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ABSTRACT 

where M is the initial mass of the rocket, 

m is the mass of the propellant, 
vb is the velocity of the rwket st the a d  of>burning; il 

H i s  the heat of combustion of the propellant and.$ is tXe mechani&$ 
equivalent of heat. 

The velocity a t  the end of burning is given by 
M - vbi?.'eloge M-+ - . .  - (2) 

where v e  is the effective exhaust velority gben by 

r-1 '"' [ 1 )  . I (3) 
v e  =y--l 

where P e  and PC are the exit and chamber pressures respectively. 

From equations (I), (2) and (3) Lakatos (1941) arrives a t  the following ex- 
pression for the efficiency of rockets 

(4) 

M 
where a= - m 

4 (a),(a-l) [ loge 0 0t-l ]2 (4 
Y-1 -- 
Y - f ( = [ l - . ( k - )  I (6) 
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Thus the variation of the efficfency witb P, /PC for various values of a a n  

be studied with the help of eqn. (4). However, P, /PC is not specsed for a giqen 
rocket while it is related to a fundamental specification A,/As (A and At 
are the areas of the exit and throat of the nozzle) by 

1 

i ; . "  
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In this paper &he authors have given a table and a graph, expressing the 
A variation ofthc efficiency with the fundamental specification 2 of the 
A d  

rocket for various values of a which will be more usefuI. Taking y=1.25, for 
different values of a and Po/P theauthors have calculated both Ae/At a$d 
the efficiency 3. Table 1 gives the variation of the eilFiciency zith a and A,/& 
which is illustrated graphically bx @res>I and 11. 

1 . . 
* TABLE 1 

Varktion, of e$iciency 7 with AefAt and a 

REFERENCE 1 

: Lakotas E.-Internal Ballistics of Power Driven Rockets, National Defenc$ 
Gesearch Committee Report NO. A-22 (Office of Publication Board, Pepartmenb 
c$ Commerce, Washington) 1947. i 1 

The authors ace extremely grateful k o ' ~ r .  D. S. Kothari, Dr. I$. S. vama 
and Mr. M. S. Sodha for their kind interest in the investigation. 
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0.0735 

0.0833 

0.0898 

0.0983 

0.1039 

0.1081 

0.1135 

0.1163 
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0.0915 

0.1036 

0.1117 

0.1223 

0-1293 

0.1345 

0.1386 

0.1447 

2.16 

2-81 

3-40 

- 4.60 

5.61 

6.33 

7.36 
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9.07 

0.1213 

0.1375 

0.1482 

0.1623 

0.1716 

0.1755 

0.1838 
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0.0614 
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0.0750 

0.0821 
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0.0596 
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0.062p 
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0.05M 

0.0616 ' 
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0.0410, 
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0.0500i 
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- 0.065k 
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0.0698 

0.0729, 

0.09022'.'' 
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0.0848' 
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0.0797 

0.0833 






