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ABSTRACT

Aircraft maintenance agency's hangar safety research is weak compared to aeronautical flight organizations. This reality is a systematic effort to reduce the risk factors posed by aircraft maintenance agencies, so this is an environmental problem that causes more real incidents of accidents and serious accidents. The purpose of this study is to develop an improvement strategy by assessing the safety measures followed by the hangar and analyzing its flaws. On the basis of the safety of the hangar, the reliability of the questionnaire is very high. The evaluation result of safety rating of the aircraft maintenance organization hangar is evaluated at the organization level.
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GLOSSARY

Proprietor                                 owner, possessor, holder
Captious                                   critical, fault-finding
Fatal                                           deadly, lethal, mortal
Dissertation                                  essay, thesis, treatise
Parameter                                   framework, variable, limit
Adequate                                        sufficient, enough
Malfunction                                    crash, breakdown, fault, failure
Abnormalities                               malformation, deformity, irregularity
Intervals                                             intermission, interlude
Redundant                                         unnecessary
Inclination                                          tendency, propensity
Sheds                                                 hut, lean-to, outhouse
Posture                                              position, pose, attitude
Extensive                                           large, large-scale, sizeable
Territories                                      area, region, enclave
Assortment                                       mixture, variety, array, mixed bag
Trademark                                      logo, emblem, sign,
Inhabitances                                     resident, occupant, occupier
Concealment                                 hiding, secretion
Prompting                                                               encouragement
Consuming                                    destroy, demolish,
Pulverize                                        grind, crush, pound,
Shelters                                              protection, shield, cover
Concealment                                 hiding, secretion
Concealment                                 hiding, secretion
Substantial                                     sturdy, solid, stout, strong
Entanglements                                 involvement, complication
Befuddling                                    confused, muddled
Sweeping                                          broad, extensive, expansive
Misfortune                                              problem, difficulty, issue
Legitimate                                                      rightful, lawful, genuine
Prerequisite                                        condition, essential, requirement
Embracing                                            hold, cuddle
Mandate                                         instruction, directive,
Prerequisites                                                 precondition, condition, essential
Imperative                                           commanding, imperious, authoritative
Stockpiling                                       accumulate, hoard, cache
Funneled                                             channel, guide, feed
Maneuver                                              scheme, operation, device,
Indistinguishable                            Identical

	 


Schematic                                                                    oversample, formulaic
Prerequisite                                    precondition, condition, essential
Essential                                                         basic, inherent, fundamental
Promptly                                            punctually
Rapidly                                   quickly, fast, swiftly
Diverse                              various
Distinctive                       distinguishing, characteristic,
Conventional                      normal, standard, regular
Combustibles                   flammable, incendiary
 Stimulated                        motivate, trigger, spark
Apparatuses                       equipment, gear, rig
Evacuate                            leave, vacate, abandon, desert
Vital                                    crucial, key, necessary
Douser                                wet, splash, slosh
Distinctive                           characteristic, typical, individual
Apparatuses                         equipment, gear, rig,
Aggregated                             total, sum total
Residue                                 rest, remnant,
Manifold                                      many, numerous, multiple,
Exposed                                unprotected, open
Squeeze                                                 compress, press, crush
Perpetual                            never-ending, eternal, permanent,
Spill                                       overturn 

1. Introduction
Decent maintenance of general aviation aircraft is necessary to confirm human safety and the structural unity of aircraft. Unlike commercialized airlines, which commonly have their own maintenance shops, their dealers and proprietor get their line of work of maintaining a kind of private and approved maintenance shops. GA maintenance shop offers a broad reach of services. Services include restore, installations, reviews, and even fitting and modification to captious aircraft structures and systems such as aircraft, power plants, propellers, Tools, avionics system  and electrical components. Management mistakes, engineers and inspectors while the aircraft are in the line of upkeep can become trouble with fatal outcome. Maintenance-affiliated fault are connected with up to 16% of aircraft incidents and 17% of Class A Aviation timetable. While it is hopeless to completely get ride from human error in aviation maintenance, Rason states that "... we need to find more hard hitting ways of limiting their outcomes in unexpected conditions."

The knowledge and skills of individual maintenance personnel are important in the aircraft maintenance organization. However, aircraft maintenance organization is consist of a complex structure because the aircraft maintenance organization expect the close working cooperation and coordination between the job skills such as airframe, power plants, propellers, electrical equipment and tools.
This dissertation was made to analyze the current standards followed in aircraft maintenance hangars and to highlight the safety hazards in GA hangars and to develop procedures for enhancing the safety of aircraft hangars. The first parameter was to find error rates of maintenance personnel during servicing, repair, overhaul, of different systems of aircraft as well as different safety procedures that have to be followed while working in a hangar. Environmental safety of different hangars is the second part of our survey in which the hangar temperatures, atmospheric pollution, illumination conditions, and the noise pollution were the factors of our survey. The third part is the Fire protection system of hangars which considers the placement of fire extinguishers on the adequate places in the hangar and their calibration and also the automatic fire extinguisher system if installed/ required at some places or all in the hangars. 

2. Literature Review:

                                        Literature review is the past work done on a specific topic which shows the relevant case studies and scholar’s quotes regarding different aspects of the respective topic.                                 

Hangar safety is a topic of interest for years and a lot of research work has been done on this topic. This Literature review includes the past studies conducted on different aspects of hangar safety showing the history of research work on hangar safety and procedures. 
Years ago, hangar was very dangerous spot in comparison to today’s hangars. Equipment of Safety was a group of ear protectors, and was not rare to see a mechanic slips alarmingly from short trestle or sitting on top of fuselage. Mechanics daily drag into fuel tanks, or hell holes having open containers of chemical solutions and oily pieces of clothes. It was not considered hazardous, instead just the part of work [1].
There is an increasing recognition that human factors influence a lot on quality of tasks done and the overall safety of hangars. In current years, pilot mistakes have been the main concern of major research work in aviation human factors. Work of maintenance personnel as well as pilots is affected by human factors. 
Globally, the maintenance flaws are involved in approximately12% of all the aircraft accidents. Also 50% of engine related flight lags and flight revocations are due to flaws in maintenance work. 

The Australian Transport Safety Bureau investigated human factors that influence aircraft maintenance professionals. They conducted a survey; the survey was to point out safety problems of maintenance, having more consideration on human factors.
Summary of Findings:

· Survey participants of general aviation were older than commercial aviation survey participants.
· Above 10% of participants pointed out that they had worked at an extended shift of 20 hours at least once in the year.
· The prevailing results for commercial aviation maintenance circumstances were the unsafely operated systems of maintenance, aircraft towing and inadequate installation of components.
· The most prevailing outputs of general aviation circumstances were incomplete installation and hazardous materials/solvents handling.

· Maintenance professionals mostly points out problems of fatigue, co-ordination, pressure & training while explaining the reasons of incidents occurred.

· The most prominent type of dangerous mistakes leading to the maintenance incidents were memory lapses.

· The second most prominent type of errors causing accidents were bypassing the approved procedures.
· The three main types of errors causing disastrous incidents to happen are bypassing approved procedures, memory lapses and misunderstandings as suggested by data of statistical analysis of the unsafe maintenance acts.
· Majority of participants thinks that sometimes it is necessary to bypass the rules to complete the work.

· Fresh/ les experienced aircraft engineers reported more involved in bypassing the procedures than the more experienced/older engineers.
· Most of the airworthiness related incidents are correlated with the rate of bypassing approved procedures [2].
3. Human Factors and Human Errors:
Most of the aircraft accidents and human injuries occurred due to human error. This chapter defines the effect of human factors and human errors on the overall hangar working safety. “Human factor is an umbrella term for several areas of research that include human performance, technology, design, and human computer interaction. It is a profession that focuses on how people interact with products, tools, procedures and any process likely to be encountered in the modern world (Borjanović, Srđan. "Ergonomics". Springlerlink. N.P., 2017. Web. 18 Apr. 2017.)”
Human factor plays an important role in working conditions of aircraft maintenance hangars and the fields of interest of human factors may include the following:
                     

· Fatigue

· Workload

· Stress

· Aging

· Shift work

· Decision making

Human factors are depending on the environment of the hangar and their working field area. Because humans are interact daily with humans, machines, and changing environment.

Incidents Attributed to human factors

In the field of aviation Incidents are happens time to time. As the matter of fact 81% of all accident are caused by human errors and 7 to 26% accident are related to maintenance and faults.

Another accident was happens that is Boeing 737-200 which have lost their 18 feet of their fuselage during flight. The main cause of this accident was human error. An inspector doesn’t properly check and inspect the rivets of structure before flight. Investigation after the accident found that there must be at least 240 cracks before.
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Figure 3-1 
The technical faults are decreasing day by day in aviation industry. But human errors or faults are increasing day by day ("Aircraft Accident Report, Aloha Airlines Flight 243, Boeing 737-100, N73711, Near Maui, Hawaii, April 28, 1998". (National Transportation Safety Board. June 14, 1989. Retrieved March 21, 2017.)
The accident that happens in the hangar is during refueling of the aircraft static charges produce which result severe fire hazards. Injury of personnel during maintenance by tools and equipment. Mechanic should use proper clothes during working on Avionic compartment which results sudden voltage shock cross form their body. The mechanic doesn’t wear glasses during grinding and welding the aircraft structure. Further types of errors that are facing in hangar during maintenance are given below:

· Fitting of wrong parts 

· Lack of communication

· Tools left in aircrafts

· Faulty lubrication

· Fuel/oil caps and refuel panel are not secured

To eliminating these human errors from the hangars, error chain can be broken by detecting malfunction, dangerous situations are recognized, and abnormalities are ignored. The most important thing is safety margin in design structure or any products. The product breakdown tolerance is below the limitations. To check properly the products at predetermined intervals. Redundant system must compulsory in every design of the product. The prototype must be tested in every condition and special test must implement during manufacturing of the product. Special inspection should be done on aircraft after hard landing, bird striking, and lightning strike.
4. Environmental Safety of Hangars:

                                                                          Environmental safety of hangar is very important because environment plays an important role in hangar, proper safety should be provided in hangar for maintenance work. Floor of hangar can be minefield of tripping hazard, including electrical rods, air hoses and floor grates. Floor of the hangar should be clear of clothes. Smoking should be prohibited in the hangar, usually there are smoking areas defined outside the hangars for smoking. 

Atmospheric temperature of hangar has a dramatic effect on human behavior so in all seasons hangars temperature shall be maintained at 24 degree Celsius as well as in winters. High beam same intensity warm color lights shall be installed and which shall be on even during day time to avoid any visual errors further warm gold color light has a good psychological affect it cuts down the anxiety during working so it shall be preferred.
5. Fire Protection System of Hangars:
                                                                         Fire is a process in which Fuel, Heat and oxygen are combining together to form fire. Fire Protection system in Hangers is most important step in Aviation industries. The system provides lots of benefit to the Aviation Hangers. It provides safety from unwanted and sudden events that may cause hazardous effect. There are lots of system for fire protection and appropriate extinguishing agents that help in such a ways.
Classes of Fires:-

· “Class A fire” is an Ordinary fire. It involves in such as cloth, wood, paper, rubber, and plastic material.

·  “Class B fire” involves in flammable oils, liquid, grease, tars, oil based paints, lacquer and flammable gases.

·  “Class C fire” involves in energized electrical equipment and unsafe wiring.

·  “Class D fire” involves in different metals like titanium, sodium, zirconium, magnesium, lithium, and Aluminum etc.

Appropriate Extinguishing agents:
· Carbon dioxide                                Classes B and C
· Dry chemicals                                  Classes A,B and C
· Halogenated Hydrocarbon(‘Halon’) Classes A,B and C
· Water                                                Class A
· Specialized Dry powder                  Class D

Thermal Switch fire detection system: 

                                                           The Thermal switch detection system is a spot type system that uses number of thermal switches to warm of fire. The switches are placed in series but their wiring of switches is parallel. The spot detector sensors used bi-metallic switches that close when heated to a high temperature. 
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Figure 3-2 Thermal Switch fire detection system
If temperature of any thermal switch is reached as it set then switches will close and indicator light turn on. As temperature is decrease then thermal switches will open and Alarm light turn off.

The Fenwal Fire detection system also use spot detection system. They have also parallel wires between two separate circuits. The system can stand with one fault and electrical short circuit. In case of overheat or fire the switches closes and completes the circuit to sound the Alarm.

Thermocouple fire detection system:
                                                            The system is based on the temperature rise principle rather than operating when a specific temperature is reached. The thermocouple fire detection system is also known as Edison fire detection system. The system consists of relay box, warning lights and thermocouple. The warning system is divided into following circuits:

·  The detector circuit

·  The Alarm circuit 

· The test circuit

The transfers control the notice lights. The thermocouples control the operation of transfers. The relay box contains two relays. The circuit also has thermocouples in series. There are two relays in relay box.

The thermocouple comprises of two unique metals, for example, chromel and constantan. If heat is uniformly as it does in normal operation then there is no fire warning. The difference in temperature is producing current in thermocouple loop. The current passed through sensitive relay and relay close and on alarm warning.
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Figure 3-2 Thermocouple fire detection system
6. Tools and Equipment Safety:

                                                             Tools that are utilized as a part of specific fields or exercises may have distinctive assignments, for example, "instrument", "utensil", "execute", "machine", "gadget. The arrangement of apparatuses expected to accomplish an objective is "Equipment". 

Safety Precautions using Electrical Tools:
                                                                           The safety precautions regarding using Tools and equipment is important and compulsory. There are some tools that we discuss their safety precautions during usage in hangers.

· Screw Driver

· Fuse puller

· Iron holder

In selecting a screw driver for electrical work be sure that it has          non-conducting handle. The screw driver should not be used as a substitute for punch or chisel, and care should be taken that one is selected of the correct size to fit the screw.

When using fuse puller, ensure that it is correct size and type for particular fuse to be pulled.

Keep the iron holder in the open limit the threat of flame from aggregated warmth. Try not to shake to discard overabundance patch; a drop of hot weld may hit somebody, or it might strike the hardware or structure to harm. When cleaning the iron, put the cleaning cloth on a reasonable surface.

Common hand and Power Tools              

Scribers:
             In sheet metal scribers are deals with soft metal. The hardiest scriber is made of plain steel and has a removable point that can reversed in the handle.

The Safety Precautions is that never use scriber for marking bend tangent or sight lines. Any work on sheet Aluminum and magnesium scratched with a scriber can cause the part to be crack or set up a weak point.
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Figure 6-1 Scriber
Lead Pencil:

       Common lead pencils can cause scratching an induce graphite into   the material. The most safety precaution is that Do, not use lead pencil to make on the hot section of turbine engine or on the exhaust section of the reciprocating engine, because heat can cause the carbon from the pencil mark to infuse the metal and cause it to crack.
Center Punch:
                   Marking with the center punch allows the drill to be centered so that it will start cutting the metal. The center punch has blunt point, ground to an angle of 60 degree. Center punching fixes marking lines and their points of intersection and enables a good work check.

The safety precaution is that marking center punch is harder than the material which is being center punched

Cutting Tools

Ketts Saw:-

                     The electrical operated portable circular cutting ketts saw uses blades of various diameters. The head of this saw can be turned to any desired angle. It is very handy for removing damaged section on a stringer. They have ability to cut metal up to five mm thickness. It also has ability to cutting insides and outside radius. The safety precaution is to prevent grabbing, keep a firm grip on the saw handle at all times. Before installing blades, it should be checked carefully for cracks. A cracked blade can fly apart a perhaps result in serious injury.

                                       [image: image5.jpg]



Figure 6-2 Ketts Saw 
7. Preservation and Storage Safety Procedures:
                                                                                                                     Preservation and storage is an action that any object, component and part is protected and care in a specified temperature for long and short term period of time against corrosion and other environment factors that effect on components and parts.

Storage and preservation is an important factor in the maintenance hangar. Storage and preservation is necessary and helpful when any component or part is out of service and does not needed at a time than it should be preserved and stored at specific temperature and certain period of time. To store any parts and components the place where it stored should be clean and dry. Temperature of the room should be suitable for components and parts all the time.

There are many components and parts that stored and preserved in hangar. Preservation and storage safety procedures are discussed in the following:

· Engines preservation and storage procedures

· Propeller preservation and storage procedures

· Spare parts preservation and storage procedures

Engines preservation and storage procedures

(1) Piston engine:-

                                     An engine which is defined as a machine in which heat energy is released from burning the fuel and air mixture by ignition and it transformed this energy into mechanical energy.

The procedures of preservation and storage of piston engine in the hangar is also important factor in the Aviation industries.

Preservation of Piston engines:-

Corrosion Prevention

For the prevention of corrosion the engine should be protected by lubricated oil and different sprays. 

Corrosion Preventive compounds:
The wax like film which is made by petroleum based products and other variance compounds are applied is manufactured. The compound which is mixed with engine oil is typically light compound. The light mixed compound is use for less than 30 days of preservation. It also used for cylinders of the pistons. Dip treatment of metal parts used heavy compounds. Heavy compounds are made at high temperature in the form of liquid. Kerosene is used for removing the compounds from the engine parts. 
Corrosion preventive compound are used an insulator in the presence of moisture. If moisture is excessive then compound layer is break down.

Corrosion Preventive treatment:


When the engine is in service condition or attached to the aircraft then corrosion preventive mixture added in the oil system for the coating the internal parts. The residue of the exhaust gas is corrosive then corrosion preventive mixer is also sprayed on the exhaust port, including exhaust valve. The cylinder and spark plug are also sprayed with corrosion preventive mixer after the final spray to crankshaft. Crankshaft should not be moved. Dehydrating plugs should attach to the spark plugs. The intake manifold should be sealed before store the engine.

Engine shipping containers:
For the protection of engines, it should be sealed in plastic envelope and packed in wooden shipping case. The installation engine in the wooden case should be careful. Place the engine properly in the wooden box and placed some bags of silica gel in the wooden or metallic box. Sealed the envelope and Size of the silica gel is determined by the engine. When placing the engine in the box, care must be taken that it should be twisted and tear the protective envelope.

Propeller preservation and storage procedures

Propeller Hub and Dome Assembly:
                                                           The hub and dome assemble will be coated with a mixture consisting of 25% corrosion preventive MIL-C6529, type 2, and 75% engine lubricating oil. Excessive oil will be drained from hub and dome. And their opening will be sealed with greaseproof barrier material.

Propeller storage: 
The propeller is to be stored in the closed room and transport case. The room must be clean and dry during winter time slightly heated and ventilated. In propeller storage room no chemicals would be stored in that room that effect on the products. The relative humidity of air in the room is 45-70% and air temperature must be kept in the range of 10-40 degree Celsius. The propeller case must be placed 20cm above the floor. The floor must be made of wood, concrete or tiles.

When propeller is stored for 30 days then placed the protective covers to blades of propeller.

When propeller is stored for 3 months then protect the blades and spinner with auto wax and protect the propeller hub with preservative oil slightly.

When propeller is stored for more than 3 months up to one year than perform the preservation method according to the manufacturer procedures.

Spare parts preservation and storage procedures:
The storage and preservation of spare parts is most important in maintenance hangar. The storage placed or room must be clean and dry all the time. The environment of the room must be suitable for products whether it is placed in the room. The relative humidity in the room should be less than 30%. The standard temperature of storage place should be 16-25 degree Celsius. The room must be neat and clean every time. Dust free room should be available.

The distance and clearance between parts should be normal. The products like belts, motors, and other products should not be placed with chemicals, solvents, oils and grease. Electrical equipment’s and wiring should not have direct contact with these solvents and chemicals. Electrical parts should be stored at down to -25 degree Celsius is not a problem. Avoid the belts not being exposed to UV rays. Don’t squeeze and bending the belts. The storage of fuel and lubricants must store with great care and should not expose to any heat source. Lubricants are kept in ventilated area and must be stored where temperature must not be exceeding 49 degree Celsius.

8. Battery Shop Safety:
                                         A battery is a device containing one or more cells that converts chemical energy directly in to electrical energy. Battery is an essential component of all the aircraft electrical system.
Aircraft Batteries:

                            Aircraft batteries are used for many functions such as ground power, emergency power, improving Dc bus stability and fault clearing. Two most common types of battery used are lead-acid and nickel cadmium batteries.

Storing and servicing facilities:

                                                   There are separate for storing or servicing flooded electrolyte lead-acid and nickel cadmium batteries must be maintained. Presentation of corrosive electrolyte in to anti acid electrolyte makes perpetual harm vented. In any case, batteries that are fixed can be charged and limit checked in a similar range.

Warning:

                 It is a great degree risky to store or administration lead-corrosive and nickel cadmium batteries in a similar region.

Battery freezing:

                             Released lead-corrosive batteries presented to cool temperature are liable to plate harm because of solidifying of the electrolyte. To avoid solidifying harm, keep up every cell’s particular gravity at 1.275 or for fixed lead-corrosive batteries check open circuit voltage. The freezing points of lead acid battery electrolyte as shown in fig 8-1: 
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Figure 8-1 Lead Acid Battery freezing points
Battery maintenance:

                                         The inspection of battery and maintenance procedures vary with the type of a chemicals technology and the type of a physical construction. Always follow the approved procedures of a battery manufacture. During normal battery maintenance, battery age must be documented in the aircraft maintenance log. Hydrometer can be used to determine the specific gravity of the lead acid battery electrolyte, which is the weight of the electrolyte as compared to the weight of the pure water.

Inspection of aircraft battery:

                                                     The inspection of aircraft battery consists of following items:

a)  Inspect the sump jar and lines of a battery for condition and security.

b)  Inspect battery terminals and rapidly detach plugs also, pins for conformation of erosion, setting, arcing, and consumes .spotless as required.

c) Routine preflight inspection or post flight inspection procedures should include observation for evidence of physical damage.
Safety:

                Aircraft batteries should not be charged when installed in an aircraft located inside or partially inside the hangar. The battery shops should be separated from all other maintenance activities and the area of the shop should be properly ventilated. Open flames or smoking are not permitted in the battery charging room. Use shop exhaust system to remove the gases. Also use protective clothing equipment while working with batteries.
9. Fuel Handling Safety:

                                       Aviation fuel is based on different mixtures of chemicals used to give power aircraft to move forward. It is type of petroleum and has high quality than less critical fuel. Most commonly fuel use in commercial aviation is Jet A and Jet A-1, other type of fuel is Jet-B which is use in civilian turbine engine powered to enhance cold weather performance. 

General Operations:

                                 To service the aircraft immediately upon arrival, the fueling supervisor must have updated data to eliminate errors.

1. Must know that Airplane arrival and departure times.

2. Grade of product and quantity required such as (fuel, oil, etc.)

3. Describe fueling method (Hydrant, Mobile Refueled, Over wing, Underwing, etc.).

· As aircraft arrived, quantity and grades of products required from resource person of airline.

· Equipment must be reliable and fueling operation they use.

     Fire Extinguisher:

· Before fueling aircraft, fire extinguishers should be nearly approachable..

· Be easily approachable from the ground.
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Figure 9-1 Fire Bottle
Grounding:

· Before fueling attach a grounding cable from the fueling vehicle to a reliable connection.

 Avoid Smoking:

· “No smoking” sign should be properly visible of every aircraft fuel servicing vehicle.

· Equipment which will be cause ignition like lighters and ash trays will not be available while fueling.

· If found any kind of smoking equipment it must be removed immediately before operation.

Emergency Fuel shutoff system:

· If any emergency occurs system means to quickly shut off during fueling to avoid any serious injuries.

· The emergency fuel shutoff system have shutoff stations.

· Shutoff system placed outside the spill area

· Must be placed near the route that regularly used to leave the spill area and approach fire extinguishers to safe the area from any hazards.

· At least one emergency shutoff control station will be easily accessible.

· At least one emergency shutoff valve control system provided near fueling position.

· Emergency fuel shut of system will be designed automatically whenever if the operating power fails.
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Figure 9-2 Fuel Shut off valve
Testing Fuel shutoff Access:

· Access shutoff system will be clear all the time.

· A procedure will be made in the noticed fire department to provide the airport in the case of control station activation.

· Check emergency fuel shutoff system at least every six months.

· Check each device separately once a year.   

Fuel shutoff placard:

· Placed placard at every shutoff stations “EMERGENCY FUEL SHUTOFF” in letters at least 50 mm (2inch) high.

· Arrow must be located on the placard by word PUSH and PULL.

· Shutoff valve hydrant for maintenance purposes will not have placards that could create confusion in an emergency.

· Alphabetic words will be of a color sharping in placard background for better visibility.

· Placard will be weather resistant.

· Placard at least 2.1m grade above so that can be seen readily easily from the distance at least 7.6m.

Open Flames on fuel service ramp:

· Every entrance to fueling areas should be mentioned with No Smoking signs.

· The organization having authority can establish other locations where flames devices will not permitted.
10. Data Analysis and Results:
                                                            A survey is conducted by us to figure out the main issues of hangar safety flaws in general aviation and how to improve them. Survey is conducted at different flying clubs of Walton Aerodrome, Lahore by distributing questionnaire and conducting interview sessions with the working professionals of the aircraft maintenance hangars. 

The total number of responders = 21
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[image: image14.jpg]Hangar Floors are free from FOD’s (Foreign Object Damage).
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[image: image15.jpg]Tools are placed in proper tool boxes and equipment is stored in their
respective coverings/ boxes.
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returning back to store for any missing tool?
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[image: image16.jpg]Preservation and storage of engine, propeller and any other components is
done according to the approved procedures.
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Proper equipment of storage and preservation is available in the hangar and
is properly calibrated.




[image: image17.jpg]4. A separate battery shop is available in the hangar.
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While refueling of aircraft, do you attach the ground wire with aircraft, fuel
drum, and fuel funnel every time?
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[image: image18.jpg]Do you think that human factors affect the human error rates and ultimately
the hangar safety?
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Is it necessary to conduct human factors training and different working safety
trainings for the employees to enhance the overall safety culture of hangars?




[image: image19.jpg]Do we need to upgrade our practices or the Pakistan’s general aviation is safe
enough to meet the EASA standards?
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[image: image20.jpg]What disciplines of aircraft maintenance in hangars need more attention for
more safe working conditions and why?
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The principles and discipines of aricraft miantenance hangers that need more attention is education and fuel
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[image: image22.jpg]What are the working hazards you are facing while working in your
organization’s hangar?

20 responses

Bad weather conditons, FOD.

Extrem wheather conditions.More work load. ALl these things shall require more investment.
N/A

1 face some dangerous hazard during aircraft refueling and repair of avoinics equipments and electrical wirring.
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[image: image24.jpg]What do you suggest to improve the overall hangar safety?

20 responses

Follow all rules and regulation and keep uptade the hanger equipment by time.

Staff require training on safety condition health working environment. Proper ground support equipment and
tools.

1 suggest that we should focus on the over all maintenance activities.We should also focus on the human safety
during work.

‘education,system
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Hangar safety and protocol shall be made mandatory, everyone shall be abid to the rules/regulation of hangar if
not shall be punished. To eliminate the danger factors all ground handling equipments shall be placed under the
insulated floor of hangar to avoid any fire incidents. For movements in the hangar a special walking pavements
shall be designed to avoid any accidents during human passage. Environment temperature has a dramatic
affect on human behavior so in all seasons hangars temperature shall be maintained at 24degree as well as in
winters. High beam same intensity warm color lights shall be installed and which shall be on even during day
time to avoid any visual errors further warm gold color light has a good psycological affect it cuts down the
anxiety during working so it shall be prefered.



The above mentioned survey results shows that maintenance personnel are having a lot of problems with the hangar environment which includes extreme weather conditions, low level of cleanliness, FOD (Foreign Object Debris) on the floors of hangars, more safety hazards while walking on the floor of hangars, and the poor or low lightening conditions of the hangar. 
The second most important problem is the human errors which are the consequences of many factors including the working environmental conditions, improper tool handling, leaving a tool in the aircraft and not mentioning it in the tools checklist, work overload, more overtime shifts, and sometimes it could be an effect of an incident that a person’s performance decreases suddenly making him more suspicious to make mistakes during work and could lead to a severe injury or aircraft damage.

Another fact pointed out is the less educational qualification of the technicians which and the lack of human factor training of maintenance personnel. 81% participants 
raised the point that we need to educate our personnel for the better working environment of the hangar and to enhance the safety. 
The fire protection system of the hangars is good but the fire bottles are not calibrated on time every time which is a severe hazard in case of a fire and needs more attention.  One of the most important factors involving great amount of safety risk is the missing separate battery shops which is a severe fire hazard and personnel injury hazard with acids. Another factor is fuel handling procedures which includes the storage of fuel in tanks and the refueling of aircraft in which the results shows that only 50% of the total maintenance personnel attach the ground wire to the aircraft, fuel drum and fuel funnel before refueling and risks their life with a live fire hazard as the engine is hot enough to catch fire after the flight at the time of refueling for the next flight. 

Last but not the least is the preservation and storage conditions of engine, propellers, different components, and spare parts inventory, also having flaws and needs a little more attention because of the lack of proper storing and preservation equipment.   

11. Conclusion:

                           As the reasons stated above, authorities have to make the strict rules to maintain good environment of the hangars, working temperatures should be friendly to human nature so that the maintenance personnel can work in hangars without affecting their concentration level, high intensity warm lights should be used in hangars to make good visibility in the hangar, tools should not be placed on the floors and in the aircraft and the persons caught doing this should be punished as this can lead to severe injuries of personnel and heavy damage towards the aircrafts, also the tools should be stored properly after use in the relevant tool boxes. Tools, fire bottles, and all other equipment should be calibrated on time every time. Hangar surfaces have to be properly clean and tidy all the time and hangar gates should be open and close with more care as they had given injuries to many personnel, ground wire must be attached to the aircraft, fuel drum and the fuel funnel before refueling and fuel drums are to be stored in places outside the hangars in separate store with a separate fire bottle and sand bucket near the fuel drums storage place, preservation and storage equipment must be capable of fulfilling the requirement of the organization’s engine, propeller and other components storage and be calibrated on time to ensure the inherent safety and reliability, a separate battery shop is a must for the storing and charging of the batteries and only the specially trained personnel have to handle the batteries, and all the maintenance personnel has to be well trained in human factors every two years and the hiring of new personnel should be on the basis of proper relevant academic qualification and they must have the relevant safety knowledge of hangars and working processes of hangars and the training organizations should upgrade their training ways to develop creativity in the students not just bounding them to get good marks and finally the EASA (European Aviation Safety Agency) standards have to be followed by the training organizations as well as the maintenance organizations to reduce the human related errors in the field of aircraft maintenance engineering. All of the above mentioned procedures will lead towards the optimum safety standards and improve the overall safety of the hangars and will increase the reliability of the Pakistan’s general aviation and will help our organizations to become EASA approved maintenance organizations. 
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