given in Teble 10 have been plotted, and from them a pair of
generalized curves of Btu per pound of airframe versus gercent of produc-
tion capacity has been calculated and plotted’ (in Figure 2).#%

# It should be noted that energy ic presented in terms of Mtish thermal.
units {Btu) rather then in units of coal, ofl, gas, or electricity. Tue
reason for this is the partial interchangeabllity of energy sources, includ-
ing manpower {as indicated in Appendix H).

#% Pigure 2 follows p. 16 .

~

- 36 -

—— g —— — ——
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ENERGY REQUIREMENTS FOR

AIRFRAME PRODUCTION IN
THE US AND THE USSR
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Billions of Btu per month per million sq. ft. of floor space
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2., There is one possible check on these data. In & previously
published CIA/RR study a value of 302,000 Btu per pound of alrframe was
derived for the US industry in 1947. 32/ Peak US production was sbout.
9,000 aircraft per month in 194k, with about 10,000 pounds averags edr-
frame welght. 33/ If this rate -- 1,080 million pounds of airframe per
yesr -- ig mccepted as the US msximw rate, then in 1947, when US produc-
tion was at the rate of 3,838,000 pounds of airframe per year, the US was
operating at 3.6 percent capecity. This percentage, wben plotted on
Figure 2, falls {mirahile dictu) right on the calculated lins. Jo view
of the fact, however, thot much of the floor space avallsble to the US
industry st peak war condition bad been retired by 1947, it may be more
Tensonable to base the 1947 operating level on the amount of flcor space
actually svailable in 19%7. To obtain this figure would require a
cousidersble ampunt of research and may be considered to be & project for
the future.

3. Tt caumot be asoumed that distribution patterns of energy
sources for the airframe industries of the US and the USSR coincide.
In ordsr to determine the actusl energy sources, & survey wvas mede of
(RR Soviet aircraft plant studies completed to February 1952 {mag
Appendix ). This f£isld chould be resurveyed vhen the (RR plact and
plont-complex studies have been carriéd %o completion. On the basis of
fragmentary avidemce, the estimated momthly energy input requiremants
presented in Table 10 heave been broken down by source of ensrgy. The
results are pressuted in Table 11.%

L. "he data presented in Table 11 have been coaverted from Etu
into the sppropriate physical unit for each form of enargy, and ponthly
energy input requirements have been computed in these terms per 100,000
pounds of airfrape produced. These results are presented in Teble lia. 0%

B. Requirements for Adrcraft Engine Production.

1. To estimate the probable energy requirements for Soviet air-
craft engine production, the same method has been used as in egtimting
the probable enerpy requiremente of the airframe industry -- a hypo~
thetical plant has been constructed for the US, and a Soviet counterpart
hes been constructed alongside it. The US plant bas been checked against
the same US data used for the alrfrome industry. _3_&/ In order o permit
the convenient use of certain data developed in estimating epergy require-
ments for ajrframe production, the floor area of the bypotheticzl air-
craft engine plants has been set at the same figure as thet vsed foxr the
hypothetical eirframe plants -- 1 million aguare feet,

2. e basic model for the lvpobhatical Us aircraft engine plant
ig an installstion with a floor srea of I, 727,000 square feat. Working

¥ Table 11 follows om p. 18.
#% Table lle follows on p. 19.

- 17 -
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at 100-percent capacity, this installation produces 1,000 J-U8 engines
{plus 20 percent of spare parts) per mcath. 36/ On this basic, the
wiuhly capacity of the hypothetical plant of 1 nillion square feet
Limcluding capacity ueed to produce spare perts) mey be computed at
‘me squivalent of about 250 J-8 enginecs. The finished weight of the
$-10 engine is 2,725 pamds. Expressed in terms of weight, then, the
aroduction of the hypothetical US aircreft engine plant, at 100 percent
o capscity, may be given as roughly 675,000 pounds a morth. Finished
weight 48 apparently the best single common measure of energy input
requirerents for jet and piston eaginee {the equivelence of Jet and
piston power is subject to éebate).

2, From data for tie actual US piant used as a model, together
with analogous dnta for airframze production, have been computed the
raergy requirements of the bypsthotical US wircraft cngine plent, fram
«hdch the reouirements of the hypothetical Soviet plant have been esti-
rieted (see Appontiiz J)- A summry of these requiremsnts is given in
Tebis 12,

able 12
#onthly Erergy Requirements .

for dyputhetical US and Soviet Alrcreft Engine Plants
{Fetimated Monthly Capacity of 675,000 Pounds of Product)

A WSy - e N L oy Y SIS e gmim m
At 100 Percent A% 5.6 Percent At 20 Percent
of Capecity of Capacity of Capacity
U,  Soviet o8 _Soviet
1izht 1,939 1,085 650 362
Comfort Heat 10,700 a/ 6.350 a/ 4,000 k,762 u/
Eilestrochemiosi 752 8/ 102 8/ kp 20 &/
irocess Heat 23 - 340 2 69
Poyep 10,300 4,530 S5TT ; 906
S ) h3 a/ 307 a/ L2 102 &/
boandlp Wr,250 23,625 2,500 i,72%
o ek : AR
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4. The fioures given in Table 12 for energy re ts of
the hypothetical plant wvhen production is runming et 5.6 percent of
cepacity bave been commubed for checking against inpub figures svailrble
for total US aircraft engine production im 1947, which 1s estimated to
bave been at 5.6 percent of over-sll US caspacidy, sccording to the follow-
ing reasoning. Figures for total US alverafih engine profuction by weight
are not available for 1947. Total production as & percentage of total
capacity has been calculated on the basis of the averags monthly mmbers
(1,763) and horsepower (1,850,000) of aireraft enginmes produced in 1047
in comparison with the monthly mumbers (24,000) snd horsepower {33 mi1-

lion) of those profuced &b the peak rates resched fn ISk, . Ry
merhers the ratio of production in 1947 to produsticn in 10UE is 7.35
percent; by horsepowsr it is 5.61 percent, Of these two figures for
monthly US productics of alrcraft engines in 1947 @s ' percentape of
1944 pesk production, the figmre of 5.61 percent besed on horsepower
has been chosen for use in checking the energy requirements dnta for
the hypothetical sireraft engine plant sgpinst the over-all US date aveil-
able fox' 1647. The use of this percantage 1s open to the objection that
the basic dete involve a conversion of Jet éngine take-off thrust (for

1,878 Jet enginen) to equivalent brake horsepovsr. A much move serious
objection liea, however, sagainst the ficure of 7.35 percent bassd on
mubers of engines, which is certainly too high, since the 19k peak data
are mostly for larger engines than those produced in 1947,

5. On the basis that total US aircraft engine prodnetion in JO47
amounted to 5.61 percent of capacity, the UB energy requiremsnts data for
1947 may be conpared with the data synthzsized in Teble 12 for the hypo-
theticel atreraflt engine plant. The US energy requirements dota, as showm
in Teble 13,% amount to sbout 5.1 billion Btu per month per milliom square
feet of floor spacs, & £igure somewbat below the cslculated requiremcnts
shown in Table 12 for the hypothetical US plant, operating at 5.6 percent
of capacity, which smounts to sbout 7.9 billion Btu per month per million
square feet of floor space. Tha difference mey be in some degrées caused
wguchraatmasmmmmsinpemnta@ofmesandmmge sizeé of
engines. It mey &leo, of course, de caused by the method used for esti-
mating the percentage of activity In 1647. As in the case of estimeting
energy requirsments for airframe production, it should be pointed out that
much of the floor aree aveilable to the U8 industry at peak war productiom
in 1544 hed been retived in IOLT and that it might be more reasonable to
base on estimste of the 10L7 ing level on the lsseer amount of floor

space actuslly aveilabls in 1947.
¥ =ble 13 follows oa p. 2.
-2 -
S-B-O-R-B-&
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Table 13

Comparative Date on Energy Reguirementis
for Alrereft Engine Production
Pased on Total US Industyy in 1947 -
{T1oor Space, 105,315,000 Sguare Feet)

Arnmual Requirements

Anauval. Requirements Converted
Type of Energy in Physicel Units {Bi113en Btu)
Bitumincus Coal ,000 short %ons 3,300
Fusl 01l 308,000 bbls 1,620
Gas
Fatural 231,000,00C cun % 231
¥anufactured 395,000,000 cu £% 197
Mixed 9,000,000 cu £% 5
Blectricity 33!&,000,000 vk 1,140
Total Annusl Require-
mente 6,ko2
Average Monthly Require-
wants 5k,
Average Monthly Requive-
ments pex 1 million
s8q £t 5.137
{Aversge Menthly
Reguirenmnts for (8
RVMMG tical Plant at
5.6 Percent of cama- : ‘
ctty) of {7.915) &/

8. §m Tigure o8 Geed it ealoninted enerLy FeQULTCHORLE TOF Bir-

freme production CMIe 10).

™ 22 -
S-E-C-R'-Eﬂ-?

P

Approved For Release 1999/09/21 ,GiA-RDP79-01093A000300020003-1



. Approved For Release 1999/09/21 : CIA-RDP79-01093A000300020003-1
S-E-C-R-E-T

L e

6. Obvicusly, the caleulstions of emergy input requivementss for
aircraft engine production ave based on less £irm grownd then those for
airframe production, end they aere subject to modification as o result of
study nov being conducted by ORR. , _

T. The estimeted monthly ensrgy imput requirements by use for
tha hypothetical Soviet aircraft engine plent, presented in Eable 12,
have been broken down by source of energy, on ‘the seme basis &3 was used
in presking dowm the requirements for the hypothetiecsl Soviet airfreme
plant. The results are presented in Teble 1L.¢

8. 'The data presented in Teble 14 have been converted from Btu
into the sppropriste physical umits for each form of energy, and momthly
enargy input requirements have been computed in these terma per 100,000
pounds of sireraft engine produced. The vesults, compareble to those
presented for airfrome production in Table 1lla, are precented in Table lhe.wd

T Tabie 15 Follows on p. 24.
#3 Teble lha follows on p. 25.

- 2% o
S-E-C-R-E-T
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APPENDTX A
EEGECTIVE WORK FACTOR

"Effective work factor" is anothsr temm for "productivity® or
"efficiency." This factor has been the subject of much dispute in the
past. Estimates of its value have been tempersd by opinion rather than
bolstered by fact. It is hoped to achieve faetual support of a final velue
by bresking “efficlency” into ita copstituents and evalusting them. This
has not yet been seriously attempted, but one it of portinent data is at
hand. The average horsepower of Sowiet machip : tools is 7.5; the aveynge
horsepower of US tools 1s 15. If it is ssmme. that U3 tools .are uged =t full
pover {rough out) for 20 percens of the time (and this asswmption invites ,
question), then a Soviet machine, taking & lighter cut for roughing. vekes L5
perceat longer io machine a given part, or, reletive to the US, the USSR is
87 percent as efficient as the US, This holds for the manufacture of engines
or other items vhich are malcly machined. The USSR is 95 percent as efficient
48 the IS in the manufacture of airframes, assmming that the airframes are 2C
percent machined,

A study of machine tool maimtensnce and breskdowns may indicate an
additional decrement of efficiency from US practice, This is an item for
future study.

w26 -

SEREL
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AFPENDIX B

BILL GF. MATERIALS FOR MIG=15 PROP TANK 39/

Table 15

ST T v : S EE T Vo Rt d

Weigh
e TROD e o Dimapsions . guaptity {Iba). BIVL o€ Fsberfals -

PBulkhead No. 1 Ellipse 1H" x 16"; L x 34" 1 1.5 2.2
holes
Bulkhead No. 2 Circle 20® x 20" radius 1 2.4 2.7
Bulkhead No. 3 U-shape 174" x 104" radius 1 1.6 2.9
Pulkhead No. 4 U=shape 173" x 10" radiuvs 1 1.6 2.9
Sulkhead No. 5 U-shape 16" x 94" radius 1 1.8 2.4
Bulkhesd Fo. & U«shape 14" ¥ 7" radius 1 1.1 1.6
Sulkhead No. 7 U«shape 11°% x 4$" radius 1 C.6 c.8
Auxiliary longeron 15" x 207 i 2.3 2.5
“sin Longeron g0 x 20" 1 9.3 12,8
Skin Top 23" x 0" 1 6.5 11.3
$ide, No. O = No.
2 1 5.2 6.9
Side, No. 2 - tail 2 22.7 38.2
Rivets 13" space, 1/C" dismeter.
/16" long 727 0.6 1.1
None Cap 634 diameter 1 C.3 0.4
Filler Cap 1 1.5 3.0
Solder 1.5 3.0
{solder) (solder)
¥ase Rod 1" dismetar, 10" long 1 0.2 0.2
Suspansion Rod 3/4% dismeter, 19% long 1 2.4 2.4
Suapension Tube 14" dimmster, 19" Jong 1 C.6 0.6
Pressure Fitting 2 1.0 1.0
Fuel Outlet 1 1.0 1.0
Seal Strip fRubber) 1/8" x 14" x 140" 1 YA bods
- ' {rutber) (rubber)
Seat Strip Clips 3/8¢ x 2% 38 0.2 0.2
Total Stesl 97.0
‘Total Rubber 5.0
Tacal Solder 3.0
Total 2.3 b2

B 2
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APFENDIX C

COLPARTSON OF Lol AND USAF T:295.

Tahle 16

T=298 =2
AMFR Airframe Weight

(Lhs) 18,600.0 . 18,600.0
Weight Enpty (Iba) 28,782.0
ngimm Take-0f{ Waight

{Lbs) 39,600.0 38,000.0
Span (Ft) 91.8 104.0
Area (Sq Ft) 817.0 1,160.0
Aspect Ratio 10.0 9.3
Root Thick {(Percent) 20.0
Tip Thick {Percent) 15.0

Iength (Ft) 74.7 €9.9
Take=0f f Power {(Brake

Hp) £,800,0 3,650.0
Fusl {(Gals) 1,000.0 1,730.0

- 2B
CONEIDENTIAL

Approved For Release 1999/09/21 : CIA-RDP79-01093A000300020003-1



. Approved For Release 1999/09/21 : CIA-RDP79-01093A000300020003-1

UL ASIEIN

¥ ey

APPERDIX D

BULL GEFATERIALS. SOF, USAR T-29A

Table 15

Samery Bill of Materials for T=294

ATamiaoe
Ahwinon Sronze
Brrgn
Coppar
Magneslum
Hangansgs Hronsae
0flita Bronge
FPhowphor Bronme
Baint
henolics
Plexiglass
Rubbar
Steal

Aoy

Stginless

Uarbon

Totsl

- 29 -
CONEIREITIAL

Welight

13,67

15
£46
494
269

2,39

Lo ]
y

185

1,438
1,667
13)

3,27
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Condensed Bill of Materials for T-=29A

Toble 18

Aumdinum

GCastings
Extensions
Coll
Forgings
Flote
Shest

Tube

Wire

Total

Aluminum
Bronrs Bar
Brass Bar
Screen
Sheet
Total
Copper Bar
Cable
Sheet

Total

tagnesium
Casting
Sheet
Extensions
Total

Vanzaness
Bronze Bar

Total

B

Approved For Release 1999/09/21% €ikIRBP79-01093A000300020003-1

dize not stated .

Welght
ALbal.

ULIITE PBrongs
Bar

Phosphor
Bronge

Phenolic Rod
Sheet
Extension

Total

Plexiglass
Hod
Shaet,

Total

Rubber Ber
Sponge ‘
Extension
Foam
Hose a/
Sheet

Total

Steel Bar
Cable
Castings
Forgings
Sheat
Flate
Strip

ire
Total

- K

Welght

528
57
55

1,988
49

27
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APFENDIX E

RATA. O TXEE 2. Al =524

1. The following data are available on the Type 31 alrcraft. A&/

8. Span: 185 feet,

b. Lengtb: 1i5 feet.

p. Nelght: 27 feet,

d, Gross weight: 225,000 pmauia.

e. Fusl {Diesal): 17.5CC gallons.

?. Bowbs: 10,000 pounds,

g. Nacelless project 15 feet shend of the wings,and the airscoop;
is sbout halfway out.

t. Propellers: four-biaded, single rotstion, 17-foot (‘emeter.

From the sbove dats, the empty veight of the Type 31 aircraft may be

cusputed as shown in Tabls 19, which also gives comparative datm for the USAF
8;:429.

Table 19

Computation of Type 31, Empty Weight
{with Comparative Data for B-29

. , ' _ Iba
S 7 V5 S xhe. 3k e
Gross Weight 225,000 140,000
Fuel 101,500 @/ 47,700 B/
Rombs 10,000 10,000
71 3,500 g/ 4,000 g/
Welght | Less Fuel,

Sombs, and 011 W00 18500
Crew and Amminition 7,300 {aammr!) & 7,300
Bopty Weight Q700 (assumed) 2500
s. Diesel fusl, 17,500 gals at 7 gals per 1b.

k. Gasoline.
¢, At 1/12 of fuesl weight.
4. Assmmmed to be the same for the Type 31 as for the B-29,
~ 3 =
S=EL-B-%-1
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Q. Fhe following data are avallable on the Ju=220 engine.®
&, Length: 11.2€ meters. |
. Ylapeter: 1,03 maters,

e, Leonyn Lo nases 7,04 matera.
d. Thalts: single rotation.

5 Tntorpation datsd 1946 received from the fir Material Comusnd.

- 0 .

' v?.'“ﬁ“w“ﬁ. Tt
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APPENDIX I

Table 20

Ttemized Bill-cf-Materials Weights for J-48P=5 Ergine

—m
laterisla Heleht .. <akecdials ~deight.
Aluminum Magnesiun
Bay 32,900 Bar 0,055
Disc 29 . 700 Casting 652,726
Sheet. 13,848 »
Tubing 30.823 Rickel -
Casting 775.356 Bar 6,125
Forging 245,819
Monel
Steel Bar 1.731
Music Wire 0.091 :
Wire C.40° Rubber
Bar 545.011 Sheet - 0.110
Casting AMS 5385 48 .699
Forging 1,685.795 Copper
Sheet (Mostly Chrows and Bar .1
Chrome-Vanad f1ax j 1,723,078 Sheet 0,025
Tubing 209.918
Brass
Iron Bar 0.166
Bar 19.299 Sheet 0.316
Casting 126.93¢ Tubing 0.908
Stainless Steel Bronze
Bar AMS 5640, 32 46,753 Bar . 3941
Wire AMS 5688 C.704 Tubing 4.501
Shest MAS 5510, 12 7.307
Tubing AS 550 B.944
Casting AIS 5361 666,217
Forging A5 5640 L.254,
Fackaging Materinls Steel
(mitted frem Totals) 2,532,086
= 33 -
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Table 21

Sumary Total of Bill-of-Materials Weignts for J=48P-5 Engine

Ihs

Alwnimye and Alloys : 1,128
Steel and Iron 44269
Stainlaess Steel 742
HMagnestiom and Alloym 653
Copper and Alloys a8
Total < 290

{Finished Weight) 2,725
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LEFERDIN G

RETALLLD DATA ON SNGAGY. LNPUL 1ol ek

asad o0 W expevience, deiailed compatsilons have bean msde of enesgy
input, requiremente for the lLypothatical sirframe plants considered in the
text of this report. Both US and Soviet requirements bave been computed for
this plant, which is agsumed to havs 1 wmillion square feet of floor arce
and o maximm capacity to oroduce 700, 00C pounds of airframe per month, using
3 ahifts, ¢ tours each, 25 {or 26) days a montb.* The rowputations Lresentad
balow ars Tor productioo st meximm capacity.

1. Ligkk

The following exprsszion 1s used to derive energy inpute for light: fw =
{foot emadiesix Tares) /{milizstion factor) x (paintenance factor} x {lumens
par watt’ x {1,700/, Tar a cwiling beight of 40 feet, with s fixture height
af 20 Test, 8 roow 9C feet x X0 feet haz 30 index of "B," which glves 2

at {1iration factor of the ardsr of 0,70 4L/; # maintenance fastor of 0.95 i»
sapumed. A value of &C Dimans par wvatt is slss assumed. The aguation then

bacomes:
fw & (foot candlea) z (nrea} / (0 7 (0.,95) (60) {3,00C)
Sy ousing this squation, valoes have Hasn cbtaiusd for ths varioua uees of

Tiphi oer bhoor Ju the bEypothetical (B and Doviet airfreame plants, as shown in
Cibly Di eN

From the inpais {oc 1ight in kilowatis per hour given in Table 22, the
following velues ave obtained fur kilowatt-how:s per wonth required at 177«
parcent capréity for the hypoihstical airframe plants: 519,000 kvwh for ine U
rpiant and 290,000 kwh for the Suviel placi.

fiy using the copvsersion factor 1 kwh : 2 417 Biwn, the following values
are ohtainsd for the hypothetival aivyfrome planta:

.aput requirvemeants for Jight et 170 percent of capacity:

U5, 1,77,000,0C0 Btu per wonth,
Soviets 9,000,000 Btu per month.

PR L PN T

¥ Lee above, in text, p. U
*x  Table 22 follows on p. 36,

= 18 =
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Table 22

Hourly Input Requirementa for Light
in Hypothetical US and Soviet Airframe Plants L2/

Aren s
Jas Teat Gaudles X Soxiet &/
Desk 65 123,000 200 50
Assenbly 15 311,000 117 120
Machine 2 52,000 26 25
Fine Machine 100 140,000 80 170
Sheet Metal 20 120,000 61 7
Stores 5 252,000 32 5
Total per
Hour x :
1.10 p/ 805 R4
a. Estimpated,

b. Standard factor. L3/

2. Comfort Dealing.

Use / pounds of steaw por yesr per cubic fost of space. [4/ Assume o
building height of 4O feet, Volume = 40 wmillion cubic feet. 160 million
pornds of steam psr year = 13 million pounds per month. Assume waler is heatad
from 400 F to steam at 2500 F (no super heat). Take holler sfficlency at 85
percent 45/ and assume {arbitrarily) that pipe loss is 70 perceut. Thus the
following equaticn is obtained: ‘

Btu {pounds of steam) z (250-40) (0.85) [1-9.070)

By using the atove equation {with 12 million pounds of stems per mouth), the
following values are obtained £or the hypothetical airframe plants:

Inpat requirements for comfort heating at 100 parcent of capecity:

Us: 10,700,000 Btu per month.
Soviet: 6,350,000 Btu per month,

- 3 =
SEa-R-EL
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Por weldlng: assume 10,000 feet of linear weld per ronth; from 180
auperss at 10 volts on 18-gage steel with 1/8-inch electrode, will run 20
feet per minmute on short welds, 8/

= 51,200 Btu per month.
1,000 20

For soldering and brazing: asmums sase as welding, 51,200 Btu per
month,

For refrigeration: requiremsnts of three 3=horsepower units. 49/ If
compressar unit runs 20 percent of time, 25 days per momth, three S<hour
shirts:

(3) (0.5) (25 (24) (0.2) (2,544) = 460,000 Btu per wonth,

For forge: the weight ratic of forged msterial to heat-treated meterial
is about 1,000 to 12,000, or 5/60. 50/ Assuming that forgings are heated to
about beat-treat temperature:

(163,600,000) (5/60) = 13,650,000 Btu per month.
For foundry: the ratio of casting to forging is sbout 1 to 5: 51/
{13,650,000) (1/5) = 2,730,000 Btu per month,

By adding together the above figures for heat~treating, welding, soldering
and brazing, refrigeration, Prgs, and fourdry, the following total is obtzined
for the hypothetical airfrsms plantas:

Input requirements for process heat at 100 percent of capocity:

Us: 180,559,000 Btu per month,
Soviet: 180,559,000 Btu pexr wonth,

3. Rovex.

Monthly input requirements for power in the hypothetical US and Sovist
eirframe plants are given in Table 24.* 52/

* Table 2/ follows on p. 39.
L1 % N
SECR-E-T
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Table 24

I'bnthly Input Requirementa of Powsr for thctical i‘
US and Soviet Airframe Plants 3

i S ma,

 Hoists 145 @ 1 ton b/ 653,000,000 0 (manual
Oranes 19 4 1 ton 85, 500,000 0 ?::mlg
Creapes 10 ¢ 3 tons 125,000,000 0 "
Conveyors €7 & 5 hp 106,620,500 o "
e LIEE § ¢
@ 3/4 . i
Send Tools 5,000 ¢ 1/5 hp g/ 318,000,000 0 "
Brakes 30 U 5 bp g/ 101,000,000 o =
Routers 6 ¢ 5 hp g/ 9,520,000 ¢ "
Boring 5206 hp 3,810,000 3,610,000
Broaches 6 ¢ 5 h 7,940,000 ¢
Drill Presses > 1hp 44,850,000 44,,85C,000
Grinders 12, @ 1 hp 39,400,00C 39,400,000
Lathes 107 @ 5 hp 170,00¢, €00 170,000,000
Mllers 85 © 5 hp 136,000, 00C 136,C0C, 000
Flepers 1 & 5 hp 1,600,000 1,60C,000
Misc, 200 Units ¢ 5 hp 318,000,000 160,CCC, 000
Presees 60 § 10 hp 191,£00,000 1¢¢,00C, 00
Shears, Punches 70 amp 5 hp 112,000,000 ¢ (manual)
Forges 6 v 5 hp 9, 50C,00C 9, 5C0,C0C
Riveters 1CC .; 2 hp 63,60C,000 ¢ (manual)
Total, 1 Sbift 2,499,214,500 665,160,000
Total, 3 Shifts 4/ 5,500,000,00¢ 1, 460,500,000

a. 60 percsnt wtilimstion semmed for all machine Cools. -
b, lssume 2,000 1be Lifted 50 £t in 10 cecs = 10,000 ft-ll/sec = 772
Btu/min. Use 90 percent efficiency wnd 50 percemt utilization: per Lo
of eaprcify, {772/0.9) (&/2) [60) (25, = 4,500,000 Btu per morth. The
1ifting epesd ir high, but power used by tzolley snd bridge motors has
been neglectad. - o

. Fetimated.

d. 2.2 » shift ratios WC~%-350.

« 39~
A vy g
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From stla 24, the follosing values sro taken for whe lgpddib-is- % o7

Input requiresents for power at 10C percent of cspacity:s

. frame plants:
W3
Soviet:
6. Macellansous.
Monthly

5,500,000,C00 Btu per

nentii.

lIéCGOGCOOBtupermnth

hypothetical US and Soviat airframe plants are given in Table

of US experisace. 53/

Table 25

Yopthly Fnergy Requirements for Miscellansous Purpcses
for Hypothetical % end Soviet Alrframs Plants

25,

Qhem

Rectifiers 36 24 v 130 amp
Dust Collector 1 & 5 hp
Adxr canp:remr 2@5 hp

Bluopt:lnter 15 31 hp

Tensile Tester 1 U 2 h

Vent Duct Tester 1 O
Autos and Trucks g/

¢ hp

Total

306

input, requirements for energy for miscellansous purposes in the

on the basis

2,000,C0C
636,cog

300,0C0,00C

L 816'000

a. Using 100 vehicles, at €0 gals per engine per month, 6 lbs
per gal,and 20,000 Btu per 1b,

rEGi-E-1

Approved For Release 1999/09/21 : CIA-RDP79-01093A000300020003-1

q TETRET WA W ATSTRREpT t e e i e

B T TR O




Approved Fbr'ReIease 1999/0%&%}&;BDP79-01 093A000300020003-1

From Table "’5 , the following valuss are t.akeniuz the hypcthetir.al afi-
frame plants:

Input requirements for energy for miscellsnecus purposes at 100 percent of

capacity:

US: 743,002,040 Btu per month,
Soviet: M,Slb CO0 Btu per month.

7. Bunclin Fyal.

Run-up fuel is calculated at 2,000 horsepower per engine for 2 hours, 1
pound of fuel perhoraepovermhourmd?oooom;uperpmm for 25 aircraft
per month:

{(25) (2,000) (2) (1.0) (20,000) = 2 billion Btu per month,

| The Soviet plant requirmments are assuved to be one-half the US plant
. requirements.

The following value= are used for the hypothetical airframe plants:
Input regquirements for run-vup {uel at 100 percent of capacity:s

TSt 2,000,000,00C Btu per month.
Soviet: loooomoooatupermnth

e EL-BAT
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APPERGIX B

Table 26

Interchang=2bllity of Fnergzy Sowwrces in Adrvreft, Produrtiop

= bt Lo !

Light :
. Comfort Hest x X X X X
Electrochasical '
Plating x
Apodizing
Battery Chargling
Process Heat
Heat Treating X
Walding '
3cldering x
Brazing x
Explosive
Rivsting
Refrigeration

VIV
WM

i
oMM

Drop Hammer

Sheet Streteohars

Punch Praess

Press

Pipe Banders

Lathes

Milling Machines

Shapers

Planers

Drill Prsases

Smal) Drille

Nibblers
Joining

Nut Rumners

Serew Drivers

Riveters

Kaad Millers
Pinishing

Shot Feening

Sand Plasting

Painting
Transporting .

Cranes x

Carts = a -~ T

MM MM MMM MMM
x

M

LI

womu
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NA & FOR ANALYZIM
BY.SOINCE T8 THY AVIAT

LIS} )

. Exsmination of a partizl survey of Soviet and Czechoalovekian eircraft
plant datas for information on thelr use of differeni scurces of energy
indicates thst, of the /C plants so far examinsd, there are no data on 13,
or about & third (32 psrcemt). Of the remaining 27 plants, electric power
camee into the plant from outeids in 1€ cases, is intornally generated by
cosl in 3 cases, by diesel in 1, and by unstated mesns {probebly coal) in 2

. cases. Comfort heat seems to be supplied by coal in 16 cases, o0il in 1
eape, gap in 2 cases. In nine cases there 1s no indication, Process hest
1s obtainad from coal in two cases, gas in three capes, cil In one cass,
electriclity in one caae,

On the besis of the sbove fragmentery dmta, the following uses havs been
assumed in Table 27, o
T&ble 27

Tentative Breskdown of Uses of Energy by Source
ip Soviet and Czechoslovakian Aircraft Flants

L \ ]' :n“ . Eﬁ m e

. ; s : (:1 : | = :
R Tlestrie Wm"‘“ Coal G &
Elevtyie Powsr B 21 O 4
Procesa YHeat 14 29 A3 Le’s.

SomPort Hemt L3 tid 11

‘. The incomplete date o whick the above W s bagad are preserted
in Yable I8.¥

L Table Z¢ followe on p. L.

= 43 -
A Tt (o A
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Date Availablz on the Use of Energy
in the U88R and Czechoslevakina

Table 28

by Sourves in Alreraft Plants

T,

Letirel Beglon
Thilist

Gor‘kiy
~ Moscow (Rhimki)

Zagtarn Baegion
Kovoaibirek

Onak
Tashkont
Tashkent
Irkutsk

Ulan-lde

Komsomol ! ok
Komsomol ¢ ak

Semenovka

Krasnoyarsk

Koot

Mo, 31

Fo. 21

No. 301

. 153
166

5 5 8 8

. BLB
. 39

&

o fdy »
B RT

MIYER -

Coal, oil, and electric prucese
furnace. Cenbral heating by
coal. Electricitry from lomal
grid, with o standby plant.

RBlectricity from city grid.
Coal hest..

Flectricity fyom outslde of plant.
Coal heat.

Elertricity (rom city grid.
Electricity from oity grid.
Rlectricity.

Electricity from city grid.

Coal-fired plant supplled power
to plant and town.

Electricity from oity grid.
Had standby plant,

One power plant, coal=fired.
Electricity from city grid.

Elesctricity froem olty grid.
Hed standby plant,

Cum powsr plant .
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Table 28

Dats Avsﬁablo on the Use of Epergy by Sources In Aircraft Plants

in the USSR and Csechoslovakis

{Continuad)
Lo S AT T — Rala

Meatern fRegdian

Archengel No report.

Catchina % report.

Kargopol’ Has own power atation (heating).

Laningrad Fo. 162 No report.

Leningrad No, 281 No report.

Leningrad Ro. 211 ¥o report.

Leningrad No, 3% No report.

Lenirngrad Ho. 7 (Zogine pavia) elactyleity from
city grid. BHesting plant usca
from 10 to 10C tons of coal per
day (reports vary). Probably 10
tons to comfort heat and process
steam, AC tons to forges, etc.
Floor area 156,40C sq. ft,

Leningrad Nos, 23, 272 Flectricity from city grid, Heat
from coal (wood) boiler houss,
not often used.

Leningrad Ne. 448 Electricity from city grid.
Central beating plant, vses coal
and "oilstons.® Gas from city
mains in all parts of plant.

Yosrt kov Ne. 135 Blectricity from éity ind,
Central heating by oil-~fired
plant.

s 45 ,.

R ’
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Deta ﬂwd.lgbla on the Use of &

e*-g;r by Sources fu Airrraft Phn‘g
1n the YJSE*’ z’m& Sr»ecbaq}mﬂki!

Rigm, Istvian 560

Loningrad

‘ Voikhavatmy

‘ "Kmmjy :‘a:ma"

,!-htbre&r Works,

Otrokovice i _
: : ‘Net {onal lorporation,
COtrokovies Flant :
. Prague Y;Aveauan Works,

‘Batiomal Coypuration,
Tysocany "lent {AERC)

vz.mtarur i?crks,
National Corporatior,

- inav Avia p.,ant}

fragun

Motorear Warks,
‘Natlonal Corporation,

Avia Caifmit'- Plant
- 4,5, -

Kiar'hov . o repon o
| ":14'; intngro! Junkerst raport
 Saunas, Litinenien SR % report,

Yinsi “\radn” No report.

Kares, .fismaimﬁun | | o, rqmrt

- Cmg from C‘i‘tg’ tmimsg fn* boat-

treat, Diesel-generatal eleetris
pover. No mmn =® ropfort
hmt,inga‘ s .

i’nuear fm city g*m‘

Electrieity from edt, grid.

% report.

mactrix'ﬁy fm viﬂ" gz"(:is
Loud haating ‘

conl besttng,

E:Iavfrieity rrcm aif;r grids.
Ceal heatf.mg, 2 uagtma per
K .
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Ubmrshé Bradt#td  totorear Worka, Netiomd
‘ ' Corporal ﬁ.{m,
o  {%a Qvi& plagt) | o
Guocen Hote*cm Worke, Wetlonsd  Coxl hggﬁng
: L Oormr%ian, Ohosefs Plunt
(Vrag-Benes;

Pragus - Aviation Rarks," et lunal ,‘mentas oun &), xw"‘rinii ; .

Corporation, latnaily
Mard (Tatov-Slaneksr)

Pragoe - Fraga

Y
AR RrB-T

nass goal [or heat.

Sectrioity and gus fien r{"v,
fmdwe ric plam ims
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Bazed on US umrimca, datailed computations pave besp wmde of aneryy
reuiranents for the hypothetical atzdraft englos plants considered in thas
text of this report. Dolh U5 snd Soviel requiresents have been towputed
Por tide plant, which is sssumed to havs 1 willlon squmrs fest of floor
space and & maxismom capacit y to pioduce 675 000 pounds of airerafi enginas
per wonth, weing 3 shifis, 2 houra amch, 25" {or 26} fdays & month, The
Ligures pmsentad below are for pmmnmn at maximm capscity. Certain
figures have beea taken, ms indicated helow, directly from tue figures comprted
for the hynothetical airfreme plants {presentsd 1o Aippendix :.}

1. gkt

By the pame method uaed shove {in Appendix €) In compulaog Input re-
. quirments for light in the hypothetical airframs plants, velues have been
obttainel for bLhe various uses of light per bkour in the hmthﬁ*cal alrevaft
*»‘enginn pusn*sa a8 ghowr. in Table P9

abla 2%

Tiovxly Izims Hm;uirmentw for Light in U3 and bovtet Alreralft Engtna Plants
- (}‘hat Aren 4,727,000 8q, tr.)

: : Arsa 3 Soviet
S " N ¥ogt Gandlas Ea.rt) ke (K
ymehining 65 1,093,622  Lok0 3,60
.'In.nper:ﬁgn 106 ‘ 03,345 M0 O
Losambly , 15 237,752 89 iﬁ
Test. . | 15 58,568 8T 28
ant Mn!n’raum*a 15 151,722 a1 - 15
Tool. Cribs 20 83,349 67 @
Magter Mecharnics on : 18C,673 43% 200
Yaterials 15 623,950 373 3’3
Tarvice ' | S 1. B, W 5
Buiiding Ttiiities 15 556,878 © - 335 35
Orficens ‘ €L 335, ,668 268 1%
Alalep , W 497,693 199 10
Troged 5 605,314 121 1C
“Potal - Y 11 - 2,91

ne L’S E
g gty i
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#rom the inputs for light in kilowatts per hour given ir Table 22, the
following values are obtained for kwh per month required st 100wpercent
capacity for the hypotbetical aircraft engine plants (area: I million aquave
feet)i 567,000 kwh for the US plant and 37C,00C kwh for the Soviet plant.

Uy using the conversion factor 1 kwh = 3,412 Btu, the following values
are ottained for the hypothetical alrcraft engine plgnta: :

Tnpudt ,roquirimant,a for 14ght et 1CC percent of capmcity:

US1 1,935,00C,00C Btu per month,
soviet: 1,285,000,000 Btu per mouth.

The requiremsnts for comfort heating are the ssmee in the hypotheticel alr-
craft engine plants as in the hypothetieal airframe plants {in Appendix () =s
follous: '

Toput requirements for comfort hesting at 10C percent of caparity:

iR 10,700,00C,000 Bty per month,
Sovist: 6,350,00C,000 Btu per month,

Hequirements for elscirochamical processes in the hypothetical US snd Soviet

‘sireraft engine plants are taken to be the asme 2= for the hypothetical alr-

frame plants (in Appendixz G) as folluws:
input requirements for cleoctiochemical preoessses at 100 percent of capacity:

us: 751,933,50C Btu per montb.
Soviset : 101.937,5CC Btu per month.

For heat=treating, by using the same method as used abqvé {in App'endix )
for the hypothsticel airframe plants, the input requirements obtained come to

sbout 65 millisn Btu per month for the hypothetical afreraft sngive planta, =t
1X percent of capacity.

Welding and soldering inmput requirewents for the hypothetical aircraft
engine plants are assumed to be roughly double those of the airframe plnts
feiven in Appendix G), or about 20C,C00 Btu per month.

-9 -

g e i
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: W et Pon 't.ho J-*Aﬂ hﬂl of umulx m besnt used. 'rharu
' poun 'adfforged and cast $tems per engine; ‘or fﬁ?ﬂ €, 216) o

1l sm.ooo pouads per wonth, The wolght of forged ard cast items in the

mmhmul .w;m plent {Appendix G) wes (0.70) (700,000) (0.1) = 49,000

_, # for this weight were 16, 189000 Btu per mnth. _

t‘or the hrpothetical aimntt, : Zing nt.s: : ‘

Bynddinst tagethe* the atove {imrres for t!S mquireaonta_ ?61' heat.whmatiny
1 v}:&bﬁﬂ is abtuinod

. welding and: toldariug, & he follow
comlmnding ‘Soviet plamt: Ly o . A

Input. raquimmta fc‘r proceas heat nt 100 parcmt of ca.p‘cityt

- Use. | 1.22,775 400 Bta pm- mth.
Soviet:. 30,000, ooc Btu per momth.

st

SE-GRER




5. \Power,

Monthiy ihpn raquirements for pover iz the kypa*heti«:a’ UB end S:ivilet oii-o
craft engine iﬂ-ﬂut are given In Tavie 0. e ST ‘

Tab le 30
Emrq Input Reqz.‘ vement of Tower

for S Airveraft Lng’iqe Flant .
(I’Lant rea: 4,727 ho{\q& Ft.ﬁ,‘ T

| S TTagber
Machine ‘ of Machines

Ao 4o 15 £,900
Preach. E & 15 9
Dty .. o I 1} 15 5,625
jear .C,u‘t;tcr B ) 24 15 1,86(}
Grivders - 640 13 5,600
e o 43 3 6,450
Miscellenscus - 8t v A3 7,800
Folls : S 17 ‘ 15 s 2.,55
Prasses : ‘

‘Yorticail, ﬂydra~ s,

l )O"TO!'. [.’ ‘!er&g’ . E‘,E j?'b ?‘3}

Tertizal, MGmcaL,_' T
 654Ten Average 35 ' 17.5 8.3
Pinch and Shears . 30 7 15 hp for US 455
Forgirg Hemmers ' i " 15
Riveting Mochines ’ 2 " . - on
Threed Rollers . » 2k = 360

f»
LY
Ny
@
o
T I O Y R YT Y O YT A T O Y Y,

1
o

o
g

Total Hp 51,38 5

-

ELT

Fal 1"\ } Lid
e, -5
— -

;m
3

[ : . i
; i ) -
S SRt doipn i L "
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In '3 awparabla Soviet plant thes mmber of mhinaa 5.: astimtnd ta
run at 3,00C, or about the same as in the US plant, witk the ascception cf
certain items (rolls, riveting machines, and ihread rollera) of which ihe

Soviet plant is umad to have :mnao The Soviet mschines 4rd aspumad to
be of 7.5 horsspower {ses Appendix A}, as sgainst 15 mrse'pwar for the
U machines, The power requirements of a comparable Soviet plant woull
thus amonnt to (3 ,000) {?. } = 22,500 horsepower P hour.

- Fo:r 3 nm.rts. 26 days per wnth assune a 0 perceat mamf.m faﬁta
For the hypothetical aircraft engine plants, with an area of 1 ui.d.ﬂ!.on
square feet ¢or:vmim at 2,545 Btu per hersepower<hour {26) 2.} {0.é0)
(;.,5&5) (hp}f(& 727) » PBtu per month. Using this sguation s::d the values L
Table 30, the following values are c:btai.nad for the hypothetica;!. aimruft
enging :-plmt;s : | .

DR

mput mquimmts for powar st 100 percent of capa»!.ty.

o US1 mmOOCOOCBtupe*mth ,
L Sovist: 530,000,600 Btu psrmath It

~Monthly foput requiamts for energy for miscellensous purposes are

takan t2 be tie same as for the hypothetical airfrme planta (in Appaadix a3,
a5 !‘ollm ttt. IDC-pﬂrcmt capacity: ’

R o3 243,002,040 Btu per montkh,
doviets 306,816,000 Btu par mnth

B

US requirements at 1 500 horsepover pez- etzgine for 5 hom:'s green run and
4 bours finsl run, 250 engines per month, C,7 pound per horsspower, and
20 ')OC' Bt\. per pound: '

{1 500} {9} (950‘ {0 -7 {20 om) = 47,250, ncso coe Ftu psr month,

Ko a;llwanca is made f'or recimmatior of snergy. The Sovist plant raqairema:ua
am :e.aamad t.o ‘bo ahout onmhalf the U8 plant requirm:tso

‘ “he folldwing valuaa am used for the hypothetir-sl aircra.ﬁ; ergine planta..
~Input requivemmts for mn—*up i\wi at IOC percent, of capacity:.

C . USe 47,250,000,000 Btu m month,
Sovist: 23,625, *000 COG Btu per month,

- 52 -
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TFNDIX L
H!'N‘OM OQY

This entire renort is an exercise in methodology =e speciflcally, in the
davelorment of US analogous factors anplicable to the study of innut require-
ments in the aviation industry of the USSR, In develoning analogous factors
for the study of eac: of the tynes of immut requirements dealt with in this
renort -« mapnower, mat~rial, and energy -- the methods used have “ecn de-

25X1X7 rived from and tested azainat US ﬂemriam{u The soplication of
these methods to the aviation industry of the USSR involwves a larpe element
of julgment, and the resulting estimates of Soviet inmut recuirements are
at best illustrative of the general order of magnitude of the Soviet re-
ouirements. As indicated below in Anpendixes L and M, ths kind and extent
' of information available on the aviation industry of the US'R vrecludes its
being used at the nresent time to crossecheck estimates based on US analogy
of Soviet innut requirements in this industry.

'QA"
CwFwCoRwE=T

L R S el
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