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In this note the results concerning the ‘examination of the numetical
computations done by s, k. AsLaNov and V.A, LEGKOvVA [1] for the pro-
pblem of a gas jet going out from a container of finite width are presented.
The general solution of this problem has been done by 8. v. FAL’KOVICH
[2] As a result of our computations we obtained a five decimal table. These
numbers give the dependence of the coefficient of contraction of the jet
on the relative width of the orifice. The entries-of the four decimal table
from [1, 4] are pointed out where the values of the global characteristic
elements of the flow are wrong. i

1. Formulation of the problem

- Consider a plane irrotational subsonic flow of a jet gas which goes
out from a symmetric container of finite width, represented in fig. 1. Let
us denote by v, the velocity at the infinity inside the container ; V;-stands
for the velocity on the boundary of the jet ; L is the width of the container :
1is the width of the orifice ; b stand for the width of the jet at the'infinity.
With these notations the ratio . I/L ‘is called the'relative width of ‘the
orifice ‘and b/l = k is said the coefficient of contraction of the jet, The.
solution of the problem has the form [2]
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where T, = V}/Viay (i = 1, P : Ve is the maximum possible velocity of
the flow from the container); B = 1/(x — 1) where x is the ratio bet-
ween the specific temperatures (for the air 8 = 2.5); Z,(r) is the Chaply-

gin function [3]: x,(t) = * Zy(t)/Z,(v) is the logarithmic derivative of
n
the Chaplygin function.

The fourdecimal table of the values of 1/L and k as functions of
v, and 7, has been given in [1] and, without any changes, it was repro-
duced in M.I. Gurevich monograph [4], page 425.

By verifying the computations from [1] we found that at some
points (t;, 7,) the third significant decimal of the values of /L and k
are wrong and at (0.04; 0.08) these values are not the true ones.

In the table reproduced below we retained only those points (7,
v,) which exist in [1, 4], where the absolute error of the computations
from [1] overpass 5 - 10-% The corresponding values 7, from table are
underlined. The case of the flow from the pipe, when 7, = 7, i not
included in table because in this case obviously /L =1 and k= 1.

In the paper [1] the values of the functions Z,(r) and Z,(x) for n <7
were taken from mrroUsson and rIGTHILI's tables [5] and for # > 7
asymptotic formulae were used.

2. Results of the improved computations

We performed new calculations for the given problem using the for-
mulae (1) and (2); the results of these calculations are represented in
the table.

In order to perform the calculation of the functions Z,(1) and Z,(7)
we used a specially elaborated algorithm which guaranteed and accu-
racy of the calculation of these functions not smaller than 8 true sig-
nificant decimals. On the basis of this method we gave the tables of
Chaplygin functions [6] which considerably extent and complete the well-
known tables [5].

In order to calculate the coefficient of contraction k we used 10
terms of the series (2) and we performed a transformation which increased
the convergence of this series. The increase of the convergence was obtai-
ned by means of two different methods and the results of these compu-
tations have been compared.
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The first method. The increase of the convergence of the series by
means of Shanks formula [7]
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This nonlinear transformation were applied first to the sequence of the
partial sums of the series (2) {S;,..., Sio) and the sequence {e(S,),...,
e(S,)} and so on until two close values of k were reached.

The second method. The increase of the convergence of the series (2)
was obtained by the method of arithmetic averages. To the sequence {S;, ..
Si0} we applied the transformation

Ay

(4) u(S,) =if2$—+‘ w=1,..., 9.

Then, we applied the same transformation to the sequence of arithme-
tic averages {u(S;), ..., #(S,)} and so on until one value which gives
with a high accuracy the value of the sum of the series (2) was
reached.

The above-mentioned calculations were performed at the highspeed
omputer FELIX-C 255 of the Center for Computation of the University
of Bucharest.
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TABLE
s o 1L k 7 T 1L k
0,0025 0,55582 0,66487 0.005 0.98767 0.71578
0,02 | 0005 | 073415 0,70742 0,015 | 0,62595 0,74868
0,01 0,91036 0,79670 0,03 0,80178 0,79550
0,015 0,98171 0,89346 0,12 0,05 0,91615 0,85316
0,07 0,96920 0,90478
0,005 0,56914 0,67938 0,09 0.99201 094932
0,01 0,74719 0,72269 0,10 0:99700 0:96853
0.04 0,015 0,85187 0,76657 0,11 0,99937 0,98548
! 0,025 0,95917 0,85680
0,03 0,98379 0,90340
0,035 0,99635 0,95112 0,005 0,37136 0,73271
0,07 0,50825 0,74765
0,005 0,48927 0,68013 _(TO_?’ 0,77790 0,80400
006 0,015 0,76047 0,73902 0,05 0,89651 0,85493
' 0,03 0,92522 0,82671 0,14 0,07 0 95539 0 90005
0,05 0,99423 0,94279 0,09 0,98388 0,93858
0,10 0,99141 0,95509
0,005 0,44160 0,68865 —O,_IQ 0,99857 0,98200
0,015 0,69955 0,73418 0,13 0,99972 0,99216
h.08 0,03 0,87329 0,80042
' 0,04 0,93271 0,84323
m 0,96809 0,88484 0,005 0,35580 0,75833
0,07 0,99741 0,96353 0,015 0,58062 0,78483
0,03 0,75444 0,82205
0,005 0,40997 0,70094 0,05 0,87658 0,86703
0,015 0,65692 0,73878 || 1/6 0,07 0,94067 0,90646
0,03 0,83284 0,79309 0,70 0,98418 0,95403
0,1 0,05 0,94025 0,86088 0,12 0,99518 0,97707
0,07 0,98439 0,92253 0,14 0,99919 0,99241
0,08 0,99407 0,95059 0,15 0,99981 0,99702
0,09 0,99873 0,97649 0,16 0,99999 0,99952
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