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TITLE: Heat ExchangeQDuring Purbulent Elow of a Com ressible
Ges in pipes jn the Region of Mach NumbeTr up to &
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ABSTRACT: Because of developments in high-speed aircraft and in
gas zurbines, the question of heat exchange during high-
gpeed gas flow is acquiring considerable practical
importance. Most of the theoretical work that has been
done on heat exchange and resistance during turbulent flow
of a compressible gas relates only to the single case of
a flat shee®b in a longitudinal flow of g88. Heat excnange
and resistance in pipes and nozzles has received much
less study. The least study has been devoted to heat
exchange ané resistance conditions during the flow of
a compressible gas in pipes, though experimental woTk
has been done On this subject in the USSR and in the USA.
The influence of @as compressibility on heat exchange

during flow in pipes 1s still obscure, and the present
card 1/8 article describes experimental work on the subject.
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Heat Exchange During purbulent Flow of a Compressible Gas in Pires
in the Region of Mach Number up to 4

Preliminary results of this work have already been
published. The experimental equipment and procedure is
first described. The thick-walled pipe method was used,
because it permits very accurate measurement of local
heat flows during heating oT cooling of fluid in a pipe.
The method is based on determination of local heat
flow from measurements of the temperature distribution
on the inside and outside surfaces of the experimental
pipes. In the general case, the temperature field in
the pipe wall is two-dimensional, and egquations for
neat-fiow density are of complex form. However, if
changes in axial heat-flow are neglected, the problem
is much simplified and the local heat flow is given by
Eq (1). The tests were made with air delivered from a
compressor w ;3 flow of up to 900 kg/hour
at a pressure of 7 atm. The air was cleaned and dried.
The experimental pipe is illustrated disgrammatically
in Fig 1. 1Its jnternal diameter of 15.95 mm was chosen
to give the maximum value of Reynolds number for the
Card 2/8 available rate of air r'low and retardation pressure. Lf//
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Heat Exchange During Turbulent Flow of a Compressible Gas in Pipes
in the Regioan of Mach Number up to 4

The pipe was made of steel grade 1Kh1l8N9T which has a

low coefficient of thermal conductivity; special

attention was paid to the internal finish, Arrangements

were made to measure the temperature with thermo-couples,

Seven different nozzles could be used, giving one

subsonic and six supersonic speeds corresponding to

Mach numbers of 2, 2.5 (two nozzles), 3, 3.5 and 4. Air

cooling tests were made. 1n working out the test results,

the flow velocity and temperature were determined on the

assumption of unidimensional flow., The local heat-

transfer coefficient is given by expression (2), For

supersonic flow, the restoration factor is given by

expression (4), which represents the experimental

results with an accuracy of * 1%. During the ir.vestiga-

tions, 83 tests were made consisting of seven reries,

each for a definite Mach number at the inlet to the

tube. Some of the tests were made with artificial

turbulation of the boundary layer. The tests cover the
Card %/8 Mach number range from 0.5 to 4 and Reynolds numbers b/{/
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from 40000 to 900000, The retardation temperature and
the wall tem erature were approximately constant and
equal to 420°K and 300°K. The flow temperature ranged
from 400 to 100°K. Graphs showing the change of heat
transfer over the length of the pipe are shown in Fig &4.

indicate that at the start of the pipe there is a
itional boundary

¢ the size of

n diminishes. The first graph of Fig 2 shows
i ne transitional region depends

lence of flow at the

cess of heat

ible gas in pires

pased on the theory of similarity shows that under these

ive criteria, as
1t is then shown how the influence

of the gas compressibility on heat exchange may be
determined, using expression 6)., The curve corresponding
to this formula is plotted in Fig %a, and it will be

cara 4/8 ©8e¢B that most of the experimental points 1lie within L{/,

) card 5/8 1ndicate that the experimental points lie Elosei& aroand 8

A

in expression (5).
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Heat Exchange
in the Region of Mach Number up to 4

(10) and (7) shows that in
the heat transfer and the

though at Mach 0
lower than formula (7).

be used to allow foT
on heat exchange.
was measured in
in short tubes,

the influence
of the tube,
only appreciable
the walls, which increases
from the inlet increases.
relationship between the

Card 6/8
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0).
both the relationship between
Reynolds number is the same,
formula (10) pives roesulte sbout 7%

It is concluded that for the case

of flow in pipes the method of governing temperature may
the influence of gas compressibility

line given by expression (1

In the tests
a comparatively short tube;
much of the tube
so-called initial section in which the distributions of

velocity and temperature are set up.
of the walls extends to the entire section
but at the beginning of the tube there is
disturbance of flow
in thickness as the distance
In order to study the
heat transfer during flow in
pipes and with external flow over a plate,
data were worked out in the form of the so-called
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During Turbulent Flow ~f a Compressible Gas in Pi;es
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Comparison of formulae

described, heat transfer
during flow
is occupied by the

Strictly speaking

in a thin layer near

the experime.1nl
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two-dimensional model of flow, According to this, the
flow in the initial section of the tube is sub-divided
into a boundary layer and an iso-entropic core, It is
assumed that the retardation temperature and pressure
in the core are constant, On this basis, expression (12)
is deriged and is vglid for Reynolds numbers from
40 x 102 to 30 x 10°. The relationship between heat
transfer and Reynolds number in this case is plotted in
Fig 6; the scatter of experimental points is approximately
the same as in the single-dimensional case. Formula (12)
for heat transfer in the initial section of the tube was
compared with the published formula for heat transfer
from a flat sheet in the subsonic region of air flow,
It is found that the relationship bhetween heat transfer
and the Reynolds number is approximately the same in the
two cases, though heat transfer is a bit less in the tubes
than on the sheet. The results of the comparison, plotted
Card 7/8 4p Fig 7, show the experimental data to be in good p%/'
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AUTHORS: Egnggggx. Blk"E_J Shiykov, Yu.P., Kurayeva, I V..
zakova, Ye.D., and Prozorov, V K.

TITLE: Calculation of Transient Temperature Fields 1in
Multi-Layer Walls with Internal Heat Evolution by
the Hydrothermal Analogy Method

PERIODICAL: Teploenergetika, 1500, No 10, p 95

TEXT: The temperature distribution is calculated in two

and three layer walls with internal sources of heat, required
to determine the temperature gradients during calculation of

the strength of assemblies in several types of _heat exchange
equmeentui\

ASEBOCIATION: Moskovskiy energeticheskiy institut
(Moscow Power Institute)

Card 1/1
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TITLE" Caiculation ~+{ heat exchange in laminar liqu:d flow 1n tubtes
within the range of low Péclet numbers

PERIGDICAL: Inzhenerno-fizicheskiy zhurnal, v. 4, no. 3. 1961, 10-17

TEXT+ The authors used an approximation method in calculating the heat
exchange in a laminar flow of liguid wrthin the range of low Fe numbers -
This method 18 base on & stepped, instead of a continuous, radial tempera-
ture variation with the jongitudinal temperature distribution remaining con-
tinuous. During these studies on stabilized flow and heat exchange 1n &
cylindrical tube 1t 1is assumed that ~he liquid is not compressed, that 11s
physical parameters are constant, that frictional heat iB put ittle, and
that the flow is hydrodynamically stabilized. The tube is divaded along
1ts radius into a number of coaxial layers whose thickneas 41 may di1ffer 1in
any general case. The wall of the tube 18 -~ounted as one of those layers.
By dividing the tube into n layers and establishing & heat balance asguatiun
for each of these layers one obtains n ordinary second-order differertiai

card /@
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equation: which take the boundary conditions at the wall 1nto zconsideraticn.
The =oiution of thrse equations yields the temperature variation as depent-
ing on x accurate except for a constant, for each of these layers. The
integration constants are determined from the boundary rcnditions at the
inflcw and at the outflow end of the tube (or 1in infinity). After the equa-
tions for the temperature field have peen found it 1s easy to calculate tue
local heat exchange coefficient. For a more exact calculation of the inte-
gra., the temperature distribution 1s apprcximated by a discontinuous line.
The suggested method 18 the more effective, the smaller the number of lay-
ers securing an accurate computation. Comparison of the results obtained
by this method with the accurateiy computed values of heat exchange 1n
laminar flow through tubes, K known from competent publications, showeda tha*
on division of the tube into three layers the error smount to 3% at most,
and to % in the case of four layers. The suggested method was used 1n
soiving the preoblem cf heat exchange 1n & laminar tflow of liquid throurh &
rovd tube with constant heat f{lux density at the wall {the wall was as-
sured to be infinitely thin). Fermulas were derived for the temjernture
fieid (i* a)

Card z/9
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o 'S - (ol SLY
4X + 5:1A13 exp(—\jX) + Ay, (X>0) and (11.b) 91 = 4}->Bijexp\“JX‘ X
1, for the mean calorimetric temperature of the liquad (12 a
4
=5 D expl. X)(X.0:
Jut J J

3
= S -7 2 o
= 4X +3:1Cjexp( z_jX) + C, (X50) and (12.1b) bllq

J=1 "

A, B ., C.. E, ¢ and « denote constants dejending on

1) 13 J J J J
the Pe number the values of which are given 1in Table *. It was shown tnhat
the temperature gradient at the wall, 1n accordance with the boundary cond. - Y\
tions, remains constant for X.0 and vanishes at X<(0. The 511q = F{X) curves
are located the higher, the lower the Pe number. The effect of axial heat
condgictivity becomes conspicuous for the fact that, first, at low X values
the Nu number rises with Pe and that, secondly, the reduced length of the
thermal initial section [(Y/Pe)(lT A /d)J deareases with rising Pe, tend:in:

Card 3/8

3
(Fig. 2), and for the local Nusselt number (*3) 1/Nu = 1__Ej exp(-7 .X) + &

(Fig. %). Here.
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towards a iimit of 0 07; the relative length >f the -hermal initial seclion
increases thereon. In Fig., 4 the theoretical value of the Nusselt number
Nua)u 4.36 1s compared with the experimental data with respect to the heat

exchange during the flow of mercury in 8 round tube, and it shows satlis-
factory agreement. These data were ascertained at the Moskovskiy
energeticheskiy institut (Moscow Power Engineering Institute) by A. Ya.
vushin A. S. Sukomel. and B. K Strigin under the supervision of cne of tre
authors. There are 4 figures, 2 tables, and 5 references: 2 Soviet-bloc.

ASSOCIATION: Energeticneskiy institut., g Moskva (Institute of Power
Engineering. Moscow!

SUBMITTED: December 12 1960
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AUTEORS: Petukhov, B. S. anrd Yushin. A ia.

TITLE: Heat exchange in ‘he [low of a liguid metal 1n laminar
end intermediate regions

PERIODICAL: Doklady Akademii nauk 588k, v ‘t3c, no  ©. 9nt. 4T

TEXT: By means of the experimental arrangement shown in Fig '. the
heat exchange was studied on mercury with hydrodynamic and therma.
stabilization of the flow. During filiing, marcury Wwas purified oy
distillation, and the two containers were filled with argon from which
oxygen had been removed. The heat transfer coeffictient was -aiculated
from the relation a = ql/ndZ\t, where g, 13 the density of *he naar flrw

(keal/m.hr) per unit length of the test tube; d 1s the 1inner diame’er
of the tube; At = t_ - t.  , where t_ is the wall temperature ani .
% lig w |

the liquid temperature 1n a certain cross section A sorrecticn oI ‘e
relation, from which tliq is calculated, 1s discussed, which rakes haat

card 1/§f
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transfer through the mercury and tne tube 1n tne longitudinal direction
into account. For the purpose of further reducing the effects produ. el
by heat transfer in the longitudinal direction, tne heat transfer
coefficients were determined in cross sections which were a' a dis‘arce
of 18 d and 43 & from the beginning of the heated section of the tute
Thus, the numbers determined here are limits, 1.e , they are miniaoum
values. Tests with turbulent water showed satisfactory resu.ts

The experiments with merocury werse carried out in the following ranges
Pe from 14 to 600, Re from 620 to 23,500 (Pr = 0.021 = G.0% ;. Ia

Fig. 2, the iNu number is graphically represented as a function cf the
Pe number. As may be seen, Nu = 4.36 for the laminar region, ard Nu =
= 4,36 + 0.0053 Pe for the intermediate region. It is furiner noted
tha: the results obtained here agree %ith an accuracy of L‘% witrn tne

formula Nu = 5 + 0.014 Pe0°8 with Pe & 400 (Re - *cU0) developed by the
Energeticheskiy institut AN SSSR (Institute of Frower Engineering of ‘re
AS USSE). It may further be seen that at the critical Reynolds number
Recr - 2300 no considerable change of the dependence of the Nu number

upon the Pe number occurs. Finally, the effact cf eress gZrooves 1in *he

card 2/5
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of Q) over the experimental length of the tube oceur, ang that the uge of
Cross grooves ig not convenient at small Pe numbers, becguge this may

. Cause considerable errors. M, v, Vol'kenshteyn, u, A. Yel'yashevicn,

{ B. 1. Stepanov, . g, Mayants, L. j. Ignat'yev, ang 1. K. Bayev are

nentioned, There are 3 figures and § references: 3 Soviet-bloc ana
2 non-Soviet-bloc,

AGSOCIATION: Moskovskiy energeticheskiy institut S
Moscow Institute of Power Engineering) \
\
) PRESENTED; September 14, 1960, by P. L. Kapitsa, Academician
V4
SUBMITTED. August 24, 1960

!
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Rovalev, Engineer
Tin et A proccdure and certazin resualtls of rioasurcment of

critital loads on {ransition from Fyimwise TO Lubi e

boiling
P;XLCJICAL: Teploencrgetika, no.%, 1902, L5=-70
Ths articlie anairses avaitable methods of maxin, cests
T . 1 N 4
condition of change crom f£ilm Loiling with

ate knowleds@

evoiutlion o€ bubbles anit susrests @ rnew one. Lccur
15 requ;red to ensure stalv oreration of modern Loilers and
1m boiiiny 1S posslhle. EKDOFAWUHKM:

-
.

e

anonxc reaciors 0 whitch
rarsaiis ol.rained bY the usual clectrical seating methods 4
8 i1giilied

special tests were made sl oo

unrcllahle, Accordingly'
tions of free convectaoho

t u&mospheric Aressure ancer condl

waLer ax
Tae heatind gurfaces werece hnrizontul elcctricaily teated rubes

and wires. Film Loiling was ensured by prelimlndry heating of
{he speclinens in the vapour phase. special carc was taken LO

ensure uniformity of heating over the 1ength of the specimen:
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egilatzons arc deraved for this tesperatiure distribution., Tioe
sXxpoerinental eqgquipment with elcctricaliy heated specimons s

described, Specimens heated to a temperature of 320 to S00C
were maersed In boit.nge water and the current throu hoie vos

Jraduaaily reduced untal the second crttical point was reaci.

vien toe fiim Lroke away from the srecimen, The exteriment:.
results are plotted in Fig.3 as loadinz: in kcal/m= =r °C A ins
snecinen diameter in mmmg trhe reint= on the <rarh are denoted as
icllows: 1l - experimental results {or secons Ccritlicul ..oat
loadin 'y 2 - results of M.V, TorLstiansiay garticle an the
Syiliusgiun Y'rrouiems of Heat Exchanaoe 90 Altering tine \lirenaile
condition of Substance", Gosenergoizdacr, lqiﬂ;

3 = odperimental equilibirium loadine; o= caleoulated coanlibgaa,
loading. The resulis show that increasing the specimen diameter

reduces the second critical heat louding and that the nataeriai ot
wi.ich the specimen 1s macde has little effect on the reswlis.

Lt 1s shown how to use the test results to calculate the loading
al which there is equilibrium between bubble- and film-boiling.
Trere are 4 figures and 1 table.
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article gives the results of 8n experim
the turbulent flow of air in snnuler tubes over
d» from 0.07 to O.

The axporimontal spparstus

tric tubes. A table gives the geometrio cbaructeriatica o

| 7The outer brass tube ?vall thiskness 0,003 meters ) was peated with en
electric heater. The inner tube, pade of 1Kn18HOT, was suspended
‘single point DY & wire with & thiskmess of 0,001 meters. The air wes
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1 {rom 8 high=-pressure blower. All messurements were
tet - of the systen, The tempers=

| me stablished steady thermel stet-

- {ture of the walls 8D the tempersture drop vetween the wealls snd

: ptained upproxinntely constant during the course of the
1te, esloulstions were made

riments. Bssed on the experimentsl resu
beat flux due to convoction st the outer and inner
Equations are derived for calculation of the heat

E ;;wlll'or the tube.

transfer lné“th0°adiahat1c'tezperetures'bf %h»-val&oxsitp_un}}.tera],_
\peating (sither inside oOr outside). Orig. art. bes: 12 roruul=si g ~-
rltiguril..lnd 1 table.
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ORG Hol&ow Power Institute (Moscovskiy onergetichukiv irstitut)

: ;-’t. ‘20, 4y, 55

: t nnl'ror in n%ydrodymnio inlet znction or a round tube
v‘uth 1n;nor ov_ of 8 fluldy, ¢

aaomicn: !'oplo- 1 -noporono-. t. 1: Konvektiwnyy top:looh.on v
odnorodnoy srede (Hest' snd mass trsnsfer. v. 1: Convective heat exchange|
1n sn. hologonooul nedium),. lunak, Neuks 1 teknnika, 1965, 172-182

TOPIG !'AGS: convective hest transfer, hydrodynmu, utll tudbes,
t].uid nw, NBusselt mnbor

;ABSTRAG'I‘: The problem of heat ‘trensfer 1n the byﬂrodymnib inlet sec-

tion: o{ s ‘round tubs when the hest flux at the wsll is ‘constent is

solved with the following sssumptions: 1) the flow snd heat traonsfer
. are sf pod,—ntnt., 2) the £1uid is incompressidls and its pbysicel pro- .
perties are constsnt; 3) the change in the heat flux due td hest condues| ..
,_,thit y elong the axis snd the hest of friction are negligidly small; ‘
: l‘;!)' the texperature snd veloscity of the fluld in the inlet section sre :
' !.romly dhtribuhd snd the velosity veotor aoino;aod with the axis of'| .

. _v;i S
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the tubes and, 5) the densi of the Lest flux remains constant at the
4inner.'surfsce of the stubs wall, The article shows & curve of the
Russelt. mmbder in the inlet ssotion of a round tube ae a funstion of the f
velocity profile along the length of the tube, ond -2 second ourve shows '
yompi 5 of the values of the .Fusselt. nuaber ascording to-tbe cslou- :

a oompérison of alu
T letiw ¢ ;;.;tbo,anthon and the cslculstions of other authors. " Finally,
the.article arrives at an-interpolation formule for saloulstion of the

. .»:ng.ggnif*qupp at the wall: . L
e )

g & mmbe—me e s s oW

Tois equation is said to desoribe the autbors! csloulations for a para-
bolic velooity profile with an accurscy of ¢ L%, and 1s valid for valuen|

of - I
R . ! x
t PQT‘om
Ty L ) » ey . ' _ . -
ou'i, arts, bas3 __{‘10 formulas and 3 figures, o : —
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;AUTHOR: Petukhov, B, S,; Mukhin, V, A,

;ORG: Moscow Power Institute (Moskovsk:y energeticheskly institut) ¢

i < s

gTITLE: Experimental investigation of heat transfer during the
;superaonic flow of a gas in s round tube

| /

;SOURCE: Teplofizika vysokikh temperstur, v. 4, no. 2, 1966, 228-232

!
iTOPIC TAGS: convective hest transfer, supersonic flow, gas flow

ABSTRACT: The vworking section of the experimental sppsreatus wes s brass
tube with an inside diameter of 20.2 mm, and outer dismeter of 87 mm,
end 8 length of 575 mm. The tube was water cooled. The local density
of the hest flux was determined from the temperature drops in the walls
‘of the tube, Alr, previously clesned of 01l, moisture, and dust6 was
‘heated in an electric furnace to a temperature of from 200 to 800°C and !
was introduced into the working chember through replsceable nozzles. '
Five serios of experiments were msde, with Mach numbers at the inlet of
the tube of < 1,2.5, 3,0, 3.5, 8nd li. Th: chenge in pressure and
velocity elong the length of the tube in subsonic and supersonic flow
corresponded in general to the one dimensional theory. Based on the

Card 1/2 UDC: 536,242:533.6.011.35
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experimental data the article derives the following two empiricsl

relatlonships:
St = 0,031 Re,~02Pr—o5ye.47, (6)

-0
St = 0,013 Pe, Pr-osy.er,

rne Py'* = S gedz [ Ata. c — o)
0

These equations sre sald to agree satisfactorily with experimental data
on heast transfer in the initisl section of a tube, and for flow around a

body, under ‘conditions of cooling at Mach numbers Mg 7. Orig. art,
bas: 7 formulas and |, figures,

SUB CODE: 20/ SUBM DATE: 15May65/ ORIG REF: 007/ OTH REF: 007
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-

TITLE: Theoretical celculation of hea! transfer end resistance ir laminar paioe
flow of hydrogen-‘dissociated in equilibrium

SOURCE: Teplofizika vysokikh temperatur, v, L, no. L, 1966, 531-539

’

TOPIC, TAGS: heat exchanger, hydrogen, Fropulsion [‘l—‘vu—v\n_,/- %{Ow& /3,‘./,1
)

THACT: In high-temperature heat exchangers, the viscositxlof the gas becomes
80 high that a laminar flow regime is frequently established. Therefore, a
theoretical study wes made of the locel heat transfer coefficients and the flov resistance
dyring leminar pipe flow of dissociated hydrogen. The heat flux thraugh the wall |
was assumed to be constant. The results calculated for pressuresof 1, 10, and 100
atp at 2000~—5000K are presented in graphs. Orig. art. has: 5 formules and

8 t{ieures. (Fv] |
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ACCESSION NR: AP4017720 5/0294/63/001/003/0416/0424

! AUTHORS: Petukhov, B. S.; Royzen, L. I.

! PITLE: Experimental investigation of heat exchange in the case of
. turbulent flow of gas in tubes of annular cross section

SOURCE: Teplofizika vy*sokikh temperatur, V. 1, no. 3, 1963, 416-424

. TOPIC TAGS: heat exchange, annular cross section tube, turbulent
air flow, unilater heat supply, heat transfer coefficient, Reynolds
number. heat flux density, thermal flow stabilization, hydrodynamic

. flow stabilization

ABSTRACT: In order to ascertain the effect of the geometry on heat |
exchange in tubes with annular cross sections, a topic far from fully -
explained in the literature, the authors consider a procedure and '
the results of an experimental investigation of heat exchange for
turbulent flow of air in such tubes with a diameter ratio ranging

Corc 1/4
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from 0.07 to 0.7. The principal measurements were made with uni~-
lateral heat supply, i.e., with constant density of heat flow in

one of the walls, the other wall being thermally insulated. The .
heat transfer coefficients were measured on the heated walls and the -
. adiabatic wall temperatures on the insulated walls. The Reynolds ‘

nunber range was from 104 to 3 x 105. The coefficients were calcu-
lated using relations derived in an earlier paper (Inzh.-fiz. zh.
"no. 3, 1963). To check on these relations, some of the experiments
were carried out with both walls heated simultaneously. The data
obtained make it possible to calculate the heat exchange for an ar-
- bitrary ratio of heat-flux densities on the inner and outer walls.
The data can be used to calculate heat transfer in-annular tubes in
. regions with thermal and hydrodynamic stabilization of the flow,
_ for an arbitrary ratio of heat load on the walls. Orig. art. has:
© 7 figures, 6 formulas, and 3 tables.
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PETUKHOV,-B.S.; KIRILLOV, V.V.; TSZYUY TSZY-STAN [Chu TS*¥-heiang];
= MAYDANIK, V.N.

Experimental study of the effect of the temperature factor on
heat transfer during turbulent gas flow in pipes, Teplofiz,
vys. temp, 3 no,1:102-108 Ja-F Y65, (MIRA 18:4)

1, Moskovskiy energeticheskiy institut.
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comrouncs contalnin cyclohexyl rings. Tt was proposed that the thewal deco.-

coaltion ol tricvclohexyisilane and tricyclobexylgemand occurs I nluvd ot CLrulng R
oo hydvide nwechanism, accompanied by secondary processes of conversion of tie

rraction products formed (hyuarojenation, dehyiropolymerization, condensation).

Ocig. art. has: 1 table. [fJpPirs/
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AUMHOR:  Petukhov, I. V, Moscow)

02G: none

mTeT

TI7L: On onc scheme of difference approximation for the numerical soiu-.on of
parabolic type equations

SOUACE:s  Znurnal vychislitel'noy matematiki i matematichesoy fiziki, v. ', no. 6,
1966, 1019-1028

- TOPIv TAGS: approximate solution, approximation calculation, approximat..n
bl p

convergence, approximation method, parabolic differential equation, diff.:antial
equation solution

ABSTRACT: An autonomous scheme for the difference approximation of thc - ~ivative
2u/2 x of the second order of precision was proposed. This is used witi..it Loss of

{ precision or degree of calculation stability in the case of the degenera.:.on {full or

partial) of a parabolic type equation to an ordinary differential equat:isa (in y).

; The scheme is useful in boundary layer problems of gas flow, and one suc: sroblem for
. a spherical truncated ccne is analyzed. The oquation is of the type

ai = L{u), a(z,y) =0,
Llu] = (mu') 4 lou’ + ki + ko, m(z, y) >0
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2 figures, and 206 formulas.
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-

! o
1 ORG: none 14,
I

| PITLE: On one method for approximate solution of the Euler-Lambert equat | ;,{

{SOURCE: Kosmicheskiye issledovaniya, v. 4, no. 4, 1966, 641-644

semimajor axis, orbit calculation, eleotronic computer

N4
ABSTRACT: A method described in this paper allows the semimajor axis of an orbit to
be determined in explicit form directly from the flight time in the range of angular
distances of 0° < g < 360°. The following normalized emergy characteristic of the
orbits is examined

|

i

|

| i
TOPIC TAGS: approximation calculation, elliptic orbit, hyperbolic orbit, orbit ’
!

1

X = :" = £(7),
where a is the semimajor axis of the flight oTbit; T = At/A tb, and where 8y and

Ot correspond to the flight in the boundary elliptic orbit and are completely
determined by the geometry of the flight (r.‘, Ty 9). The relation

Cord 1/2 UDC: 62941977 ]

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4"



s P

"APPROVED FOR .

L 06212-67
ACC NR:  AP6028344

86-00513R001240710002-4

can be used to approximate the normalized energy characteristics (eee Fig. 1). >
100 i ‘

a75

Pig. 1. Bormalized
energy characteristics. 450

425 \—iB i

I o .
1] r l \
g / 7 K 4 ] 7

Here A, B, and C are calculated from the condition of passage of the curve through two | 3§
points and equality of the derivative .dw/dv, to zero at point (1.1). The relations ‘!
given can be uped to construct & unit for calculation of zeroth approximations of the
semimajor axis with a computer. The results can be refined by 4sing any pethod of
successive approximatioms. The suthor thanks V. A. I1'in and S. V. Dubovskly for

useful comments. Orig. art. hass 5 formulas and 4 graphs.
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37 |

AUTHOR: Grigor'yeva, V. M.;‘?etuhhova, 8. V.

TITLE: Methodological hints oH the measurement of noise of wltresonic installations
under production conditions KVV\

SOURCE: Ref. zh. Fizika, Abs. 5SZh554
REF. SOURCE: Nauchn. raboty in-tov okhrany truda VISPS, vyp. 6(38), 1965, 55-6h
TOPIC TAGS: ultrasonics, acoustic noise, acoustic measurenent

ABSTRACT: Measurement conditions are formulated, measuring apparatus is suggested,

and a procedure is described for carrying out the mearurements and for processing the
results. The appendices contain the permissible levels of sound prespures at oper-
ating locations of ultrasonic installations (from Gigenich. trebovaniya (Hygliene Re-
quirements) no. 5158 - 6k), and also the characteristics of messuring instruments and
some tables for reference. (Translation of abstract]
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124-58-9-10149
Translation from: Referativnyv zhurnal, Mekhanika, 1958 Nr ¢ p 107 (USSR)

AUTHOR: Petukhov, A.l
. e

TITLE: Deiermination of the Water Seepage Rate During the Desiccation
of a Coal-particle Medium Having a High Degree of Nonumformity
of the Particle Size (Opredelenive skorosti fil'tratsn vody pri
obezvozhivahit ugol noy sredy s bol' shim koeffiisiyentom neod-
norodnosti chastits uglya po krupnost:)

PERIODICAL- lzv. Dnepropetr gorn in-ta, 1957 Vol 27, pp l13-119

ABSTRACT: Results of tests are adduced relative to the determination of
the influence of the grain-size composition (presence of a
{iller) on the filtration properties of a mixture of coal grains
A maximal dimnution of the filt -ation properties cof the mix-
ture of coal grains was observec for a 32-34% content of
small filler grains. The seepage rate of the water in a coal-
grain medium with small-grain filler can be determined by the
formula v_ = cvymy, where m| 15 the porosity coefficient
of the "skeﬁeton" of the coal-grain medium, v3 is the seepage
rate 1n the filler; and ¢ s an empxncal coefficient having a

mean value of | 4. {in crght different mixtures) .. Lomininr-= L F
Card /1 2. Water-~iene.raticn b 4, particaes-=Delerminnt i Aol
4. Mathematico--Appiicationc
\ N
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ACCESSTON NR: APAONALAA S/0294/63/001/002/0228/0237
AUTHORS: Petukhov, B. Sei popov, V. N.

TITLE: Theoretical calculation of heat transfer and friction re-
gsistance in laminar flow in pipe of incompressible £luid with vari-

able physical properties
SOURCE: Teplofizika vy *sokikh temperatur. V. 1, ro. 2, 1963, 228-237

TOPIC TAGS: heat transfer, laminar £1ow, coolant, air heat transfer,
hydrogen heat transfer, MS5-20 o0il heat transfer, trans former oil
heat transfer, hydraulic resistance, Nusselt number. incompressible

1uid, fluid flow. incompressible flow

PBSTRACT: Although calculations of heat exchange and hydraulic re-
sistance in laminar flow of liquids with variable physical proper-
ties in pipes are encountered in many branches of engineering. the
existing theoretical papers are devoted only to limited aspects of
the problem, and none contain an analytic expression for the heat
transfer. The authors derive analytic expressions for the Nusselt
number and the hydraulic resistance coefficient for laminar flow in

Cord: 1/2
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a pipe, away from the inlet, for an incompressible liquid with ar-
bitrary temperature variation of the physical properties. These
analytic expressions are used to calculate the heat emission and
the friction resistance for air, hydrogen, water, Ms-20 oil, and
transformer oil. In the calculations for oil and water, the vis=
cosity ratio uwall/u'liq ranged from 0.16 to 51. The temperature

factor T / for air and hydrogen ranged from 0.4 to 1.75. Em-

wall Tliq
pirical equations are derived for the Nusselt number and the friction
resistance. Orig. art. has: 3 figures, 14 formulas, and 1l table.

ASSOCIATION: Moskovskiy energeticheskiy institut {(Moscow Power
Engineering Institute)

SUBMITTED: 18Jul63 DATE ACQ: 26Dec63 ENCL: 00
t .
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AUTHORS s Petukhov, B. S., Royzen, L. I.
oy
TITLE: Heat transfer in tubes with annular oross section

PERIODICAL: Inzhenerno-fizicheskiy ghurnal, v. 6, no. 3, 1963, 3 - 11

TEXT: In this study the following assumptions are nades there i»
stationary flow of an incompresaible liquid through a tube with annular
cross section; the heat flow densities qc, and Qq, to the inner and to the

outer tube wall are constant; the heat transfer along the tubs axis by heat
conduction is small compared with the convective heat transfer; the physicul
sroperties of the 1iquid are indepandent of temperaturei snexrgy dissipation
is negligible. Applying the condition of a stabilised tempsrature field /

yields the equation Py . X
R=2 (14 )2}
v GR[ \ + a ) OR]

*

C = 2(q:| rl + qc' ri) rg (6)
] 2 :
xrz N
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which is solved for the boundary conditions

ot qt ry 0’) - Cnri . (A)u
o) o D ~ %l (et =0
(R 0R)R-ﬂ. A ( OR | g= IS (tedaa,.s i

Here, W is the reduced velocity of the 1iquid, R = r,’rz. R‘ - t1/r2.

r is the running  parameter . Integrating (6) from B, to R and imtro- /Y
ducing the reduced temperaturo e
(¢t - %o

o = M. S ields
4,74 ~|»q02r2 ' ¥

e N OF
. W, RdR
0 _ A& 4P :
(1 —R) (|+g_'_Lpr)R l+p—"—Pr)R
R, R,

where éq/a is replaced by szTPr/v v Pe Eq/e,t. s P = q°1r1/(%‘r10 q°2r2).
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Here tq i®s the faotor of turbulent heat trunefer, mnd ¢ the fector of

turbulent momentum tramsfer. From these equations imtegral relations for
the temperature rield and for the heast tranafer coefficients are derived
for arbitrary heat loads on the walls. Finally the heat transfer of a
laninar flow in annular tubes is calculated numerically. There are

4 figures and 1 table.

A530CIATION: Energeticheskiy institut, g. Moskva (Power Engineering
Institute, Yoscow)

SUBRITTED: October 2, 1962

Card 3/3

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4"



"APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4

1

I il I R

H b‘ . A . inzh . 2
I’ETUKHW B.S doktor tekhn .nauk, prof .} KOVALE > P
Y, Bhey V

d. Ilzv. vyse.
Criticgl thermal loeds during the boj'_gng of a liqui A s
ucheb. zav.; energ. 6 no.4:81-89 Ap .

Moskovskly ordena Lenina energeticheakiiii institut.
iﬁ.‘edstavlena kafedroy inzhenernoy u;glllcigig m.nice)
(thermodynamics ) ( yn

APPROVED FOR RELEASE: 06/15/2000

CIA-RDP86-00513R001240710002-4"



"APPROVED FOR RELEASE: 06/15/2000  CIA-RDP86-00513R001240710002-4
B S CE s === _

POPOV, V.N.

(ETUKHOV, B.S.3 ~esistance

i Frictd on&l
e - L;‘ar‘,sf‘er‘ and (TriC-4 1
calculation o: hea* rlaid of variable
jent flow of an {nrompressible 1 e 1185-1C1

ties in pipes. Tepinfiz., vys. temp. (MiRA 16:10)

Theoretical
in the turbu
physical proper
J1-Ag '63.
institut.

1, Moskovskiy energeticheskiy

APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001240710002-4"



"APROVED FOR RELEASE: 06/15/2000

I " ) -~
oot

CIA-RDP86-00513R001240710002-4

PETUKHOV.B‘VI;
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agronon; ZHMUDSKIY, D.A., arkhitektor; IVANOV, A.P., arkhitektor; KIBI-
HEV, S Y., arkhitsktor; KRYLOV, NH.¥V., {nzhener-arkhiteltor; KULAKOV,
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(HandPook on the construction of farm vuildings] Spravochnik po sel'sko-
xhozipistvennomu atroitel'stvu, Avtorskil kollektiv: P,.E.Arkhangelskil
i drd, avtor-sosat. N.V.Krylov. Moskva, Gos.izd-vo sel'khoz.lit-ry. Vol.3
19554 843 p. (Farm tuildings) (MLRA 9:67
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Corompatodropny.  Ion SXehnnoe.

“bs gour : Ref Zhur - Khimiyn, N 7, LT, ook

Author . B, V. Fovadane, L B. Pu.rshv.r.
Inst P\ ST STNN N w_ T o4 o

Title . Teem ogepetion by ocoprons fibor.
orig Pub : Zh. pr.oel. sedmii, oLhe 29, No b, 1o b iobd {raso.

Abstract : Oriented copronc £.% re, trected without tension by on 27U~
ous phensl solut.on r-duce stem scrption (3} 2t 1w valucs
rel-tire hamidity o rd increasce 5 nt Kt s, Trootmont AR
bor under tension nes ns o influence o0 the value wnd ravs of S
Tnormal tre ctment educss S of stonm, this reduction is str.a-
_r if the fiber is Lested under tension, than when hentod witn-
sut one. The precccs <f cowpression of meleculer structars Ly
henting caprone fiber pracecde voly fyst and wnds in Y0 8o -
andn.  Ste~m U doce not depend on o romoleculs orienintion,
but depends on Lhe quantity Hf int maoloeular bondo. At
lative humidity < 25%, the difrusion cocfficicnt does not gl
pend on stond clesticity at given tempornture. Do formati o
indox of the coprene Tiber incrifsces sharply with *he heniani
5f the fiber by overbeated stoenm under Lorsion.
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PETUKHOV, B.V.; KONKIN, A.A.

Techﬁology of the manufacture of the polyester fibar "lafuft".
Khim. volok. no.2:11-16 '59. (MIRA 12:9)

1.Vsesoyuznyy nauchno~issledovatel'skiy institut jiskusstvennogo

volokna.
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30V/80-38-5-+7,52
Pety : in, A.A.

The Combination of the Reactions of Reesterification and Fuiycondensa-
tion in the Synthesis of Polyetnyleneterephthalate

Zhurnal prikladnoy knimii, 1949, Vol 32, Nr 5, pp 1171-1173 (JSZR)
Folyethylencterephthalate g the base of the poivoeuster iber i
It is produced by the reesterification o!f the dimethyl ether -
terephthalic acid and ethy:.ene ziycol o ulglycoy ether, ani o= o
condensation of the latter to poiye-hyleneterepnthalate. Ethylens .5 -
col is used in the gquantity of more than two moles per ore mole of d.-
etnyl cther. Experiments were made to uge less than two moles in the
reaction, For this purpose 0.0%% of zinc acetats was used as a cuala-
lyst. The yield was approximately the same as in the ratlo £., : 1

The products obtained rad a suffictently high molecular welight. which
could nob be expected, if the unreacted methoxy-groups had blocked :ie
ends of the chain. 7The formed ethyleneglycol remains in the sphere of
reaction due to the increasing viscosity and the ratio may be therefcre

less than 2 : 1.
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SOV/80-325-57/5
The Combination of the Reactions of Reestarificatior. and Polycondensatior. in the cym-
thesis of Polyethylenetereopnthalate

I =

There are: 1 diagram, . grauh, i tuble and 2 referen:es. 1 a0 whish Is
Scview and 1 Fng.ishk.

ASSOCIATION: Vsesoy:zryy nauchr.o-issiedovatel'skly institu {SKUSSUVENLIEC VoLl Kha
(All-Urisw S-tertific Reszar:h Insiitute of Artificlal Fiher)

SUBMITTED: January 2C. 1235¢C
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POLYAKOV, Yu,l.; PETUKHOV, B.V,

Energy-impulse tensor in the S-matrix tneory. Vesti, Mczs., LD,
: Fi ; S-0 '65.

ser, 3: Fiz,, astron, 20 no.5 18-23 (MiRe e

1. Nauchno-issledovatel'skiy institut yaderno?' fiziki

Moskovekogo universiteta, Submitted February 29; 1964,
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PETURHOV, BV, POLYAKIN, Yu,lo; SHIROKGV, ¥

Kelationehip between form facters of Lne RS A-ST TS PR
matrix element of the energy-impu.se tensor and tha cnarge A
and magnetis moment, Vest, Mosk, un, Ser. 3¢ Fiz,? Hotrane
no Sil4~17 =0 tof, {MIRA iR .1

1. Nauchno-issledovatel'skiy institut yadernoy [ivil: Moshovsrope
univers:teta, Submitted February 07, 64,
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PETUKHOV, B.V.; KONDRASHOVA, S.M.

B Properties of the copclymer ~f poly-lethylene terephthalate -
ethylen. adipinate) and of the fibers based on it. Khim./v010k.q )
no.1:55-6C ‘o2, MIRA 1814

1. Vsesoyuanyy nauchno-issledovatel'skiy institut stek lyannogo
volokna,
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Conference on the exchange of experience in the use o

azl&r reflectors. Vop. kur. fizioter. i lech. fiz. kul't, 25 )

no. 3:281-283 My-Je '60. (MIRA 14:4
(SOLAR ENERGY—{THERAPEUTIC USE)
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PETUKHOV, B.V.; KONDRASHOVA, S.M.

Isomorphous substitution in polyethylene terephthbalate, Vysokom.
soeds 3 D0,5:657-661 My ‘'€l. (MIRA 14:5)

1. fsesoyuznyy nauchno-issledovatel!skiy institut iskusstvennogo

volokna.
(Terephtbalic acid) (Adipic acid)
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Blockiné of the end groups of polyethylens tersp.thalate b7 )
o-phosphoric acid. Ehim.volok. no.4:8-10 160, (MIRA 13:10)
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volokna.
(Perephthalic acid) (Phosphoric acid)
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PHASE I BOOK EXPLOITATION 30V/509%

Petukhov, Boris V.:idimirovich

—_— —

Poliefirnoye volokno; terilen, lavsan {(Polyester Terylene,
Lavsan [Dacron)) Moscow, Goskhimizdat, 1960. 6,000
coples printed.

Ed.: S. I. Babushkina; Tech. kd.:. V. V., Kogu.

PURPOSE: This booklet 1s intended for personnel in the chemical
and synthetic fiber industries. It mav also be used by

specialists in other 1industries that - >cess or use synthetlc
fibers.

COVERAGE: The booklet deals with the theoretical and practical
principles of the manufacture of polyester fibers from poly-
ethylene terephthalate. It describes the propertles of these
fibers and their flelds of applicaticn. No personilities azare
mentioned. There are 145 references: 19 Soviet, - English,
13 German, 12 French, and 12 other.
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PETUEHOV, Boris Vledimirovich; BABUSHKINA, S.I,, red.; KOGAN, V.V.,
tekhn,red,

[Polyester fiver (terylene, laveen)]. Poliefirnoe volokno;

terllen, lavsan. Moskva, Gos.nauchno-tekhn.izd-vo khim,lit-ry,

1960. 85 p. (MIRA 13:11)
(Rayon)
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AUTHORS: Terekhova, G. Y. Petukhov. B. V.

TITLE: Blocking of the End Groups of Polyethylene Teraphthalat.
by Means of o-Phosphoric Acid

PERIODICAL: Knimicheskiye volokna, 1960, No. 4, pp. 8 - 10

\
TEXT: The Lavsan fiber (polyethylene terephthalate). obtained by the
reaction of dimethyl terephthalate with ethylene glycol, takes on a
yellow color at the high polycondensation temperature (275-280°C) owirg
to oxidation and thermal destruction of the end groups, predominantly
the hydroxyl groups. The authors report on experiments to block these
end groups by means of ortho-pheosphoric acid. The polycondensation took
place at 1-2 torr. The phosphoric acid was added as 15% solution in
ethylene glycol at various times of the process. Fig. ' shows that *:
high additions of phosphoric acid retard pelycondensazion. Morecwver.
the molecular weight of the end product is reduced, as can be seen o
Fig. 2, in which the viscosity reduction under the effect of the concen.
tration of phosphoric acid :s illuatrated. An addition of O M# ot
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