Y
/3)
| - /l

REPORT ON THE CIRCUMST ANCES S
SU :
SUBSEQUENT DAMAGE TO PIPER TAJ NAY Ao LHE ACCIDENT AND

PREAMBLE:

The aircraft was involved in a Publi i

on the 23rd December 1995, The flicggtr ?: ilje%r;r?gf igtto;fgniir oy
a Refugee Camp at the Sudan border, transiting Lodwar for %efe th i
On .the return journey the aircraft is reported to have develo ec‘lleh'ml%’
cylinder head temperature indication, culminating in double e%ginel%aﬂure

The pilot then elected to i i 5
[ e execute an emergency landing approximately 50 KM

DETAILS OF AIRCRAFT.

Registration 5Y-BKB

Type/Model Piper PA31 Navajo SNo.31-776

M anufacturer Piper Aircraft Corporation, Lock Haven
Pennsylvania.

Date of Construction 1971

Registered Owner Gazelle Aviation Ltd,,

Engines Two Avco Lycoming T10-540- A2C,

Propellers Two Hartzell HC-E3YR-2AFT

Operating Times

Aircraft TTSN 4063.35
TT Since Check II1 33.10

Engines S.No. RL 2198-61A SNo. L2792-61A
TSN Not Known Not Known
T'TS8O 350.50 83.55

Propellers SNe, DJ 3123 SNo, DJ 2986
TTSN { Not Known Not Known
TI50 268.05 268.05
Hub Inspection 28-11-97 2-11-97

DAMAGE TO AIRCRAFT

All the damage to the aircraft was caused by post landing impact with
the ground and tree shrubs, Refer to the photographs enclosed.

Fuselage - Bottom skin extensively damaged from app;‘oximﬁely
station 81 to 200. The impact however did not penetrate

to affect the cabin floor.

There is a concussion wrinkle adjacent to bulkhead at
station 82.5 more evident on the right side of the cabin.



The left wing was extensively damaged when the aircraft
collided with and uprooted a thorn tree. The main spar
was severed and mangled outboard of the engine nacelle.
Both inboard and outboard fuel tanks were thus damaged.

The right wing relatively more intact was however dented
at the tip and the outboard spar was as a result damaged.

The tip of the left tailplane has been dented.

The most noticeable damaged occured to both propellers,
whose blades indicate ground strike at little or no power.

erall damage pattern including ground marks indicates that the landing
undertaken with landing gear retracted at relatively high fgrward speed
.sulting low vertical speed, the propellers were windmilling.



"best economy mixture' consumption o

ON SITE INVESTIG ATION

Having reviewed the report

y port of the pilot whi

! b ich .
both engines, e narroved down the scope of the Held nvestisation 1o v
o probable causes of such an incid S ek igation th Ly e
systeni. ent as ignition system or fuel

Jgnition System

The Ignition System was inspected

i : ! : and all component i /
low tension .and high tension leads, spark plugg a*nd ts f?&un‘d intact. Magnetos,
found in satisfactory condition, : cockpit switches were

Fuel System

Fuel quantity was checked, both left tanks had 1 G .
the right tanks which were relatively intact \;er)ee(}?)u;ilpill;;ed TR

Fuel selectors in the cockpit were found in the followi it
refer to photographs ollowing positiens, also

Left Inboard Tank )
Right Inboard Tank

Crossfeed Valve OFF
Firewall Shut Off Valves ON

)ON

Fuel Injector inlet filters were removed and inspected and found clean and
free of contamination.

Fuel Quantity Indication with no electrical power showed approximately

L of tank for left and right tanks.

Others:

Master Switch was found in ON position as a result the battery had been
completely drained.

CIRCUM STANTIAL EVIDENCE

Fuel Uplift

The pilot states that he filled up the fuel tanks at Lodwar on his outbound
trip. The fuel receipt from Lodwar fuel Station indicates an uplift of
280 litres (approximately 74 US Gall),

Endurance

92 US Gallons, which at the mininium
f 43,4 US Gallons per hour would

The same quantity at the
. Gallons would

The total usable quantity of fuel is 1
give an endurance of just under 4% hours,
maximum "best power mixture'" consumption of 7544 UuS
give an endurance of 27 hours.

Engine Operation

ar to Ayuit the right engine

The pilot reports that on the outbound leg Lodw
dings which prompted him

cylinder head temperature rose to very high rea
to increase the fuel flow to about 26 gall/hr.



During the return trip Ayuit to Lodwar the same right engine exhibi a hi
cylinder head f;emperature indication and action taken by %he pi)l(ot1 \;:Elesdt(ol h;gh {
fuel flow to between 26 Gall/hour and 30 Gall/hour. ¥ i

FURTHER TESTS RECOMMENDED.

o o - o -
.

Cylinder Head Temperature gauges and probes serviceability test,

Engine run Test and if necessary strip inspections.,

Y i i & = e e o e e

The pilot reported that the high cylinder head temperature malfunction manifested
itself on the second leg and third leg of the trip after an event free first leg
flight Nairobi to Lodwar, The high cylinder head temperature condition can be
as a result of engine cooling baffles improperly stowed in the engine cowlings, or
operation of engines with exceasively 'leaned' fuel mixture. Cylinder head
temperature indication system can become unserviceable, however in this event
the indication is likely to rest at the extremes and moreover, it is highly
unlikely that both engine systemgwould become unserviceable in one flight,

Whenever the cylinder head temperature rises it should soon be followed by

a high oil temperature and low oil pressure indications, The situation as
reported that all other engine parameters remained normal is a little baffling,
and must point to a malfunctioning cylinder head temperature system or inaccurat
observation/reporting. It should also be pointed out that severe cylinder head
temperature conditions would cause detonation, and this symptom has not been
reported.

T o ot Tt g o o o o oy P

The pilot reports that as a result of the high cylinder head temperature conditior
encountered from Lodwar to Ayuit and the retumn leg from Ayuit he had to
increase fuel flows., The endurance of this aircraft ranges between 27 hours
and 43 hours depending on the fuel flow selected during operation, The pilot
reports that the destination airstrip is 1.6 hours flight from Lodwar a fact that
cannot be verified (not located on available maps), Two possible theories come
to mind from the foregoing either the pilot unsuspectingly seriously reduced his
endurance by the high flow operations, or having discovered that the destination
was further than he had envisaged he close to carry out a 'lean' mixture
operation (in a bid to stretch endurance) hence the reported high cylinder head
temperature,

o o - -

Some of the most important actions prior to crash landing include turning off
fuel. The selectors were found in the ON position including the firewall
shut-off valve. This may be as a result of the pilot not adhering to the drill
or purposely omitting the fuel drill with the strong suspicion of having run
the tanks dry.



ort the pilot reports that he had approximately 76 US gallons as
d proceeds to state that he estimated 50 minutes of fuel remained.,

Du j invzstigation the pilot pointed to the gauges which were reading

B ‘ely z tank each wing (see.Photographs) despite the fact that there

wa el and there was no electrical power and insisted that the gauges
ty and hence had misled him.,

However, it is known that when the
ions have been zeroed and power switched off this type of indicator
 tendency to creep up to indications of % tank indication or more.

er to reafi .the quantity in a particular tank, the master switch must be
~and specific tank selected 'ON', ;

Nevertheless, good airmanship demands that available  fuel be worked out
from strict consumption calculations based on a stict fuel planning and
management regime. The fuel quantity indicators, particularly of the
General Aviation generation can best be described as "Micky-mouse" and
~ hence are only for secondary reference only,

!;%;%;i}:—.ﬁ@@i?.op_smnt_ier}

i 'I‘he]?ilerts report about high oil consumption (3 qts in every 3 hours) has not
- been reported to the Maintenance Organisation prior to the accident, The
Evmce'or otherwise of this condition to the accident notwithstanding,

owever tends to reflect an attitude of grasping at straws.

CONCLUSION

-

~ This is reserved pending the decision on ‘weather or not to carry out
vy fﬁ’r\thtr testes and investigations as recomended earlier,




