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ENG2002-N Aeroengine and Rocket Science 
Assignment 2020-21 

 
This assignment forms 30% component of assessment for this module and, therefore assesses 
3,4 and 5 module learning outcomes: 
 

Research, Knowledge and Cognitive Skills: 
1. Demonstrate a comprehensive and detailed knowledge and understanding of 
aeroengines and rockets and an ability to conduct thermodynamic and 
performance calculations. 
2. Evaluate features of aeroengines and rockets and carry out associated 
analyses and calculations. 
3. Analyse, interpret, and present technical data based on past and existing 
research in the Aerospace industry. 
4. Analyse aeroengine and rocket problems to produce a workable solution. 

Professional Skills: 
5. Apply engineering skills related to jet engine and component performance with 
limited supervision and interpret results. 

 
Marking Criteria 
 
The standard Teesside University Level 5 marking criteria will be used: 
 

Band Level 5 

90%-100% Exceptional work with presentation of the highest standard The work contains coherent 
arguments and ideas. There is a detailed understanding of subject matter and critical analysis 
of issues/problems. Points are made clearly and concisely, always substantiated by 
appropriate use of source material. There is evidence of a sound ability to critically interrelate 
theories with examples from practice where appropriate. 

80%-89% Outstanding work with presentation of a very high standard. There is comprehensive 
understanding of key concepts and knowledge and evidence of critical analysis and insight. 
Accurate interpretation of data with arguments, ideas and solutions presented effectively and 
based on strong research and reading. 

70%-79% Extremely good work with presentation of a high standard. Evidence of strong knowledge and 
understanding together with some critical analysis and insight. Source material is used 
effectively to support arguments, ideas and solutions. 

60%-69% Very good presentation. Sound knowledge and understanding with an emerging ability to 
critically engage with and apply the concepts involved linking them to practice where 
appropriate. Good use of source material which supports most points clearly. Content is 
wholly relevant and is coherently structured 

50%-59% Presentation is of a good standard but some shortcomings. Evidence of a sound knowledge 
base but limited critical and practical application of concepts and ideas. Content is largely 
relevant although points may not always be clear and structure may lack coherence. Contains 
some critical reflection and some use of source material to illustrate points. 

40%-49% Adequate presentation. The work is descriptive and/or lacks critical analysis where required 
but is relevant with limited though sufficient evidence of knowledge and understanding. 
There is some evidence of reading although arguments / proposals / solutions often lack 



coherence and may be unsubstantiated by relevant source material or partially flawed. Links 
to practice are made where appropriate 

30%-39% 
– Fail

Poorly structured, incoherent and wholly descriptive work. Evidence of a weak knowledge 
base with some key aspects not addressed and use of irrelevant material. Flawed use of 
techniques. Limited evidence of appropriate reading and no evidence of critical thought. Little 
reference to practice where appropriate. 

29% and 
below –

Fail 

Very poorly structured, incoherent and wholly descriptive work. Evidence of a very weak 
knowledge base with many key omissions and much material irrelevant. Use of inappropriate 
or incorrect techniques. Limited evidence of appropriate reading and no evidence of critical 
thought. No links to practice where appropriate. 

1. Calculation & Analysis: Clear calculation and assumptions explanation, correct units
and analysis (50%)

2. Discussion: Comprehensive review of literature relevant to study with a detailed
knowledge of subject area demonstrated. Clear discussion of findings with logical
conclusions based on evidence and a competent critical analysis. (35%)

3. Technical writing & Formatting: Clearly structured report with appropriate use of tables,
graphs, diagrams and subsections, combined with appropriate technical writing. (10%)

4. Referencing: Excellent layout of references, properly mentioned in an order (5%)

Submission 

The technical report is to be submitted online on Blackboard via Turnitin link under 
the assessment folder by 1600 on  3rd May 2021.   



Assignment
Data: 

Symbols and abbreviations have their usual meaning unless specified otherwise: 
1bar = 105 N/m2  
Patm = 1.01325x105 Pa  
Air density = 1.2252 kg/m3 

For air: 

γ = 1.4, R= 287 J/kg.K, CP= 1004 J/kg K 

For the combustion products:  

γ = 1.3, CP= 1140 J/Kg K, R=283 J/kg.K

The Lower Calorific Value of hydrocarbon aviation fuel: hPR= 45,000KJ/kg 

Unless specified otherwise, turbomachinery efficiencies are isentropic. 

A report of approximately 1200 words (+/-10% words) in length is required with comments and 
all the assumptions /calculation down for the analysis. The report should follow the technical 
structure with clear tittle, table of contents, figures, nomenclature, abstract, introduction, 
literature review, methodology, results and discussion and conclusion. The report is to be 
correctly formatted and referenced in accordance with the Harvard referencing system. Each 
student is to submit their own individual report via Turnitin which should be their work except 
were stated otherwise. If academic misconduct of any nature is suspected (e.g. plagiarism or 
collusion), it will be considered using the appropriate procedures as per the University 
regulation. 

The following are the design parameters of a two-spool turbo jet engine with a convergent 
nozzle at ISA Sea Level Static test rig: 

Low Pressure Compressor (LPC) and High Pressure Compressor (HPC) pressure ratio: 5 and 
8, Turbine Entry Temperature (TET) from 1450 to 1579K depends on your student number, 
Combustor pressure loss (% of Compressor outlet pressure) = 5 %,  

Air mass flow rate =110 kg/s, Include the fuel flow in your mass flow calculations. 

Using the given data, please calculate and explain your results for the two-spool jet 
engine.  

1. Calculate the mass flow rates, pressures, temperatures through the jet engine inlet to
exhaust.

2. Calculate the thrust, Specific Fuel Consumption (SFC), velocity, speed of sound and
Mach number at the exit of the jet engine nozzle. Discuss whether the exit nozzle is
choked or not?

3. Calculate and comment on the change in thermal efficiency when Turbine Entry



Temperature (TET) reduces by 100K. What changes you could do to increase the 
thermal efficiency in the jet engine, describe with suitable equations and references. 
 

4. Please populate the blank parameters in the below mentioned excel sheet (not the 
blocked red colour part) and include it at the start of the results section of your 
report. 
 

SN 2 2.5 3 4 4.5 5 8 
T(K)        

P(kPa)               
�̇�𝑚(Kg/s)               
A(m^2)               
V(m/s)               

F(N)               
M               

Density               
SFC(hr-1)               

 
 

Row 
Number 

Stu. No Turbine Entry Temperature(TET) 
K 

1 a0143905 1450 
2 a0169473 1451 
3 a0169545 1452 
4 a0172774 1453 
5 a0176905 1454 
6 a0180544 1455 
7 a0185738 1456 
8 a0187503 1457 
9 a0194248 1458 

10 a0196594 1459 
11 a0208358 1460 
12 a0212447 1461 
13 a0214834 1462 
14 a0220114 1463 
15 j9051900 1464 
16 k0256051 1465 
17 m2196874 1466 
18 n3238281 1467 
19 n3238298 1468 
20 q5188429 1469 
21 q5304472 1470 
22 q5428677 1471 
23 s6124321 1472 
24 s6174515 1473 



25 s6262449 1474 
26 t7038148 1475 
27 t7058074 1476 
28 t7062936 1477 
29 t7063607 1478 
30 t7103325 1479 
31 t7148285 1480 
32 t7183444 1481 
33 t7230900 1482 
34 t7242341 1483 
35 t7244958 1484 
36 t7279125 1485 
37 v8000988 1486 
38 v8016378 1487 
39 v8023240 1488 
40 v8023666 1489 
41 v8034556 1490 
42 v8040207 1491 
43 v8042481 1492 
44 v8046928 1493 
45 v8046973 1494 
46 v8051111 1495 
47 v8064357 1496 
48 v8068454 1497 
49 v8073410 1498 
50 v8074198 1499 
51 v8089343 1500 
52 v8095355 1501 
53 v8098482 1502 
54 v8111837 1503 
55 v8131220 1504 
56 v8132740 1505 
57 v8141243 1506 
58 v8142017 1507 
59 v8167515 1508 
60 v8174573 1509 
61 v8187795 1510 
62 v8190632 1511 
63 v8198317 1512 
64 v8208258 1513 
65 v8212433 1514 
66 v8214693 1515 
67 v8238303 1516 
68 v8248467 1517 



69 v8251108 1518 
70 v8261729 1519 
71 v8263886 1520 
72 v8280506 1521 
73 v8392504 1522 
74 v8393907 1523 
75 v8399446 1524 
76 v8400515 1525 
77 v8401956 1526 
78 v8405259 1527 
79 v8405307 1528 
80 w9000273 1529 
81 w9008374 1530 
82 w9014733 1531 
83 w9024859 1532 
84 w9028781 1533 
85 w9029115 1534 
86 w9039097 1535 
87 w9039657 1536 
88 w9040066 1537 
89 w9043148 1538 
90 w9046835 1539 
91 w9049632 1540 
92 w9051334 1541 
93 w9051932 1542 
94 w9062712 1543 
95 w9069135 1544 
96 w9074548 1545 
97 w9074603 1546 
98 w9077132 1547 
99 w9084011 1548 
100 w9084138 1549 
101 w9084468 1550 
102 w9087667 1551 
103 w9091134 1552 
104 w9094326 1553 
105 w9094467 1554 
106 w9098674 1555 
107 w9146083 1556 
108 w9154839 1557 
109 w9154884 1558 
110 w9158541 1559 
111 w9158572 1560 
112 w9169651 1561 



113 w9177036 1562 
114 w9177067 1563 
115 w9177294 1564 
116 w9205959 1565 
117 w9221812 1566 
118 w9227894 1567 
119 w9241535 1568 
120 w9252487 1569 
121 w9253141 1570 
122 w9253471 1571 
123 w9254025 1572 
124 w9259556 1573 
125 w9271374 1574 
126 w9276362 1575 
127 w9279705 1576 
128 w9280853 1577 
129 w9292593 1578 
130 y5273051 1579 

 


