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A NOTE ON EFEICIENGY OF ROOKETS.

By S. K. Gupta and A. K. Mehta, Dofenice, Scien ,j iorgamsaﬁmn, Mlmstry 3
corans of Defenee, Newl)nlhx : ,

ABSTRAGT

This paper dmeuss&s the dependence of efficiency of a rocket

on the-expansion ratio and the ratio of the initial mass of the

- rocket and the mass of the propellant. The rela,tlon isillustra-
" ted °by a table and two graphs ; :

The eiﬁmency of a rocket, 7, is deﬁned as the ratio of the k1net1c energy of
- the rocket at the end of burning to the heat energy ‘of the propellant Thus -

(Lakatos, 1941) ‘
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where M is the initial mass of the rocket,
m is the mass of the propellant
vp is the velocity of the rocket at the end Of burnmg, ’
H is the heat of combustion of the propellant and Jis the mecha,mcal
~ equivalent of heat. , (

The velocity at the end of burmng 18 glven by

vb ='Ua l'Oge M'——m .

@
where vg is the effective exhaust velocity g1ven by S | v’ |
o QVRT[ < Pe )__] o
Ve = o
. '}”‘_‘1 . ‘

- where P, ‘and P, are the exit-and chamber préssures respectively.-

“From equations (1), (2) and (3) Lakatos (1941) arrives at the following ex-
pression for the efficiency of rockets AR
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where Ce= | . :
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.- Thus the variation of the efficiency with Pe /Po for various values of a can
be studled with the help of eqn. (4). However, P, [P; is not specified for a given
rocket while it is related to a fundamental specification A/A; (Ae and At
~ are the: areas of the exit and throat of the nozzle) by

—-—<>"“<¢—>"V<—>[< T

In this. paper the authors have g1ven a table and a graph exp;ressmg the
k the

rocket for various values of a whmh will ba mmore useful Takmg y=1-25, ior
different values of & and Po/P- the authors have calculated bath - AlA argd
the efficiency ». Table 1 gives the variation of the eﬂiclency lth az and Ae/A,
wlnch is 111ustrated graphacally by figures; I and 1I. , :

TABLE 1

Variation of efficiency n with AgfAy and a0

m 3 ¢ 5 8 7 8 | o i
216 | - 0-1218 | 0-0015 | 0-0735 | 0-0614 | 0-0526 | 0-0461 0-0410;

2-81 0-1375 0-1036 0-0833 0-0695
3-40 0-1482 | 0-1117 0:0898 0-0750

0 0522 o-o4eo§
-~ 0 0568 0-0500}

0 0616"5' 9-05433
0.8 | 0-0879)

450 | 01633 01228 0.0083 | 0-0821 | 00
s51| o116 o1203| o108 | 0-0868% -0
6-33| 0-1785 | 0-1345 | 0-1081 _0@96;{
7.36| 0-1838 | 0-1386 | 0-1135 | [0:0030

9.07| 041920 | 0-1447 0-1'163{5' ;-’;‘a"»0971"_

t
0-0678 |  0-0602!
0-0698 | 0-0620,
007129 | o 0648

; The authors are extremely. grateful to Dr D S. Kothari, Dr. R. 8. Varma
and Mr. M. S. Sodha ,:for their kmd mterest in the investigation.
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