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In Reply Please Refer To: 
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February 16, 1990 

Mr. Edgar R. Prasor 
National Transportation Safety Board 
Aviation Accident Division ( A l - 3 0 )  
800 Independence Avenue, S . W .  
Washington, DOC. 20594 

Subject: Avianca Fliqht 052 Accidexlt, Fuel Analysis 

Dear Hr, Ftaaer: 

As you requested, an analysis was performed on f u e l  samples 
taken from the engine pump filter on all four engines and the 
Aircraft no. 4 A f t  Fuel Tank Boost Pump Drain. A summary of 
the analysiu is as follows: 

Fuel samples from b l  through #4 were similar to j e t  
A-I.; fuel samples from a l l  four engines were identical. 

Contamination in fuel w a s  present as sediment 
consisting of metal debris (predominantly Al), 
cellulose fibers and sand/soil. 

e Hater in fuel averaged SO ppm 

e H e a t  of coabustion averaged 18,483 BTUllb. 

r u ? k a i l s  of t h e  chemical analysis i 3  attached. Please Call E 
i €  I can be of further assistance. 

Begaras, 

Michael M d +  L. ung 

Customc?.r Maintenance ~ u p p o r  t 
?¶LY/rof/2779W/25 

A t t a c b n t  



o Qualitative identification of fuel by g;rsduOme9qraphyI 

CmtfariSOn of Avianca fuel sanples to Jet A-1 brdscated Ple presence of the same majw 
hybocarbocl Iractions. however, the Avianca foela appeared to be a m w e r  cut. but within 
h e  bend. of Jct A 1. In the Avianca fuel. the early-eluthg. bw-boifing fractions were 
present in bwer concentralion. 

o Thennogravimeaic JTGA). scanning electron miaoscopic (SEM), and infrared analysis 
of debtis filtered from fuel sanples. 

Visuel impec6on of debris removed from the fuel samples revealed crystalline psrtides. 
metal particles and fibers. Searnerds h fuel from engines #l. #2 and #3 were anatyzd by 
TGA; the mount of debris in fuel samples frm engine #4 and the airaaft x4 aft fuel tank 
was Um small b r  analysis. A sq~ara lh  of the debris mlo aganic combustible vs. non 
CMnbCIsttbie portions showed 26% by WeigM of organic, combustible matter in debris from 
engine t l .  83w% omanic matter in debris from engine #2, and 66w% orgganic matter in 
debris from cngincm. 

of aluminum and minor amwnts of i ron and r&romium in debris from fuel samplesri; also 
indkaled were snialler arnourrts of elements attributed to soil (silicone. magnesium and 
calcium). The noncornbuslWe residue in fuel samples #2 and #3 conlaid major amounts 
of the e m &  asw-ated with soil. 

S€M analysis 01 the norrcdmbustiMe f factin of me deMs indicated pfedomhant amounts 

The l'5ers bund in samples #2 and #3 were ident i f i  by infrared analysis as cellulose. 
the base material of catton, wood and other natwrdiy occurring compounds. 

o Wacer oontent and net heat of combustion ("oc) results of Avianm fuel samples are 
sumrrrarized in the table bdaw: 

Fuel sgnple Water, ppm "OG. BTWb 

Eng. Y1 35 14483 
Ens- 4 7  18,482 
Eng. #3 55  18,476 
Eng. #4 / AFT Fuel Tank 4 9  18,484 

Eng. W Main Fwl Contrd 72; 64 18p8;  14486 
B o o s t R r m p m  

(duplicrrte eamle containers 


