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Test section

air

At test section

M 4.92 T 255.7 K

D 0.13 m R 287 4kg K

P 54050 Pa 8 1.4

a Mass flow Test section

ni p AV
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A A Ti r
2 r Iz D A 44 IT D

Z

v i m a Trt V M FRT

mi Ppf 44 ITD M TRT

Evaluate

ni 15.417k91g



b Nozzle throat area A

Html lit my
Tt Yz

A A to it my

I Evaluate
A 5 662 x lo 4m2



c Reservoir temperature Stagnation temperature

to I t m2
1

To T I t m2

1 Evaluate

Tr To 1493.615 K

d Reservoir pressure Stagnation pressure

F fit my E

y I
Po p I t TM

I Evaluate
Pr Po 26035971 3 Pa

26035.9713 kPa



M. dterm 1 Review 
Sigma Gamma Tau AAE 200 1 

Po= lOOOkPa 

To= GOOK 

A*= 0.25 m2 
i 2 

Ae=2m 

The rocket motor shown above is designed to operate most efficiently at an altitude of 55,000 

feet, producing approximately 87,000 pounds of thrust at this condition. From the conditions 

given, determine the following: 

a) The exit mach number 

b) The exit pressure 

c) The exit temperature 

d) The exit velocity 

You may assume that gamma is constant, and the flow is isentropic. 
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a Find Exit Mach Number

HY m fat melt

Ae 2m2
Atx Egg 8



Figure 2: Table of ratios for isentropic duct flows.
µ Affix

3S 6.78
Me 8
4 10.71







Sigma Gamma Tau AAE 200 Midterm 1 Review 

Solution: 

*Note that the thrust data is irrelevant to the problem at hand, but accurately matches the 

performance of the design for the data given. 

(a) 

We begin by solving the area relation formula for the exit mach number: 
r±.! 

{ ~e )2 = [-2-(1 + Y - 1 M;)]y-1 Me = 3.677 
\A* M; y + 1 2 

(b) 

Use the isentropic relation to find the exit pressure: 
...=r.. 

:: = ( 1 + y; l M; r'-1 
Pe = 10.22 kPa 

(c) 
Again, use an isentropic relation to determine the exit temperature: 

1 -1 

:: = ( 1 + y; M;) Te = 161.98 K 

(d) 
Finally, use the speed of sound formula to determine the exit velocity: 

m 
Ve= Me.JyRTe Ve= 938.06-s 
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