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Abstract 
- The required checks .and balances that have to be carried out with respect to 

aero machines, equipment and facilities in Nigeria aviation industry are 
highlighted and elaborated. Furthermore, the crucial role of the human 
and environmental elements in aero flights are recognized and the 
methods of improving the parameters affecting the personnel involved 
are discussed. It is reasoned that with effective control by the 
government and private sectors 

"air travels in’ Nigeria can be made safer thereby eliminating the trauma 
caused by the past aeroplane accidents in the country. 

Introduction 
Safety is of utmost priority in the aviation industry. It is relieving that the International Air 

Transport Association (IATA) Operational Safety Audit (IOSA) has been judiciously embraced by 
the country, Nigeria Ehigiator (2007). The application of the same will help to reduce the incidents 
of air accidents, as was the case in 2005, with crash of the Boeing 737-200 aircraft, and the 
Sosoliso Airlines crash at the Port Harcourt Airport Nwaneri (2006), 

There are many factors that may have contributed to these air crashes, such as mechanical, 
environmental, and human failures. In order to prevent future occurrences it is necessary to 
consider and discuss the various methods that can be adopted to sanitize the air travels as they 
affect the Nigerian air space. Aerodynamic flights involve both civil aviations and aero space 
travels. This paper while discussing aerodynamics fights will focus attention on civil airline 
industry. 

The Requirements of the Airline Industry 
These are identified as Nwaneri (2006), civil Aviation Authority, Air Ports, Aircraft 

Manufacturers, Suppliers, Leasing and Finance Companies, Industrial Associations, the 
Competitors and other suppliers. All these work together to give life to the airline industry. The 
major priority of the management of the air lines is to guarantee the safety of the passengers that 
travel by the airlines they operate, at the most comfortable manner possible. The methods of 
providing the reliable service are these: 

1. Provision of reliable aircrafts. 
2. Application of effective curative and preventive maintenance on the aero machines 

and 
equipment, and executing the aircrafts C-checks as and when necessary. 

3. Recruitment of qualified and competent staff in all the departments of the airline industry. 
4. Provision of the needed facilities such as having equipped airports with durable 

runways, 
airport lighting systems, etc. 

5. Providing reliable fire-fighting equipment with all the necessary accessories. 
6. Having available adequate ground services, including restaurants, etc. 

Checks and Balances of the Aero Machines and Environment 
The Nigerian Airspace Management Agency (NAMA) must ensure that there are in place 

specialized instruments in navigation and communication systems at the airports, which must be 
closely monitored. It is also the responsibility of NAMA to ensure that all the planes that use the 
Nigerian air space, such as Nwaneri (2006), Virgin Nigeria Airways, Arik Air, NICON Airways, 
Belleview, Aero Contractors, Change-hangi,, Sosoliso, Kabo Airlines and others do pass the 
ABC checks as approved by the IAATA to guarantee the safety of the airlines. 

It has to be understood that no matter how thorough the stated tests may be where they are executed, it is 
very essential that the maintenance personnel in any of these airlines have to recheck the gadgets, 
gages and components of the planes periodically to ensure performance. It is a thing of joy to 
observe-the comments-by-the-boss-of the Federal-Airports Authority of Nigeria (FAAN) Mr. 
Muhammad Yusufu made about the Imo Airport, (Sam Mbakwe Airport), Owerri. According to 
Ehigiator (2007), he said, "the airport (IMO), which experiences rising passenger and cargo traffic 



following the temporary closure of the Port Harcourt air port, would soon have new airfield lighting 
installed" By this approach in other areas of airport facilities in the country, it is possible to improve 
the air travels in Nigeria. Some of the checks and balances involved with any aero flights are these:- 

a) Ensuring  that aircraft  components,  electrical  mechanical,  electronic  are 
operational  to 
standard specifications. 

b) Airport personnel employed are suitable and adequately motivated. 
c) Aircrafts loading restricted to standard approved weight by the manufactures 
d) All standard international C-Checks executed promptly. 
e) Execution of systematic preventive maintenance, before and after the successful operation of 

any air flights 
f) Existence of facilities for combating fire at the airports 
g) Good airport management should be a sine que non for profitability of the airports. 

Safety Take-Off and Landing of the Aeroplane 
This issue is discussed based on the short review of the mechanics of the flight of the 

aeroplane, 
For any aeroplane, the standard parameters that ought to be known are these Beafuoy (1965), 

the wing span, length, wing chord, wing area, weight loaded, wing loading, maximum speed, cruising 
speed, landing speed, maximum rate of climb, maximum power and cruising power, incorrect 
manipulating of any of these data can cause an air accident. The forces that act on any plane, 
stationary at any aerodrome is shown in Fig 1: 

 

Fig 1: Aeroplane on the Tarmac (AirPort) Condition 
1: The Plane, Stationary at the Airport 

From basic mechanics, the forces acting on plane, are expressed analytically where RA, and 
RB are the reactive forces at points A and B, and W=Weight of the aeroplane. In this case, the forces due 
to the normal air flowing around the plane is neglected. 

Condition 2: The Take of the Aeroplane 
'When the aeroplanes take off, loaded with passengers, the forces, and other parameters that 

affect 

  

 

The forces acting on the plane are these T - Thrust, L= Lift, D-Drag, W= Weight of plane, 6 = angle 
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of attack. 
For the plane to take off, the force of lift, L >W and for the aeroplane to move forward, the Thrust, 

T, must be greater than the drag D <T.  
The ^forces acting on the plane at this condition are represented in a force polygon as shown in Fig. 2 

The parameters of L, lift, T thrust, W, Weight, Drag, D do greatly affect the plane and the abuse of 
the same can lead to air accidents. In aerodynamics analysis, with respect to the aerofoil section Fig 3 the 
parameters L, lift, D. Drag, are analytically defined with respect to air density, C, V, air velocity and A = 
Area of Plane according to [3], [4], [5], [6] and [7] by these equations  
L = CLl/2 CVS ...................................... (2) 
D - CD 1/2 CV2S ................................. (3) 
Where S = Area in m2 

C = Density of air 
CL = Dimensionless, Lift Constant 
CD        — Dimensionless, Drag constant. 

From hence the Dimensionless constants are deduced as: 
GL=L/l/2 CV2 A ............................................ (4) from equation (2) 
CD = D/l/2 (€V2)S ................. (5) from equation (3) 
and !/2 (£V2) ie referred to as dynamic pressure and is denoted as 

 

Fig 3 Characteristics of the Aerofoil (Cross - section, [3] of a wing) 

The graph of CL, and CD, and KCP, the resultant of L and D, its distance from C.P. Centre of Pressure, 
plotted against angle of attack, 0 will indicate the angle of attack that can suit the aircraft, when (a) taking 
off, (b) stalling and (c when cruising. Misapplication of the angle of attack, (6) with respect the stated 
conditions may lead to air crash. For example according to Beaufuoy (1965), the Royal Air Force (R.A.F). 
15 aerofoil can fly most efficiently at an angle of attack of 3 degrees. With the advance in technology 
variations do exist with the new versions of aeroplanes Beaufuoy (1965), de Havill and Comet, Boeing 707, 
Douglas DC - 8 of (1950-1960 period), Boeing 747, the Lockheed 1011, Douglas DC = 10, Airbus A - 310, 
Boeing 757 / 707, and the current Boeing Company B -777, A -330 and A - 340. These latest models are 
sophisticated fitted with gadgets that make lying a less risky assignment. Many of such devices such as the 
flight warning computer system (FWCS), Flight instrument system (FIS), a flight management system 
(FMS), provide an integrated navigation and fuel — management in information. In addition do also give a host 
of performance and navigation information to assist the pilot's aerial responsibilities. Furthermore, in most 
of the advanced planes, Ore (2007), the glass" cockpit is equipped with six color CRT graphic display for the 
EFIS and FWS as well as two alphanumeric monochone control display units (CDUS) for the FMS. Even 
without utilizing he CRTs, there are in place a number of electromechanical instruments installed in the 
cockpit to enable a safe continuation of flight in case of the failure of the CRTS. Here,-the safe operations 
of these electro- mechanical instruments have to be guaranteed by the flight engineers to ensure safety of aero 
flights. 
Plane Maneuverability and Accidents 

Condition 3: Horizontal Flight of the Plane 
The aeroplane is said to be in trim, when all the forces and moments on it are in equilibrium Allen (1992). 
The condition for steady horizontal flight, is shown in Fig. 4 



 

Fig 4; Plane in Horizontal Flight: 

For neglecting the tail load, equilibrium condition, demands that L (a) = D (b) ................. (6), 
where D - Drag, L - lift, a, and b are moment arms taken from the centre of percussion of the plane (the 
pivot). As observed, the centre of precaution of the plane is a variable, subject to the changes of the 
angles of attack, so equilibrium condition is only valid at one angle of attack. This condition is known to 
the aero-designer, so this is compensated with redesigning the tail of the plane as necessary, to 
compensate and in the modification, putting into consideration the tail distance from the (C.G) of the 
plane, for equilibrium of flight in a horizontal flight, equation necessary is expressed as. 

D b - L a - P d  ......................... (9) 
Where b, a, d are the moment arms as shown in Fig 4, where also L + P = W .............. Ore (2007) 
L = lift, P ~ load on Wing, and W = Weight of Plane 
The condition of equation (8) is not always true, conditions of (flight) can change and the reversal of 
equation (8) takes place, especially in the condition, where, perhaps due to cut off 

L - Life 
W= Weight of plane 
D = Drag NB 
T= Thrust 
F = Force reaction 

Fig 5: Plane Pulling out of Dive 

Power or external factors (environmental) may create a condition where W > L + p, and the plane may 
somersault as in some conditions of aerial display by the pilots Fig 5. The plane can be safe if 
adequately controlled by the pilot. For the safety of the plane to continue to maintain flight, it is necessary 
to ensure that there is a steady supply of power by the engine of the plane. For any type of air plane 
engine, reciprocating or propulsive, power=Joules/Sec, it is the duty of any plane manufacturers to 
select the power most suitable for their aeroplanes to serve the customers’ needs. For any plane in 
flight, if the power is permanently cut off due to engine failure, the plane stalls and possibly crashes 
due to the force of gravity. For planes that take off and suddenly crash, the causes of the crash may be 
traceable to the engine failure or failures of the navigation devices caused by malfunctioning of the 
navigation devices or even due to human errors. 

Condition 4: Landing of the Plane 
Points to note in Landing. According to Beafuoy L. (1964) and Americana (2004) 

 

 



1. The direction in which the aeroplane is gliding is not the direction in which the nose in  
pointing. 

2. The gliding angle must not be confused with the angle of attack, 6 
3. The Rigger's angle of incidence, viz the angle between the fore and oft line of the aeroplane 

at cruising speed  and the chord of the aerofoil, should not be confused with the gliding angle 
or angle of attack as shown in fig. 6 

The nose will only be pointing in the direction of flight when flying at the minimum angles viz 
flying at cruising speed with the engine shut off.  

At higher speeds the nose will be down, and at lower speeds it will be up relative to the flight 
path, whether flying level, ascending or descending. 
It is now obvious how the use of flaps to alter the L/D ratio, to alter the gliding angle, and that enables the 
pilot to come in steeply to an airfield, if he wishes to clear obstacles near the boundary.  

10 
; STEADY  Fi inuT K *,. .. 

Fig 6: Steady Flight of Plane to Land 
Note:  The nose does not point in the direction of flight unless the angle of attack equals the Rigger's 
angle of incidence. This is only true at cruising speed. 

A pilot, (if the cockpit in not) automated, can only tell his gliding angle from his air speed and indicator 
reading (note the relationship between gliding angle and air speed), but if he is landing he must judge his 
angle of descent from-a-knowledge of the wind velocity. He must also avoid the temptation to pull the nose up 
to endeavour to glide further. 

In some aeroplanes, where the pilots run into turbulent weather with the consequent high Reynold's 
number at the landing airport, they can trace the sources of the crashes at the airports as that due to the 
discussed phenomena, where an account of hostile weather at the airports, it was almost impossible for-the 
pilo-ts-tQ.tell their-.gliding angles-from their air speed and indicator readings, so may misjudge the appropriate 
angle of descent, with the catastrophic, consequence of unwanted crash at the airport environments. In the 
event of any storm at the airport, the plane should be directed to a safer airport to land. It is the pilot with the aid 
of instruments, equipment and other gadgets that control the stability and vibrations of the plane at all stages of 
the plane's flights, failures in any of these will lead to air crash. 

Aeroplane Components, Equipment, Devices Eliminate to be Consistently Maintained to Forestall 
Aero-Accidents 

From the brief discussion on the take off, cruising and landing of the aeroplane, several parts of the 
aeroplane, including the accessories necessary for its operations have been mentioned. These are 
summarized as these: the flap, elevator, aileron, the pilot's cockpit control devices, air speed indicator, 
altimeter, turn an bank indicator, compass and reflecting mirror, R.PM. indicator, Rudder BAR, heel brake, 
throttle, fuel cock, oil pressure gauge, level indicator, control column, (Components of a light aeroplane 
Beaufuog (1965). These devices and components must be maintained to be functional for any aeroplanes 
that have them. For the devices in the cockpit, these have to be tested with the standard instrument as 
approved by the International Aeronautical Standard Organization Body and ensure that the aeroplane, 
passes the A, B C test checks as approved for carlines. In practices, it is instructive to carry out visual 
chocks on the instruments and components in the plane when the plane is about to take off. Any 

 
 



malfunctioning of any of the components could cause the aircraft flight to be delayed. It is better to ere on 
the side of caution. It is now possible with the advances in aerodynamic technology to have most of the 
functions of the pilot being adequately supported by the use of FWCS, FIS and FMS mentioned earlier, still, 
however, do not completely eliminate the need for preventive maintenance such as visual checking of the 
plane by the pilot. As is currently in practice, the pilots' compartment in the plane should continue to be 
secluded from the other parts of the aeroplane. For any time, the pilot must be confirmed to be fit and 
sober, as a necessary prerequisite for a safely flight. 

Furthermore, the facilities in the airports should be upgraded to the required standards as approved 
by the Aeronautical Professional International Body. It is unimaginable for any airport not to have adequate 
lightening system for night landing, or to have a rough landing tarmac. It is not good to have an ill-equipped 
aviation unit to provide reliable information on the weather to the pilots. II is not advisable to have an 
unreliable fire-fighting equipment or to have ill-equipped control tower, insufficient packing space and 
ineffective cafeteria system airport personnel. The incidents of aircrafts accidents can be effectively reduced 
if all the necessary maintenance of the aeroplanes' equipments and infrastructures at the airports are carried 
out. 

Human Factors Crucial in Controlling Aeroplane Accidents 
The human factors are those factors physiological, physical and psychological that are involved in 

the human personnel. These do grossly influence the work patterns and efficiency of the persons considered. In 
the aero industries like in all industries, human personnel are many and varied and do play various roles. In the 
flight of aircrafts, the most crucial personnel involved are the pilots, the flight engineers, the control tower 
specialists, the meteorologists (including those that man all the several ground facilities) These are expected 
to be alive to their duties to make for the safe take-off and landing of the planes. These staff are to be 
motivated, trained and empowered with necessary expertise to do their work. Principal attention has to be 
paid to the pilot. The staff should be qualified and certified for the job and encouraged to consistently 
adhere to the standard hours of flight approved for him by the international aeronautical association. The 
ignoring of the pilot's permissible flying hours as stipulated by the Regulating Professional Body for Pilots can 
give rise to the fatigue of the pilot, which will adversely affect his performance. 

For effective flight operations, the pilot is advised to do the following. 
1. Know the plane to fly - its features, and its equipment 
2. Be convinced that you are physically fit and sober 
3. Carry out your own personal checks on gadgets in the plane, particularly in the cock pit. 
4. Physical visit the remote parts of the plane 
5. Check the plane, landing mechanism and the compartment harbouring the landing wheel. 
6. Check the convenience compartment of the plane. 
7. Adhere to the directives given by the aviation unit with respect to the weather, but be ready to 

use you judgment to defer the departure time. 
8. When the weather is inclement and the aviation gives a clearance for flight to take place, 

weigh and consider on your own, the situation on hand. If you have any doubt, defer the take 
of time. It is you the pilot that bears the consequences of any errors, be it human,  
.environmental or structural. 

9. The pilot should manifest special skill in reading and interpreting aircraft instrument panel 
which consist according to (7) these components. Cross pointer, Air speed, Directional Gyro, 
Gyro Horizon. Engine Instruments, Altimeter, Turn ad Bank Indicator, Vertical Speed.  
Furthermore, Americana Aerodynamics (2004), provides a data on how the pilot views these 
instruments during a climbing manoeuvre with constant heading as, shown in Table 1. 

Table 1: Plots Viewing Time of Instruments, Americana Aerodynamics (2004) 

Instrument Duration of Number of Relative 
Observation (Sec) Observation Value 

Per munute 
Cross pointer 0.00 0 0.0 
Airspeed 0.67 22 14.7 
Directions Gyro 0.51 24 12.3 
Gyro Horizon 0.59 26 15.0 
Engine Instruments        1.13 5 5.6 
Altimeter 0.47 10 4.7 
Turn and Bank Indictor 0.39 5 2.0 



Vertical Speed 0.47 12 5.6 

It is observed that the duration of observation is dependent on the difficulty of reading the instrument 
as well as the information converted by the instrument. Usually, ergonometric factors importance, Dalela and 
ALi (2000), do usual account for the locations of these instruments to make the pilot derive the need 
information timely and clearly. Furthermore, the control facilities for the plane, such as the ailerons, flap and 
rudder, and engine throttle are located in place where they do not conflict with the operations of the 
instruments panel. The pilot, who is certified and qualified, knows how and when to reach these as his job 
demands. 

Motivation of the Personnel Involved in the Aircraft Operation and Maintenance 
The aircraft industry like any other industries have to motivate all the workers in all sectors of the 

organization, Allen (1992), McCormick (1979), Ore (2007), Dalela and Ali (2000), by giving them 
necessary incentives be it financial or non - financial. These factors may give rise to the improvement of the 
workers' standard of living and lead to the productive cooperation with the establishment. 

Government and Non-Government Roles to Reduce Air Accidents 
They should execute these functions: 

1. Provide the enabling productive environment for the aero industries to grow by providing the 
needed infrastructure road," power, etc. 

2. Government should encourage private sector participation in the aircraft industry. 
3. Government should reduce the taxation on the foreign and private airline industries. 

• 4. Government should fully equip and expand the Aviation Training School in Zaria, Nigeria. 5. 
Government and non-governmental organizations should establish and equip, some "Universities to 
pursue courses in the aero-space and aeronautical engineering to further enhance the Nigerian entry into the 
Aero-space world, as being championed by the Nigeria Aero Space Commission (NASC) and 
furthermore, the Federal University of Technology Owerri which was granted NUC permission to 
mount the Aeronautical Engr. Option of Mechanical Engineering several years age, should have the 
courage to mount the option now. 

Conclusion 
Air accidents, can be drastically reduced, if all asundry committed to the aircraft industry work 

assiduously to maintain all conditions of safety in their work places. Safety, Ore (2007), free from danger, is 
a requirement for all industries, so the aircraft industry in adhering to the rule of safety will obviously sustain 
the customers' interest in air travels, which are now the most comfortable method of traveling. 
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