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Abstract : Accidents due to aircraft fuel defects rank in the top 13 of the 34 accident types described by CAST-ICAO Common Taxonomy Team(CICTT).
Aircraft accidents occur because of the inflow of moisture or pollutants depending on the distribution process and storage environment. To confirm the
change in physical properties of the aircraft oil stored for a long time, we stored JET A-1 aircraft oil in a metal can to observe the change after six
months. We confirmed that the aircraft oil stored for a long time satisfied the quality standards, and the stability of the fuel oil was high. However, in
scenarios in which aircraft oil is stored separately on ships, onshore storage facilities, oil fields, etc., owing to the nature of missions, such as in marine
police aircraft, the inflow of moisture or pollutants may likely occur due to changes in the internal and external environment. In addition, pollutants can
be analyzed using existing tests and distillation properties, but for moisture, domestic and international standards and domestic laws determine the
moisture separation ability of aircraft oil through the water separation index, but the moisture content is not analyzed. Therefore, aviation safety must be

secured by adding quality control standards for moisture content and performing revisions to uniformize domestic and international standards and laws.
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Table 1. Aviation Oil Pollution Cases Due to Water

Hell digk vijlwdo] ol HiHo] ) A8F 3+ A%
o dm AHANA Y A= A oRE Bl glon F
i, A HAE SO AN 27]H] k. 1 9o ®
AEf B o4, dE A dad Foll ol
53kl JU(International Civil Aviation Organization, 2012;

United states department of the interior, 1849).

B FEE>

il

A7 =AA G gl AL dRE

it

SR A dFeel FEHE A nastn Qoh
Fgol BpE FFHE AFYA P, 7w Iy
S5 Aolo] % BAR F oe] W] I3} i} o
AR 59 Fol WL F Jom Auld I3/
FTH T F 09BD HY /b5l Aok EE Ao
A AT SFFH M 50k Hol Aol w2
A elfAA ga 713 B ggol ok
3.3 B3R B4Hs 4

FEFre] B Ay

i
o
e
N
o
e
o
>
o
9

S AAsAT). Sample 12 2023
q
o

NF FAell FH3H3 o™, Sample 2= 20231 7

20231 10€ 9 5743+ Th 2= Table 201
Zotgtel wet Ad3bHS ALl

Fol A A ghsts 2G4 wolt oY A% F

Ochu:t':nce Aircraft Location Scale of Damage References
March Cessna Aircraft ~ West-northwest of Badger, - engine stopped Aviation Investigation report
2002 188B Newfoundland and Labrador- pilot carried out a forced landing A03A0013(2003)
January  British Airways Beijing Capital - forty-eight passengers suffered . .
2008 Flight 38 International Airport ~ damaged Behbahani-Pour MJ, and G. adice(2017)
April Cathay Pacific Juanda - fifty-seven passengers suffered
2010 Flight 780 International Airport ~ minor damaged Gozdem et al(2014)
June Cessna Aircraft East north-east of - pilot was seriously injured Australian Government Civil Aviation
2012 182P cunnamulla - aircraft was destroyed Safety Aurthority(2016)

August  Piper Aircraft Inc. ENE Latrobe valley - pilot suffered minor injured

ATSB Transport Safety Report(2019)

2019 PA-36 Airport - aircraft was damaged

March Cessna Aircraft Groote Eylandt, - pilot rejected the take-off

2023 172N Northern Territory - engine failed ATSB Transport Safety Report(2023)
. - pilot and 3 passengers fatally - L .

April . . . o Aviation Investigation Preliminary

2003 Piper PA32R Venice, Florida injured Report(2023)

aircraft was destroyed
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Table 2. Experimental Result of change in Jet A-1 properties base on ASTM D1655 and DEF STAN 91-091

Results
Property Unit Standard Sample 1 Sample 2 Sample 3
(0 months) (3 months) (6 months)
10% recovered max 205 169.5 169.2 168.4
50% recovered © report 197.5 195.0 193.9
90% recovered report 240.7 238.8 236.6
Distillation

Final boliling point max 300 263.6 261.9 261.0

Distillation residue max 1.5 1.2 1.2 1.2

vol%

Distillation loss max 1.5 1.2 0.7 0.8

Flash Point T min 38 48 50 48
Density kg/m3 775-840 799.3 794.7 796.4

Corrosion class max 1 la la la

Sulfur, Total m/m% max 0.30 0.17 0.12 0.12

Water Separation rating min 88 99 97.5 96.2
Conductivity pS/m 50-600 191 189 186

Visual - Clear, bright Clear, bright Clear, bright Clear, bright

> 4 ym max 19 14 14 13

> 6 um max 17 12 12 11

) > 14 ym max 14 9 10 8

Particle Counts counts/ml

> 21 um report 8 9 7

> 25 um report 7 8 7

> 30 um max 13 6 7 7
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Table 3. Comparison of quality standards for aviation fuel(Jet A-1) against standards and laws

Foreign Standards

Korean Standards and Law

Property
ASTM D1655 DEF STAN 91-091 KS M 2608 Law
Total Acidity (mg KOH/g) Max 0.10 Max 0.015 Max 0.10 Max 0.015
Aromatics (% V/V) Max 25.0 Max 25.0 Max 25.0 Max 25.0
Composition
Sulfur, Total (% m/m) Max 0.30 Max 0.30 Max 0.30 Max 0.30
Sulfur, Mercaptan (% m/m) Max 0.0030 Max 0.0030 Max 0.0030 -
Distillation (C) Report Report Report Report
Volatility Flash Point (C) Min 38 Min 38 Min 38 Min 38
Density (kg/m3) 775~840 775~840 775~840 775~840
Freezing Point (C) Max -47 Max -47 Max -47 Max -47
Fluidity
Viscosity (mm2/s) Max 8 Max 8 Max 8 -
Combustion Report Report Report Report
Corrosion (class) Max 1 Max 1 Max 1 Max 1
Thermal Stability (C) Report Report Report -
Contaminants Existent Gum (mg/10 ml) Max 7 Max 7 Max 7 Max 7
Water Separation (rating) Report Report Report Report
Conductivity (pS/m) 50~600 50~600 - 50~600
Lubricity (mm) - Max 0.85 - -
Visual - Clear, Bright - -
Colour - Report - -
Appearance
Particle Contaminate (mg/l) - Max 1.0 - -
Particle Counts - Report - -
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