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FOREWORD  

 

The Higher National Diploma (HND) in Explosives Ordnance Technology (EOT) is designed to replace the various syllabuses used 

by training bodies which produce manpower in the different sub-sectors of military personnel of Nigerian Army (NA), Nigerian Navy 

(NN), Nigerian Air Force (NAF) and other authorized personnel. 

 

The acute shortage of professionally trained manpower in Explosives Ordnance Technology (EOT) in Nigeria as well as the need to 

produce Military Personnel with the ethics of the profession through the acquisition of desirable knowledge and skills informed the 

production of this national curriculum. 

 

It is my belief that this curriculum and course specifications which is the minimum requirement for producing professionals with 

sound knowledge and skills in Explosives Ordnance Technology (EOT), if properly implemented with the required resources 

(qualified teaching staff in adequate number, adequate consumables, training materials, teaching aids) and admission of qualified 

candidates into the programme, will lead to the production of the required competent and skilled manpower in the Military sector. 

 

I wish to express my deep appreciation to the Air Force Institute of Technology, Kaduna for collaborating with the Board by funding 

the entire exercise for the development of this curriculum. I wish to also express my appreciation to our stakeholders for their 

invaluable contributions to the development of this curriculum. 

 

I hope that this curriculum would be properly implemented so as to lead to the goal of producing the required Military Industry work 

force of our dreams. 

 

 

Dr. M.A. Kazaure, mni 

Executive Secretary, 

NBTE, Kaduna. 
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GENERAL INFORMATION 

1.0 TITLE OF THE PROGRAMME 

 

Higher National Diploma (HND) in Explosives Ordnance Technology 

 

 

2.0 GOAL AND OBJECTIVES OF THE PROGRAMME 

 

Goal: The programme is aimed at producing technologists that will meet the demand of the Armed Forces and authorised 

civilian personnel. 

 

Objectives: Diplomates of HND in Explosives Ordnance Technology should be able to: 

a. Safely handle conventional and non-conventional explosives; 

b. Arm  military platforms with guns, bombs, rockets and missiles; 

c. Participate in the  manufacture of explosives; 

d. Apply the knowledge of approved regulations governing the handling and servicing of munitions and other 

equipment containing explosives used in the Armed Forces and those who may be authorised; 

e. Participate in assembling, testing, repairing, modifying and installing ejection seat on military platforms and other 

equipment containing explosives used in the Armed Forces and those who may be authorised; 

f. Handle commercial explosives for exploration and exploitation of mineral and petroleum resources; 

g. Collect and analyse data in relation to the use of explosives; and 

h. Establish and manage a business in Entrepreneurship Education Development (EED). 
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3.0 ACCREDITATION 

 

Each programme offered either at the ND or HND level shall be accredited by NBTE before diplomates can be awarded either of the 

two diploma certificates. Details about the process of accrediting a programme for the award of the ND or HND are available from the 

Executive Secretary, Polytechnic Programmes Department, National Board for Technical Education, Plot B Bida Road, P M B 2239, 

Kaduna, Nigeria. 

 

4.0 ADMISSION REQUIREMENT 

 

Admission into the HND Explosives Ordnance Technology programme is open only to military personnel of Nigerian Army (NA), 

Nigerian Navy (NN), Nigerian Air Force (NAF) and other authorized personnel. Candidates from other sister African armed forces are 

also eligible for admission through HQ NAF. 

 

The criteria for admission are: 

 

i. National Diploma (ND) in Explosives Ordnance Technology with at least lower credit. 

ii. One year relevant work experience and at least two years with a pass at ND level. 

iii. All ND entry requirements. 

 

5.0 ACADEMIC ASSESSMENT AND GRADING SYSTEM 

 

Students shall be continuously assessed by the instructors as the courses progress and these shall be referred to as the Continuous 

Assessment Tests (CAT). Students shall also take a Final Test (FT) in each subject at the end of each semester. The CATs shall carry 

forty percent (40%), while the FT shall carry sixty percent (60%) of the total marks. Details of the subjects offered in each basic and 

advanced course are itemized in this Handbook under the various schools. All assessed subjects shall be graded as follows: 
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Marked Range (%) Letter Grade Weighting  

75-100 A 4.00 

70-74 AB 3.50 

65-69 B 3.25 

60-64 BC 3.00 

55-59 C 2.75 

50-54 CD 2.50 

45-49 D 2.25 

40-44 E 2.00 

Below 40 F 0.00 

 

The Grade Point System: Results of Semester Examination shall be expressed in terms of a Grade Point System on a 4-point scale. 

From the table above, the actual percentage raw score for a given subject is converted in to a Letter Grade and a Grade Point. Each 

subject is weighed according to the number of credit units (Hour) attached to it. Therefore, the level of achievement of a candidate in a 

semester examination is graded as follows: 

 

a. The Weighted Grade Point (WGP) attained by a student in a particular subject is the student’s Weighted Point multiplied 

by the credit unit (CU) attached to the subject i.e. (CU X WP). The WGP is added up to obtain the Cumulative Grade Point 

(CGP). The GPA for a semester is obtained by dividing the CGP by the Total Credit Units (TCU) of all the subjects offered 

in a semester. 

 

b. The overall performance of a student during an entire semester shall be determined by means of a GPA. 

 

National Diploma should be awarded in four classes: 

 

i. Distinction   - CGPA of 3.50 and above 

ii. Upper Credit - CGPA of 3.0-3.49 

iii Lower Credit - CGPA of 2.50-2.99 

iv. Pass  - CGPA of 2.00-2.49 
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CURRICULUM TABLE FOR HND EXPLOSIVE ORDNANCE TECHNOLOGY 

 

           FIRST SEMESTER  

 

COURSE CODE COURSE TITLE L T P CU CH Prerequisite 

GNS 312 Communication in English III 2 - - 2 2  

EIS 311 Engineer-in-Society      2 - - 2 2  

MTH 321 Numerical Method 2 1 - 3 3  

EOT 311 Analytical Chemistry 2 - 2 4 4  

EOT 312 Fundamentals of Thermodynamics 2 - 2 4 4  

EOT 313 Advanced Explosives Technology 2 - 2 4 4  

EOT 314 Explosives Handling 2 - 2 4 4  

EOT 315 Explosives Regulations  2 - - 2 2  

 Total 16 1 8 25 25  

 

              

           SECOND SEMESTER  

 

COURSE CODE COURSE TITLE L T P CU CH Prerequisite 

EED 310 Entrepreneurship Development 2 - - 2 2  

EOT 321 Control and Automation 2 1 - 3 3  

EOT 322 Mass & Heat Transfer 2 - 2 4 4  

EOT 323 Ammunition System I (Warhead) 2 - 2 4 4  

EOT 324 Gun Propellants 2 - 2 4 4  

EOT 325 Rocket Motors & Propellants 2 - 2  4 4  

EOT 326 Manufacture & Materials Properties of Explosives 2 - 2 4 4  

EOT 327 Insensitive Munitions 2 - 2 4 4  

 TOTAL 16 1 12 29 29  
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        THIRD SEMESTER 

 

COURSE CODE COURSE TITLE L T P CU CH Prerequisite 

EOT 431 Research Methodology 2 - - 2 2  

EOT 432 Armament Engineering Management 2 - - 2 2  

EOT 433 Computer Application in Explosives  2 - 2 4 4  

EOT 434 Advanced Armament Electrics 2 - 2 4 4  

EOT 435 Ammunition Systems II (Delivery Systems) 2 - 2 4 4  

EOT 436 Pyrotechnics 2 - 2 4 4  

 TOTAL 12 0 8 20 20  

 

             

           

FOURTH SEMESTER 

 

COURSE CODE COURSE TITLE L T P CU CH Prerequisite 

EOT 441 Testing and Evaluation of Explosives 2 - 2 4 4  

EOT 442 Post-Blast Investigation of Explosives Related-

Incidences 

2 - 2 4 4  

EOT 443 Explosives and Environment 2 - 2 4 4  

EOT 444 Drilling and Blasting 2 - 2 4 4  

EOT 445 Ammunition Systems III (Targets) 2 - 2 4 4  

EOT 446 Project - - 6 6 6  

 TOTAL 10 - 16 26 26  
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FIRST SEMESTER COURSES 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

9 

 

 
PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  COMMUNICATION IN ENGLISH III 
 

CODE:    GNS 312 

  

DURATION:   2 HOURS PER WEEK (30 HOURS PER SEMESTER) 
 

CREDIT UNITS:  2.0 

 
GOALS (S) This course is designed to provide the student with the necessary language skills which will enable him to 

cope effectively with the challenges of his course, also to use English Language effectively in the practice of 

his chosen profession as well as interact with others in the society. 
 

GENERAL OBJECTIVES 

 

On completion of the course the student should be able to: 

 

1.0 Develop appropriate study skills. 

 

2.0 Know the nature of language. 

 

3.0 Understand the basic rules of grammar. 

 

4.0 Know the essential qualities of paragraphs. 

 

5.0 Appreciate literary works in English. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE: Use of English COURSE CODE: GNS 312 CONTACT HOURS: 30 Hours 

GOAL: To Acquire Knowledge and Skills in Communication 

COURSE SPECIFICATION:  THEORETICAL CONTENT  PRACTICAL CONTENT  

 General Objective 1: Develop Appropriate Study Skills Using English Language 

Week Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s activities Resources 

1 1.1 Explain the 

principles of good 

note taking/making 

techniques in 

English. 

1.2 Explain the method 

of note 

taking/making 

English. 

Explain the necessity 

for acquiring good 

note-taking/making 

techniques in 

English. 

Show methods of 

note-taking/making 

techniques in 

English. 

Flip charts, Felt 

pen, textbooks, 

workbooks, 

close-circuit TV, 

model notes 

• Demonstrate good note-

taking skill in English. 

• List methods of note-

taking/making in 

English. 

Provide assignments 

on note taking.  

Provide sources of 

information on note-

taking/making in 

English. 

Flip charts, 

Felt pen, 

Textbooks, 

Workbooks, 

Library, 

Internet 

2 1.3 Identify sources of 

library information. 

1.4 Identify 

information in the 

sources listed in 

1.3. 

1.5 Identify good 

reading habits in 

English. 

Expose students to 

sources of library 

information in 

English. 

Discuss with 

students how to 

locate the sources 

listed in1.3. 

Discuss the 

principles of good 

reading habits. 

 

 

Library, 

Dictionary, 

reference books, 

etc. 

Class handouts 

• Classify sources of 

library information. 

• Locate information in 

the courses listed in 1.3. 

• Apply good reading 

habits 

Refer students to 

sources of library 

information. 

Guide students in 

locating the sources 

listed in 1.3. 

Set tasks and 

supervise activities 

Sections of 

Library, 

Internet, 

Newspapers, 

Textbooks, 

Magazine, 

Selected 

Novels 

Week General Objective 2: Know the nature of language and the basic rules of grammar. 
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3 2.1 List the 

characteristics of 

language. 

2.2 Describe the four 

language skills – 

speaking, listening, 

writing, & reading. 

Explain the concept 

of Language 

Textbooks  

Discuss the four 

language skills. 

Textbooks 

Handouts 

• Apply the four language 

skills in communication. 

Supervise the 

students’ activities. 

Audio tapes, 

Radio 

Video 

recorder, 

CD-ROM 

4 2.3 Explain the 

functions of 

language. 

2.4 List the uses of 

English Language 

in Nigeria. 

2.5 Identify grammar 

and parts of 

speech. 

Explain the 

functions of 

language. 

Explain the uses of 

English Language in 

Nigeria e.g. as a 

language of 

Research, 

government, 

business, etc. 

Explain grammar 

and parts of speech. 

Textbooks 

Handouts 

Resource 

persons from 

government, 

business, 

research, etc 

• Apply the functions in 

groups. 

• Play roles as 

researchers, government 

officials, business, etc. 

Supervise the 

students’ activities. 

Evaluate students’ 

activities. 

Audio tapes, 

Radio 

Video 

recorder, 

CD-ROM 

5 2.6 Explain the use of 

part of speech in 

sentences. 

 

2.7 Identify common 

errors in the use of 

parts of speech. 

Analyse the use of 

parts of speech in 

sentences. 

 

Explain what 

constitute errors in 

the use of parts of 

speech. 

Demonstration 

tapes. 

 

Class handouts 

 

Examples 

• Carry out on the 

assigned Exercises. 

• Correct common errors 

in the use of parts of 

speech. 

Provide Exercise as 

parts of speech. 

 

Provide passages 

containing common 

errors in parts of 

speech. 

Textbooks 

Workbooks 

and related 

materials. 

 

Passages,  

Extracts 

Speech’s 
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6 2.8 Explain correct 

syntactic 

arrangement and 

punctuation marks. 

 

2.9 Describe idioms, 

figures of speech. 

Demonstrate to 

students correct 

syntactic 

arrangement and 

punctuation marks. 

 

Explain idioms, 

figures of speech and 

affixes. 

Handouts 

 

Examples 

 

As in 2.7 above. 

• Construct sentences with 

correct syntactic 

arrangement and 

punctuation. 

 

• Construct sentences to 

illustrate idioms, figures 

of speech and affixes. 

Set activities and 

provide feedback 

 

Set activities and 

provide feedback 

As in 2.7 

above. 

 

As in 2.7 

above. 

Week General Objective 3.0: Appreciate Literacy Works In English. 

7 3.1 Explain the 

meaning and stages 

of development of 

literature. 

3.2 Classify the literary 

genres. 

Define and trace the 

development of 

literature. 

 

Difference between 

the literacy genres. 

Literary 

materials. 

 

Handouts 

Classical and 

modern literary 

works. 

• Analyse the 

characteristics of 

different literacy genres. 

Supervise the 

student’s activity. 

Class 

handouts 

 

Selected 

literary 

examples 

8 3.3 Explain the 

terminology and 

functions of 

literature. 

Explain the 

terminology and 

functions of 

literature such as 

prose and fiction in 

terms of e.g. plot, 

setting, 

characterisation, etc. 

As in 5.2 above • Differentiate among the 

following fiction, prose, 

plot, setting 

characterisation etc. 

Evaluate student’s 

activity. 

Role playing 

of the 

characters. 

Week General Objective 4: Understand the concept of communication. 

9 4.1 Define and outline the 

process of 

communication. 

4.2 List the purpose of 

communication. 

4.3 Differentiate between 

communication and 

Define and analyse 

the process of 

communication. 

Analyse the 

purposes of 

communication 

Explain the 

Textbooks, 

Charts, etc. 
• Identify barriers to 

effective communication 

at various levels. 

Evaluate students 

work. 

Handouts 
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language. relationship between 

communication and 

language. 

10 4.4 Explain the impact of 

interference on 

communication at 

various levels. 

4.5 Explain code mixing, 

code switching, and 

dissonance in 

communication. 

Explain the impact 

of interference on 

communication at 

various levels e.g. 

phonological, 

syntactic, etc. 

Explain code mixing 

code switching and 

dissonance in 

communication. 

Telephone 

receivers, Radio, 

Television, etc. 

Class handouts 

• Identify impact of 

interference in 

communication 

Moderate the 

student’s discussion. 

 

Role plays  

Telephone 

receivers, 

Radio, 

Television, 

etc. 

Class 

handouts 

Week 1 General Objective 5: Know how to make oral and written presentations. 

11 5.1 List the organs and 

functions of speech. 

5.2 List the phonemes of 

English. 

Label and describe 

the functions of the 

organs of speech. 

Explain the 

phonemes of 

English. 

Class handouts 

Recommended 

Text books 

• Label organs of speech. 

• Classify functions of 

organs of speech. 

• Produce correctly each 

of the phonemes 

enumerated by the 

teacher. 

Guide the students. 

 

Guide the students. 

Handouts 

 

 

Oral and 

written 

speeches. 

12 5.3 Explain the different 

sound contrast as 

demonstrated by the 

teacher. 

5.4 Note the principles of 

effective speaking. 

Distinguish between 

the different sound 

contrasts in the 

consonantal and 

vowel systems of 

English Language 

through correct 

pronunciation. 

Explain principles of 

Sound tracks 

e.g. video, 

audio, etc 

Handouts 

• Pronounce the different 

sound contrasts in 

English Language. 

• Make short speeches 

e.g. welcome address, 

stories, vote of thanks, 

etc. 

Evaluate students 

work. 

Illustrate techniques 

of effective speaking. 

Sound tracks 

e.g. video, 

audio, etc 
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effective speaking 

viz, correct use of 

stress, rhythm, and 

intonation pattern. 

13 5.5 List the various types 

of correspondence. 

Explain and 

illustrate the various 

types of 

correspondence, e.g. 

letter, memo, 

notices, etc. 

Models of 

formal and 

informal letters, 

memo, notices, 

etc. 

• Write formal and 

informal letters, memos 

and notices. 

Evaluate students’ 

work. 

Models of 

formal and 

informal 

letters, 

memo, 

notices, etc. 

Week General Objective 6: Know the rules of comprehension and interpretation. 

14 6.1 Recognise the idea in a 

given passage as 

distinct from details. 

 

Explain the concept 

of main idea and 

differentiate it from 

details. 

Selected 

passages from 

relevant texts. 

• Identify main idea in a 

given passage. 

• Distinguish between 

main idea and details. 

Group work. Guide 

students in their work. 

Selected 

passages 

Handouts 

 

15 6.2 Identify the use of 

main idea in 

anticipating details. 

6.3 Identify the use of 

context dues in 

comprehension. 

Explain the use of 

main idea in 

anticipating specific 

details. 

Explain how to use 

context dues such as 

definitions, 

restatements, and 

examples to aid 

comprehension. 

Selected 

passages from 

relevant texts. 

• Predict specific details 

from main idea. 

• Draw conclusions from 

available information. 

Evaluate students 

work. 

Guide and evaluate 

students work. 

Selected 

passages 

Handouts 
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COURSE TITLE: ENGINEER IN SOCIETY COURSE CODE:EIS 311 UNIT: 2 TOTAL CONTACT HOURS: 2 

HRS/WEEKS 

   THEORETICAL: 2 HOURS/WEEK 

SEMESTER  2 PRE-REQUISITE: NIL  PRACTICAL:  NONE 

GENERAL OBJECTIVE 1.0: KNOW THE EARLY DEVELOPMENT OF TECHNOLOGY 

  THEORETICAL CONTENT PRACTICAL CONTENT  

WEEK/S SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

RESOURCES 

(THEORETICAL

/PRACTICAL) 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

EVALUATION 

1 – 2 Early 

Development of 

Technology 

1.1 Define the 

term Science  

1.2  Define the 

term 

Engineering  

1.3 Define the 

term 

Technology, 

intergrading 

the views of 

ducker, 

Gengron, 

Schon, etc 

1.4 Trace the 

history of 

Engineering 

from early 

Egyptian, 

Greek and 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

students to 

perform 

tasks.  

• O/H projector 

Multimedia 

projector, 

Diskettes 

CDS 

Transparenci

es. 

• Overhead 

projector, 

slide and 

white board. 

• Engineers 

and Society 

by S Oluka, 

et al 

 

  • Test, 

Assignment, 

seminars, oral 

interviews and 

examination. 

• Practical 

assessment. 
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Rome 

civilizations  

1.5 Evaluate the 

contributions 

and problems 

of early 

technology  

GENERAL OBJECTIVE 2.0: UNDERSTAND TECHNOLOGICAL ADVANCEMENTS 

3-4 2.1. State the 

pervasive 

nature of 

Technologica

l advances 

2.2. Illustrate the 

role of 

materials in 

Technology 

2.3. Illustrate the 

importance of 

Technology 

in the 

Manufacturin

g industry 

2.4. Evaluate 

Lady 

Woodward’s 

“Technology 

Theory 

2.5. State the role 

of 

Technology 

in the 

Development 

of power and 

fuel 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

students to 

perform 

tasks.  

• Overhead 

projector, 

slide and 

white board. 

• Engineers 

and Society 

by S Oluka, 

et al 

  • Test, 

Assignment, 

seminars, 

oral 

interviews 

and 

examination

. Practical 

assessment. 
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2.6. Explain 

improvement 

in 

transportation 

through 

technology 

2.7. Evaluate 

technological 

Advances in 

electronics 

GENERAL OBJECTIVES 3.0: UNDERSTAND TECHNOLOGICAL DEVELOPMENTS IN NIGERIA 

5-7 3.1. Explain early 

Indigenous 

technology in 

Nigeria 

3.2. Explain the 

influence of 

foreign 

technology 

on Nigeria 

Indigenous 

Technology 

3.3. State the main 

features of 

Nigerian’s 

National 

policy on 

Technology 

3.4. Evaluate the 

present state 

of 

Technology 

in Nigeria  

3.5. Analyze the 

advantages 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

students to 

perform 

tasks.  

• Overhead 

projector, 

slide and 

white board. 

• Engineers 

and Society 

by S Oluka, 

et al 

  • Test, 

Assignment, 

seminars, oral 

interviews and 

examination. 

• Practical 

assessment. 
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and 

disadvantage

s of 

importation 

of foreign 

expertise on 

Nigeria 

Technology. 

3.6. Examine the 

Implications 

of the ‘Lima 

Target’  

3.7 Suggest 

possible 

solutions to 

the problem in 

3.6 above    

GENERAL OBJECTIVE 4.0: UNDERSTAND  THE TECHNICAL EDUCATION SYSTEM IN NIGERIA 

 

8-9 

4.1  Explain the 

structure of 

Technical 

Education in 

Nigeria  

4.2   State the 

main features 

of Nigeria’s 

National 

policy on 

Technical 

Education 

4.3  List the roles 

of the 

Different 

categories of 

Technical 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

students to 

perform 

tasks.  

• Overhead 

projector, 

slide and 

white board 

  • Test, 

Assignment, 

seminars, oral 

interviews and 

examination 

• Practical 

assessment. 
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Personnel 

produced in 

4.1 above, 

Viz 

craftsman, 

artisans, 

technicians 

technologist, 

engineers 

4.4  Compare and 

contrast 

university 

programmes 

in 

engineering 

with those of 

polytechnics 

in Nigeria  

4.5 Explain the 

functions of 

the National 

Board for 

Technical 

Education. 

(N.B.T.E) 

GENERAL OBJECTIVE 5.0: UNDERSTAND THE ENGINEERS’ ROLES AND RESPONSIBILITIES IN THE COMMUNITY. 

10 -11 5.1  Outline the 

social, moral 

and 

professional 

responsibiliti

es of the 

engineer in 

the society  

5.2  Analyze 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

• Overhead 

projector, 

slide and 

white 

board 

  • Test, 

Assignment, 

seminars, 

oral 

interviews 

and 

examination 

• Practical 

assessment. 



 

 

 

 

20 

 

proposals, 

target time 

and strategies 

as the 

development 

plans in 

Nigeria  

5.3  List the roles 

of 

engineering  

development 

in national 

defence      

students to 

perform 

tasks.  

 

GENERAL OBJECTIVE 6.0: KNOW ALL THE PROFESSIONAL BODIES IN ENGINEERING 

12 - 13 6.1 List all the 

professional 

bodies in 

engineering 

in Nigeria. 

6.2 Explain the 

aims and 

objectives of 

each body 

listed in 6.1 

above 

6.3 State the 

requirements 

for 

registration 

of 

membership 

of each 

society/associ

ation body 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

students to 

perform 

tasks.  

• Overhead 

projector, 

slides and 

white board 

  • Test, 

Assignment, 

seminars, oral 

interviews and 

examination. 

• Practical 

assessment. 
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listed in 7.1  

GENERAL OBJECTIVE 7.0: UNDERSTAND THE CONCEPT OF TRANSFER OF TECHNOLOGY 

 

14 - 15 

1.1 Explain the 

technology 

transfer 

concept from 

the prospective 

of the less 

advanced 

countries. 

1.2 Evaluate the 

advantages and 

disadvantages 

of transfer 

technology  

1.3 State the 

problems 

prospects of 

technology 

transfer in 

Nigeria 

1.4 Suggest 

possible 

alternatives to 

technology 

transfer in 

Nigeria 

1.5 Formulate a 

feasible plan 

for providing 

Nigeria with 

indigenous 

“know how” by 

the year 2000 

• Explain with 

sketches if 

needed. 

• Prepare 

detailed notes 

for the 

students. 

• Ask the 

students to 

perform 

tasks.  

• Projector, 

Slides and 

white board 

  • Test, 

Assignment, 

seminars, oral 

interviews and 

examination. 

• Practical 

assessment. 
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PROGRAMME: HND IN EXPLOSIVE 

ORDNANCE TECHNOLOGY 

COURSE CODE: MTH 321 UNIT: 2 CONTACT HOURS: 3 HRS/WEEK 

COURSE TITLE:  NUMERICAL METHOD   THEORETICAL: 2 HOUR/WEEK 

SEMESTER: 3  PRE-REQUISITE:   TUTORIAL: 1 HOUR/WEEK 

GENERAL OBJECTIVES 

On completion of this course, the student will be able to: 

 

1.0 Understand the use of numerical methods to solve linear and non-linear equations. 

2.0 Understand finite difference. 

3.0 Understand interpolation as applied to difference table. 

4.0 Understand numerical differentiation. 

5.0 Understand numerical integration. 

6.0 Understand numerical methods of solving first and second order ordinary differential equation. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

COURSE: NUMERICAL METHOD  CODE: MTH 321 CH/CU: 2 

GOAL: TO EQUIP THE STUDENTS WITH KNOWLEDGE OF NUMERICAL METHODS. 

COURSE SPECIFICATION: THEORY/PRACTICAL CONTENT 

GENERAL OBJECTIVE 1.0: UNDERSTAND THE USE OF NUMERICAL METHODS TO SOLVE LINEAR AND NON-

LINEAR EQUATIONS. 

 THEORETICAL CONTENTS PRACTICAL CONTENTS 

WEEK/

S 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

RESOURCES 

(THEORETICAL/ 

PRACTICAL) 

SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

EVALUATI

ON 

 

 

 

1-3 

1.1 Find the 
solutions of 
linear  

algebraic 
equations using 
Gaussian 
elimination and 
Gauss-Jordan 
methods 

 
1.2 Solve linear 

algebraic 
equations using 
Gauss-seidel 
iteration 
methods  

 
1.3 Apply Newton-

Raphson 
iteration 
formulae and 
quotient 
difference 
methods to non-
linear 
equations. 

 

• Illustrates 

with 

examples, 

the 

Gaussian 

eliminatio

n and 

Gauss-

Jordan 

method in 

finding the 

solutions 

of linear 

algebraic 

equations. 
• Solve 

some 
linear 
algebraic 
equations 
examples 
using 
Gauss-
seidel 
iteration 

Recommended 

textbooks, 

whiteboard, 

Lecture notes, 

multimedia 

projector, and 

computer. 

• Solve linear algebraic 
equations using 
Gaussian elimination 
and Gauss-Jordan 
methods. 

• Solve linear algebraic 
equations using 
Gauss-seidel iteration 
methods  

• Use Newton-Raphson 
iteration formulae and 
quotient difference 
methods to non-linear 
equations. 

• Solve problems using 
MATLAB/SIMULIN
K software 

• Correct any 

error in the 

students’ 

definitions 

and 

concepts. 

• Observe, 

instructs and 

guides the 

students in 

the exercise. 

• Supervise 

the students’ 

work. 

 

Class work, 

assignments, 

tests, etc. 
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methods. 
• Demonstra

tes with 
appropriat
e 
examples, 
the 
applicatio
n of 
Newton-
Raphson 
iteration 
formulae 
and 
quotient 
difference 
methods in 
solving 
non-linear 
equations. 

GENERAL OBJECTIVE 2.0: UNDERSTAND FINITE DIFFERENCE 

 

 

 

5- 6 

 

 
2.1 Define finite 

difference. 
2.2 Explain the 

forward 
difference table 

2.3  Explain build 
up errors in a 
difference table  

2.4  Explain the 
backward 
difference table  

2.5  Explain the 
central 
difference 
formula  

2.6  Apply  
forward, 
backward and 
central 
difference 
formulae or 

• Explain finite 
differences  

• Demonstrate the 
forward 
differencing 
tabulation with 
examples. 

• Explain  build 
up errors in a 
difference table  

• explain the use 
of  the 
backward 
difference table  

• Illustrate the use 
of  central 
difference 
formula  

 

Recommende

d textbooks, 

whiteboard, 

Lecture notes, 

multimedia 

projector, and 

computer. 

• Define finite 
differences  

• Solve problems with 
forward differencing 
tabulation  

• build-up errors in a 
difference table  

• Create backward 
difference table  

• Use the central 
difference formula in 
solving problems 

•  Apply the forward, 

backward and central 

difference formula or 

tables in solving 

related practical 

problems. 

• Solve problems using 

MATLAB/SIMULIN

• Correct any 

error in the 

students’ 

definitions 

and 

concepts. 

• Observe, 

instruct and 

guide the 

students in 

the 

exercises. 

• Supervise 

the students’ 

work. 

 

Class work, 

assignments, 

tests, etc. 
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tables in 
solving 
practical 
problems 

• Apply the 

forward, 

backward and 

central 

difference 

formula or 

tables in solving 

related practical 

problems 

K software 

GENERAL OBJECTIVE 3.0: UNDERSTAND INTERPOLATION AS APPLIED TO DIFFERENCE TABLE  

 

 

 6 -7 

 

 

3.1 State the 
Newton-
Gregory 
forward 
difference 
interpolatio
n formula  

3.2 Evaluate 
the 
difference 
table with 
equal and 
unequal 
interval 
using 
divided 
differences. 

3.3  State 
Lagrange’s 
interpolatio
n formula  

3.4 Evaluate a 
table using 
Lagrange 
interpolatio
n formula  

• Explain the 

forward 

difference 

interpolation 

formula. 
• Demonstrate 

with suitable 
examples the 
use of the 
difference table 
with equal and 
unequal interval 
using divided 
differences. 

• State and 
explains the 
Lagrange’s 
interpolation 
formula. 

• Explain with 

examples the 

use of Lagrange 

interpolation 

formula. 

 

Recommende

d textbooks, 

whiteboard, 

Lecture notes, 

multimedia 

projector, and 

computer. 

• State the Newton-
Gregory forward 
difference 
interpolation 
formula  

• Evaluate the 
difference table 
with equal and 
unequal interval 
using divided 
differences. 

• State Lagrange’s 
interpolation 
formula  

• Evaluate a table 

using Lagrange 

interpolation 

formula  

• Solve problems 

using 

MATLAB/SIMUL

INK software 

• Correct any 

error in the 

students’ 

definitions 

and 

concepts. 

• Observes, 

instructs 

and guides 

the students 

in the 

exercises. 

• Supervises 

the 

students’ 

work. 

 

 

 

 

Class work, 

assignments, 

tests, etc. 

GENERAL OBJECTIVE 4.0: UNDERSTAND NUMERICAL DIFFERENTIATION. 
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  8 

4.1 Explain the 
basic process 
of numerical 
differentiation 
up to the third 
derivatives. 

4.2 Explain 
differentiation 
based on equal 
interval 
interpolation 
formula 

4.3 Evaluate 
higher order 
derivatives 

• Explain the 
basic process of 
numerical 
differentiation 
up to the third 
derivative.  

• Explain 
differentiation 
based on equal 
interval 
interpolation 
formula 

• Evaluate higher 

order 

derivatives 

Recommende

d textbooks, 

whiteboard, 

Lecture notes, 

multimedia 

projector, and 

computer. 

• Explain the basic 
process of numerical 
differentiation up to 
the third derivative.  

• Explain differentiation 
based on equal 
interval interpolation 
formula 

• Evaluate higher order 

derivatives. 

• Solve problems using 

MATLAB/SIMULIN

K software 

• Correct any 

error in the 

students’ 

definitions 

and 

concepts. 

• Observe, 

instruct and 

guide the 

students in 

the 

exercises. 

• Supervise 

the students’ 

work 

Class work, 

assignments, 

tests, etc. 

GENERAL OBJECTIVE 5.0 : UNDERSTAND NUMERICAL  INTEGRATION 

 

 

  9 

 

 

 

 

5.1 Explain 
numerical 
integration. 

5.2 List and 
explain the 
methods of 
numerical 
integration 
(Simpson’s and 
Trapezoidal 
rule). 

5.3 Apply the 
methods given 
in 5.2 to 
evaluate 
numerical 
integrals. 

5.4 Evaluate 
numerical 
integral using 
one-third 
Simpson’s 
rule. 

5.5 Evaluate 

• Explain the 
concept of 
Numerical 
integration. 

• List and explain 
the methods of 
numerical 
integration 
(Simpson’s and 
Trapezoidal 
rule). 

• Demonstrate the 
use of the 
method given in 
5.2 in 
evaluating 
numerical 
integrals. 

• Demonstrate the 
use of one-third 
rule in the 
evaluation of 
numerical 
integrals. 

 

Recommende

d textbooks, 

whiteboard, 

Lecture notes, 

multimedia 

projector, and 

computer. 

• Explain numerical 
integration. 

• Solve numerical 
integrals using 
Simpson’s and 
Trapezoidal rules. 

• Use the method given 
in 5.2 to evaluate 
numerical integrals. 

• Use the one-third rule 
to evaluate numerical 
integrals. 

• Use the three-eighth 
rules to evaluate 
numerical integrals. 

• Solve problems using 
MATLAB/SIMULIN
K software 

 

• Correct any 

error in the 

students’ 

definitions 

and 

concepts. 

• Observe, 

instruct and 

guide the 

students in 

the 

exercises. 

• Supervise 

the 

students’ 

work. 

 

Class work, 

assignments, 

tests, etc. 
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numerical 
integral using 
three-eighth 
Simpson’s 
rules. 

 

• Demonstrate the 

use of three-

eighth rule in 

evaluating 

numerical 

integrals. 

GENERAL OBJECTIVE 6.0: UNDERSTAND NUMERICAL METHOD OF SOLVING FIRST AND SECOND ORDER 

ORDINARY DIFFERENTIAL EQUATION. 

 

 

10-15 

 

 

6.1 Explain Euler’s 
method  

6.2 Solve first 
order ordinary 
differential 
equations, 
using Euler’s 
method. 

6.3 Explain 
Runge-Kutta’s 
methods. 

6.4 Solve first 
order ordinary 
differential 
equations using 
Runge-Kutta’s 
method. 

6.5 Solve second 
order ordinary 
differential 
equations using 
Runge-Kutta’s 
method. 

• Explain Euler’s 
methods. 

• Demonstrate 
how to solve 
first order 
ordinary 
differential 
equation, using 
Euler’s method. 

• Explain Runge-
Kutta’s method. 

• Demonstrate 
how to solve 
first order 
ordinary 
differential 
equation using 
Runge-Kutta’s 
method. 

• Demonstrate the 
use of Runge-
Kutta’s method 
in solving 
second order 
ordinary 
differential 
equation. 

Recommende

d textbooks, 

whiteboard, 

Lecture notes, 

multimedia 

projector, and 

computer. 

• State and explain 
Euler’s methods. 

• State and explain 
Runge-Kutta’s 
method. 

• Solve first order 
ordinary differential 
equation, using 
Euler’s method. 

• Solve first order 
ordinary differential 
equation using Runge-
Kutta’s method. 

• Solve second order 
ordinary differential 
equations using 
Runge-Kutta’s 
method. 

• Solve problems using 
MATLAB/SIMULIN
K software 

• Correct any 

error in the 

students’ 

definitions 

and 

concepts. 

• Observes, 

instructs 

and guides 

the students 

in the 

exercises. 

• Supervises 

the 

students’ 

work. 

Class work, 

assignments, 

tests, etc. 



 

 

 

 

28 

 

 

PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  ANALYTICAL CHEMISTRY 

COURSE CODE:  EOT 311 

CREDIT UNIT:  4 

CONTACT HOUR:  4 HOURS/WEEK 

GOAL: The course is designed to provide the students with an in-depth knowledge on analytical processes and 

separations in explosives technology.  
 

GENERAL OBJECTIVES 

On completion of the course the student should: 

 

1. Understand the Fundamentals of Analytical Process 

2.  Understand the Physical and Chemical Principles involved in separation methods. 

3. Understand the Titrimetric Analysis. 

4. Know the Principles and applications of Gravimetric Analysis. 

5.  Understand the Principles of analytical methods to identify and quantify matter. 

6. Understand the principles of spectrophotometric techniques and their applications. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES 

ORDNANCE TECHNOLOGY 

COURSE CODE: EOT 311 

CONTACT HOURS: 4 HOURS/WEEK  

COURSE SPECIFICATION: ANALYTICAL CHEMISTRY PRACTICAL CONTENTS:  

GOAL: The course is designed to provide the students with an in-depth knowledge on analytical processes and separations in explosives   

technology.  
WEEK SPECIFIC LEARNING OBJECTIVES TEACHERS ACTIVITIES  LEARNING RESOURCES 

 GENERAL OBJECTIVE: 1.0:   Understand the Fundamental of Analytical Process 
WEEK SPECIFIC LEARNING 

OBJECTIVE 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OBJECTIVE 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCES 

1-3 1.1 Explain the issues 

involved with sample 

collection and storage 
1.2 Discuss the techniques 

used in sample 

preparation. 
1.3 Explain fitness for 

purpose and relevant 

technique 
characteristic: limit of 

detection; limit of 

quantitation; sensitivity 

and selectivity. 

1.4 Explain the limitations 

of analytical 

methods. 
1.5 Define accuracy and 

precision. 

1.6 Explain the two 

methods of measuring 

accuracy: absolute and 
relative error. 

1.7 Express absolute 

precision statistically: 
namely; mean median 

standard deviation, 

Explain to the 

students activities 

1.1-1.13. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 
White board,  
Recommended 

textbooks,  Lesson 
notes, etc. 

Identify basic 

equipment and 

instrument. 

 

 

 

 

 

 

 

 

Calibrate analytical 

balance 

 

 

 

 

Prepare standard and 

molar solutions  

 

 

Demonstrate the 

practical use of linear 

regression 

Give safety talk. 

 

Demonstrate 

correct method of 

operations. 

 

Introduce general 

laboratory 

apparatus. 

  

 

Carryout 

calibration of 

analytical 

balance. 

 

 

Carry out 

preparation of 

standard and 

molar solution 

 

 

 

Analytical 

balance,  

weighing 

containers, 

volumetric flasks.. 
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relative standard 

deviation, variance and 
range. 

1.8 Explain the following: 

systematic error, 
random error and gross 

error. 

1.9 Explain ways by which 

errors can be 
minimized: such as 

calibration of 

apparatus, application 
of corrections, running 

a control determination 

and use of independent 
methods. 

1.10 Describe how to 

calculate propagated 

error over an analysis. 
1.11 Explain significant 

figures. 

1.12 Describe the three 
methods of 

calibrations: external 

standards, internal 

standards and standard 
addition. 

1.13 Use the method of 

least squares to 
calculate a straight line 

through data points. 

 
  

 

 

 

 

 General Objective 2.0: Understand the Physical and Chemical Principles involved in separation methods 

 

 

4-6 

 

2.1 Define chromatography 

as a means of 
separating mixtures by 

the distribution of its 

Explain to the 

students activities 

2.1-2.11. 

 

Video clips, 

Pictures, Power 

point slides, 

whiteboard, 

Separate mixture 

into its various 

components using 

silica gel thin layer 

Carryout 

separation of 

mixtures into its 

various 

Chromatographic 

column, thin 

layer plate, 

mixtures of 
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components between a 

stationary and mobile 
phase in adsorption and 

partition 

chromatography. 
2.2 Describe paper and 

silica gel thin layer 

chromatography. 

2.3 Describe gas 
chromatography. 

2.4 Distinguish between 

adsorption 
chromatography and 

partition 

chromatography. 
2.5 Define the following: 

partition coefficient, 

retention time, Rf and 

Rv. 
2.6 Describe the technique 

of solvent extraction. 

2.7 Explain why it is more 
efficient to extract a 

solute from a solution 

by using two or more 

portion of an 
immiscible solvent than 

to use the same total 

volume in one bulk. 
2.8 Describe the 

functioning of solvent 

extraction. 
2.9 Differentiate between 

batch and continuous 

extraction. 

2.10 Describe the use of 
acidic and basic 

solvents to extract basic 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Recommended 

textbooks, 

Lesson notes, 

etc. 

chromatography 

and column 

chromatography. 

 

 

Determine the 

extent of extraction 

of a material from 

one phase into a 

second phase 

applying the 

principle of 

partition law. 

 

Identify colourless 

materials in paper 

and thin layer 

chromatography. 

components 

using 

chromatography. 

 

 

Carryout 

extraction of 

materials from 

one phase into a 

second phase. 

 

 

 

 

Determine 

colourless 

materials in 

paper and thin 

layer 

chromatography 

 

 

 

 

 

 

. 

components 

 

 

 

 

Solvents 

extraction 

apparatus. 

 

 

 

 

 

 

Paper and thin 

layer 

chromatographic 

equipment. 
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and acidic materials 

respectively. 
2.11 Describe methods for 

the detection of 

colourless materials in 
paper and thin layer 

chromatography and 

solvents in gas 

chromatography. 

GENERAL OBJECTIVES:  3.0: Understand the Titrimetric Analysis.  

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 

 

 

 

 

 

 

7 - 8 

3.1 Define titrimetric 
analysis. 

3.2 Describe the basic 

principles of titrimetric 
analysis. 

3.3 Discuss the 

determination of end 
points. 

3.4  Discuss the use of 

indicators during 

titration 
3.5 Discuss the use of pH 

during titration. 

3.6 Describe different types 
of titrations such as 

acid, base, oxidation, 

reduction, 
complexiometric and 

non-aqueous solvents 

3.7 List the applications of 

titrations in non-
aqueous media 

 

Explain to the 

students activities 

3.1-3.7. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 
Pictures, Power 

point slides, 
White board, 
Recommended 

textbooks, Lesson 

notes, etc. 
 

 

 

Determine acetic acid 

in vinegar  

 

 

 

 

Perform 

standardisation of 

oxalic acid. 

 

Perform 

standardisation of  

Na2S2O3 

 

Carry out 

determination of 

acetic acid in 

vinegar 

 

 

Carry out 

standardisation of 

oxalic acid 

 

Carry out 

standardisation of 

Na2S2O3 

 

Burettes,  

Conical flask, 

Beaker, 

Volumetric , 

Measuring 

cylinder, 

pipette, 

Indicator, 

Methyl orange 

 General Objectives 4.0: Know the Principles and applications of Gravimetric Analysis. 

WEEK SPECIFIC LEARNING TEACHER’S LEARNING SPECIFIC TEACHER’S LEARNING 
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OUTCOMES ACTIVITIES RESOURCE 

 

LEARNING 

OUTCOMES 

ACTIVITIES RESOURCE 

 

 
     9 
 

 

 

 

 

 

 

4.1 Define gravimetric 

analysis 

4.2 Describe precipitation 

as gravimetric 

method for separation 

of element or 

compounds.  

Explain to the 

students activities 

4.1-4.2. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

Perform precipitation 

experiments. 

Guide students to 

carry out 

precipitation 

experiment. 

Glass wares 

Chemicals. 

GENERAL OBJECTIVES:  5.0: Understand the Principles of analytical methods to identify and quantify matter. 

 

 

 

 

 

 

 
10 - 12 

5.1 Describe the principles 

of extraction using 
partition coefficients 

and separate phases. 

5.2 Discuss the effects of 
pH on extraction. 

5.3 List the different types 

of chromatography: 
adsorption, partition, 

ion-exchange, 

molecular exclusion/gel 

permeation, affinity 
chromatography. 

5.4  Calculate retention 

time of a solute from 
chromatography. 

5.5 Discuss the relationship 

between retention time 

and partition coefficient 
5.6 Calculate the average 

volume percentage of a 

compound from peak 
areas. 

5.7 Discuss the different 

Explain to the 

students activities 

5.1-5.11. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

White board,  

Recommended 
textbooks, lesson 

notes, Air 

Publication etc. 

Separate an unknown 

mixture of 

compounds by gas 

chromatography e.g. 

pentene, hexane and 

heptane 

 

Separate mixture into 

its constituents and 

determine their 

percentage 

composition. 

 

 

 

 

 

 

 

 

 

 

Demonstrate the 

separation of an 

unknown mixture 

of compound. 

 

 

 

Demonstrate how 

to identify 

components in a 

mixture and their 

percentages. 

 

 

 

 

 

 

 

 

 

 

Gas 

chromatography 

 

 

 

 

 

AAS 

 

XRD etc. 
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types of detector used 

with GC,e.g. electron 
capture, flame 

ionization, flame 

photometric. 
5.8 Explain electrolysis. 

5.9 Describe the 

application of 

electrolysis in analysis 
of mixtures. 

5.10 Explain Osmosis. 

5.11 Describe the 
application of Osmosis 

in the separation of 

mixtures and 
identification of their 

components. 

 

 
 

 

 
 

 

 

 

 

 

 

Determine the 

amount of materials 

in a sample using 

electrolysis. 

 

 

Separate biological 

systems using 

Osmosis. 

 

 

 

 

Carry out 

determination of 

the amount of 

materials in a 

sample using 

electrolysis. 

Demonstrate 

separation of 

biological 

materials using 

osmosis 

 

 

 

 

Electrolytes 

 

 

 

 

 

Biological 

membranes. 

 

GENERAL OBJECTIVES:  6.0: Understand the principles of spectrophotometric techniques and their applications. 

 

 

 

 

 

 

 
13 - 15 

6.1 Explain the principles 

involved in qualitative 

identification of 
substances using flame 

tests. 

6.2 Describe the three 
types of emission 

spectrometry. 

6.3 Describe the operation 

and working of a direct 
reading flame 

photometer.  

Explain to the 

students activities 

6.1-6.10.  

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

White board,  

Recommended 

textbooks, lesson 
notes, Air 

Publication etc. 

Determine Na, K, Ca 

in natural samples 

applying calibration 

curve method. 

 

 

 

 

 

 

 

Carry out 

determination of 

Na, K, Ca in 

natural samples 

applying 

calibration curve 

method. 

 

 

 

 

Flame photometer. 
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6.4 Describe methods of 

preparing sample and 
stock solutions of 

standards in flame 

photometry. 
6.5 Explain the working 

principles of Atomic 

Absorption 

Spectrophotometer 
(AAS). 

6.6 Discuss the effect of 

temperature on AAS 
including the 

Boltzmann distribution. 

6.7 Explain the 
fundamental principles 

of infra-red 

spectroscopy. 

6.8 Classify molecular 
vibrations. 

6.9 Explain the 

fundamental principles 
of UV- visible 

absorption 

spectrometry. 

6.10 Explain the main 
applications of 

colorimetric and 

spectrophotometric 
analysis: a) 

spectrophotometric 

titration; b) 
determination of pH of 

a given sample. 

 

 

 

 

 

Determine Ca, Fe, 

Mn, Mg of a given 

sample using AAS 

 

 

 

 

 

Perform Infra-red 

analysis of samples. 

 

 

 

 

Perform absorption 

spectra, beer’s law 

and analyse two 

component mixtures 

experiment. 

 

 

 

 

Carry out 

determination of 

Ca, Fe, Mn, Mg 

of a given sample 

using AAS. 

 

 

 

Carry out Infra-

red analysis of 

samples. 

 

 

 

Carry out 

absorption 

analysis of two 

component 

mixtures. 

 

 

 

 

AAS 

 

 

 

 

 

 

 

Infra-red 

spectrophotometer. 

 

 

 

 

UV-visible 

spectrophotometer, 

samples of 

component 

mixtures. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  FUNDAMENTALS OF THERMODYNAMICS 

COURSE CODE:  EOT 312 

CREDIT UNIT:  4 

CONTACT HOUR:  4 HOURS/WEEK 

GOAL: The course is designed to provide the students with knowledge on basic principles of thermodynamics in 

explosives technology.  
 

GENERAL OBJECTIVES 

On completion of the course the student should: 

 

1. Understand basic principles of thermodynamics 

2.  Know the process of thermodynamics 

3. Understand the first law of thermodynamics. 

4. Know different types of fuels and their composition. 

5.  Know the applications of perfect gas laws to mixtures of gases and vapours. 

6. Understand the second law of thermodynamics. 

7. Know basic calculation in thermo-chemistry 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES 

ORDNANCE TECHNOLOGY 

COURSE CODE: EOT 312 

CONTACT HOURS: 4 HOURS/WEEK  

COURSE SPECIFICATION: FUNDAMENTALS OF THERMODYNAMICS PRACTICAL CONTENTS:  

GOAL: The course is designed to provide the students with knowledge on basic principles of thermodynamics in explosives technology.  
WEEK SPECIFIC LEARNING OBJECTIVES TEACHERS ACTIVITIES  LEARNING RESOURCES 

 GENERAL OBJECTIVE: 1.0:   Understand the basic principles of thermodynamics 
WEEK SPECIFIC LEARNING 

OBJECTIVE 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OBJECTIVE 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCES 

1-2 1.1 Define thermodynamics. 

 
1.2 List the different 

thermodynamic processes and 

their characteristics. 
 

1.3 Identify internal energy of 

gases. 
 

1.4 Drive the characteristic 

equation of ideal gases i.e. PV = 

MRT. 
1.5 State the Zeroth law of 

thermodynamics.. 

Explain to the 

students activities 

1.1-1.5. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 
point slides, 
White board,  
Recommended 
textbooks,  Lesson 

notes, etc. 

Determine 

experimentally, 

temperature when the 

thermometric 

property value at 

certain fixed points is 

given and scale of 

temperature is 

prescribed. 

Perform 

experiment to 

determine 

temperature when 

the thermometric 

property value at 

certain fixed 

points is given 

Immersion 

heaters, 

Thermometers 

 General Objective 2.0: Know the  process of thermodynamics 

 

 

3-4 

 

 

 

 

     

2.1 Explain the constant volume 

process. 

 
2.2 Show that the work done is 

equal to zero for non-flow 

processes. 

 
2.3 Explain constant pressure 

process. 

 
2.4 Show that work done is 

equal to change in internal 

Explain to the 

students activities 

2.1-2.5. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

whiteboard, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- - - 
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energy and heat added. 

 
2.5 Explain constant 

temperature process and 

determine the work done. 

GENERAL OBJECTIVES:  3.0: Understand the first law of thermodynamics.  

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 

 

 

 

 

 

 

5- 6 

3.1 Define open and close 

systems, environment, 

phase, isothermal, adiabatic, 

intensive properties, state, 
path functions and internal 

energy. 

3.2 Define heat and work as 
applied to thermodynamic 

systems and the signs 

associated with them. 

3.3 State the first law of 
thermodynamics for flow 

and non-flow system. 

3.4 Define heat capacity at 
constant volume and 

constant pressure. 

3.5 Define enthalpy 
3.6 Carry out calculations on 

conservation of energy for 

batch and continuous 

process. 

Explain to the 

students activities 

3.1-3.6. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 
White board, 
Recommended 

textbooks, Lesson 

notes, etc. 
 

 

 

Determine 

experimentally 

specific heat 

capacities for solids, 

liquids and gases. 

Perform the 

experiment to 

determine heat 

capacities for 

solids, liquids and 

gases. 

Thermometer, 

Calorimeter 

 General Objectives 4.0: Know different types of fuels and their composition 

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCE 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 
7 - 8 

4.1 List typical solid, liquid 

and gaseous fuels and 

their sources 

Explain to the 

students activities 

4.1-4.6. 

Video clips, 

Pictures, Power 

Determine the 

calorific values of 

fuels. 

Perform 

experiment to 

determine the 

Bomb calorimeter 
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4.2 State the chemical 

composition of fuels. 

4.3 Define complete, 

incomplete and 

stoichiometric 

combustion. 

4.4 Evaluate the theoretical 

quantity of air required in 

combustion. 

4.5 Define air fuel ratio, rich 

mixture and mixture 

strength. 

4.6 Define gross (higher) and 

net (lower) calorific 

values 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

calorific values of 

fuels. 

GENERAL OBJECTIVES:  5.0: Understand the application of perfect gas laws to mixtures of gases and vapours. 

 

 

 

 

 

 
9- 10 

5.1 Define vapour pressure. 

5.2 Distinguish between vapour 
and gas. 

5.3 Define critical conditions 

(pressure, volume and 

temperature). 
5.4 Convert partial pressure to 

mole fraction, volume 

percent or any. 
5.5 Convert weight percent to 

volume percent.  

5.6 Calculate average weight of 
gas mixtures.. 

5.7 Calculate the pressure, 

volume and temperature of 

gases using compressibility 
factors. 

5.8 Convert gas composition 

from dry basis and vice 
versa. 

 

Explain to the 

students activities 

5.1-5.8. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

Determine the 

composition of an 

exhaust gas 

Perform 

experiment to 

determine the 

composition of an 

exhaust gas 

Orsat gas analyser 
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GENERAL OBJECTIVES:  6.0: Understand second law of thermodynamics 

 

 

 

 

 

 

 
11 

6.1 Explain the second law of 
thermodynamics. 

 

6.2 Explain the 
thermodynamics basis for 

temperature scale. 

 
6.3 Define spontaneous, 

reversible and irreversible 

changes, equilibrium and 

maximum work.  
6.4 Explain the function H, A, 

G, S and their properties 

(H= enthalpy, A= internal 
energy, G= Gibbs free 

energy and S= entropy). 

Explain to the 

students activities 

6.1-6.4. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

- - 

 

- 

 

GENERAL OBJECTIVES:  7.0: Know the basic calculation in thermo-chemistry. 

 

 

 

 

 

 

 
12- 14 

7.1 Calculate change in 

enthalpy of gas with 

temperature by integration 

and by using mean heat 
capacities. 

7.2 Define heat of formation, 

reaction and combustion. 
7.3 Calculate heat of reaction 

and combustion from heat 

of formation and vice versa 
at 25oC.  

7.4 Calculate heat of reaction at 

various temperature and 

adiabatic reaction 
temperatures. 

 

 
 

Explain to the 

students activities 

7.1-7.4. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

Determine heat of 

reaction and solution 

experimentally 

 

 

 

 

 

 

Determine heat of 

combustion. 

Perform 

experiment to 

determine heat of 

reaction. 

 

Perform 

experiment to 

determine heat of 

solution. 

Perform 

experiment to 

determine heat of 

combustion. 

Apparatus for heat 

of reaction, heat 

solution and heat 

combustion. 

  



 

 

 

 

41 

 

PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  ADVANCED EXPLOSIVES TECHNOLOGY 

COURSE CODE:  EOT 313 

CREDIT UNITS:  4 

CONTACT HOURS:  4 HOURS/WEEK 

GOAL: The course is designed to provide the students with an in-depth knowledge on historical development, 

characteristics as well as initiation processes and advancements in explosives technology.  
 

GENERAL OBJECTIVES 

On completion of the course the student should: 

 

1. Know the historical development of Military Explosives 

2.  Understand the characteristics and functions of explosives. 

3. Understand initiation processes of explosives. 

4. Know detonation processes of explosives. 

5.  Forecast future developments in explosives technology. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES 

ORDNANCE TECHNOLOGY 

COURSE CODE: EOT 313 

CONTACT HOURS: 4 HOURS/WEEK  

COURSE SPECIFICATION: ADVANCED  EXPLOSIVES TECHNOLOGY 

THEORETICAL CONTENT PRACTICAL CONTENT 

GOAL: The course is designed to provide the students with an in-depth knowledge on historical development, characteristics as well as 

initiation processes and advancements in explosives technology. 

 GENERAL OBJECTIVE: 1.0:   Understand the historical developments of Military Explosives 

WEEK SPECIFIC LEARNING 

OBJECTIVE 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OBJECTIVE 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCES 

1-3 1.1 Explain the historical 
development of early 

incendiaries such as 

saltpetre, gunpowder, etc. 
 

1.2 Give historical 

development of high 

explosives picric acid, 
tetryl, TNT, RDX, HMX, 

PETN, etc. 

 
1.3 Discuss the historical 

development of modern 

propellants such as solvent 
cordite, solvent less 

cordite, pyro powder, etc. 

 

1.4  Trace the historical 
development of ignition 

and initiation of 

pyrotechnics.  

 
 

 
 

 

Explain activities 1.1-

1.4 to the students  

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, Pictures, 
Power point slides, 
White board, Duster, 

marker, 
Recommended 

textbooks,  Lesson 

notes, etc. 

Practical not 

required. 
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 General Objective 2.0: Understand the characteristics and functions of Explosives  

 

 

4-5 

 

 

 

 

     

2.1 List different types of 

Explosives. 

2.2 Classify Explosives. 

2.3 Classify Pyrotechnics. 

2.4  Discuss the Physical and 

Chemical Characteristics 

of Explosives  

2.5 Differentiate between 

Explosive Mixtures and 

Explosive Compounds 

2.6  Explain Oxygen Balance 

as regard to Explosives. 

2.7  Enumerate Metal 

Derivative Explosive 

Compounds. 

2.8 Explain the functions of 

Explosives. 

2.9 Explain the functions of 

Pyrotechnics  
 

Explain activities 

2.1-2.9 to the 

students  

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Identify general 

characteristics of 

explosives and their 

oxygen balance as 

well as their metal 

derivatives in 

chemical formulation 

table. 

- Demonstrate 

burning by using 

rocket propellant. 

- Demonstrate 

explosion by using 

confined propellant. 

- Demonstrate 

detonation by using 

high explosives. 

Show various 

types of 

explosives and 

their 

corresponding 

nature of 

explosions  

 

Charts, Power 

point slides, 

Video clips, 

pictures, etc. 

 GENERAL OBJECTIVES:  3.0: Understand initiation processes of explosives.  

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 

 

 

 

 

 

 

 6 - 8 

3.1 Explain the Effect of Heat 
on Explosives. 
   

3.2  Describe  Differential 

Thermal Analysis (DTA)   
 

3.3  Illustrate the Practical 
Initiation Techniques  

 

3.4  Explain Explosives Train, 
Igniters and Detonators  

 

3.5 Explain Explosives Train in 

Explain activities 

3.1-3.5. 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 
Pictures, Power 

point slides, 
Marker board, 
Duster, Marker, 
Recommended 

textbooks, Lesson 
notes, etc. 
 

 

 

Demonstrate various 
initiation processes for 

explosives 
 

 

 

Guide the 

students to 

demonstrate 

effects of heat on 

explosives. 

Charts, Power 

point slides, 

Video clips, 

pictures, 

rocket motor, 

etc. 
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Commercial Blasting. 

 General Objectives 4.0: Know detonation processes of explosives 

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCE 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 
9 - 12 

4.1 Describe Detonation 

processes of explosives. 

4.2 State the Propagation of 

Detonation. 

4.3  Explain Velocity of 

Detonation  

4.4 Measure Detonation 

Velocity of Explosion. 

- Explain activities 

4.1- 4.4 to the 

students. 

 

- Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

Perform detonation 

using explosives 

Take students 

through the 

detonation 

processes of 

explosives. 

Charts, Power 

point slides, 

Video clips, 

pictures, 

explosive 

components, 

etc. 

 GENERAL OBJECTIVES:  5.0: Forecast future developments in explosives 

 

 

 

 

 

 

 
13 - 15 

5.1 Define Munition  

5.2 Discuss present Munition 

Requirements. 

5.3 Explain Technology Needs 

in Munition. 

5.4 Explain the Impact of 

Technology on Munition. 

5.5 Explain Energetic Materials 

as Regards Explosives in 

Future Trends. 

- Explain 5.1 – 5.5 to 

the students. 

 

- Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

 

Marker board, 

Marker, Duster 

Recommended 
textbooks, lesson 

notes, Air 

Publication etc. 

Practical not required   
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  EXPLOSIVES HANDLING 

 

CODE:   EOT 314  

 

CREDIT UNITS:  4 

  

CONTACT HOURS: 4 HOURS PER WEEK  

 

GOAL:  The course is designed to provide the students with knowledge and skills on safe handling of 

explosives. 

 

 

On completion of the course the student should be able to: 

 

1. Understand general safety in handling of explosives. 

 

2. Know the safety precautions in handling fuzes and detonators. 

 

3. Know the safety procedures in arming military platforms. 

 

4. Understand safety precautions when transporting Ammunition. 

 

5. Understand safety procedures when working on Aircraft Assisted Escape System (AAES). 

 

6. Know how to identify Improvised Explosives Devices (IEDs). 

 

7. Understand how to neutralise IEDs. 
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COURSE:  EXPLOSIVES HANDLING COURSE CODE:  EOT 314 CONTACT HOURS: 4 

Hours/Week (L-2, P-2) 

Course Specification: Theoretical & Practical Content 

Goal: The course is designed to provide the students with knowledge and skills on safe handling of explosives. 

WEEK General Objective 1.0: Understand general safety in handling of explosives 
 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

  1-2 

1.1 List safety 

precautions in handling 

explosives. 

 

1.2 Explain safety 

precautions in handling 

explosives. 
 

1.3 State the safety 

procedures during 

nitration process. 
 

1.4 Enumerate safety 

procedures in the 

manufacture of 

explosives. 

 

1.5 State the safety 

procedures in the 

demolition of 

explosives.  

 

1.6 Enumerate the 

precautions and first aid 

treatment in an event of 

accident. 

Explain to the 

students activities 1.1-

1.6 and prepare 

detailed lecture notes. 

 

Explain the basic 

safety procedures 

during entry and exit 

of explosives 

laboratory. 

 

Explain the usefulness 

of safety materials in 

the laboratory. 

 

 

Explain the 

application of safety 

symbols to emphasise 

the need for safety in 

explosive storage 

areas 

Marker 

board, power 

point, 

Textbooks, 

Computer 

system, 

safety 

symbols 

lesson plan 

etc. 

- Visit ammunition 

storage area. 

 

- Carryout 

palletizing and 

stacking of 

ammunition. 

 

- Demonstrate 

simple explosives 

train. 

 

- Demonstrate 

unsafe ways of 

handling 

explosives. 

 

- Illustrate effect 

that could arise 

from miss 

handling 

explosives using 

non electric 

detonator. 

 

Demonstrate 

palletization and 

stacking of 

ammunitions in an 

ammunition store 

house to the 

students. 

 

Guide the students 

to demonstrate 

simple explosive 

train. 

 

Demonstrate 

unsafe method of 

handling explosive 

to the student using 

non electric 

detonator and ask 

the students to do 

same. 

Charts, Power 

point slides, Video 
clips, pictures, 
Ammunition and 

its storage area. 
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 General Objective 2.0: Know the safety precautions in handling fuzes and detonators 

 

 

    3-4 

 

 

 

2.1 List different classes 

of fuzes. 

 

2.2 Explain the mode of 

operations of 2.1. 

 

2.3 Describe the 

sensitivity of explosives 

used in fuzes and 

detonators. 

 

2.4 Determine the 

maximum shock force a 

fuze or detonator can 

be subjected to during 

handling. 

 

2.5 Enumerate the safety 

precautions 

incorporated in the 

manufacture of fuzes 

and detonators. 

Explain activities 

2.1-2.5 to the 

students and prepare 

detailed lecture notes. 

Marker Board 

Textbooks,  

Computer, 

lesson notes. 

- Illustrate how to 

determine maximum 

shock force a fuze or 

detonator can be 

subjected to during 

handling using impact 

tester. 

 

- Demonstrate the use of 

Mechanical Handling 

Equipment (MHE) in 

storage of fuzes and 

detonators. 

 

 

Demonstrate the 

use of MHE in 

ammunition 

storage area and 

ask them to do 

same. 

- Mechanical 

Handling 

Equipment 

(MHE) such as 

bomb trolley, 

forklift, etc. 

- Ammunition 

storage. 
Charts, Power 

point slides, Video 

clips, pictures, 
 

 General Objective: 3.0 Know the safety procedures in arming military platforms. 

 

 

5-6 

3.1 List all safety signs 

in arming military 

platforms.  

 

3.2 List the safety and 

arming devices used for 

arming an aircraft. 

 

3.3 Enumerate 

emergency procedures 

to be observed in event 

Explain activities 

3.1-3.7 to the 

students and prepare 

detailed lecture notes. 

 

 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

- Disassemble AAES. 

 

- Assemble AAES. 

 

- Install AAES on 

aircraft. 

 

- Remove AAES from 

aircraft. 

 

 

Demonstrate to 

students to learn 

and ask them to do 

same. 

Mechanical 

Handling 

Equipment 

(MHE) 

- Ammunition 

storage. 
Charts, Power 

point slides, Video 
clips, pictures, 
 

Decommissioned 
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of inadvertent release of 

weapon during arming. 
 

3.4 Explain aircraft 

armament electrics. 
 

3.5 Describe safety 

distance an aircraft 

should be positioned 

during arming      
 

3.6 Explain the safety 

direction and precaution 

of an armed aircraft.  

3.7 Explain the safety 

procedures in arming 

devices  

 

Arm aircraft using one of 

the aircraft within AFIT 

 

Create a simple arming 

system to illustrate 

inadvertent release of 

weapon during arming. 

 

 

Carry out arming 

demonstration using one 

of the aircraft within 

AFIT 

aircraft, Ejection 

seat and 

accessories. 

 General Objective: 4.0 Understand safety precautions when transporting ammunition. 

 

 

 

7 

4.1 Enumerate the 

responsibilities of 

Officer(s) during 

transportation of 

explosives. 

4.2  List goods that 

cannot be transported 

with explosives. 

4.3  Explain the proper 

labelling of explosives 

during transit. 

4.4 Classify the 

groupings of explosives 

during transportation. 

4.5 Explain the net 

explosive quantity 

(NEQ) of a particular 

means of transportation. 

  

Explain activities 

4.1-4.5 to the 

students and prepare 

detailed lecture notes 

and relevant 

diagrams. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lecture notes. 

Simulate effect of NEQ 

changes on specific 

means of transportations 

using necessary 

computer aided 

programs.  

Show relevant 

video clips to 

demonstrate effect 

of NEQ changes on 

specific means of 

transportation.  

 

Guide the students 

in the use of the 

computer aided 

programs. 

PC, projector, 

relevant 

computer 

software etc. 
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 General Objective 5.0: Understand safety procedures when working on Aircraft Assisted Escape System (AAES) 

 

 

  8-9 

5.1 List the various parts 

of Aircraft Assisted 

Escape System (AAES). 

5.2 Enumerate the safety 

procedures to be adhered 

to when handling various 

parts of AAES. 

5.3 Explain the right way 

to approach an aircraft 

fitted with AAES. 

Explain activities 

5.1-5.3 to the 

students and prepare 

detailed lecture 

notes and relevant 

diagrams. 

 

 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lecture notes 

 

- Demonstrate the 

disassembling, 

assembling and 

installation as well as the 

removal of AAES from 

aircraft. 
 

-Demonstrate  

appropriate way of 

approaching an aircraft 

fitted with AAES.  

 

Guide the students 

to demonstrate the 

listed activities. 

 

 

 

 

 

Training aids 

such as AAES, 

decommissioned 

aircraft etc 

 General Objective 6.0:  Know how to identify Improvised Explosives Devices. 

10-12 6.1 List different types of 

IEDs 
 

6.2 Discuss the various 

types of IEDs in 6.1 
 

6.3 Explain the handling 

of the various types IEDs 

Explain activities 

6.1-6.3 to the 

students and prepare 

detailed lecture notes 

and relevant 

diagrams. 

Marker 

board, 

Textbooks, 

Computer, 

Power Point, 

lecture notes 

 

- Identify various 

components of IEDs 

 

 

 

- Make available 

various IEDs 

items. 
 

- Guide the 

students to identify 

the IEDs items  

 

Conductors, 

Switches, Traps, 

Batteries, 

Potassium 

Nitrate and 

Sensors 

 General Objective 7. 0: Understand how to neutralise IEDs 

13-15 7.1 Explain the term, 

‘neutralisation of IEDs’. 
 

7.2  Enumerate the 

various equipment used 

in neutralisation of 

IEDs. 
 

7.3 Explain the various 

methods of neutralising 

IEDs 
 

7.4 Explain the 

procedures for the 

neutralisation of various 

IEDs. 

Explain activities 7.1-

7.4  to the students 

and prepare detailed 

lecture notes and 

relevant diagrams. 

Marker 

board, 

Textbooks, 

Computer, 

Power Point, 

lecture notes 

 

- Carryout exercises on 

neutralisation of IEDs. 
 

- Perform exercises on 

neutralisation of IEDs 

using Unmanned Ground 

Vehicles (UGV). 

 

 

 

- Demonstrate the 

activities outlined 

in 7.3-7.4 to the 

students.  

 

- Guide the 

students to carry 

out the above 

activities. 

UGV, Metal 

detectors, 

Explosive 

samples 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  EXPLOSIVES REGULATIONS  
 

CODE:    EOT 315   

  
CREDIT UNITS:  2 

 

CONTACT HOURS:  2 HOURS PER WEEK   

 

GOAL:  The course is designed to provide the students with knowledge on relevant laws and regulations 

governing handling, use, operation and maintenance of explosives  

 

On completion of the course the student should: 
 

 

1.0 Understand the law governing the use of explosives in the military. 

2.0 Understand the law governing the use of explosive in commercial concerns. 

3.0 Understand the handling and care of commercial explosives. 

4.0 Understand the procedures for licensed explosive stores. 

5.0 Know the law governing the purchase and sales of explosive in Nigeria. 
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COURSE:   EXPLOSIVES REGULATIONS COURSE CODE:  EOT 315 CONTACT HOURS: 60 Hours 

Course Specification: Theoretical & Practical Content 

Goal: The course is designed to provide the students with knowledge on relevant laws and regulations governing handling, use, operation 

and maintenance of explosives 

WEEK General Objective 1.0:  Understand the law governing the use of explosives in the military 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

  1-3 

1.1 Explain hazards 

analysis and risk 

assessment of military 

explosives. 

1.2 Explain personnel 

and explosives limit. 

1.3 Explain Hazard 

Classification and 

Compatibility groupings 

1.4 Describe Instructions 

for fighting fires 

involving explosives 

. Explain Activities 1.1 

- 1.4 to the students. 

 

- Make detailed lecture 

notes. 

Marker 

board, power 

point, 

Textbooks, 

Computer 

system, 

lesson plan 

etc. 

   

 General Objective 2.0:  Understand the law governing the use of explosives in commercial concerns. 

 

 

    4-5 

 

 

 

2.1 Enumerate the 

procedures for storage 

and handling of 

commercial explosives. 

2.2 Explain the rules 

governing the use of 

commercial explosives in 

mining. 

2.3 Explain the hazards 

associated with 

commercial explosives. 

. Explain Activities 2.1 

- 2.3 to the students. 

 

- Make detailed lecture 

notes. 

Marker 

board, 

Textbooks,  

Computer, 

lesson notes. 

   

 General Objective 3.0:  Understand the handling and care of commercial explosives. 

 

 

3.1 Explain safety 

requirements during 

. Explain Activities 3.1 

– 3.6 to the students. 

Marker 

board, 
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7-9 manufacture of 

explosives. 

3.2 Describe licensing 

and registration 

requirements for 

manufacturing of 

explosives  

3.3 Explain the rules 

guiding preservations of 

explosives. 

3.4 Explain the 

importance of adequate 

ventilation to shelf life of 

explosives 

3.5 Explain Inventory 

Control Regulations. 

3.6 Describe rules 

guiding maintenance 

Program. 

- Make detailed lecture 

notes. 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

 General Objective 4.0:  Understand the procedures for licensed explosive stores. 

 

 

  10-13 

4.1 Explain definitions 

and terms used in lotting 

and batching. 

4.2 Explain the reasons 

and purpose of lotting. 

4.3 Explain lotting and 

batching requirements. 

4.4 Enumerate lot and 

batch numbering system. 

4.5 Discuss lotted or 

batched governing 

components. 

. Explain Activities 4.1 

– 4.5 to the students. 

 

 

- Make detailed lecture 

notes. 

Marker 

board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

   

 General Objective 5.0:  Know the law governing the purchase and sales of explosive in Nigeria 

 

 

5.1 Explain the 

regulations for the 

. Explain Activities 5.1 

– 5.6 to the students. 

Marker 

board, 
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14 - 15 

importation of 

explosives. 

5.2 Discuss the 

regulations guiding 

purchase and sale of 

explosives. 

5.3 Explain the 

regulations guiding use 

of explosives. 

5.4 List various 

documents used for the 

purchase, sales and use 

of explosives. 

5.5. Explain the format 

of documents used for 

the purchase, sales and 

use of explosives. 

5.6 Discuss international 

regulations and  

conventions on 

proliferations and use of 

explosives in relation to 

5.1 – 5.3. 

 

 

- Make detailed lecture 

notes. 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 
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SECOND SEMESTER COURSES 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  ENTREPRENEURSHIP DEVELOPMENT 

 

CODE:   EED 310 

  

CREDIT UNITS:  2 

 

CONTACT HOURS: 2 HOURS PER WEEK  

 

GOALS (S) This course is designed to equip the student with necessary skills for self employment and 

management. 

  

On completion of the course the student should: 

 

1.0  Understand the role of entrepreneurship in the development of the economy. 

2.0  Know the levels of aspiration, perseverance and personal efficacy of an entrepreneur. 

3.0  Understand the various existing industry and support agencies in Nigeria. 

4.0  Know the functions of management and the roles of a manager in an enterprise. 
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COURSE:    Entrepreneurship Development COURSE CODE:   EED 310 CONTACT HOURS: 20 Hours 

Course Specification: Theoretical & Practical Content 

WEEK General Objective 1.0: Understand the role of entrepreneurship in the development of the economy 

 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

1-2 

1.1 Explain the 

philosophy, values, 

scope, need and 

characteristics of 

entrepreneurship. 

1.2 Explain the profiles 

of local entrepreneurs. 

1.3 Identify dangers of 

over reliance on 

wage/employment. 

1.4 Evaluate the 

advantages of self-

employment in an 

environment.   

▪ .Explain 

entrepreneurship, 

its features and 

profiles of local 

entrepreneurs. 

 

▪ Explain the 

advantages of 

self-employment 

and the 

consequence of 

over reliance on 

wage 

employment.     

Textbooks Explain the profiles of 

local entrepreneurs. 

Identify dangers of over 

reliance on 

wage/employment. 

Evaluate the advantages 

of self-employment in an 

environment. 

Guidance on the 

location and 

development of 

local industry and 

commerce. Identify 

local entrepreneurs 

and examples of 

successful self-

employment. 

 

Establish groups of 

three or four 

students to survey 

and interview 

entrepreneurs or 

self-employed 

persons. 

Guest 

speakers, 

internet and 

relevant 

websites  

 General Objective 2.0: Know the levels of aspiration perseverance and personal efficacy of an entrepreneurs   

 

 

3-6 

2.1 Demonstrate high 

sense of innovation, 

creativity and 

independence.  

 

2.2   Explain the process 

of acquiring high sense 

▪ .Explain the 

aspiration 

determination 

and efficiency 

of an 

entrepreneur. 

▪ Guide students 

to evaluate 

situations  

Textbooks 

 

Evaluate a project  

Considering its 

resources; management 

of time, personnel, 

equipment and money. 

Explain contribution to 

economic development. 

Explain constraints and 

problem solving 

Guide student to a 

visit  

Successful 

enterprise and  

Evaluate its 

resources; time,  

Personnel, 

equipment, and  

Financial 

An enterprise 

Text books 

Internet and 

relevant 

websites 

Internet and 

relevant 

websites     
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of information seeking 

and ability in operating 

enterprise  

2.3 Identify various risks 

and remedies involved 

in operating an 

enterprise. 

2.4 Evaluate pilot 

projects considering 

resource, time, 

personnel, equipment, 

money, materials, e.t.c. 

2.5   Demonstrate 

leadership and 

leadership  

.skills by mobilizing 

resources for 

establishing an 

enterprise. 

2.6 Demonstrate high 

level problem solving 

techniques in 

overcoming internal and 

external constraints. 

2.7 Explain how 

entrepreneurs can 

contribute through their 

productivity to the 

industrial and economic 

development of Nigeria. 

2.8  Explain the spirit of 

Achievement Motivation 

Test (A.M.T)   

techniques  management, to 

identify its 

contribution to the 

economy, its 

internal and 

external constraints 

on the available 

problem solving 

techniques.  

 General Objective: 3.0 Understand the various existing industries and support agencies in Nigeria  

 3.1 Explain Explain industry and 1. Textbooks Explain the types of Guide students to Computer and 
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7-11 

industry/support agencies   

3.2 Explain the nature, 

types of materials used in 

both manufacturing and 

service industries. 

3.3 Explain the types and 

sources of plants and 

machinery used in small 

scale industries.  

3.4.   Explain the various 

information and 

assistance for vital areas 

like finance, registration, 

project selection, 

training, marketing, 

research, quality control, 

raw materials, patent 

information, etc. 

3.5 Explain 

environmental factors 

associated with industries 

and economic 

development in Nigeria. 

3.6  Identify business 

opportunities (SWOT 

Analysis)  

3.7   Conduct a market 

survey and establish the 

demand/supply gap. 

3.8 Select the most viable 

venture to establish. 

support agencies. 

Explain the nature, 

types and source of 

materials, machineries 

and information inputs 

used in small scale 

industry. Guide 

students to identity 

business opportunities 

using SWOT analysis. 

Lead students to 

conduct market survey 

to enable them select 

the most viable 

business venture  

Invite a successful 

entrepreneur to give a 

talk. 

2. Visitation  sources of plants and 

machinery used in small 

scale industries (SMIs), 

nature and types of 

materials input and 

information and 

financial assistance. 

Explain business 

opportunities (SWOT 

Analysis). 

Conduct a market 

survey – demand and 

supply   

visit  

Websites to identify 

types and source of 

machinery and 

plants, materials 

inputs for SMIs, 

information and 

assistance for 

finance, market etc. 

 

Guide student to 

identify business 

opportunities using 

SWOT analysis. 

 

Guide students to 

conduct market 

survey to enable 

them select the 

most viable 

business venture. 

 

Invite a successful.  

 

Entrepreneur to 

give a talk  

accessories 

with internet 

connection. 

 

Entrepreneur. 

 

Text book. 

 General Objective 4.0: know the functions of management and the roles of a manager in an enterprise 

 

 

 

4.1 Explain the 

functions of management 

and a manager. 

 1. Textbooks  

2. Specimen 

of record 

4.1 Explain appropriate 

organogram for a small 

scale enterprise. 

Guide student to 

draw an 

organogram to suit 

Black board 

and 

Cardboard  
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12-15 

 

4.2   Design an 

appropriate management 

structure for an 

enterprise, as in 3.8 

above. 

 

4.3 Explain the 

communication process 

in the management of an 

enterprise. 

4.4  Explain the 

techniques and skills of  

i. Planning  

ii. Organizing 

       iii. Staffing  

iv. Leading  

       v.  Controlling 

4.5 Explain the 

techniques of financial 

management in an 

enterprise. 

4.6 Explain the principles 

of record keeping 

auditing and taxation.  

 

4.2 Explain computer 

net-working and 

communication process 

in the management of an 

enterprise. 

 

4.3 Explain the 

technique and skills of 

Business Planning. 

Business Positioning 

staff controlling etc. 

And then importance to 

sustainable business 

venture. 

the selected 

business venture. 

 

Demonstrate the 

techniques and 

skills of 

communication 

process in the 

management of the 

selected business 

venture, using 

computer net 

working of not less 

than 3 computers. 

 

Demonstrate, using 

appropriate 

application 

packages, 

techniques and 

skills of: Business 

Planning 

Business 

positioning  

Business 

scheduling  

Staff & Staff 

tracking, etc. And 

explain their 

importance to 

sustainable business 

venture.  

 

Minimum of 3 

sets of 

Computers 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  CONTROL AND AUTOMATION 

 

CODE:   EOT 321 

  

CREDIT UNITS:  2 

 

CONTACT HOURS: 2 HOURS PER WEEK  

 

GOALS (S) This course is designed to equip the students with necessary rudiments of control and automation 

as regards explosives ordnance.  

  

On completion of the course the student should: 

 

1.0 Understand the fundamentals of control and measurement systems.  

2.0 Know basic system response as regards control and automation. 

3.0 Understand the principles of digital circuits. 

4.0  Know microcontroller programming and interfacing. 

5.0 Comprehend methods of data acquisition. 

6.0 Know the fundamentals of sensors and actuators. 

7.0 Appreciate the various uses of mechatronics/robotics in handling explosives. 
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COURSE:    Control and Automation COURSE CODE: EOT 321 CONTACT HOURS: 20 Hours 

Course Specification: Theoretical and Practical Content 

WEEK General Objective 1.0:      Understand the fundamentals of control and measurement systems. 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

  1-2 

1.1 Define control and 

appreciate its relevance to 

contemporary engineering 

design. 

1.2  Explain the basic 

concepts of control:  

• Digital control 

• Transfer function 

• Closed-loop system 

• Forward-loop system 

• Open-loop system 

1.3 Define the elements of a 

general measurement system. 

1.4 Explain threaded design 

examples. 

Explain activities 1.1 -

1.4 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams with 

video clips. 

 

 

Lecture Notes, 

Video Clips, 

Charts, 

Marker Board, 

Duster, 

Recommended 

Textbooks, 

etc. 

- Identify different 

electronic 

components and 

computer 

monitoring 

devices. 

 

- Demonstrate the 

workability of 

looping systems 

Guide the students 

to differentiate 

types of electronic 

components. 

 

 

 

Guide the students 

to determine the 

workability of 

different types of 

looping system. 

PCs, Video 

Clips, 

Electronic 

Components 

such 

transducers. 

 General Objective 2.0:   Know basic system response as regards control and automation. 

 

 

    3-4 

 

 

 

2.1 Explain the basic system 

response.  

2.2 Explain amplitude 

linearity. 

2.3 Discuss Fourier series 

representation of signals. 

2.4 Describe bandwidth and 

frequency response. 

2.5 Describe phase linearity. 

2.6 Explain distortion of 

signals. 

2.7 List dynamic 

characteristics of systems 

Explain activities 2.1 -

2.11 to the students 

and prepare detailed 

lecture notes and 

relevant diagrams with 

video clips. 

 

 

Lecture Notes, 

Video Clips, 

Charts, 

Marker Board, 

Duster, 

Recommended 

Textbooks, 

etc. 

Draw simple 

mechanical system.  

 

Demonstrate the 

functions of the 

mechanical system. 

 

Carry out experiment to 

determine time and 

static sensitivity.  

Guide the students 

to draw simple 

mechanical system 

and demonstrate 

their functions.  

 

Guide the students 

to carry out time 

and static 

sensitivity tests. 

Time and 

sensitivity 

test  materials 

and 

equipment.  
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2.8 Explain Zero-Order 

system 

2.9 Describe First-Order 

system 

2.10 Describe Second-Order 

system 

2.11 Demonstrate system 

modelling and analogies  

 General Objective: 3.0 Understand the principles of digital circuits in control and automation   

 

 

5-6 

3.1 Explain the 

fundamentals of digital 

circuit.   

3.2 Appreciate digital 

representations. 

3.3 Differentiate between 

combinational logic and 

logic classes.  

3.4. Explain timing 

diagrams.  

3.5 Explain the principles of 

Boolean Algebra. 

3.6 Describe logic 

networks.  

3.7 Explain Flip-Flops.  

3.8 Appreciate the 

applications of Flip-Flops. 

3.9 Describe integrated 

circuit system design 

Explain activities 3.1 -

3.9 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams with 

video clips. 

 

 

Lecture Notes, 

Video Clips, 

Charts, Marker 

Board, Duster, 

Recommended 

Textbooks, etc. 

Demonstrate the design 

of logic networks. 

 

Show simple integrated 

circuit system with 

video clips. 

Guide the students 

to demonstrate the 

design of logic 

networks. 

PCs, Auto 

cards and 

video clips.  

 General Objective 4.0: know microcontroller programming and interfacing  

 

 

     

 

 

 

4.1 Discuss the 

fundamentals of 

microprocessor and 

microcomputers. 

4.2   List the various types 

of microcontrollers. 

Explain activities 4.1 -

4.7 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams with 

video clips. 

Lecture Notes, 

Video Clips, 

Charts, Marker 

Board, Duster, 

Recommended 

Textbooks, etc. 

 - Display toggle port 

LED 

- Generate square wave 

signal using port pin 

 

- Generate delay using 

Guide the students 

to carry out all the 

activities.  

PCs, LEDs, 

Timer and 

relevant 

computer 

aided 

software. 



 

 

 

 

63 

 

7-8 

 

 

 

4.3 Describe the basic 

fundamentals of 

programming a PIC. 

4.4 Demonstrate the use of 

interrupts. 

4.5 Outline ways of 

interfacing common PIC 

peripherals. 

4.6 Understand various 

methods to design a 

microcontroller-based 

system.  

4.7 Carryout practical 

considerations in 

microcontroller 

programming and 

interfacing. 

 

 

timer  

 

- Stimulate binary 

counter at port. 

 

- Generate triangle 

wave at port pin 

 

- Generate sine wave 

look up table 

 

- Demonstrate 

microcontroller 

communication over a 

serial link. 

 

- Measure pulse width 

and display using input 

capture pin. 

 General Objective 5.0: Understand methods of data acquisition  

9-10 5.1 Explain Quantizing 

Theory. 

5.2  Discuss Analog-to-

Digital conversion 

5.3  Discuss  Digital -to- 

Analog conversion 

5.4 Explain virtual 

instrumentation, data 

acquisition and control 

Explain activities 5.1 -

5.4 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams with 

video clips. 

 

 

Lecture Notes, 

Video Clips, 

Charts, Marker 

Board, Duster, 

Recommended 

Textbooks, etc. 

Demonstrate 

conversion of Analog 

to Digital signal and 

verse visa.  

Guide the students 

to convert Analog 

to Digital signal 

and verse visa. 

 

 General Objective 6.0: Know the fundamentals of sensors and actuators 

 

 

 

 

 

6.1 Define Sensors and 

Actuators. 

6.2 Explain position and 

speed measurement. 

6.3 Explain stress and strain 

Explain activities 6.1 -

6.9 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams with 

Lecture Notes, 

Video Clips, 

Charts, Marker 

Board, Duster, 

Recommended 

Display solenoids, 

electric, relays and DC 

motors. 

 

Carry out experimental 

Guide the students 

to carry out the 

measurement tests. 

Relays, 

Solenoids, 

electric and 

DC motors. 
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12-13 measurement  

6.4 Explain Temperature 

measurement 

6.5  Explain vibration and 

acceleration measurement 

6.6 Explain pressure and 

flow measurement  

6.7 Enumerate 

electromagnetic principles 

6.8 Describe solenoids and 

relays 

6.8 Discuss electric motors 

6.9 Discuss DC motors 

video clips. 

 

 

Textbooks, etc. measurements in 

relevant activities.  

 General Objective 7.0: Appreciate the various uses of mechatronics/robotics in handling explosives. 

 

14-15 

7.1 Describe early 

conventional methods of 

handling explosives. 

7.2 List the various 

application areas of 

mechatronics in handling 

explosives. 

7.3 Describe modern 

mechatronic equipment use 

in handling explosives. 

Explain activities 7.1 -

7.3 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams with 

video clips. 

 

 

Lecture Notes, 

Video Clips, 

Charts, Marker 

Board, Duster, 

Recommended 

Textbooks, etc. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  MASS AND HEAT TRANSFER 

COURSE CODE:  EOT 322 

CREDIT UNITS:  4 

CONTACT HOURS:  4 HOURS/WEEK 

GOAL: The course is designed to provide the students with knowledge on basic fundamentals of heat and mass 

transfer operations in explosives technology.  
 

GENERAL OBJECTIVES 

On completion of the course the student should: 

 

1. Know the fundamentals of mass transfer operations 

2.  Understand molecular diffusion in fluids 

3. Know how to evaluate mass transfer coefficients. 

4. Understand basic heat transfer phenomena. 

5.  Understand the analysis of heat conduction. 

6. Understand the concepts of heat convection. 

7. Understand basic radioactive heat transfer. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE 

TECHNOLOGY 

COURSE CODE: EOT 322 

COURSE: MASS AND HEAT TRANSFER CONTACT HOURS: 4 HOURS/WEEK 

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENTS 

Theoretical Content Practical Content 

GOAL: The course is designed to provide the students with knowledge on basic fundamentals of heat and mass transfer operations in 

explosives technology.  
 General Objective: 1.0:   Know the fundamentals of mass transfer operations 
Week Specific Learning 

Objective 

Teacher’s 

Activities 

Learning 

Resources 

 

Specific Learning 

Objective 

Teacher 

Activities 

Learning 

Resources 

1 1.1 Differentiate between 

transport and transfer 
processes. 

 

1.2 Explain the meaning of 
a mass transfer 

operation. 

1.3 Differentiate between 

direct and indirect 
phase contact 

operations 

1.4 Explain criteria for 
choice of specific mass 

transfer operation or 

solvent for specific 

purposes. 

Explain to the 

students activities 

1.1-1.4. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 
point slides, 
White board,  
Recommended 
textbooks,  Lesson 

notes, etc. 

- - 

 

- 

 General Objective 2.0: Understand molecular diffusion in fluids 

 

 

2-4 

 

 

 

 

     

2.1 Define molar flux and 

molar average velocity 
relative to velocity of 

motion and to a 

stationary frame of 
reference for a system 

of components. 

2.2 Define molecular, 

thermal and momentum 

Explain to the 

students activities 

2.1-2.7.  

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

whiteboard, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

Measure the rate of 

diffusion of gaseous 

components 

evaporating into air 

stream. 

 

 

 

Carry out  

gaseous 

diffusion 

experiment 

 

 

 

 

Gas diffusion 

apparatus 
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diffusivity 

2.3 State Fick’s first law of 
diffusion for binary 

system. 

2.4 Derive the general 
expression for net 

molar flux for steady 

state diffusion in fluids 

at rest and in laminar 
flow. 

2.5 Determine the net 

molar flux for steady 
state equimolar counter 

diffusion. 

2.6 Determine the net flux 
for steady state 

diffusion through a 

stagnant medium. 

2.7 Determine the diffusion 
coefficient for liquids 

and gases using 

empirical equation and 
formulae. 

 

 

 

Measure equimolar 

counter diffusion of 

liquid components 

into a liquid 

solvent. 

 

 

 

Carry out 

equimolar 

diffusion 

experiment. 

 

 

 

Liquid diffusion 

coefficient 

apparatus 

GENERAL OBJECTIVE:  3.0: Know how to evaluate mass transfer coefficients.  

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 

 

 

 

 

 

 

5- 7 

3.1 Define Mass transfer 

coefficient and relate it 

to net molar flux and 
concentration driving 

force 

3.2 Differentiate between 

mass transfer 
coefficient defined with 

respect to mole faction, 

partial pressure and 
concentration in liquid 

Explain to the 

students activities 

3.1-3.7. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 
White board, 

Recommended 

textbooks, Lesson 

notes, etc. 
 

 

 

Measure diffusivities 

of gases and liquids 

and the effect of 

temperature on them. 

Perform 

diffusivities of 

gases and liquids 

experiment. 

Liquid diffusion 

coefficient 

apparatus 
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and gas phases. 

3.3 Differentiate between 
mass transfer 

coefficient for 

equimolar counter 
diffusion in a stagnant 

medium. 

3.4  Describe how to 

convert one mass 
transfer coefficient 

from one form to 

another. 
3.5 Define Schmidt, 

Prandtl and Reynolds 

numbers. 
3.6 Estimate mass transfer 

coefficients from 

empirical equations and 

formula for laminar and 
turbulent flows. 

3.7 Define overall mass 

transfer coefficient, gas 
film control and liquid 

film control. 
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 General Objective 4.0: Understand basic heat transfer phenomena. 

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCE 

 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCE 

 

 
8  
 

 

 

 

 

 

 

4.1 Explain the 

importance of heat 

transfer in explosive 

technology 

4.2 Explain the 

phenomena and 

mechanism of heat 

transfer by 

conduction, 

convection and 

radiation. 

4.3 Explain the 

characteristic 

behaviour and 

properties of 

materials vis-à-vis 

heat conduction, 

convection and 

radiation. 

Explain activities 

4.1-4.3 to the 

students 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

- - - 

GENERAL OBJECTIVE:  5.0: Understand the analysis of heat conduction. 

 

 

 

 

 

 

 
9- 10 

5.1 Explain Fourier’s First 
Law. 

 

5.2 Develop Fourier’s field 
equation for heat 

conduction in an 

isotropic medium by 

energy balance. 
5.3 Explain thermal 

conductivity for 

isotropic and 

Explain activities 

5.1-5.5 to the 

students 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

Determine linear and 

radial temperature 

profiles applying 

Fourier’s law of heat 

conduction. 

 

 

 

 

 

Preform linear 

and radial 

temperature 

profile 

experiment 

applying 

Fourier’s law of 

heat conduction 

 

 

Heat conduction 

apparatus 
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anisotropic media. 

5.4  Calculate retention 
time of a solute from 

chromatography. 

5.5 Calculate thermal 
conductivities for 

solids, liquids and 

gases from empirical 

equations and formulae. 

Determine the effect 

of individual thermal 

conductivities, 

surface contacts and 

insulation on thermal 

conductivity. 

Perform thermal 

conductivity 

experiment 

GENERAL OBJECTIVE:  6.0: Understand the concepts of convection 

 

 

 

 

 

 

 
11- 13 

6.1 Explain natural and 

forced convection 
mechanisms of heat 

transfer. 

 
6.2 Define the heat transfer 

coefficient. 

6.3 Explain the dependence 

of heat transfer 
coefficient on the fluid 

flow regions.  

6.4 Define overall heat 
transfer coefficient. 

6.5 Describe heat exchange 

equipment. 
6.6 Define temperature 

gradient, heat transfer 

resistance, 

effectiveness and NUT 
concepts. 

6.7 Determine exchanger 

surface through simple 
performance and design 

calculations. 

Explain activities 

6.1-6.7 to the 

students 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

Carry out heat 

convection 

experiments. 

 

Determine heat 

transfer area. 

 

Demonstrate 

temperature 

profiles in co-

current and 

counter-current 

flow system. 

 

Determine log 

mean temperature 

differences. 

 

Measure heat 

transfer 

coefficient. 

 

Determine heat 

exchange surface. 

 

Heat convection 

apparatus 

 

Heat exchange test 

rig 

 

 

 

 

 

 

GENERAL OBJECTIVE:  7.0: Understand basic radioactive heat transfer 

 

 

 

7.5 Explain ideal or black 

body radiation 

7.6 Define transmitivity, 

Explain activities 

7.1-7.9 to the 

students 

Video clips, 

Pictures, Power 

point slides, 

Perform radioactive 

heat transfer 

experiments 

Demonstrate laws 

of radiation 

(Stefen-

Thermal radiation 

apparatus 
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14- 15 

reflectivity, emissivity 

and absorptivity. 
7.7 Differentiate between 

spectral and total 

values of intensity, 
emissive power and 

parameters in black 

body radiation.  

7.8 Develop Lambert’s 
Cosine law, Wien’s 

displacement law, 

Stefan-Boltsman law 
and Kirchoff’s law. 

7.9 Differentiate between 

black and grey 
surfaces. 

7.10 Determine radiant 

heat exchange between 

ideal isothermal 
surfaces 

7.11 Explain view 

factors and direct 
radiant interchange 

areas 

7.12 Determine view 

factors and radiant 
exchange between ideal 

rectangular surfaces in 

various configurations. 
7.13 Determine view 

factors in radiant 

exchange systems. 

 

Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

White board,  

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

 

 

 

 

 

Boltzmann and 

Kirchoff’s).  
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  AMMUNITION SYSTEM I (WARHEAD) 
 

COURSE CODE:  EOT 323 

  
CREDIT UNITS:  4 

 

CONTACT HOURS:  4 HOURS/WEEK 

 

GOAL: The course is designed to provide the students with knowledge and skills on the means of 

attacking and defeating targets on land, sea and air. 

 
GENERAL OBJECTIVES 

On completion of the course the student should be able to: 
 

1.0 Comprehend the components of warhead systems, factors affecting Performance of warhead and lethal mechanism as well as 

general requirements for warhead design. 

2.0 Appreciate combustion, explosion and detonation as well as behaviours of all types of energetic materials. 

3.0 Know small arms ammunition and wound ballistics. 

4.0 Understand ways of attack on armoured targets. 

5.0 Understand ways of attack on naval targets. 

6.0  Know the various means of attack on air targets. 

7.0 Know how to attack concrete structures. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 
COURSE:  AMMUNITION SYSTEM I (WARHEAD) COURSE CODE: EOT 323 CONTACT HOURS:4 Hours/WK 
COURSE SPECIFICATION:  Theoretical Content Practical Content 

GOAL: The course is designed to provide the students with knowledge and skills in the means of attacking and defeating the targets on 

land, sea and air. 

WEEK General Objective 1.0: Comprehend the components of warhead systems, factors affecting performance of warhead and lethal mechanism 

as well as general requirements for warhead design. 

 Specific Learning Outcomes Teachers 

Activities 
Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 

 

 

 

 

1-3 

1.1 Discuss Warhead                       

and Fuzing System. 

 

1.2 Explain the Effects of 

Energy Coupling on Target. 

 

1.3 Discuss Dispersion and 

 attenuation from warhead. 

 

1.4 Explain Propagation of 

Detonation. 

 

6.8 Measure the extent of 

damage volume 

warhead. 

 

1.6 Explain Blast process of 

warhead. 

 

1.5 Discuss Fragmentation 

 of warhead. 

 

1.6 Explain directed 

explosive energy in 

warheads. 

- Explain to the 

students activities 

1.1-1.13. 

 

- Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

 

Video clips, 

Pictures, Power 

point slides, 

Markerboard, 

Duster, Marker, 

Recommended 

textbooks, Lesson 

notes, etc. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

- Identify various 
components of warhead 

system. 

 
- Identify various pre-

fragment materials 

warhead. 

 

- Perform pre-fragment 

assembling of warhead. 

 

- Form warhead  using 

cardboard  

 

- Form warhead 

selection using 

appropriate software 

packages such as 

CATIA, Solid-works, 

etc. 

 

 

 

 

Provide various pre-
fragment materials  

 

Guide the students to 
identify the various 

component of 

warhead system 

from available 
samples. 
 

Charts, Power 
point slides, 

Video clips, 

pictures, 
relevant 

software such 

as CATIA, 

Solid-Works,, 
etc. 
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1.9 Discuss Other Warhead   

Types. 

1.10 List Warhead Design 

Requirements 

1.11 Discuss General war 

head design  

1.12 Discuss Fuze Design 

Requirements 

1.13  Explain Warhead 

Selection 

 

 

WEEK General Objective 2.0: Appreciate combustion, explosion and detonation as well as behaviours of all types of energetic materials 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 

 

 

 

4-6 

2.1 Explain various types of 

Energetic Materials. 
2.2 Discuss Primary and 

Secondary Explosives. 

2.3 Differentiate between 

Ignition and Burning. 

2.4 Differentiate between 

Explosion and Detonation. 

2.5 Discuss Shock 

observed in detonation. 

2.6 Describe the Effects of 

Explosion and Detonation.   
2.7 Explain Main Charge 

used as Explosive Filling. 
2.8 Discuss Booster 

Explosives. 
2.9 Explain Munitions Filling 
Requirements. 
2.10 Define Detonation 

Pressure. 
2.11 Explain Detonation 

Pressure. 

2.12 State  Gurney Constant 

2.13 Discuss TNT 

- Explain activities 

2.1-2.14 to the 

students. 

 

- Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

 

 

 

 

 

 

 

 

Video clips, 

Pictures, Power 

point slides, 

Markerboard, 

Duster, Marker, 

Recommended 

textbooks, Lesson 

notes, etc. 

 

 

 

 

 

- Identify the energetic 

materials that are used for 

combustion, explosion 
and detonation. 

 

- Simulate combustion, 
explosion and detonation 

using CFX, FLUENT 

software. 

 
- Carry out in the 

test/shooting range 

combustion, explosion 
and detonation.  

 

 

 

 

Use flipchart to show 

the students to 

identify the 
differences between 

combustion 

explosion and 
detonation for 

various types of 

explosive. 

 
Demonstrate all the 

activities to the 

students and ask 
them to carry out the 

activities. 
 

Charts, Power 

point slides, 

Video clips, 

pictures, CFX, 

FLUENT 

Software etc. 

 

Fuel, oxidizer, 
plastic 

explosives, 

blasting cap, 
electrical 

initiator and 

various 
detonating 

cords 
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Equivalence. 

2.14 Discuss Explosives 
Requirements for Military 

Purposes. 
WEEK General Objective: 3.0 Know small arms ammunition and wound ballistics 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning Outcome Teachers Activities Learning 

Resources 

 

 

 

7-8 

3.1 Describe small arms 

ammunition. 

3.2 Describe Blank 
Ammunition 
3.3 Explain Caseless 

Ammunition. 
3.4 Describe bullet and its 

components. 
3.5 Illustrate Ignition System 
of Bullet. 
3.6 Explain the Propellant 

system as a form of 
explosive. 
3.7 Describe Short Range 

Training Ammunition 
3.8 Describe the effects of 

small arms ammunition on 

targets. 

 

- Explain activities 

3.1-3.8 to the 

students. 

 

- Prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

 

 

 

 

 

 

Video clips, 

Pictures, 

Power point 

slides, 

Duster, 

Marker Board 

Recommended 

textbooks, 

Lesson notes, 

etc. 

-  Identify small arms 

ammunition. 

 
- Disassemble small arms 

ammunition. 

 
- Assemble small arms 

ammunition. 

 
- Illustrate wound ballistics 

using appropriate software 

such as ROXEL, etc. 

 
- Carry out range 

demonstration using small 

arms. 

- Show the students 

various small arms 

ammunition rounds. 
 

- Perform disassemble 

of arms ammunition. 
 

- Perform assemble of 

arms ammunition. 
 

- Guide the students 

using assembled small 

arms in the range. 
 

Charts, 

Power point 

slides, Video 
clips, 

pictures, etc. 

 
Pistol, FN 

Riffle, AK47, 

GPMG, 
Tavor, 

various types 

of 9mm, 

7.62mm and 
5.56mm 

ammunitions. 

 
Dummy 

targets.  

WEEK General Objective: 4.0 Understand ways of attack on armoured targets.  

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 4.1 Explain Passive Armours 

4.2 Describe Active Armours  

4.3 Explain the Kinetic 

Energy (KE) Attack on 

Armoured Targets. 

4.4 Discuss Chemical Energy 

Attack of Armour 

Explain with 

appropriate notes 
and diagrams where 

necessary the 

following: 
 

- Passive and active 

armours. 
 

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

- Identify  various 

ammunitions used 

in the attack of 

armours 

 

- Carry out range 

demonstration using 

various 

Demonstrate the 

activities to the 

students and ask 

them to carry out the 

activities.  

Charts, 

Power point 
slides, Video 

clips, 

pictures, etc. 
 

CFX 

software 
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4.5 Explain Mines as a 

Munition against Armour. 

- KE and chemical 

energy attack of 
armour 

etc. ammunitions. 
 

 

 

 

9-10 

4.6 Enumerate Various 

Means of Protection Against 

Mines. 

4.7 List Damage Assessment 

Criteria on Armoured 

Targets. 

4.8 Explain Damage 

Assessment Criteria on 

Armoured Targets. 

 
- Mines as a 
munition for armour 

attack and 

protective measures 
against mines 
 

 - Create a model to 

simulate damage 

assessment on 

armoured targets 

using CFX 

software. 

  

WEEK General Objective 5.0: Understand ways of attack on naval targets 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 

 

 

11 

5.1 Describe Surface Ships. 

5.2 Describe Submarine as a 

Form of Naval Vessel. 
5.3 Explain Attack on various 
Naval Targets. 

Explain in details 

with appropriate 
notes and diagrams 

where necessary the 

following: 
 
- Submarine as a 

naval target 
 
- airborne attack for 
a surface target. 

 

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Illustrate various 
surface and 

underwater attack. 
 

- Create a model to 

simulate damage 

assessment on 

naval targets using 

CFX software. 

Guide students to 

demonstrate the 

activities. 

Charts, 

Power point 
slides, Video 

clips, 

pictures, etc. 
 

CFX 

software 

 

WEEK General Objective 6.0: Know the various means of attack on air targets 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 

 

 

12-13 

6.1 List types of Attack on 

Air Targets. 
6.2 Describe Aircraft Attack 

Tactics  

6.3 Explain Range of Air 

Explain with 

appropriate notes 
and diagrams where 

necessary the 

following: 

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, Marker, 

- Simulate attack 

from Land, Sea 

and Air on air 

targets using 

appropriate 

Guide students to 

through the 

activities. 

Charts, 

Power point 
slides, Video 

clips, 

pictures, etc. 
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Targets. 
6.4 Explain Aircraft 
Vulnerability.  

6.5 Describe Probability of 

Aircraft Destruction  
6.6 Explain Gun Projectiles  
6.7 Explain Guided Weapon 

Warheads 
6.8 Determine Single Hit 
Attrition of an Aircraft as a 

target Using Kill Probability 

Equation. 
6.9 Discuss Aircraft Damage 

Assessment Criteria. 

 
- Aircraft damage 

criteria 
 
- Aircraft 

vulnerability 
 
- Aircraft attack 

tactics 
- Types of Air 
Target 
- Guided weapon 

warhead and Gun 
Projectiles. 

Recommended 

textbooks, 

Lesson notes, 

etc. 

software.  

CFX 
software 

 

 

 

WEEK General Objective 7.0:  Know how to attack concrete structures 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 

 

 

14-15 

7.1 List Types of Concrete 

Structures. 

7.2 Describe Runways, 
Bunkers and Transit 

Pavements. 

7.3 Explain Various Attacks 

on 7.2. 

7.4 Explain Factors Affecting 

Penetration on Concrete 
Structures. 

7.5 Determine Penetration 

Using Relevant Formulae. 

Explain activities in 

7.1 to 7.5 using 

appropriate notes, 
video clips, 

PowerPoints and 

diagrams. 

Video clips, 

Pictures, PC, 

Projector, 
Marker board, 

Duster, Marker, 
Recommended 

textbooks, Lesson 
notes, etc. 

- Simulate attack 

on concrete 

targets using 

appropriate 

software. 

Guide students 

throughout the 

practical activities. 

Charts, 

Power point 

slides, Video 
clips, 

pictures, 

CFX 

software etc 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 

 
COURSE TITLE:  GUN PROPELLANTS 

 

COURSE CODE:  EOT 324 

 

UNIT:    4 

 
CONTACT HOURS:  4 HOURS/WEEK  

 

 

GOAL: This course is designed to provide the students with knowledge on gun propellants, properties, functions, 

internal ballistics, fundamentals of thermodynamics and heat transfer as applied to conventional guns. 

 

GENERAL OBJECTIVES 
 

On completion of the course the student should: 
 

1.0 Understand ingredients and properties of propellants. 

 

2.0 Understand the propellants energy and oxygen balance. 

 

3.0: Know the flame temperature of propellants and production of combustion gas. 
 

4.0 Know the ignition and burning processes of propellants. 

 

5.0 Know the new developments in propellants. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 
COURSE:  Gun Propellants COURSE CODE: EOT 324 CONTACT HOURS: 4 

Hours/Week (L-2, P-2). 
Goal: This course is designed to provide the students with knowledge on gun propellants,  properties, functions, internal ballistics, fundamentals of  

thermodynamics and heat transfer as applied to conventional guns. 

COURSE SPECIFICATION:  Theoretical Content Practical Content 
WEEK General Objective 1.0: Know ingredients and properties of propellant. 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 

 

 

1-2 

1.1 Define Nitrocellulose 
(NC).  

1.2 Explain Propellant 

Nomenclature  
1.3 Explain Propellant Types.  
1.4 Illustrate Additives in 

propellant.  
1.5 Discuss Propellant 
Requirements.  
1.6 Explain the procedure of 

Stability Tests of a propellant. 

Explain activities 1.1-

1.6 to the students and 

prepare detailed 

lecture notes and 

relevant diagrams 

with video clips. 

Video clips, 

Picture, 

Marker board, 

Projector, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Identify various 
propellant ingredients. 

- Demonstrate filling 

and coupling of gun 

propellants. 

- Perform simple 

experiments to 

demonstrate stability 

tests of propellants. 

- Make available 

various propellant 

ingredients such as 

NC, Sulphur, 

Charcoal etc. 

- Demonstrate the 

activities. 

Charts, 
Power point 

slides, Video 

clips, 

pictures, NC, 

Sulphur, 

Charcoal 

etc. 

 

 

 
WEEK General Objective 2.0: Understand the propellant energy and oxygen balance. 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 

 

 

3-4 

2.1 Explain the Ballistic Cycle  
2.2 Describe Work and the 

Propellant Force Constant. 
2.3 Describe Heat of 
Explosion and Oxygen 

Balance.  

Explain to the 

students activities 2.1- 

2.3 and prepare  

detailed lecture notes 

 and relevant diagrams  

with video clips. 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

Use appropriate 

computer software to: 

- perform experiment 

to illustrate Ballistic 

Cycle. 

- illustrate Work and 

Force Constant of 

Propellants. 

- determine heat of 

explosion and oxygen 

balance. 

 

 

Demonstrate 

activities to student 

to learn. 

Charts, 

Power point 

slides, Video 

clips, 

pictures; 

Computer 

software 

(Gun Barrel 

Heat 

Transfer, 

etc.). 
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WEEK General Objective 3.0: Know the flame temperature of propellants and production of combustion gas. 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

5-6 3.1 Explain Flame 

Temperature. 

 
3.2  Discuss the Production of 

Combustion Gases. 
 

Explain to the 

students activities  

3.1-3.2 and  

prepare  

detailed lecture  

notes and relevant 

diagrams with video  

clips. 

Video clips, 

Pictures, 

Thermometer, 

FN Riffle, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Practice burning 

propellant 

 

Make available 

propellant samples 

 

Guide the student to 

practice burning of 

propellant. 

 

 

Video clips, 

Pictures, 

Thermomet

er, FN 

Riffle, 

Recommend

ed 

textbooks, 

Lesson 

notes, etc. 

 General Objective 4.0: Know the ignition and burning processes of propellants. 

 

 

7-10 

 

4.1 Describe the Ignition 

Process 
 
4.2 Explain Propellant 
Burning Rate.  
 
4.3 Explain Propellant 
Thermochemistry. 
 
4.4 Discuss the Effect of 
Propellant Grain Temperature 

on Burning Rate. 
 
4.5 Explain Propellant Grain 

Geometry. 

Explain  

activities 4.1- 

4.5 to the 

students and prepare  

detailed lecture notes 

and relevant diagrams  

with video clips. 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

- Perform simple 

experiment to 
demonstrate Ignition 

Process. 

- Perform simple 
experiment to 

demonstrate propellant 

burning rate and 
thermochemistry. 

 

- Perform simple 

experiment to 
demonstrate propellant 

grain geometry. 

Demonstrate for the 

students to carry out: 

(a) Ignition Process; 

(b) Propellant 

Burning Rate and 

Thermochemistry 

and  

(c) Grain Geometry. 

 

 
Charts, 

Power point 

slides, Video 
clips, 

pictures, 

propellant 

samples etc. 
 

 

 

 General Objective 5.0: Know the new developments in propellants. 

11-15 5.1  Discuss High Energy  

    Nitramine (Multibase) 

     Propellants. 
5.2  List Liquid  
       Propellants for    
      Guns. 
5.3  Discuss Caseless Small  

Explain activities 5.1- 

5.7 to the students and 

prepare detailed 

lecture notes 

and relevant diagrams  

with video clips. 

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, 

Marker, 

Formulate simple 

 liquid and solid fuels. 

Guide the students to 

formulate simple 

liquid fuel. 

 
Charts, 
Power point 

slides, Video 

clips, 

pictures, 
propellant 
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       Arms Rounds  
5.4  Enumerate Combustible 
       charge containers  
5.5  Discuss Compacted 
       Modified  
       Propellant Charges  
5.6 Explain Low 
 Temperature  
Coefficient (LTC) Gun 
Propellants 
5.7  Explain Advances in Gun  
       Propellants.  

Recommended 

textbooks, 

Lesson notes, 

etc. 

samples etc. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  ROCKET MOTORS AND PROPELLANTS 
 

COURSE CODE:  EOT 325 

 
CREDIT UNIT:  4 

  

CONTACT HOURS:  4 HOURS/WEEK 
 

GOAL: This course is designed to provide the students with knowledge on the principles of rocket propulsion, 

rocket propellant composition and performance. 

 
GENERAL OBJECTIVES 

 

On completion of the course the student should: 
 

1.0 Understand the history of rocket propellants. 

 
2.0 Know liquid propellants. 

 

3.0 Know double-base solid propellants. 
 

4.0 Know composite solid propellants. 

 

5.0 Know other aspects of solid propellants. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 
COURSE:  ROCKET MOTORS AND PROPELLANTS COURSE CODE: EOT 325 CONTACT HOURS: 4 hours/Week (L-2, P-2) 
This course is designed to provide the students with knowledge on the principles of rocket propulsion, rocket propellant composition and  

performance. 

COURSE SPECIFICATION:  Theoretical Content Practical Content 
WEEK General Objective: 1.0   Understand the history of rocket propellants. 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning Outcome Teachers Activities Learning 

Resources 

 

 

 

1-3 

1.1 Describe Black powder 

war-rockets 

1.2 Explain Russian and 

German rocket 

propellants used in  

World War II  

1.3 Compare British and 

American rocket 

propellants used in  

World War II  

1.4 Enumerate composite 

solid rocket propellants  

1.5 Discuss Cast double-

base rocket propellants  

- Explain to the 

Students 

activities1.1- 

1.5. 

 

- Prepare  

detailed lecture  

notes and relevant 

diagrams with video 

clips. 

 

Marker 

board, 

Duster, 

Marker, 

Recommende

d textbooks, 

Lesson notes, 

etc. 

 

-Perform experiment to 

demonstrate the 

construction of rocket 

motors. 

 

- Use appropriate 

application package to 

model the selection of 

suitable rocket motor 

constituents. 

 

- Formulate black powder. 

 

- Carry out visit to 

explosives and rocket 

motor manufacturing 

companies e.g 

NIGACHEM, Lagos, 

NARICT, Zaria  

Make available a 

sample of black 

powder. 

 

Guide the student to 

carry out all 

activities for the 

students to learn and 

ask them to do same. 

Samples of 

Double base 

propellant, 

Sulphur, 

Activated 

Charcoal 

and 

Potassium 

Nitrate 

   

WEEK General Objective: 2.0 Know liquid propellants.  

 Specific Learning Outcomes Teachers Activities Learning 

Resource 
Specific Learning 

Outcomes 
Teachers Activities Learning 

Resources 

 

 

 

4-6 

2.1 List the uses of liquid  
propellants  
2.2 State the advantages and 
disadvantages of liquid  
propellants. 
2.3  Explain the use of  

Hydrazine as a component of 
Liquid propellant 

- Explain to the 

Students 

Activities 2.1- 

2.5. 

 

- Prepare  

detailed lecture  

Video clips, 

Pictures, Power 

point slides, 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

- Identify various 

liquid rocket 

propellants. 
 

 

 

Guide the students to 

identify the various 

liquid propellants.  

 
Make available simple 

liquid propellant such 

as kerosene, PMS and 
diesel 

 
Charts, 

Power point 
slides, Video 

clips, 

pictures, 
Kerosene, 

PMS and 
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2.4  Describe the properties of 

Hydrogen peroxide  
 
2.5  Explain Liquid 

Bipropellants 

notes and relevant 

diagrams with  

video 

clips. 

 

Lesson notes, 

etc. 

 Diesel. 
 

 

 

WEEK General Objective: 3.0 Understand double-base solid propellants. 

 Specific Learning Outcomes Teachers 

Activities 
Learning 

Resources 
Specific Learning Outcomes Teachers Activities Learning 

Resources 

 

 

 

7-8 

3.1 Explain the general 

characteristics of double base 

rocket propellant 
3.2 Discuss Grain shape and 

inhibition  
3.3 List the composition of 
double-based solid propellants.  
3.4 Discuss Burning rate 

parameters. 
3.5 Explain platonisation and 

mesonisation. 
3.6 Explain Extruded Motor 

Cast Double-Base (EMCDB) 
propellants. 
3.7 Explain Cast Double-Base 

(CDB) propellants  
3.8 Describe filled CDB 

propellants  
3.9 Explain Slurry cast 
double-base propellants  
3.10 State the advantages and 

disadvantages of double-base 

propellants 

- Explain  

activities 3.1- 

3.10 to the 

Students 

 

 

- Prepare  

detailed lecture  

notes and relevant 

diagrams with  

video 

Clips. 

 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

- Identify various forms of 

double base solid rocket 

propellants. 
 

- Formulate simple double 

base propellant 
 

- Formulate simple cast 

double propellant.   
 

 

 

Guide the students to 

identify the various 

double base solid 
rocket propellants. 
  

Guide the student to 

formulate simple 

double base 

propellant 

Charts, 

Power point 

slides, Video 
clips, 

pictures, 

propellant 
samples etc. 
 

 

 

WEEK General Objective:  4.0 Know the composite solid propellants. 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning Outcomes Teachers Activities Learning 

Resources 

 

 

 

4.1 Explain Plastic 
Composite Propellants 
 

- Explain to the 

Students 

Activities 4.1- 

Marker board, 

Duster, 

Marker, 

Perform mixing of the 

various constituents of 

rocket motors 

.Guide students to 
perform mixing of 

rocket motors 

Propellant 

igniter 
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9-11 4.2 Discuss Rubbery 

Composite Propellants  
 
4.3 Explain Polyurethane 

Composite Propellants  
 
4.4 Discuss Polybutadiene 

Composite Propellants 

4.4. 

 

- Prepare  

detailed lecture  

notes and relevant 

diagrams with  

video 

clips. 

 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

 

WEEK General Objective: 5.0   Know other aspects of solid propellants 

 Specific Learning Outcomes Teachers Activities Learning 

Resources 
Specific Learning Outcomes Teachers Activities Learning 

Resources 

 

12-15 

5.1Define smoke emission  

5.2 Explain attenuation of 

electromagnetic (EM) 

radiation by rocket exhausts. 

5.3 Explain Grain geometry. 

5.4 Discuss the effect of grain 

temperature on burning rate. 

5.5 Explain hybrid 

propellants. 

5.6 Discuss new 

developments in propellant 

technology. 

- Explain  

activities 5.1-5.6  

to the students. 

 

- Prepare  

detailed lecture  

notes and relevant 

diagrams with  

video 

clips. 

 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Demonstrate the use of 

propellant to emit smoke. 

 

Practice grain geometry. 

 

 

Demonstrate smoke 

emission practical 

using propellant and 

guide student to do 

same. 

 

Demonstrate grain 

geometry and guide 

students to do same. 

PVC 

(thermoplast

ic), 11% 

Dicotylphth

alate 

(plasticiser), 

59% 

Ammonia 

Perchlorate 

(Oxidiser), 

21% 

Aluminium 

(additional 

fuel) and 

~0.5 

Processing 

additives 



 

 

 

 

86 

 

PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  MANUFACTURE AND MATERIAL PROPERTIES OF EXPLOSIVES 

 

CODE:   EOT 326   

 

CREDIT UNITS:  4 

 

  

CONTACT HOURS: 4 HOURS/WEEK 

  

GOAL:  This course is designed to provide the students with knowledge and skills on explosive materials, guns, 

rockets and the manufacturing processes. 

 

 

On completion of the course the student should: 

 

1. Understand the principles involved in the introduction of nitro groups into molecules. 

 

2. Know the current manufacturing processes for common primary and secondary explosives as well as 

            gun and rocket propellants and grains. 

 

3. Understand the principles of ordnance formulation. 

 

4. Understanding the material science characteristics of explosives and explosive formulations. 
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COURSE: MANUFACTURE AND MATERIAL PROPERTIES OF 

EXPLOSIVES 

COURSE CODE: EOT 326 CONTACT HOURS: 4 

Hours/Week (L-2, P-2) 

Course Specification: Theoretical & Practical Content 

Goal: This course is designed to provide the students with knowledge and skills on explosive materials, guns, rockets and the manufacturing 

processes. 

WEEK General Objective 1.0: Understand the principles involved in the introduction of nitro groups into molecules 

 Theoretical Content Practical Content 

 Specific Learning Outcomes Teacher’s 

Activities 

Resources Specific 

Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

  1-3 

1.1 Explain nitration  

 

1.2 Describe basic chemistry of 

nitration. 

 

1.3 Explain the synthesis of LA/LS, 

TNT, RDX, NC, NG. 

 

1.4 Explain basic stability and 

compatibility of the chemicals in 1.3. 

.- Explain 

Activities 1.1- 

1.4 to the 

students 

- Prepare  

detailed lecture  

notes and 

relevant 

diagrams with  

video 

clips. 

 

Marker board, 

power point, 

Textbooks, 

Computer 

system, lesson 

plan etc. 

-Perform simple 

experiment on 

nitration 

 

-The student 

should be able to 

carry out simple 

manufacturing of 

NC and other 

military 

explosives in 

small quantity. 

Manufacture NC 

using nitration 

and guide the 

student to do 

same. 

 

Carry out 

nitration in lab 

and guide the 

student to do 

same. 

Reducing 

agents, 

nitration 

agents 

 General Objective 2.0: Know the current manufacturing processes for primary, secondary explosives as well as gun and 

rocket propellants and grains. 

 

 

    4-6 

 

 

 

2.1 Describe primary and secondary 

explosive formulation principles. 

2.2 Explain the properties and roles of 

binders and other additives during the 

manufacturing processes. 

2.3 Describe explosive formulation 

design criteria for formula of secondary 

explosive. 

2.4 Discuss future explosive 

manufacturing processes. 

2.5  Describe the methods for the 

- Explain to the 

Students 

Activities 2.1-

2.5. 

 

- Prepare  

detailed lecture  

notes and 

relevant 

diagrams with  

video 

Marker board, 

Textbooks,  

Computer, 

lesson notes. 

Manufacture 

simple binder in 

the lab. 

 

Demonstrate the 

role of binder in 

propellant 

manufacturing 

Use video clips 

to demonstrate 

the role of 

binder in 

propellant for 

the student and 

ask them to do 

same. 

Video clips 
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manufacture of conventional 

gun propellants. 

clips. 

 

 General Objective: 3.0: Understand the principles of ordnance formulation. 

 

 

7-10 

3.1 Describe different fillings for 

ordnance and their effect on the 

performance of ordnance. 

3.2 Explain the design criteria and 

considerations for ordnance. 

3.3 Describe damage mechanism, shock 

and vibration effect of ordnance. 

3.4 List the advantages of quality control 

in manufacturing of ordnance. 

- Explain to the 

Students 

Activities 3.1-

3.4. 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

Identify main 

fillings for 

ordnance 

from the 

available 

samples. 

Guide the students 

to identify main 

fillings for 

ordnance from the 

available samples. 

 

Make available 

samples of main 

filling for ordnance. 

Samples of 

TNT, RDX, 

Amotol, 

HMX etc 

 General Objective 4.0: Understand the science of explosives materials and its formulations. 

 

 

11-15 

 

4.1 Explain explosives as components of 

a weapon system. 

 

4.2 Describe the sensitivity of explosives 

output as an important consideration in a 

weapon system. 

 

4.3 State the properties that must be 

considered in the selection of explosives 

in a weapon system. 

4.4 State polymerisation reaction as a 

method of formulation of explosives. 

4.5 Discuss polymers and their 

properties as related to explosive 

formulation. 

4.6 Enumerate polymer bonded 

explosives. 

 

- Explain to the 

Students 

Activities  

4.1-4.6. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video 

clips. 

 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

Formulation 

of explosives 

Demonstrate the 

use of simple 

explosive 

constituents to 

formulate 

explosives 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 
COURSE TITLE:  INSENSITIVE MUNITION 

 

CODE:    EOT 327 
 

COURSE UNITS:  4 

  
CONTACT HOURS:  4 HOURS/WEEK 

 

GOAL:   This course is designed to provide the students with knowledge and skills on insensitive munition (IM)  

                                                programme. 

 

 
GENERAL OBJECTIVES 

 

On completion of the course the student should: 
 

1.0 Understand the design of insensitive munition.  
 

2.0 Know warhead for insensitive munition. 
 

3.0 Understand IM implementation aspect on design and munition. 
 

4.0 Know rocket motor IM technology. 
 

5.0 Understand global policies on IM implementation. 

6.0 Understand munition trends. 
7.0  Know some insensitive munition issues. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 
COURSE:  INSENSITIVE MUNITIONS COURSE CODE: EOT 327 CONTACT HOURS:4 hours/Week (L-2, P-2) 
COURSE SPECIFICATION:  Theoretical Content Practical Content 

This course is designed to provide the students with knowledge and skills on insensitive munition (IM) programme. 

WEEK General Objective 1.0: Understand the design of insensitive munition 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 

 

1-3 

 

1.1 Define Insensitive 
Munitions. 
1.2 Explain the need for 

Insensitive Munitions. 
1.3Discuss ways of 
improving IM compliance. 
1.4 Explain Insensitive 

Munitions Drivers. 
1.5 Explain IM Typical 

Reactions. 
1.6 Discuss STANAG 4439 

Requirements. 

- Explain  

activities 1.1-1.6 

to the 

students 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Video clips, 

Pictures, Power 
point slides, 
Marker board, 

Duster, Marker, 
Recommended 

textbooks, 

Lesson notes, etc. 

The students should carry 

out the following tests:  

- Hardness 

- Elongation 

- Density 

- Temperature of ignition, 

etc. 

Students to be 

guided on how to 

interpret the results. 

Video clips, 

Pictures, 
Power point 

slides, 
etc. 

WEEK General Objective 2.0: Know warhead for insensitive munition  

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 

 

 

4-6 

2.1 Explain warhead for IM. 
2.2 Discuss Explosives for 

Insensitive Munition 
2.3 Discuss Warhead Design 
drivers 
2.4 Explain IM   development 

programme 

- Explain activities 

2.1-2.4 to the 

students 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Video clips, 
Pictures, Power 

point slides, 
Marker board, 
Duster, Marker, 
Recommended 

textbooks, 

Lesson notes, etc. 

-   Know various explosives 
used for IM 

 

- carry out tests on given 
samples of explosives to 

verify their IM compliance 

- Guide students on 
how to identify various 

IM explosives 

 
- Guide the student on 

how to conduct tests to 

verify IM compliance. 

Various 

samples of 

explosives. 

WEEK General Objective 3.0: Understand IM implementation aspect on design and munition. 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 3.1Explain IM design route - Explain   - Students should  know Detail explanation Video clips, 
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7-8 

3.2 Explain IM assessment 

threat and consequences 
3.3 Discuss Threat Hazard 

Assessment. 
3.4 Explain Threat Hazard 
Assessment method – 

consider life cycle 
3.5 Discuss Mitigation of IM 

design studies 

activities 3.1-3.5 

to the 

Students 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Video clips, 

Pictures, Power 
point slides, 
Marker board, 

Duster, Marker, 
Recommended 

textbooks, 

Lesson notes, etc. 

the threats and hazards 

associated with IM design 

should be given on 

the IM 

implementation 

Aspect on Design 

and Munition. 

Pictures, 

Power point 
slides. 

WEEK General Objective  4.0 : Know Rocket Motor IM Technology. 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 

 

 

9-10 

4.1 Explain Basic IM Rocket 

motor design Influences. 

 
4.2 Discuss Roxel’s IM 

Mitigation Technology 

Experience. 

 
4.3 Explain SSL Rocket case 
Technology. 

 
4.4 Discuss Rocket motor IM 
data base. 

 
4.5 Describe the Technology 
that Improve IM compliance. 

- Explain activities 

4.1.-4.5 to the 

students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Video clips, 

Pictures, Power 

point slides, 
Marker board, 

Duster, Marker, 
Recommended 
textbooks, 

Lesson notes, etc. 

- Demonstrate using 

appropriate computer 

modelling to simulate the 

performance of typical IM 

rocket motor 

- Guide the students 

on how to measure 

the  performance of 

typical IM rocket 

motor 

Video clips, 

Pictures, 

Power point 
slides, 
Computer 

software, etc. 

WEEK General Objective 5.0: Understand global policies on IM implementation. 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning 

Outcome 
Teachers Activities Learning 

Resources 

 

 

10 

5.1 Discuss global Policies 

development history. 

 
5.2 Explain IM Signature. 

 

5.3 Discuss global Priority 

- Explain activities 

5.1-5.4 to the 

students 

 

- Prepare  

Video clips, 

Pictures, Power 

point slides, 
Marker board, 

Duster, Marker, 
Recommended 

- The students should 

understand the existing 

Global Policies governing 
IM implementation. 

- Explain the Policies 

guiding IM 

implementation.  

Video clips, 

Pictures,  
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areas for IM. 

 
5.4 Explain IM Policy review. 

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

textbooks, 

Lesson notes, etc. 

 General Objective 6.0: Understand Munition Trends 

 

11-12 

6.1 Explain the Status and 

Near Future for Explosives 

 

6.2 Discuss Munitions 

Development Trends 
 

6.3 Explain Development and 

Evolution of Munition. 

 
6.4 Describe Technology 
Possibilities for future 

munition 

- Explain activities 

6.1-6.4 to the 

Students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Duster, Marker 
Recommended 

textbooks. 

Lesson notes, 

Journals etc. 
 

 

 

 

- Students should 

understand trends in 

Munition development. 

- Explain to the 

students the trends in 

Munition 

development. 

Marker 

board, 
Duster, 

Marker 

Recommende

d textbooks. 
Lesson notes, 

Journals etc. 
 

 General Objective 7.0: Know some insensitive Munition Issues 

 

13-15 

7.1 Explain Routes to lower 
vulnerability. 

 

7.2 Discuss Next Generation 
Melt Cast explosive 

 

7.3 Explain Performance 

Routes for Future explosives. 

 

7.4 Explain New Materials 

Assessment. 
 

7.5 Discuss New Explosives: 

FOX-12 

- Explain activities 

7.1-7.4 to the 

students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Power point, 
Marker board, 

Duster, Marker 

Recommended 
textbooks, 

Journals,  Lesson 

notes etc. 

- Students should 

understand issues 

surrounding IM. 

- Explain to the 

Students  issues 

surrounding IM. 

Power point, 
Marker 

board, 

Duster, 
Marker 

Recommende

d textbooks, 
Journals,  

Lesson notes 

etc. 
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THIRD SEMESTER COURSES 
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PROGRAMME:   HIGHER NATIONAL DIPLOMA (HND) IN EXPLOSIVES ORDNANCE TECHNOLOGY  

COURSE TITLE:   RESEARCH METHODOLOGY 

CODE:   EOT 431 

CREDIT UNITS:  2 

CONTACT HOURS: 2 HOURS/WEEK 

GOAL: This course is designed to provide the students with the tools to carryout research project on a 

topic pertinent to Explosives Ordnance Technology. 

On completion of the course, the student should be able to: 

1. Understand research management. 

2. Understand the importance of research. 

3. Understand types of project. 

4. Understand steps in the research process. 

5. Know result presentation. 

6. Understand Referencing. 
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COURSE: RESEARCH METHODOLOGY COURSE CODE: EOT 431 CONTACT HOURS: 2 HOURS/WEEK 

Course Specification: Theoretical & Practical Contents 

Goal: This course is designed to provide the students with the tools to carryout research project on a topic pertinent to Explosives Ordnance 

Technology. 

WEEK General Objective 1.0: Understand research management. 

 Theoretical Content Practical Content   

 Specific Learning 

Outcomes 

Teacher’s Activities  Resources Specific Learning 

Outcomes 

Teacher’s Activities  Resources 

 1-3 1.1 Explain data 

gathering and 

presentation. 

 

1.2 Explain Technical 

Correspondence letter 

of inquiring and 

replies letter of 

application, overview 

of research.  

 

1.3 Explain the 

logic/Breakthrough in 

research methods.     

- Explain and make 

relevant lecture 

notes. 

- Overheard 

projector, slides 

and whiteboard 

- Collect and analyse 

available data. 

 - Test, 

Assignment, 

seminars, 

oral 

interviews 

and 

examination. 

- Practical 

assessment. 

 

 General Objective 2.0: Understand the importance of research 

4-6 2.1 Introduction to 

research 

identification and 

formulation of 

problems, research 

objective relevance 

to the industries and 

academic.  

- Explain and make 

relevant lecture 

notes. 

- Overheard 

projector, slides 

and whiteboard 

- Identify and 

formulate research 

problems and 

objectives relevant 

to the industry and 

academia. 

- Conduct literature 

review and material 

- Explain - Test, 

Assignment, 

seminars, 

oral 

interviews 

and 

examination. 

- Practical 
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2.2 Research literature 

and material gathering  

gathering assessment. 

 

 General Objective 3.0: Understand types of project. 

 

7 - 8 

3.1 Explain different 

types of research 

projects.  

     - Experimental  

     - Analytical, 

     -  Modelling  

    - Validation and 

    - Simulation types. 

- Explain, analyse 

and make relevant 

lecture notes. 

- Overheard 

projector, slides 

and whiteboard 

Identify different types 

of research projects 

- Explain - Test, 

Assignment, 

seminars, 

oral 

interviews 

and 

examination. 

- Practical 

assessment. 

 General Objective 4.0: Understand steps in the research process. 

 

 

 

9 - 10 

4.1 List the steps 

involves in carrying a 

research. 

4.2 Discuss the 

various steps in 

Research. 

 - Review of relevant 

literatures. 

  - Formulation of 

research questions. 

4.3 Describe methods 

for data collection. 

4.4 Discuss data 

analysis methodology. 

4.5 Explain method of 

Recording results  

 

4.6 Explain how to 

analyze data while 

carrying out a 

research 

Explain activities 

4.1-4.7 to the 

students and prepare 

detailed lecture notes 

and relevant 

diagrams with video 

clips. 

Overheard 

projector, slides 

and whiteboard 
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4.7 Explain how to 

make conclusions 

based on data 

analysis. 
 General Objective 5.0: Know result presentation 

11-13 5.1 Explain 

Engineering Sub 

routing available. 

Presentation of 

results. Trend in 

engineering research 

Student paper writing. 
 

5.2 Explain 

purpose of report 

writing 

 

5.3 Explain the 

importance of 

literature review 

 

5.4 Explain data 

measurement 

 

5.5 Apply the use of 

tables graphs in data 

presentation 

 

5.6 Examine methods 

of data interpretation  

 

5.7 Evaluate oral 

presentation of 

- Explain and apply 

MS-EXCEL and 

MATLAB in data 

analysis 

- Overheard 

projector, slides 

and whiteboard 

- PCs with MS-

WORD, EXCEL 

and MATLAB 

software 

- Apply EXCEL or 

MATLAB to present 

research results.  

- Explain with 

EXCEL or 

MATLAB for the 

students to learn 

and allow them to 

perform the task. 

- Test, 

Assignment, 

seminars, 

oral 

interviews 

and 

examination. 

- Practical 

assessment. 
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information 

 General Objective 6.0: Understand referencing. 

14 - 15 6.1 List the different 

types of references. 

 

6.2 Discuss the 

various types of 

references in 6.1 

6.3 Explain the term 

plagiarism 
6.4 Discuss how 

plagiarism can be 

avoided 

Explain activities 

6.1-6.4 to the 

students and prepare 

detailed lecture notes 

and relevant 

diagrams with video 

clips. 

Overheard 

projector, slides 

and whiteboard 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  ARMAMENT ENGINEERING MANAGEMENT 

 

CODE:   EOT 432 

 

CREDIT UNITS:  2 

 

  

CONTACT HOURS: 2 HOURS/WEEK 

 

 

GOAL: This course is designed to provide the students with knowledge and skills to effectively manage 

explosives store houses, igloos and bunkers. 

 

On completion of the course the student should: 

 

1.0 Know different types of explosives store houses, igloo and bunker. 

2.0 Understand warehouse management in explosives store houses, igloos and bunkers. 

3.0 Know maintenance job planning and scheduling in explosives store houses, igloos and bunkers 

4.0 Understand ammunition and explosives receipt and issue procedures. 

5.0       Understand ammunition and explosives inspection, stock taking and reconciliation procedures. 

6.0 Understand ammunition and explosives accounting procedures. 

7.0 Understand ammunition and explosives disposal procedures. 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

100 

 

COURSE: ARMAMENT ENGINEERING MANAGEMENT COURSE CODE:   EOT 432 CONTACT HOURS: 2 

Hours/Week (L-2, P-0) 

Course Specification: Theoretical & Practical Content 

Goal: This course is designed to provide the students with knowledge and skills to effectively manage explosive store houses, igloo and bunker. 

WEEK General Objective 1.0:  Know different types of explosives store houses, igloo and bunker. 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

  1-2 

1.1 List the rules 

governing siting of an 

explosive store houses, 

igloo and bunkers. 

 

1.2 Explain the rules 

governing siting of an 

explosive store houses, 

igloo and bunkers. 

 

1.3 Describe 

compatibility rules when 

storing explosive. 

 

1.4 Explain net explosive 

quantity and capacity of 

explosive store. 

 

1.5 Discuss the functions 

of each squadron, 

company and section in a 

storage area.   

- Explain activities 1.1-

1.5 to the  

students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips.    

Marker 

board, 

Textbooks, 

Computer, 

Power 

Point, 

Lesson 

Notes. 

   

 
 

General Objective 2.0:   Understand warehouse management in explosives store houses, igloo and bunkers. 

 

 

    2-3 

 

2.1 Define the terms 

management and manager 

 

2.2 Explain the basic 

- Explain to the 

Students 

Activities 2.1-2.4 

 

Marker 

board, 

Textbooks, 

Computer, 
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managerial functions 

 

2.3 Discuss managerial 

skills in explosives 

storage facilities. 

  

2.4. Explain the 

managerial situation 

awareness. 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Power Point, 

lesson notes. 

 General Objective 3.0:  Know maintenance job planning and scheduling in explosive store houses, igloo and bunker 

 

 

4-5 

3.1 List the various inputs 

needed for effective 

planning and scheduling  

 

3.2 Describe the use of 

various scheduling 

techniques. 

 

3.3 Explain the 

maintenance procedures 

for explosives storage 

facilities. 

 

- Explain activities 3.1-

3.3 to the 

students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

   

 General Objective 4.0:  Understand ammunition and explosives receipt and issue procedures. 

 

 

6-7 

4.1 List the various 

actions for the receipt and 

issuance of ammunition 

and explosives by storage 

squadron/department 

 

4.2 Explain the various 

actions for the receipt and 

issuance of ammunition 

and explosives by storage 

squadron/department. 

- Explain to the 

Students 

Activities 4.1-4.5 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 
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4.3 List the various 

documents/form used in 

the receipt and issue of 

ammunition and 

explosives. 

4.4 Explain the functions 

of each document/form 

used in the receipt and 

issue of ammunition and 

explosives. 

4.5 Complete the forms 

listed in 4.3. 

 General Objective 5.0: Understand ammunition and explosives inspection, stock taking and reconciliation procedures. 

 

 

    8-9 

 

 

 

5.1 List types of 

ammunition and 

explosives inspection. 

5.2 Explain types of 

ammunition and 

explosives inspection. 

5.3 List types of 

ammunition and 

explosives conditions. 

5.4 Explain types of 

ammunition and 

explosives conditions. 

5.5 List types of 

ammunition and 

explosives defects. 

5.6 Explain types of 

ammunition and 

explosives defects. 

5.7 Enumerate causes of 

ammunition and 

explosives defects. 

5.8 List various of 

- Explain  

activities 5.1-5.9 to the 

Students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 
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documents/forms used 

during inspection. 

5.9 Complete the 

documents/forms used 

during inspection 

 General Objective 6.0: Understand ammunition and explosives stocktaking and reconciliation procedures 

 

 

10-11 

6.1 Describe principles of 

stocktaking and 

reconciliation. 

6.2 List types of 

stocktaking. 

6.3 List phases of 

stocktaking 

6.4 Explain the types and 

phases of stocktaking. 

6.5 Enumerate 

reconciliation and 

adjustment procedures. 

6.6 List the 

documents/forms used in 

stocktaking and 

reconciliation. 

6.7 Complete the 

documents/forms used in 

stocktaking and 

reconciliation. 

- Explain activities 6.1-

6.7 to the 

students. 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

   

 General Objective 7.0: Understand ammunition and explosives accounting procedures. 

 

 

12-13 

7.1 Enumerate basic 

requirements of good 

ammunition and 

explosives accounting 

procedures. 

7.2 List various 

accounting documents 

used in ammunition and 

Explain activities 7.1-

7.3 to the 

students 

 

 

- Prepare  

detailed lecture  

notes and  

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 
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explosives management. 

7.3 Explain the features 

and use of each of the 

documents in 7.2. 

relevant 

diagrams with  

video clips. 

 General Objective 8.0: Understand ammunition and explosives disposal procedures.  

 

 

 

 

 

14-15 

8.1 List the various 

methods used in 

ammunition and 

explosives disposal. 

 

8.2 Explain the various 

methods used in 

ammunition and 

explosives disposal. 

 

8.3 Describe the 

requirements for selection 

of demolition and burning 

grounds for unserviceable 

ammunition and 

explosives. 

 

8.4 Describe planning and 

administrative 

requirements for 

ammunition and 

explosives disposal. 

 

 

Explain activities 8.1-

8.3 to the 

students 

 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Textbooks, 

Computer, 

Power Point, 

lesson notes. 

   



 

 

 

 

105 

 

 

PROGRAMME:   HIGHER NATIONAL DIPLOMA (HND) IN EXPLOSIVES ORDNANCE TECHNOLOGY  

COURSE TITLE:   COMPUTER APPLICATION IN EXPLOSIVE ORDNANCE TECHNOLOGY 

CODE:   EOT 433 

CREDIT UNITS:   

DURATION:    

GOAL: This course is designed to provide the students with knowledge and practical skills on computer 

application in explosive ordnance technology. 

On completion of the course, the student should be able to: 

1. Know basic Computer Appreciation. 

2. Understand System Modelling in Engineering. 

3. Understand various Computer software Packages. 

4. Know how to get started with MATLAB/SIMULINK Software. 

5. Know how to get started with Solidworks/ ANSYS/FLUENT 

6. Understand the use of the software in solving Engineering Problems. 
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COURSE: COMPUTER APPLICATION IN EOT COURSE CODE: EOT 433 CONTACT HOURS: 4 HOURS/WEEK (L-2,P-2) 

Course Specification: Theoretical & Practical  

Goal: This course is designed to provide the students with knowledge and practical skills on computer application in explosive ordnance 

technology. 

WEE

K 

General Objective 1.0: Know basic Computer Appreciation. 

 Theoretical Content Practical Content   

 Specific Learning 

Outcomes 

Teacher’s Activities  Resources Specific Learning 

Outcomes 

Teacher’s Activities  Resources 

1 -

 

2 

 

1.1 Explain 

elements of 

word processing 

1.2 Discuss the 

basic of spread 

sheet  

1.3 Review power 

point 

• Review and discuss 

Microsoft equation 

editor, excel and 

power point 

• Projector, 

whiteboard,  

• Microsoft software 

• Personal computer 

• Relevant textbooks 

on computer 

appreciation 

 

1.1 apply MS word to 

write equations, and 

type technical works 

1.2 Demonstrate  

technical ability in 

spread sheet 

application 

1.3 Generate slides with 

shapes, pie chart and 

bar chart using 

power point. 

Design a data set for 

analysis using Excel 

and ask Students to do 

so 

 

• Test 

• Group 

tutorials 

• Examination 

• Computer 

appreciation 

assignment. 

 General Objective 2.0: Understand System Modeling in Engineering. 

3  - 4 2.1 Define system 

modeling. 

2.2 Explain types of 

models 

2.3 discuss why models 

are necessary in 

Engineering 

2.4 Describe how to 

develop models 

• Define and discuss 

model on modeling  

• Projector 

• Personal computer 

• White board 

• The essential 

materials/Simulink 

for Engineers & 

Scientist by Prof. 

O.I. Okon& Prof. 

E. Chikani 

2.1 understand  

Model/mathematical 

modeling 

• Guide Students to use 

Simulink to model 

physical system 

(Mass-spring system, 

Pendulum, etc.) 

 

• Test 

• Group 

tutorials 

• Examination 

• Computer 

appreciation 

assignment. 
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 General Objective 3.0: Understand various Computer software Packages. 

 5-7 3.1 Define and explain 

computer software 

packages 

3.2 Enumerate various  

types of computer 

software packages 

3.3 Discuss merits and 

demerits of software 

packages. 

3.4 Explain various area 

of application in 

Marine Engineering  

 

• Explain computer 

software packages 

and usage 

• Projector 

• Whiteboard 

• Relevant computer 

Engineering 

textbooks  

3.1 Identify and 

distinguish among 

various computer 

software packages 

• Assist Students to 

discuss various 

application areas in 

Marine Engineering. 

 

• Test 

• Group 

tutorials 

• Examination 

• Computer 

appreciation 

assignment. 

 General Objective 4.0: Know how to get started with MATLAB/SIMULINK Software. 

8-10 4.1 Define MATLAB 

and its tool boxes 

4.2 Discuss how to get 

started with 

MATLAB. 

4.3 Explain 

SIMULINK and 

model development 

4.4 Discuss symbolic 

Maths toolbox 

4.5 carry out sample 

calculation with 

MATLAB 

• Explain the features 

of 

MATLAB/SIMULIN

K in window 

environments 

• Whiteboard and 

marker 

• Lecture materials 

• Computer installed 

with 

MATLAB/SIMUL

INK Software. 

• The essential 

MATLAB/SIMUL

INK for Marine 

Engineers and 

Scientists by Prof. 

O.I. Okon and 

Prof. B. Chikani 

 

4.1 Understand how to 

solve physical 

problems using 

MATLAB/SIMULI

NK. 

• Guide Students to 

develop M-Files, 

save, debug and run. 

• Test 

• Group 

tutorials 

• Examination 

• Computer 

appreciation 

assignment. 

 General Objective 5.0: Know how to get started with Solidworks/ ANSYS/FLUENT 

11-13 5.1 Start SOLID Explain the features of • Whiteboard  and - Identify • Guide the Students • Practical 
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WORKS from 

desktop 

5.2 Familiarize with 

window 

environment and 

features of 

SOLIDWORKS 

5.3 Explain 2D 

sketching using 

SOLIDWORKS 

5.4 Discuss basic 

modeling 

SOLIDWORKS 

SOLIDWORKS 

window environment 

Illustrate activities in 

5.1 and 5.4 

 

marker 

• Relevant textbooks 

and lecture materials 

• Computer installed 

with latest 

SOLIDWORKS and 

AUTOCAD software  

SOLIDWORKS 

window 

environment 

- Understand sketch, 

extrude and 

dimension the 

selected part 

to identify different 

features of 

SOLIDWORKS and 

sketch a given 

mechanical part 

 

assessment. 

• Class work 

• Test and 

examination 

 

 General Objective 6.0: Understand the use of the software in solving Engineering Problems. 

13- 15 1.1 Physical 

application with 

MATLAB?SIMULI

NK 

• Bigenvalue and 

Bigenvectors 

• AVR system 

• Stability studies 

1.2 Applications 

with 

SOLIDWORKS/AN

SYS/AUTOCAD/F

LURENT 

• Stress in a plate 

• Manifold assembly 

• Car Jack analysis 

 

 

• Illustrate  activities 

in 6.1 and 6.2 

• Whiteboard and 

marker 

• Relevant textbooks 

and lecture 

materials 

• Computer installed 

with latest 

MATLAB/SIMULI

NK/ANSYS/AUTO

CAD 

- Understand model 

development in 

SIMULINK 

- Understand how to 

develop and write 

M-Files in 

MATLAB 

 Understand the 

working of 3D four 

bar linkage and flow 

simulation process 

• Demonstrate how 

SIMULINK and 

MATLAB work and 

ask Students to do 

simple structured 

program 

 

• Question and 

Answer 

techniques 

• Practical 

assignments 

• Class work 

• Test and 

examination  
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  ADVANCED ARMAMENT ELECTRICS 

 

CODE:   EOT 434   

 

CREDIT UNITS:  4 

 

  

CONTACT HOURS: 4 HOURS/WEEK  

 

 

GOAL:  This course is designed to provide the students with knowledge and practical skills on electrical control of 

an aircraft armament system. 

 

On completion of the course the student should be able to: 

 

1. Understand the fundamentals of Electrical Systems.  

2. Understand Electric Circuit theory 

3. Understand Electrical control of an Aircraft Armament system 

4. Understand Aircraft Instruments and systems 

5. Understand Electrical circuits Pylons, Bombs Release and Rocket landers 

6. Understand the operational Principles of Weapon Release system and Tracing of Armament circuit 

Diagram.   
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COURSE:   ADVANCE ARMAMENT ELECTRICS            COURSE CODE:   EOT 434 CONTACT HOURS:4 Hours/Week (L-2, P-2) 

Course Specification: Theoretical & Practical Content 

Goal: This course is designed to provide the students with knowledge and practical skills on electrical control of an aircraft armament system. 

WEEK General Objective 1.0:   Understand the fundamentals of electrical systems 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

 

 

 

 

 

 

 

 

 

 

1-3 

1.1 Define the terms 

conductor, insulator and 

semi-conductor. 

 

1.2 Explain the meaning 

of the term “electrical 

current” and state its 

three main effects on an 

electrical circuit. 

 

1.3 Explain the terms 

EMF and PD in an 

electrical circuit. 

 

1.4 Distinguish between 

the following forms of 

current: 

- Direct current. 

- Pulsating current. 

- Alternating current. 

 

1.5 State the functions 

of a resistor and list at 

least 3 types of resistors. 

1.6 Distinguish between 

the two common 

methods of 

marking resistors in 

- Explain activities 1.1-

1.8 to the students 

. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

 

 

 

 

 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Identify cables, 

conductors, 

semiconductors, 

insulators 

and resistors. 

- Use resistor colour 

code 

to identify values of 

carbon composition and 

cracked-carbon film 

resistors. 

- Carryout simple circuit 

connections in parallel 

and in series. 

- Use soldering iron to 

solder various 

components in an 

electrical circuit. 

Guide the students 

to 

identify items in 

1.1 

and demonstrate 

activities 1.2 to 1.4 

for the students to 

learn and allow 

them 

to practice until 

they 

become competent 

- Samples of 

cables, 

resistor, 

conductors, 

insulators, 

resistors, etc. 

- Printed 

circuited 

board, 

Electrical 

circuits in 

parallel and 

series 

connection in 

wiring boards. 

- Soldering 

iron 

and 

accessories. 
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accordance with colour 

codes. 

 

1.7 State the formula for 

resistance in terms of 

specific length, cross-

sectional area and 

resistance (resistivity) of 

a material. 

 

1.8 Explain the meaning 

of the term ‘in parallel' 

in terms of the current 

path and derive the 

formula for total 

resistance of a group of 

resistors connected in 

series and parallel. 

 General Objective 2.0: Understand electric circuit theory 

 

4-5 

2.1 Evaluate the 

responses of various 

networks to changes in 

current and voltage. 

 

2.2 Analyse circuit 

characteristics using 

ABCD parameters. 

 

2.3 Explain image and 

its reactive techniques. 

 

2.4 Analyse different 

filters. 

2.5 Apply graphical 

methods to the solution 

- Explain to the 

Students 

Activities 2.1-2.4. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

 

 

 

 

 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Design  different filters 

 

- Apply graphical 

methods to the solution 

of network problems. 

Guide the students 

in the design 

processes and in 

the application of 

the solutions of 

network problems. 

PCs, Relevant 

software such 

as MATLAB/ 

SIMULINK, 

CATIA, etc. 
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of network problems. 

 General Objective 3.0: Understand electrical control of an aircraft armament system. 

 

 

     

 

 

6-8 

3.1Discuss the purpose 

and functions of 

armament electrical 

components. 

 

3.2 Describe the 

operation of “control 

and release” system. 

 

3.3 Describe the 

operation of fire control 

system. 

 

3.4 Explain the 

electrical control of 

aircraft weapon 

system such as 

- Bombs, rockets, guns 

etc. 

- electrical control of 

aircraft weapon 

systems. 

 

- Explain to the 

Students 

Activities 3.1-3.4 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Identify various 

symbols of 

electrical/electronics 

components and draw 

circuit diagrams. 

- Carry out fault 

finding tasks with least 

supervision and in a 

systematic order. 

- Carryout the signal 

tracing of circuit 

diagrams, tests on 

plugs and sockets. 

- Connect plugs and 

sockets and 

perform simple 

tasks on cable such as: 

- cable soldering 

- cable crimping, etc. 

- Observe the 

common workshop 

hazards and apply 

safety precautions in 

workshop. 

Show students the 

various symbols of 

electrical/electronic 

components with 

the aid of circuit 

diagrams. 

 

Demonstrate the 

activities to the 

students to learn. 

Charts, 

personal 

protective 

equipment, 

tools, PCBs, 

batteries, 

chargers, etc. 

 General Objective: 4.0  Understand electrical circuits of pylons, bombs release and rocket launchers 

 

 

9-10 

4.1 Describe electrical 

circuit of pylons. 

 

4.2 Explain the 

electrical 

circuit of bomb release 

unit. 

 

- Explain activities 

4.1-4.3 to the 

students. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Trace electric circuit of 

pylons, bombs and 

rocket launchers. 

 

- Troubleshoot electric 

circuit of pylons, bombs 

and rocket launchers. 

 

Show students the 

various symbols of 

electrical/electronic 

components with 

the aid of circuit 

diagrams of 

pylons, bombs and 

rocket launchers. 

Training aids 

such as  

pylons, 

practice 

bombs and 

rocket 

launchers. 
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4.3 Discuss the 

electrical circuit 

of rocket launchers. 

diagrams with  

video clips. 

- Demonstrate the steps 

in rectifying faults in  

electric circuit of pylons, 

bombs and rocket 

launchers 

 

Demonstrate the 

activities to the 

students to learn. 

Bench 

Simulators. 

 General Objective 5.0: Understand aircraft instruments and systems 

 

 

 

11-12 

5.1 List the different 

types of engine speed 

measurement. 

 

5.2 Discuss the different 

types of engine speed 

measurement 

instrument. 

 

5.3 Explain DC data 

transmission system 

 

5.4 Explain AC data 

transmission system. 

 

5.5 Discuss 

Servomechanism. 

 

5.6 Describe position 

indicators and warning 

systems. 

 

5.7 Explain pitot static 

instruments. 

 

5.8 Explain Air data 

computation. 

 

5.9 Elucidate 

- Explain activities 

5.1-5.9 to the 

students. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Identify DC and AC 

data transmission 

instruments in an 

aircraft. 

 

-  Identify various 

measuring instruments 

in an aircraft. 

 

- Demonstrate the 

principles of operations 

of each of the 

instruments. 

 

Demonstrate the 

activities to the 

students to learn. 

Pitot static 

instruments. 

Charts, Video, 

PCs and 

relevant 

software. 
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temperature and 

pressure measurement 

indicator. 

 General Objective 6.0:  Understand the operational principles of weapon release system and tracing of armament circuit 

Diagram. 

 

 

    13-15 

 

 

 

6.1 Explain in details 

the operational 

principles of weapon 

release system. 

 

6.2 Describe the tracing 

of armament circuit 

diagrams of 

the following: 

a. Bomb release unit. 

b. Rocket 

launchers/firing 

system. 

c. Gun firing system. 

- Explain activities 

6.1-6.2 to the 

students. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Identify the following 

armament circuit 

diagram: 

a. Bomb release unit. 

b. Rocket 

launchers/firing 

system. 

c. Gun firing system. 

- Trace the armament 

circuit of the following: 

a. Bomb release unit. 

b. Rocket 

launchers/firing 

system. 

c. Gun firing system 

Guide students to 

identify items in  

 and demonstrate 

tracing of 

armament 

electric circuit of 

bomb release unit, 

rocket 

launcher/firing 

system and gun 

firing system and 

allow students to 

practice until they 

become competent. 

Rocket 

launchers, 

bomb 

release 

unit and 

aircraft 

pylons 

and 

electrical 

tool box. 

etc. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  AMMUNITION SYSTEM II (DELIVERY SYSTEM) 
 
CODE:    EOT 435   

 

CREDIT UNITS:  4 UNITS 

 
CONTACT HOURS:  4 HOURS PER WEEK  

 

GOAL: This course is designed to provide the students with the ways in which a warhead may be delivered to 

a selected target and the methods of fuzing to permit safe and timely initiation of the warhead. 

 

 

On completion of the course the student should: 

 

1. Understand the principles for the build-up of charge systems for conventional guns and mortars. 

2. Know the methods of carriage, release of air delivered ordnance and to appreciate the principles of operation of smart carrier 

shell. 

3. Understand the principles of safety and arming unit and fuzing systems. 

4. Know the characteristics of air delivered and artillery free flight rockets . 

5. Understand the principle of external and internal ballistics. 
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COURSE:  AMMUNITION SYSTEM II (DELIVERY SYSTEM) COURSE CODE: EOT 435 CONTACT HOURS: 4 Hours/Week 

(L-2, P-2) 

Course Specification: Theoretical & Practical Content 

Goal: This course is designed to provide students with ways in which a warhead may be delivered to a selected target and the methods of 

fuzing to permit safe and timely initiation of the warhead. 

WEEK General Objective 1.0: Understand the principles for the build-up of charge systems for conventional guns and mortars 

 Theoretical Content Practical Content 

 Specific Learning Outcomes Teacher’s 

Activities 

Resources Specific 

Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

 

 

  1-3 

1.1 Explain guns and mortars build-up 

charge systems. 

1.2 Describe cartridge case design. 

1.3 Explain alternative gun propulsion 

systems. 

1.4 Explain firing sequence in a gun. 

1.5 Describe the pressure - time curves. 

1.6 Describe the mortar ammunition. 

1.7 Explain solid propellant composition 

and burning characteristics of propellant 

according to Pibert’s and Vieille’s Law. 

Explain 

activities 1.1 -

1.7 to the 

students and 

prepare detailed 

lecture notes 

and relevant 

diagrams with 

video clips. 

 

Make available 

to students the 

various case 

designs 

Marker board, 

power point, 

Textbooks, 

Computer 

system, lesson 

plan etc. 

- Identify 

mortars 

- Design 

simple 

mortar 

tubes 
 

 

- Construct 

simple  

mortar 

tubes 

  

-Simulate 

gun and 

mortar 

firing 

using 

computer 

application 

software 

 

Demonstrate to 

the student how 

to design, 

construct and 

simulate simple 

mortar tubes. 

CAD/CAM 

Software 

Steel, Metal Sheets, 

W/shop 

Equipment/Tools, 

Angle Bars 

CFX Software   

 General Objective 2.0: Know the methods of carriage, release of air delivered ordnance and to appreciate the principles of 

operation of smart carrier shell. 

 

 

2.1 Describe external and internal 

carriage. 

Explain 

activities 2.1-

Marker board, 

Textbooks,  

-

Demonstra

Guide students to 

demonstrate 

Wind Tunnel, 

Video Clips, 
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    4-6 

 

 

 

2.2 Describe the basic elements of 

weapon carriage system. 

 

2.3 Explain flow field and its effect on 

weapons. 

 

2.4 Explain the effects of the air 

environment on air carried ammunition. 

 

2.5 Describe the fuzing system in a 

weapon system. 

2.6 Explain the basic elements of pylon 

system. 

2.7 Explain the arming of an aircraft. 

2.7 to the 

students and 

prepare detailed 

lecture notes 

and relevant 

diagrams with 

video clips. 

Computer, 

lesson notes. 

te the 

boundary 

layer 

principle 

as it 

affects the 

aerodynam

ic flows of 

aircraft 

- 

Demonstra

te the 

effect of 

aerodynam

ic 

projectile 

using wind 

tunnel. 

 

activities 2.1 and 

2.2 for the 

student to learn 

and ask them to 

do same. 

Decommissioned 

Aircrafts 

 General Objective: 3.0 Explain the principals of safety and arming and weapons fuzing systems 

 

 

7-8 

3.1 Describe the basic requirements for 

safety and arming unit. 

3.2 Explain detonation path. 

3.3 Enumerate the classes of fuze.  

3.4  Describe the method of fuzing 

3.5 Explain the fuze-warhead 

relationship.  

Explain 

activities 3.1 -

3.5 to students 

and prepare 

detailed lecture 

notes and 

relevant 

diagrams. 

Marker board, 

Textbooks,  

Computer, 

lesson notes. 

- 

Demonstra

te safety 

features 

during 

arming 

- 

Demonstra

te 

explosive 

train of 

various 

fuzes  

Practically carry 

out activity  and 

ask students to do 

same 

 

Arming wire, 

Safety pins, 

Fuzes 

 General Objective: 4.0 Know the characteristics of air delivered and artillery free flight rockets 

 4.1 Describe the history of rockets and Explain Marker board, -Identify Display the Rocket models, 
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9-11 

rocketry. 

4.2 Describe the basic components of 

rocket. 

4.3 Explain the principle of stability and 

accuracy of rocket. 

4.4 Compare and contrast between 

aircraft cannon and rocket 

4.5 Describe the principles of operations 

of artillery free flight rockets. 

4.6  Describe the aircraft rocket system 

4.7 Explain the principle of operations 

of multi- launched Rocket system 

(MLRS). 

activities 4.1-

4.7 to students 

and prepare 

detailed lecture 

notes and 

relevant 

diagrams with 

video clips. 

Textbooks,  

Computer, 

lesson notes. 

the basic 

component

s of 

rockets 

-Describe 

the 

relationshi

p between 

centre of 

gravity(C

G) and 

centre of 

pressure(C

P) in 

relation to 

stability of 

rockets in 

flight  

various 

components of 

rockets and ask 

students to 

identify them 

 

Show students 

how to determine 

CG and CP of a 

rocket 

Ruler, String 

 General Objective 5.0: Explain the Principles of External and Internal Ballistics 

 

 

  12-15 

5.1   Explain firing process  

5.2 Explain some terms in external and 

internal ballistics  

5.3 Explain the propulsion of projectile 

in the barrel. 

5.4 Describe the propelling process in a 

gun or rocket.    

5.5  Describe the basic factors affecting 

internal ballistics.. 

5.6  Describe how kinetic energy is 

transferred to a projectile to overcome 

external forces. 

5.7  Describe the effect of atmospheric 

properties on projectiles on a flight 

5.8 Describe the conservation equations. 

Explain 

activities 5.1-

5.8 to the 

students and 

prepare detailed 

lecture notes 

and relevant 

diagrams with 

video clips. 

Marker board, 

Textbooks,  

Computer, 

lesson notes. 

-Model 

wind 

tunnel to 

analyse 

effects of 

air flow on 

projectiles  

 

-Simulate 

the  

aerodynam

ics forces 

on a 

projectile 

in flight 

Guide the student 

to carry out 

activities 

Wind tunnel, 

dummy projectile, 

Video clips  
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 
COURSE TITLE:  PYROTECHNICS 

 

CODE:    EOT 436 
 

CREDIT UNIT:  4 

 
CONTACT HOURS:  4 HOURS/ WEEK 

 

GOAL: This course is designed to provide the students with knowledge and practical skills on the design, 

effects and operation of pyrotechnics. 

 

GENERAL OBJECTIVES 
 

On completion of this course, the student should: 

 

1.0 Know the fundamentals of pyrotechnics. 
 

2.0 Understand the design of pyrotechnics. 

 
3.0 Understand the effects and operation of pyrotechnics. 

 

4.0 Understand some of the hazard of pyrotechnics. 

 
5.0 Appreciate pyrotechnics effects and their areas of applications. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVE ORDNANCE TECHNOLOGY 
COURSE:  PYROTECHNICS  COURSE CODE: EOT 436 

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL 

CONTENTS 

 CONTACT HOURS: 4Hours/Week 

(L-2, P-2) 

Goal: This course is designed to provide the students with knowledge and practical skills on the design, effects and operation of 

pyrotechnics. 

COURSE SPECIFICATION:  Theoretical Contents Practical Contents 
WEEK General Objective: 1.0   Know the fundamentals of pyrotechnics. 

 Specific Learning Outcome Teachers Activities Learning 

Resources 
Specific Learning Outcome Teachers Activities Learning 

Resources 

 

 

 

1-3 

1.1  Define pyrotechnics 

 

1.2  Discuss a brief history 

of pyrotechnics   

 

1.3  Explain the uses and 

attributes of pyrotechnics 

 

1.4 Explain 

thermochemistry of 

pyrotechnics. 

 

1.5 Discuss combustion 

reactions. 

 

1.6 Explain chemical 

kinetics of pyrotechnics. 

 

1.7  Explain heat transfer 

processes in pyrotechnics 

 

1.8 State applications of 

thermal model  to 

pyrotechnics 

- Explain to the 

students 

activities 1.1-1.8 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Demonstrate the use of 

thermal models in 

pyrotechnics using 

relevant software. 

 

Demonstrate the use of 

pyrotechnics for signals. 

 

Perform simple 

experiment to illustrate 

thermochemistry and 

chemical kinetics of 

pyrotechnics. 

 

Perform simple 

experiment to illustrate 

heat transfer processes in 

pyrotechnics. 

Guide the students 

to perform all the 

activities. 

PCs, relevant 

software. 

Video clips. 

 

Thermal 

models. 

 

Samples of 

pyrotechnics 

WEEK General Objective 2.0: Understand the design of pyrotechnics  
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 Specific Learning 

Outcomes 

Teachers 

Activities 

Learning 

Resources 

Specific Learning 

Outcomes 

Teachers Activities Learning 

Resources 

 

4-7 

 

 

2.1 Explain material 

selection for pyrotechnic 

design. 

 

2.2 Discuss the general 

design principles for 

pyrotechnics. 

 

2.3 Specify parameters for 

design calculations. 

 

2.4 Explain the 

manufacturing processes of 

pyrotechnic delay 

 

2.5 Explain the 

classification of delay 

composition. 

 

2.6 Discuss factors 

affecting the propagation 

rate of a pyrotechnics. 

 

2.7 Explain the design 

principles of delay 

pyrotechnics. 

- Explain to the 

students 

activities 2.1-2.7 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, Marker, 
Recommended 

textbooks, 

Lesson notes, etc. 

Demonstrate some 

pyrotechnic effects such 

as smoke, sound, heat and 

delay using appropriate 

formulations. 

 

Perform simple design of 

pyrotechnics. 

 

Illustrate optimization of 

pyrotechnics using 

appropriate software. 

 

Prepare simple 

pyrotechnics using locally 

sourced materials 

(sugarcane, dye, etc). 

 

Make available 

suitable pyrotechnics 

devices that would 

be used to produce 

various effects. 

 

Guide the students to 

demonstrate the 

activities. 

 

PCs, 

relevant 

software 

(ProPep). 

Video clips. 

 

Pyrotechnic 

devices. 

 

Locally 

sources 

materials 

(sugarcane, 

dye, etc). 

 

WEEK General Objective 3.0: Understand the effects and operation of pyrotechnics. 

 Specific Learning 

Outcomes 

Teachers 

Activities 
Learning 

Resources 
Specific Learning Outcomes Teachers Activities Learning 

Resources 

 

 

 

8 - 10 

3.1 Discuss priming and 

igniter composition. 

 

3.2 Explain incendiary 

- Explain to the 

students 

activities 3.1-3.14 

 

Marker board, 

Duster, 

Marker, 

Recommended 

- Demonstrate how to 

produce obscurant using a 

non-pyrotechnic method. 

 

Make available non 

pyrotechnic 

components  

 

PCs, 

relevant 

software. 

Video clips. 
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composition. 

 

3.3  Explain heater 

composition for sublimation 

smokes 

 

3.4 Explain EOD 

application of pyrotechnics. 

 

3.5 Discuss smoke 

munition. 

 

3.6 Discuss the methods of 

producing smoke obscurant. 

 

3.7 Explain the non-

pyrotechnics method of 

producing obscurant 

 

3.8 Discuss metal chloride 

smoke composition. 

 

3.9 Explain phosphorus and 

its application. 

 

3.10 Explain sublimation 

smokes. 

 

3.11 Discuss Noise and 

Flash. 

 

3.12 Explain whistle effect 

of Pyrotechnic. 

 

3.13 Discuss specific gas  

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

textbooks, 

Lesson notes, 

etc. 

 

- Identify priming, 

incendiary and igniter and 

their compositions. 

 

- Burn different 

pyrotechnic compositions 

to differentiate different 

smokes generated. 

 

 

Guide the students 

on how to perform 

activities. 

 

Priming, 

incendiary 

and igniter. 
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production. 

 

3.14 Explain cloud seeding 

in pyrotechnic. 
WEEK General Objective 4.0: Understand some of the hazard of pyrotechnics. 

 Specific Learning 

Outcomes 

Teachers 

Activities 

Learning 

Resources 

Specific Learning 

Outcomes 

Teachers Activities Learning 

Resources 

 

 

11-13 

 

4.1  Discuss the sensitivity 

test of pyrotechnics 

 

4.2 Explain the chemistry 

of compatibility 

 

4.3  Explain fire ball and 

thermal output of loose 

pyrotechnics 

 

4.4  Explain the explosive 

output of pyrotechnics 

- Explain to the 

students 

activities 4.1-4.4 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Illustrate on how to test the 

sensitivity of a sample of a 

pyrotechnic. 

 

 

 

Make available the 

require apparatus 

and guide the 

students to 

demonstrate activity. 

 

PCs, 

relevant 

software. 

Video clips 

 General Objective 5.0: Appreciate pyrotechnics effects and their areas of applications. 

 5.1 List various examples 

of pyrotechnic effects. 

5.2 Explain the various 

pyrotechnic effects. 

5.3 Describe military 

applications of 

pyrotechnics. 

5.4 Describe civilian 

applications of 

pyrotechnics. 

- Explain to the 

students 

activities 5.1-5.4 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

   

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination 

will make up for the remaining 60% of the total score. 
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FOURTH SEMESTER COURSES 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE TITLE:  TESTING AND EVALUATION OF EXPLOSIVES 

COURSE CODE:  EOT 441 

CREDIT UNIT:  4 

CONTACT HOURS:  4 HOURS/WEEK 

GOAL: This course is designed to provide the students with knowledge and practical skills on testing methods, 

regimes and requirements for explosives and explosives articles. 

 

GENERAL OBJECTIVES 

 

At the end of the course, the student will be able to perform the following tasks: 

 

1. Understand ageing and compatibility of explosives. 

2. Understand the stability tests of explosives. 

3. Comprehend the assessment of propellant in storage. 

4. Understand chemical shelf life of explosives in storage. 

5. Comprehend the classification of explosives. 

6. Understand measurement of detonation velocity. 

 



 

 

 

 

126 

 

 

PROGRAMME:HIGHERNATIONAL DIPLOMA IN EXPLOSIVES ODNANCE TECHNOLOGY 

COURSE:  TESTING AND EVALUATION OF EXPLOSIVES COURSE CODE:EOT 441 

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENTS CONTACT HOURS: 4Hours/Week (L-2, P-2) 

COURSE SPECIFICATION: THEORETICAL CONTENT PRACTICAL CONTENT 

GOAL: This course is designed to provide the students with knowledge and practical skills on testing methods, regimes and requirements for  

 explosives and explosives articles. 

 GENERAL OBJECTIVE: 1.0:Understand ageing and compatibility of explosives 

WEEK SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

 

 

1-3 

1.1 Discuss 

stability/compatibility of 
explosives. 

1.2 Explain nitrocellulose 

decomposition. 
1.1 Discuss nitrocellulose 

ageing reactions. 

1.5 Explain stability vs ageing. 

- Explain to the 

students 

activities 1.1-1.5 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, Marker 
Recommended 

textbooks lesson 

notes etc. 

Simulate a typical ageing 

process of nitrocellulose 
Guide student to 

understand the 
ageing process  

of nitrocellulose  

Charts, Power 

point slides, 
Video clips, 

pictures, 

Nitrocellulose  
samples etc  

 GENERAL OBJECTIVES:  2.0: Understand the stability tests of explosives 

WEEK SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

 

 

4-6 

2.1 Discuss stability testing of 
nitrocellulose. 

2.2 Explain Abel Heat Test. 

2.3 Explain 132°C Bergmann-
Junk Stability Test. 

2.4 Explain 80ºC Self-Heating 

Test. 

- Explain to the 

students 

activities 2.1-2.4 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 
Duster, Marker 

Recommended 

textbooks, lesson 
notes, Air 

Publications 

Aviation Journals 
etc. 

- Demonstrate stability 

test of nitrocellulose 

using Abel Heat Test 

Guide the 

student to 

perform the 

activities. 

Abel Heat Test 

equipment, 

Nitrocellulose 

samples. 

 GENERAL OBJECTIVES:  3.0: Comprehend the assessment of propellant in storage. 

WEEK SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

 3.1 Explain the meaning of - Explain to the Marker board, Demonstrate Guide students Propellants, 
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7-9 

single temperature 

ageing. 
3.2 Discuss ageing time for 

each temperature. 

3.3 Explain Sentencing 
Criteria for propellants 

3.4 Discuss multi 

temperature ageing 

procedure. 

students 

activities 3.1-3.4 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Duster, Marker 

Recommended 
textbooks,  

Journals,  lesson 

notes etc. 

procedures for 

sentencing propellants 

to understand 

the procedures 

of sentencing 

propellants. 

Thermometer 

 GENERAL OBJECTIVES:  4.0: Understand chemical safe life of explosive in storage. 

WEEK SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

 

 

 

10-11 

4.1 Explain activation energy 

of a chemical reaction. 
4.2 Explain Arrhenius equation. 

4.3 Describe Order of Reaction. 

4.4 Explain compatibility of 

explosives. 
4.4 Discuss Compatibility 

Matrix. 

- Explain to the 

students 

activities 4.1-4.4 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, Marker 
Recommended 

textbooks, 

lesson notes,  

Journals etc. 

- Perform 

Compatibility Tests 
of explosives 

 

Guide the 

students on how 

to conduct an 

explosive 

compatibility 

test. 

TNT, RDX, 

Amatol etc 

 GENERAL OBJECTIVES:  5.0:Comprehend the classification of explosives 

WEEK SPECIFIC LEARNING 

OUTCOME 
TEACHER ACTIVITIES LEARNING 

RESOURCE 
SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

 

12-13 

5.1 Discuss the need for 
carriage to be in accordance 

with ADR or RID. 

5.2 Explain dangerous goods 
classes. 

5.3 Discuss global systems of 

classification of explosives 
5.4 Discuss the various global 

explosives classification tests. 

 

- Explain to the 

students 

activities 5.1-5.8 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 
Duster, Marker 

Recommended 

textbooks, 
lesson notes 

etc. 

Carry out simple 

measurement of 

detonation velocity. 

 

Perform global 

explosives 

classification tests. 

Demonstrate to 

students how to 

use resistance 

wire to measure 

detonation 

velocity. 

 

Guide the 

students to 

perform global 

Resistance wire, 

Amatol, 

voltmeter. 

Global 

Explosives 

Symbols and 

Charts. 

 

UN Hazard 

Divisions 
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5.6 Explain UN Hazard 

division. 
5.7 Discuss Hazard 

Classification Code 

(HCC). 
5.8 Specify UN Number & 

Proper Shipping Name. 

explosives 

classification 

tests. 

Symbols  

 GENERAL OBJECTIVES:  6.0: Understand measurement of detonation velocity 

WEEK SPECIFIC LEARNING 

OUTCOME 
TEACHER ACTIVITIES LEARNING 

RESOURCE 
SPECIFIC LEARNING 

OUTCOME 
TEACHER 

ACTIVITIES 
LEARNING 
RESOURCE 

 

 

 

14-15 

6.1 Define Detonation Velocity 

6.2 Explain Resistance Wire 
Method of measuring 

detonation velocity. 

6.2 Discuss Ionization Probe 

Method of measuring 
detonation velocity. 

6.4 Explain Ribbon Cable 

Probes. 
6.5 Explain Logic Analyzer. 

6.6 Explain Measurement of 

Blast Properties. 

- Explain to the 

students 

activities 6.1-6.6 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

 

Marker board, 

Duster, Marker 
Recommended 

textbooks, 

lesson notes,  

Journals etc 

Carryout simple 

measurement of 

detonation velocity. 

Demonstrate to 

the students 

how to use 

resistance wire 

to measure 

detonation 

velocity. 

Resistance 

Wire, Ammeter 

and Voltmeter. 

 

Ionisation 

Probe. 

 
 

 



 

 

 

 

129 

 

PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  POST BLAST INVESTIGATION OF EXPLOSIVE INCIDENCES 

 

CODE:   EOT 442 

 

CREDIT UNITS:  4 

  

CONTACT HOURS: 4 HOURS/WEEK 

 

GOAL:                                   This course is designed to provide the students with knowledge and practical skills on  

                                                fundamentals of investigating explosive related incidences 

 

 

On completion of the course the student should be able to: 

 

1.0 Understand the various types of post blast Investigation.  

2.0 Know the various methods and processes involved  in explosive related incidences  

3.0 Know the procedures and guidelines in carrying out an investigation of explosive related incidences.  

4.0 Understand the collection of data of explosive related incidence.  

5.0 Understand the analyses and methods of preservation of evidences in explosive related incidences. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE: POST BLAST INVESTIGATION OF EXPLOSIVE INCIDENCES COURSE CODE:  EOT 442 

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENTS CONTACT HOURS: 4 Hours/Week (L-2, P-2) 

Course Specification: Theoretical & Practical Content 

Goal: This course is designed to provide the students with knowledge and practical skills on fundamentals of investigating explosive 

related incidences 

WEEK General Objective 1.0:  Understand the various types of post blast Investigation 

 Theoretical Content Practical Content 

 Specific Learning 

Outcomes 

Teacher’s Activities Resources Specific Learning 

Outcomes 

Teacher’s 

Activities 

Resources 

1-2 1.1 Define investigation 

 

1.2 Differentiate types of 

investigation. 

1.3 Discuss Crime related  

investigation 

1.4 Enumerate types of 

incidence related 

investigation 

1.5 Describe the  process of 

carrying out 1.3 and 1.4 

1.6 List the different types 

of Blast 

1.7 Describe the procedure 

of carrying out Blast 

and Post Blast 

investigation 

1.8 Discuss processes 

involved in the 

investigation of 

different blasts. 

- Explain to the 

students 

activities 1.1-1.8 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

 

Marker board, 

power point, 

Textbooks, 

Computer 

system, 

Documentaries 

on incidence 

and crime 

profiling 

investigation 

Simulate the 

following types of 

investigation. 

- Incidence 

investigation 

- Crime 

investigations 

Guide students  in 

the conduct of the 

following: 

- Incidence 

investigatio

n 

- Crime 

investigatio

ns 

Pegs, 

coloured 

flags, sample 

collection 

bags sample 

storage 

boxes, 

measuring 

tapes 

Perimeter 

ropes/cordon 

tapes roll 

over’s 

personal 

protective 

equipment, 

Hand gloves 

Post Blast 

Investigation 

kit.(PBI Kit) 

 General Objective 2.0:  Know the various methods and processes involved  in explosive related incidence 

 2.1 Outline the potential  - Explain to the Marker board, Students should Explain to Marker 
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3-4 

     

 

 

 

hazards in explosive 

incidence for first 

respondent 

2.2 List out the process of 

investigation in 

explosive incidence 

2.3 Identify responsibilities 

of team members in 

explosive incidences 

2.4 Allocation of 

responsibilities to 

individuals 

students 

activities 2.1-2.5 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

 

power point, 

Textbooks, 

Computer 

system, 

Documentaries 

on incidence 

and crime 

profiling 

investigation 

understand the 

various methods 

and processes 

involved in 

explosive related 

incidences. 

students the 

various methods 

and processes 

involved in 

explosive related 

incidences. 

board, power 

point, 

Textbooks, 

Computer 

system, 

Documentari

es on 

incidence 

and crime 

profiling 

investigation 

 General Objective: 3.0  Know the procedures and guidelines in carrying out an investigation of explosive related incidences 

 

 

5-8 

3.1 Define Documentation 

3.2 Enumerate types of 

documentation 

3.3 Explain the process of : 

collection, and 

recording of evidence 

3.4 Explain the techniques 

used in collecting 

evidence 

3.5 Describe the following 

terms: 

- Swabbing 

- Sifting 

- Direct collection 

- Explain to the 

students 

activities 3.1-3.5 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

 

Marker board, 

power point, 

Textbooks, 

Computer 

system, 

Documentaries 

on incidence 

and crime 

profiling 

investigation 

 

Students should 

understand the 

procedure in 

documenting 

explosive related 

incidences. 

Explain to 

students the 

procedure in 

documenting 

explosive related 

incidences. 

Marker 

board, power 

point, 

Textbooks, 

Computer 

system, 

Documentari

es on 

incidence 

and crime 

profiling 

investigation 

 General Objective 4.0: Understand the collection of data of explosive incidences. 

 

 

    9-10 

 

 

 

4.1Define data with respect 

to explosive incidences. 

 

4.2 Explain the  processes 

involved in collection of 

data 

 

- Explain to the 

students 

activities 4.1-4.3 

 

- Prepare  

detailed lecture  

notes and  

Marker board, 

power point, 

Textbooks, 

Computer 

system, 

Documentaries 

on incidence 

- Identify the  

processes involve in 

collection of data   

 

-   Carryout 

improvised 

explosives analysis 

Guide students on 

how to collect 

data of explosive 

incidences. 

Marker 

board, power 

point, 

Textbooks, 

Computer 

system, 

Documentari
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4.3 Link-up the evidences  

collected 

 

 

relevant 

diagrams with  

video clips 

and crime 

profiling 

investigation 

using analytical 

equipment. 

es on 

incidence 

and crime 

profiling 

investigation 

 General Objective 5.0 Understand the Analysis and method of preparation of evidences in explosive related incidences 

 

11-15 

5.1 Analyse  

evidences collected. 

 

5.2 List methods of 

preserving evidences. 

 

5.3 Explain each method in 

5.2. 

Explain to the 

students 

activities 5.1 – 5.3 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

 

Marker board, 

power point, 

Textbooks, 

Computer 

system, 

Documentaries 

on incidence 

and crime 

profiling 

investigation 

Carryout 

improvised 

explosive analysis 

using analytical 

equipment. 

Guide student on 

the method of 

analysis of 

explosive related 

incidences 

Firing range, 

IEDs, crime 

scene and 

related 

equipment 

etc 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

 

COURSE TITLE:  EXPLOSIVES AND ENVIRONMENT 

COURSE CODE:  EOT 443 

CREDIT UNIT:  4 

CONTACT HOURS:  4 HOURS/WEEK 

GOAL: This course is designed to provide the students with knowledge and skills on environmental effects 

associated with explosives. 

 

GENERAL OBJECTIVES 

 

At the end of the course, the student will be able to perform the following tasks: 

1.0 Know earth’s natural cycles. 

2.0 Understand the problems and solutions on the use of hazardous explosives. 

3.0 Understand the processes of demilitarization. 

4.0 Understand the environmental effects from ordnance, munitions and explosives at military firing ranges. 

5.0 Know environmental risk assessment. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE: EXPLOSIVES AND THE ENVIRONMENT COURSE CODE: EOT 446 

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENTS CONTACT HOURS:  4 Hours/Week (L-2, P-2) 

GOAL: This course is designed to provide the students with knowledge and skills on environmental effects associated with explosives. 

THEORETICAL CONTENT PRACTICAL CONTENT 

 General Objective 1.0:  Know earth’s natural cycles. 

WEEK Specific Learning Outcome Teacher Activities Learning 
Resource 

 

Specific Learning 

Outcomes 
Teacher 

Activities 
Learning 
Resource 

 

 

1-3 

1.1 Definition of Environment. 

1.2 Discuss the following 

 - Hydrological Cycle. 

 - Carbon Cycle. 

- Nitrogen Cycle. 

1.3 Explain Energy Balance. 

1.4 Discuss environmental 

issues  on  range 

contamination 

1.5 Explain pollutant linkage. 

- Explain to the 

students 

activities 1.1-1.5 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 
Marker, Duster 

Recommended 

textbooks, lesson 

notes etc. 

Demonstrate with 
practical example 

the pollutant 

linkage model 

with emphases to 
Source, Pathway 

and Receptors 

Guide the student 
to demonstrate 

the activity using 

any of the NAF 

range 

Video clips, 
Soil sample, 

Explosive sample 

and 

water 

 General Objective 2.0: Understand the problems and solutions on the use of hazardous explosives. 

 

 

4-6 

2.1 Explain the manufacturing 

processes of Trinitrotoluene 

(TNT). 

2.2 Discuss migration in TNT. 

2.3 Explain impurities of 

Trinitrotoluene (TNT). 

Explain to the 

students 

activities 2.1-2.7 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

Marker board, 

Duster, Marker 
Recommended 

textbook, lesion 

notes etc. 

Demonstrate the 

laboratory 

preparation of 

TNT and clearly 

illustrate 

migration and 

impurities in 

relation to TNT 

Guide the 

students to 

perform the 

activity 

Toluene 

Nitric acid 
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2.4 Explain Waste Waters (Red 

& Pink Water).  

2.5 Explain the manufacturing 

processes of Ammonium 

Perchlorate (AP). 

2.6 Enumerate sources and 

types of AP Plant Accidents. 

2.7 Discuss AP Alternatives. 

video clips 

 

 

 

 General Objective 3.0: Understand the processes of demilitarization 

WEEK Specific Learning Objective Teacher Activities Learning 
Resource 

Specific Learning 

Objective 
Teacher 

Activities 
Learning 
Resource 

 

 

 

 

 

 

 

 

7-8 

Design for Demilitarization 

3.1 Explain the terms, 

‘Demilitarisation and Disposal 

Drivers’. 

3.2 Describe the stages in the 

Design for Environment. 

3.3 State the reasons for 

demilitarisation and disposal of 

munitions. 

3.4 Explain the challenges 

associated with 

Demilitarisation and Disposal. 

3.5 Enumerate the possible 

ways of re-use, recycle and 

recovery of explosives. 

- Explain to the 

students 

activities 3.1-3.7 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 
Duster, Marker 

Recommended 

textbooks, 
lesson notes 

etc. 

Demonstrate 

disposal of 

unserviceable 

explosives 

Guide the 

students to 

demonstrate 

how to conduct 

disposal of 

unserviceable 

explosives 

.Elex 7, plastic 
explosives, 

electric cable, 

buster and 
electric 

detonators 
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3.6 List Demilitarisation 

Options. 

3.7 Explain Demilitarisation 

Areas for the Future. 
 

 General Objective 4.0: Understand the Environmental effects from Ordnance, Munitions and Explosives at Military firing 

ranges 

WEEK Specific Learning Outcome Teacher Activities Learning 
Resource 

 

Specific Learning 

Outcome 
Teacher 

Activities 
Learning 
Resource 

 

 

 

 

 

 

 

 

 

 

9-12 

4.1 Explain some legislation 

related to contaminated land 
and water. 

 

4.2 Discuss Environment 
Protection Act 1990. 

 

4.3 Define the term, ‘land 

contamination’. 
 

4.4 Define pollutant linkage. 

 
4.5 Explain source-pathway-

receptor definitions. 

 

4.6 Discuss Pathways –
conceptual model. 

 

4.7 Discuss Receptors – 
Conceptual Model. 

 

4.8 Explain remediation 
method of preventing soil 

contamination. 

 

4.9 Discuss major contaminants 
of concern from OME. 

 

- Explain to the 

students 

activities 4.1-4.13 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, Marker 
Recommended 

textbooks, lesson 

notes etc. 

Illustrate  on 

various 
environmental 

conditions on 

OME to determine 
its   effect on 

environment 

Guide the student 

to understand the 
effect of OME on 

each 

environmental 
condition. 

 
Charts, Power 

point slides, 

Video clips, 

pictures, 
Nitrocellulose  

samples etc 
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4.10 Explain sampling 

strategies. 
4.11 Discuss concentrations 

and distributions of 

contaminants. 
 

4.12 Describe Nigeria ranges 

 

4.13 Explain emerging 
contaminants. 

 General Objective 5.0:  Know environmental risk assessment associated with explosives 

WEEK Specific Learning Outcome Teacher Activities Learning 
Resource 

 

Specific Learning 

Objective 
Teacher 

Activities 
Learning 
Resource 

 

13-15 

5.1 Explain Environmental 

Risk Assessment Methods. 
 
5.2 Explain Atmospheric 

Dispersion. 

 
5.3 Discuss noise as it relates to 

use of explosives. 
 
5.4 Tolerability and how 

(possibly) to recognize it. 

- Explain to the 

students 

activities 5.1- 5. 4 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

Duster, Marker 

Recommended 
textbooks, lesson 

notes etc. 

No practical 

needed. 

 . 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 
 

COURSE TITLE:  DRILLING AND BLASTING 

COURSE CODE:  EOT 444 

CREDIT UNIT:  4 

CREDIT HOUR:  4 HOURS/WEEK 

GOAL: The course is designed to enable student acquire knowledge and skill in Drilling and blasting 

techniques. 

GENERAL OBJECTIVES 

On completion of the course the student should: 

 

1. Know different types of drilling tools. 

2. Understand the use of Drilling Tools for drill holes. 

3. Know different types of Drilling Patterns. 

4. Know different types of Blasting Patterns. 

5. Understand Drilling and Blasting Techniques. 

6. Know Environmental Effects of Blasting. 

7. Understand Safety Precautions in Drilling and Blasting. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE:  DRILLING AND BLASTING COURSE CODE: EOT 444 

COURSE SPECIFICATION: THEORETICAL & PRACTICAL CONTENTS CONTACT HOURS: 4 HOURS/WEEK  

Theoretical Content Practical Content  

GOAL: The course is designed to provide the students with an in-depth knowledge on drilling operations and rock fragmentation. 

WEEK SPECIFIC LEARNING OBJECTIVES TEACHERS ACTIVITIES  LEARNING RESOURCES 

 General Objective: 1.0:   Know different types of Drilling Tools. 

WEEK SPECIFIC LEARNING 

OBJECTIVES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

 

SPECIFIC 

LEARNING 

OBJECTIVE 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCES 

1-2 1.1 Define drilling.   

1.2 Explain drilling methods 

1.3 List types of drilling 

equipment (e.g Hand 

drills, stoppers, air- legs, 

drill jumbos, drill rigs 

e.t.c). 

1.4 Identify types of drilling 

equipment used in (a) 

Exploration, (b) mining; 

(c) petroleum; (d) water 

resources industries. 

1.5 Describe rotary, 

percussive and rotary-

percussive drilling. 

Explain activities 

1.3-1.5 and prepare 

detailed lecture notes 

and relevant 

diagrams with video 

clips. 

Video clips, 

Pictures, Power 

point slides, 

White board, 

Duster, marker, 

Recommended 

textbooks,  

Lesson notes, 

etc. 

- Illustrate Drilling 

Tools. 

- Demonstrate the use 

of Drilling Equipment 

used in the following 

industries: 

- Exploration. 

-Mining. 

- Petroleum. 

- Water resources 

- show the use of 

drilling 

equipment (e.g 

Hand drills, 

stoppers, air- 

legs, drill jumbos, 

drill rigs etc). 

- 

 

 

Video clips, 

Pictures, Power 

point slides, 

White board, 

Duster, marker, 

Recommended 

textbooks,  

Lesson notes, 

etc.  

 General Objective: 2.0:   Understand the use of Drilling Tools for Drill holes. 

3-4 2.1 Explain theories of rock 

penetration.  

2.2 Describe fusion and 

piercing techniques.  

2.3 State types of drill bits 

and their applications.  

Explain to the 

students activities 

2.2 – 2.11 and 

prepare detailed 

lecture notes and 

relevant diagrams 

Video clips, 

Pictures, Power 

point slides, 

White board, 

Duster, marker, 

Recommended 

-Use Appropriate Tools 

for Fusion and Piercing 

Techniques. 

- Demonstrate the use 

of Drill Strings 

Equipment and Tools. 

-Guide students 

in the use of Drill 

Strings 

equipment and 

Tools. 

- Show students 

Video clips, 

Pictures, Power 

point slides, 

White board, 

Duster, marker, 

Recommended 
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2.4 Describe drill strings 

(setting up the 

equipment).  

2.5 Describe the main 

drilling tools used in  

diamond  drilling:- (a) 

drill rods;' (b) casings; 

(c) core-barrels; (d) 

water swivels  

2.6 Describe the use of 

various drilling pumps.  

2.7 Explain the use of air 

compressors in drilling. 

2.8 Enumerate the major 

components of an air 

compressor. 

2.9 Enumerate main 

problems in diamond 

drilling operations and 

possible solutions. 

2.10 Explain the factors 

affecting core recovery. 

2.11 Describe briefly 

bore-hole 

with video clips. textbooks,  

Lesson notes, 

etc. 

 

- Illustrate 

various Drilling 

Pumps. 

- Practice the use 

of Air 

Compressors in 

Drilling. 

 

 

various Drilling 

Pumps. 

 

- show how 

Air 

Compress

ors are 

used in 

Drilling. 

 

textbooks,  

Lesson notes, 

etc.  

 General Objective 3.0: Know different types of Drilling Patterns.  

 

 

5 

 

 

 

Define the following:  

(a) Free face;  

(b) Burden;  

(c) Spacing;  

(d) Drilling pattern. 

Explain to the 

students the concepts 

of Drilling Patterns 

as listed in the 

learning objective. 

Video clips, 

Pictures, Power 

point slides, 

Chalkboard, 

Lesson notes, 

etc. 

 

 

- Inform students 

to draw various 

drilling Patterns. 

 

Charts, Power 

point slides, 

Video clips, 

pictures, etc. 

 General Objective 4.0: Know different types of Blasting Patterns.  

 

 

4.1 Explain Blasting 

Patterns. 

Explain to the 

students blasting 

Video clips, 

Pictures, Power 

 

Practice various 

Explain to the 

students blasting 

 

Charts, Power 
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6 

 

 

 

 

     

4.2 State the criterion for the 

selection of Blasting Pattern. 

4.3 Describe the basic 

mechanics of explosive rock 

breaking.  

4.4 Describe special blasting 

techniques (patterns) such 

as, smooth blasting, pre- 

splitting, under water 

blasting, control and 

blasting, etc. 

 4.5 State the application of 

4.4. 

techniques and 

prepare lecture notes 

and relevant 

diagrams with video 

clips. 

point slides, 

Chalkboard, 

Duster, Chalk, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

Blasting Patterns such 

as: 

- Smooth 

blasting; 

- Pre-splitting; 

- Underwater; 

- Blasting 

control. 

techniques and 

prepare lecture 

notes and relevant 

diagrams with 

video clips.  

point slides, 

Video clips, 

pictures, etc. 

 GENERAL OBJECTIVES:  5.0: Understand Blasting Techniques.. 

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

7-8 

5.1 Describe surface blasting 

methods and practice. 

5.2 Describe underground 

blasting methods and 

practice (e.g. wedge cut; 

burn cut, etc.).  

5.3 Determine charge 

calculation for quarry, open-

cast mine and underground 

operations.  

5.4 Explain secondary 

blasting procedure.  

5.5 Compare surface and 

underground blasting 

methods and practice. 

5.6 Explain how to handle 

misfires in drilling and 

blasting operations. 

Estimate charge 

calculation for 

quarry, open-cast 

mine and 

underground 

operations for the 

students. 

 

Video clips, 

Pictures, Power 

point slides, 

Chalkboard, 

Duster, Chalk, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Simulate 

Wedge cut and 

Burn-cut. 

- Determine 

charge 

calculations for 

Quarry, 

Opencast Mine 

and 

Underground 

Operations. 

Provide data for 

the estimation of 

various charges 

for quarry, open-

cast mine and 

underground 

operations. 

  

Video clips, 

Pictures, Power 

point slides, 

Chalkboard, 

Duster, Chalk, 

Recommended 

textbooks, 

Lesson notes, 

etc.  
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 GENERAL OBJECTIVES:  6.0: Know Environmental Effects of Blasting. 

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

9-11 

6.1 Explain Flyrock. 

6.2 List Sources of Flyrocks. 

6.3 Explain the effect of 

Blasting as a result of: 

(a) Ground Vibrations. 

(b) Air Blast. 

(c) Dust and Gases. 

(d) Water/Stream Pollution. 

6.4 Explain methods of 

control blasting, 

Explain methods of 

control blasting, 

Video clips, 

Pictures, 

Projector, 

 Lesson notes, 

etc.  

-  See video clips of 

Environmental Effects 

of Blasting. 

- Identify methods of 

Control Blasting. 

 

- Show video 

clips of 

Environmental 

effect of Blasting. 

- Explain 

methods of 

control blasting, 

Video clips, 

Pictures, 

Projector, 

 Lesson notes, 

etc.  

 GENERAL OBJECTIVES:  7.0: Understand Safety Precautions in Drilling and Blasting 

WEEK SPECIFIC LEARNING 

OUTCOMES 

TEACHER’S 

ACTIVITIES 

LEARNING 

RESOURCES 

SPECIFIC 

LEARNING 

OUTCOMES 

TEACHER 

ACTIVITIES 

LEARNING 

RESOURCE 

12-15 

7.1 Describe safety 

precautions, rules and 

regulations pertaining to 

Drilling and blasting. .  

7.2 State rules and 

regulations governing the 

handling and usage of 

explosives in: (a) Handling; 

(b) Loading; (c) Tamping; 

etc.  

 

 

Make available to 

the students, the 

following: 

Explosive Acts and  

Regulations; and 

Minerals and Mining 

Act, etc. 

 

Discuss the 

regulations above. 

Explosive Acts, 

Explosive 

Regulations; 

Minerals and 

Mining Act, etc. 

.-  Demonstrate safety 

precautions, rules and 

regulations to drilling 

and blasting. 

 

- Show 

various 

examples 

for 

students 

to practice 

safety 

precaution 

rules and 

regulation 

to drilling 

and 

blasting. 

Explosive Acts, 

Explosive 

Regulations; 

Minerals and 

Mining Act, etc. 

ASSESSMENT: The continuous assessment, tests and quizzes will be awarded 40% of the total score. The end of the Semester Examination will 

make up for the remaining 60% of the total score. 
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PROGRAMME:  HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE TITLE:  AMMUNITON SYSTEM III (TARGET) 

COURSE CODE:  EOT 445 

CREDIT UNIT:  4 

CONTACT HOURS:  4 HOURS/WEEK 

GOAL: This course is designed to provide the students with knowledge and practical skills to understand the 

mechanisms by which different materials and structures withstand a variety of blast and ballistic threats. 

 

GENERAL OBJECTIVES 

 

At the end of the course, the student will be able to perform the following tasks: 

 

1.0     Understand response of personnel to blast effects. 
 

2.0     Understand non-ideal explosions: gas, vapour and dust events. 
 

3.0     Understand attack on armour. 
 

4.0     Understand the principles of design of armour.  
 

5.0     Know armour failure mechanisms. 
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PROGRAMME: HIGHER NATIONAL DIPLOMA IN EXPLOSIVES ORDNANCE TECHNOLOGY 

COURSE:   AMMUNITION SYSTEM III (TARGET) COURSE CODE: EOT 445 

COURSE SPECIFICATION: THEORETICAL AND PRACTICAL CONTENTS CONTACT HOURS: 4 Hours/Week (L-2, P-2) 

Theoretical Content Practical Content 

GOAL:   This course is designed to provide the students with knowledge and practical skills to understand the mechanisms by which different 

 Materials and structures withstand a variety of blast and ballistic threats. 

WEEK General Objective1.0: Understand response of personnel to blast effects. 

 Specific Learning Outcomes Teachers 

Activities 

Learning 

Resources 

Specific Learning 

Outcomes 

Teachers Activities Learning 

Resources 

 

1-2 

 

 

1.1 List blast-induced injury 

categories. 

1.2 Explain primary injury 

1.3 Explain secondary Injury 

1.4 Explain tertiary injuries 

 

- Explain 

activities 1.1-1.4 

to the students. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Carry out simple blast 

at the range using 

plastic explosive (PE-

4). 

 

 

Make available 

relevant resources. 

 

Guide the students 

accordingly. 

 

Plastic 

explosive (PE-

4). 

 

 

WEEK General Objective 2.0: Understand non-ideal explosions: gas, vapour and dust events 

 Specific Learning Outcomes Teachers 

Activities 

Learning 

Resources 

Specific Learning 

Outcomes 

Teachers Activities Learning 

Resources 

 

 

 

3-5 

2.1 Discuss flame propagation in 

gas and vapour cloud 

Explosions. 

 

2.2 State different flame regime. 

 

2.3 Explain laminar flame 

 

2.4 Explain Turbulent Flames. 

2.5. Explain the Effect of Flame 

area 

 

- Explain to the 

Students 

Activities 2.1-2.7 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Illustrate various types 

of flames produce by 

burning a sample of 

propellant. 

 

Demonstrate 

deflagration, 

detonation transition 

using appropriate 

energetic material 

Guide the student to 

demonstrate the 

activities 

Various 

samples of 

propellant 
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2.6 Discuss Deflagration to 

Detonation Transition (DDT) 

  

2.7 Discuss TNT Equivalence. 

WEEK General Objective 3.0: Understand Attack on Armour 

 Specific Learning Outcome Teachers 

Activities 

Learning 

Resources 

Specific Learning 

Outcome 

Teachers Activities Learning 

Resources 

 

 

 

6-8 

 3.1 Explain the procedures 

required to defeat armoured 

vehicles. 

 

3.2 Discuss armour targets. 

 

3.3 Explain penetration drivers. 

 

3.4 Discuss kinetic energy (KE) 

attack. 

 

3.5 Explain KE – lethality. 

- Explain activities 

3.1-3.5 to the 

students. 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips. 

Marker board, 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

 

Illustrate blast and 

weapon effect on 

armour target using 

computer simulations. 

 

Conduct impact and 

penetration tests in the 

laboratory and range. 

Guide the student to 

demonstrate various 

examples of the 

activities. 

PCs, 

relevant 

software. 

Armour 

plates, 

impact 

testers. 

WEEK General Objective 4.0: Understand the principles of design of armour 

 Specific Learning Outcome Teachers 

Activities 

Learning 

Resources 

Specific Learning 

Outcome 

Teachers Activities Learning 

Resources 

 

 

9-10 

4.1 Explain historical aspects 

of amour design. 

 

4.2 Explain the reason for 

using metallic armours. 

 

4.3 Discuss the advantages of 

metallic armours. 

 

4.4 Describe the steps in 

armour design. 

- Explain to the 

Students 

Activities 4.1-4.4 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

power point , 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

Demonstrate skills in 

armour design. 

Guide the student to 

demonstrate various 

examples of the 

activities. 

PCs, 

relevant 

software. 

Armour 

plates, 

impact 

testers. 

WEEK General Objective 5.0: Know armour failure mechanisms 

 Specific Learning Outcome Teachers Learning Specific Learning Teachers Activities Learning 
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Activities Resources Outcome Resources 

 

11-15 

5.1 Discuss types of armour. 

 

5.2 Explain the desirable 

material properties for armour. 

 

5.3 Explain perforation and 

penetration. 

 

5.4 Describe plastic 

deformation. 

 

5.5 Explain basic requirements 

for materials used to protect 

against Hydrodynamic attack. 

 

5.6 Discuss optimum armour 

design against 

high velocity attack.  

 

- Explain to the 

Students 

Activities 5.1-5.6 

 

- Prepare  

detailed lecture  

notes and  

relevant 

diagrams with  

video clips 

Marker board, 

power point , 

Duster, 

Marker, 

Recommended 

textbooks, 

Lesson notes, 

etc. 

- Demonstrate the effect of 

high velocity projectile on 

armour target using 

computer simulation. 

 

- Identify different armour 

failure mechanisms. 

 

- Demonstrate ways of 

mitigating the armour 

failures. 

Make available the 

required computer 

software for 

simulation. 

 

Guide the students 

to demonstrate the 

activities. 

PCs, 

relevant 

software. 

Video 

clips 
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LIST OF MINIMUM EQUIPMENT FOR THE HND EPLOSIVES ORDNANCE TECHNOLOGY PROGRAMME 

 

1. ARMAMENT WORKSHOP (ND/HND) 

S/N Equipment Quantity 

1. Gesha 23mm gun 2 

2. Aden 30mm gun 1 

3. Defa 30mm gun 1 

4. Tool bag (Gesha) 1 

5. Special tools (Aden) 1 

6. 30mm drill round 5 

7. Empty links 48 

8. Weapon Control and Release 

Simulator/ Screen 

1 

9. Wing pylons(outer/inner) 9 

10. Ejector release unit -120 (jaguar) 1 

11. Electromagnetic release unit 1 

12. Bomb Support 2 

13. Carrier bomb Light Stores (CBLS) 1 

14. F3A 4kg practice Bomb 2 

15. F4b 16kg practice Bomb 2 

16. 500kg Bomb Model 1 

17. 250kg Bomb Model 1 

18. 125kg Bomb Model 1 

19. Explosive Storage Area Model 1 

20. Can-3HMY-39-3 Gun sight 1 

21. Gunnery and Sighting Simulator 1 

22. F4 Rocket Launcher 1 

23. 68mm SNEB Rocket (practice) 2 

24. Rocket Launcher Circuit Tester 1 

25. Fire control unit (PUS-36 DM) 1 

26. Ejection Seat(L 39) 1 

27. Ejection Gun 1 

28. Emergency oxygen unit 2 

29. Oxygen regulator 1 
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30. Personal equipment connector 1 

31. Auto time release unit (KP-3& AD-3) 1 

32. Canopy jettison mechanism 2 

33. Seat firing handle 1 

34. Breech mechanism 3 

35. Drogue gun 1 

36. Drogue parachute 1 

37. Survival pack 1 

38. Main parachute 1 

39. Pitch control unit 1 

40. Seat actuating switch 1 

41. Seat electric motor 1 

42. Shoulder strap pyro gun 1 

43. Manual separation lever 1 

44. Rocket motor (L-39 seat) 1 

45. Main gun cartridge PK-7T (L-39) 1 

46. Ejection seat(A-jet) 1 

47. Rocket motor (A-jet seat) 1 

48. Initiator aneroid actuator 1 

49. Initiator 0.1 & 0.3 Sec delay 1 

50. Delay mechanism cartridge 

0.3 Sec/1.3 Sec 

1 

51. Delay mechanism Cartridge 0.6 1 

52. Gas generator inertia reel 2 

53. F71A pyro cartridge 1 

54. Squib initiator & holder 2 

55. Initiator 0.1 Sec 3 

56. Initiator M99 2 

57. Initiator 0.17 1 

58. Initiator 0.6 1 

59. Initiator M 104 1 

60. Gun pyro recocking initiator 4 

61. Catapult cartridge 11 

62. Word rocket motor 3 
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63. Signal flare 2 

64. Restitution impact cartridge 2 

65. Harness release assembly 1 

66. Carbon dioxide bottle 1 

67. Ejection seat frame 2 

68. Emergency radio 1 

69. Signal flare launcher 1 

70. Go forward lever 1 

71. Electric connector 1 

72. Leg restraint lock 1 

73. Emergency oxygen bottle 1 

 

2. MECHANICAL WORKSHOP (ND/HND) 

S/No Description Quantity 

1 Drill Press  

2 Pillar drilling machine 2 

3 Bench drill machine with rotating table and steel base 2 

4 Accessories  

5 (i) drill sets in boxes  4 

6 29 drills 1/16"x 1/2" 4 

7 19 drills 1mm 4 

8 (ii) Cluck keys – spare  

 Shaping/Planing Machine  

1 1. Shaping machine 2 

2 2. Planning machine 2 

 Guillotines  

1 Kingland type AM 40 Complete with 1 pair standard blades, front 

airms, back gauge, side gauges, beam stop and guards. 

1 

2 Gabro type guillotine/Notches 4M 1 

3 Gabro type box/pan folder BF 620  

4 Gabro type combined aperture guillotine and hole puncher AC 450 1 

 Lathes  

1 Turret lathe or capstan lathe' 1 

2 Harrison trainer 250 - dual purpose CNC/manual lathe complete with 2 
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bench, 9 speed head-stock Coolant, apron drive and CNC control 

3 Bench lathe (Melcer -3) Model 1 

 Riveter 2 

1. Riveting machine 1 

 Saw  

1. Power hacksaw (metal cutting machine) with accessories 1 unit 

 Welding/Fabrication Equipment  

1 Electric Unit with accessories 2 

2 Gas Unit with accessories 2 

3 Welding neds 2 

4 Brazing equipment 2 

5 Brazing rods 2 

6 Soldering rods 2 

7 Safety goggles 2 

 Pliers  

1 Engineers Combination 6" 6 

2 Multi-groove 10" 6 

3 Needle use 6" 6 

4 Vice grip 10" 6 

5 Slip joint 8" 6 

6 Diagonal cutting 8" 6 

7 Long nose 6" 6 

8 Side cutting 6 

5 Punches  

1 Centre punch 6"x 1/8" 5 

2 Drift punch 16" 5 

3 Drive pin punch 5 

4 Starting punch 5 

 Screw Driver  

1 Standard .tip l/4"x 4" 5 

2 Standard tip 5/16"x 16" 5 

3 Offset straight tip 1 and 2 5 

4 Straight tip spring clip 1jz"x 6" 5 

 Spanners  
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1 BSW Spanner and Wrench 5 

2 Open-ended Spanner Sets British Whitworth set Metric set 5 

3 Ring Spanner sets: 5 

4 Miniature Spanner sets: 5 

5 Socket spanner set 1/2" drive 5 

 Files  

1 Bastard 8" (flat, half round, square, round) 5 

2 Cabinet 8" (flat smooth, 1/2 round smooth, 1/2 round second cut, 

round second cut). 

5 

3 Flat 8" (second cut, smooth) 5 

4 Half round 8' (second cut, smooth) 5. Square 8" (second cut, smooth) 5 

5 Handles size 2 to fit above 10 

6 Needle file set 10 

 Micrometers  

1. Three sizes (capacities 0-1", 0-2", 0-3" outside set, inside set) 6 

 Rules  

1 Flexible stainless steel l' rule graduated \n metric one side and 1/8, 

1/16, 1/32 on reverse 

10 

2 Heavy duty punch/pull graduated metric/imperial 16ft with locking 

mechanism 

10 

 

C. STUDIO/DRAWING ROOM 

D.  Drawing Studio (ND/HND)  

S/No. Description Quantity 

1 Drawing table complete with drafting machine 30 

2 Drawing table complete with pens for ink work 30 

3 55 set squares 30 

4 60 set squares 50 

5 Adjustable set squares 30 

6 Desk sharpener 4 

7 Scale rule (triangular and flat) 30 each 

8 Instructor’s Rule 4 

9 Instructor’s Tee - Square 4 

10 Instructor’s Set squares (45 & 60 ) 4 each 
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11 Instructor’s Compasses 4 

13 Instructor’s Protractor 4 

14 French Curve 24 
 

E. COMPUTER STUDIO(ND/HND) 

S/No. Description Quantity 

1. Computer Sets 30 

2. CFX 1 License Pack 

3. FLUENT 1 License Pack 

4. CATIA 1 License Pack 

5. SOLIDWORKS 1 License Pack 

6. MATLAB/SIMULINK 1 License Pack 

7. PROPEP 1 License Pack 

 

F. ANALYTICAL CHEMISTRY LABORATORY  

S/No. Description Quantity 

1.  Weighing bottles with lid. 30 x 30mm 10 

2.  Analytical quick-acting filter funnel, (diameter 70mm) 10 

3.  Separating funnel 250ml 5 

4.  Suction flask (250ml) 2 

5.  Holder for burettes (single type) 10 

6.  Test tubes 50 

7.  Holder for test tubes 20 

8.  Stand for pipettes and test tubes 5 

9.  Manual cork borer 2 

10.  Gas burners 5 

11.  Filter paper (normal, high density, mean density, low density) 5 pkts 

12.  Laboratory spoon 5 

13.  Platinum crucible (diameter 30mm), stirrer, dish and wire net 5 each 

14.  Porcelain grinding mortar with pestle 5 

15.  Porcelain crucible (diameter 30mm, 100mm) 10 

16.  Porcelain evaporating dish (diameter 75mm, 100mm 10 each 

17.  Erlenmeyer flask (300ml) 4 

18.  Cooler (Leibig type) 4 
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19.  Instrument Cabinet (1200 x 600 x 180mm) 2 

20.  Laboratory work bench 10 

21.  Fume Chamber 1 

22.  Cabinets for chemical compounds 2 

23.  Tubular furnace 2 

24.  Heating Coil 5 

25.  Spatulas 20 

26.  Reagent for element analysis (e.g. For EDTA, complexiometric 

titrations, etc. 

Assorted 

27.  Electrolytic cell 3 

28.  Calomel Reference electrode 2 

29.  Vacuum drying oven (max temp 200 C) 1 

30.  Hydrogen electrode  2 

31.  Heat of combustion apparatus 1 

32.  Isothermal Calorimeter complete with immersion heater and stopper 2 

33.  Bomb Calorimeter 1 

34.  Water deionizer (15 litre/hr) 2 

35.  Analytical balance 2 

36.  Bunsen Burners 10 

37.  Titrimetric flasks (250ml) 10 

38.  Narrow necked conical flask (50ml, 1000ml) 5 each 

39.  Burettes with stop lock (50ml, 10ml) 5 each 

40.  Pipette with one mark (5ml, 10ml, 50ml) 5 each 

41.  Graduated pipette and Cylinder (10ml, 25ml) 5 each 

42.  Thermogravimetric Analysis (TGA). 1 

43.  Fourier Transform infrared (FTIR). 1 

44.  Gas Chromatography Mass Spectrometry (GCMS) 1 

45.  Nuclear Magnetic Resonance Spectroscopy (NMR) 1 

46.  Viscometer 1 

47.  Rheometer 1 

48.  Differential Spectrometric Calorimeter (DSC) 1 

49.  Atomic Absorption Spectrophotometer (AAS) 1 
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S/N NAME ADDRESS E-MAIL  TELEPHONE NO. 

1 Dr.M.A. Kazaure, mni  NBTE, Kaduna maskazaure@yahoo.com  08035867245 

2 Air Vice Mashal I Bukar Air Force Institute of 

Technology (AFIT), Kaduna 

commandant@afit.ppid.ng  08033118598 

3 Brig. Gen AS Ibikunle Nigerian Army Ordnance 

School, Ojo, Lagos. 

ayoxyhans@yahoo.com  08130001900 

4 Engr Dr. Omodele A.A. Eletta COREN Rep., Abuja modeletta@unilorin.edu.ng  08035817674 

5 Musa M. Isgogo NBTE, Kaduna dugujiisgogo@gmail.com  08067185383 

6 Engr Abba Danmowa NBTE, Kaduna abbadanmowa@yahoo.com   08034304850 

7 Dr. Fatima K Umar NBTE, Kaduna fatikmama@yahoo.com  08034521639 

8 Engr S. Y. Ringim NBTE, Kaduna alkujaja89@gmail.com 08034697876 

9 Engr Dr J. I. Ukpai NBTE, Kaduna j.ukpai@nbte.gov.ng  08035552002 

10 Wg Cdr TA Ezekiel AFIT, Kaduna tomyazi2002@yahoo.co.uk  07032962492 

11 Wg Cdr G Isah AFIT, Kaduna gamboisah@yahoo.com  08036941734 

12 Engr A. D. Bida Kaduna Polytechnic, Kaduna adbida@gmail.com  08030495371 

13 Grp. Captain A. Bot AFRDC, Kaduna albertbot2000@yahoo.com  08053465686 

14 Engr. O. J. Ogundele Auchi  Polytechnic, Auchi macsalem14@yahoo.com  08038134708 

15 Engr. Dr. M. K. Abdullahi. Kaduna Polytechnic, Kaduna m.abdullahi07@alumni.imperial.ac.uk  08033353872 

16 Sqn Ldr M.S. Ikara AFRDC, Kaduna Paltiel_Sunday@yahoo.com  09099156246 

  SECRETARIAT   

17 Adama Grace (Mrs.) NBTE, Kaduna graceadamaib@yahoo.co.uk  08023724931 

18 Hajara M. Kabir NBTE, Kaduna hajaramkb@yahoo.com  08027258582 

19 Benard Micheal NBTE, Kaduna perthy7290@gmail.com  08056824265 

20 Mrs. Hassana Abdullahi NBTE, Kaduna Hassabdalla70@gmail.com  08099570078 

21 Mustafa Aminu NBTE, Kaduna mustafarimi@yahoo.com  07032281995 

22 Rabi Sani NBTE, Kaduna rabohio1@gmail.com  08036913246 
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