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FOREWORD

This JP—4 fuels report was prepared by the Fuels Branch of the Air

Force Aero Propulsion Laboratory , Air Force Systems Command, Wright—

I Patterson AFB,OH. The work was performed under work unit 304805FL.

Mr. B. A. Heitkanip was project engineer.

This report presents a computer generated and assembled statistical

swnmary of the chemical and physical properties of JP—4 Jet Fuel. These

fuels were procured by the Defense Fuel Supply Center during the calendar

year 1978.

The author wishes to extend his gratitude to Miss Cheryl Florence and

Mr. Kermit Redmon for their assistance in assembling the data. Appreciation

is also extended to Miss Elaine Baldwin . Hiss Charlene Diamond, and

• t Mrs. Linda Phillips for their support in assembling this report.
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SECTION I

INTRODUCTION

This report is a statistical summary of assorted properties of

JP—4 Aviation fuel delivered to the Depar~~ent of Defense during the

calender year 1978, These various properties are recorded on a fuel

batch inspection report, a copy of which is submitted to the Air Force

Aero Propulsion Laboratory. Approximately twenty percent of these

inspection reports are the basis for this report. Similar fuel re-

po’ts were presented in the years 1963 through 1967 , 1970, 1972 , &

1975.

This report will provide a quick reference on JP—4 fuel quality.

One will be able to identify numerous ranges of properties along with

I :
their incidence, and also identify differences between geographical

districts.
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SECT ION II

ORGANIZATION OF DATA

GEOGRAPHICAL DISTRICTS

Fuel inspection reports have been separated into eight geographical

districts according to point of origin. These districts are listed In

Table I and are essentially the same as those designated by the Pe’:oleum

Administration for Defense. These districts may be summarized as follows:

1. East Coast 5. Pacific

2. Midwest 6. Far East

3. South 7. Europe and Near East

4. Rocky Mountain 8. South America , West Indies, and Canada

It should be emphasized that this classification is based on point

of origin (refinery location) and not destination or point of use.

TESTS SELECTED

Twenty—three of the inspection tests required by the JP—4 specifi—

• cation , MIL—T—5624K , were selected for analysis of results. These tests

differ slightly from the tests analyzed in the previous report. In this

year’s report , the fuel thermal stability is measured by the JFTOT Fuel

Coker (ASTh Method D 3241) only. A new parameter has been added as well.

The percentage of Hydrogen Is calculated from submitted properties. The

calculation for this is found in the 1976 Annual Book of ASTh Standards,

Volume 25
1
. Also, smoke volatility index has been eliminated as a para—

meter. Finally, the units for net heat of combustion have been changed

from Bill’s/lb to inega joules/kilogram (MJ/kg).

1 ASTM D3343, Standard Method for Estimation of Hydrogen Content of
Aviation Fuels.

2
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TABLE I

GEOGRAPHICAL DISTRICTS

DISTRICT 1 DISTRICT 2 DISTRICT 3 DISTRI CT 5

Connecticut Illinois Alabama Arizona

Delaware Indiana Arkansas California

District of columbia Iowa Louisiana Nevada

~‘lorida Kansas Mississippi Oregon

Georgia Kentucky New Mexico Washington

Maine Michigan Texas Alaska

Maryland Minnesota Hawaii

Massachusetts Missouri DISTRICT 4

‘lew Hampshire 9ebraska Colorado DISTRI CT ~

New Jersey North Dakota Idaho Far East

New York O~
’
~ Montana

North Carolina Oklahoma “tah DISTRICT 7

Pennsylvania South Dakota Wyoming Europe

Rhode Island Tennessee Near East

• South Carolina Wisconsin

Vermont DISTRICT R

West Virqinia South America

Virginia West Indies

Canada
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The ASTM method n umber and the ASTM precision statements refer to those

found In the previously mentioned book of standards , including Volumes 23

and . ... The specification test l imits refer to publication MIL—T—5624K

dated 1 April 1976 and art- much the same as the previous edition of

MIL—T--5624J of 30 october 1973.

TABULATED DATA

Many reports submitted contained values which were invalid or ambiguous ,

and therefore the value was waived. Mercaptan Sulfur was excluded in about

502 ot  t~~ reports. This is due to the fact that there is an alternate

t c s t , called the Doctor Test, which is also acceptable under MIL-T—5624K.

Recovery at. 400°F. though still reported by many fuel suppliers and included

in Table XXV . i~ no longer ~ required parameter and is therefore eliminated

from the District Report.

Tables III through XXIV of Appendix A arc computer printouts of the

distribution , mean , and standard deviation for each fuel property. These

tables are each arranged by geographical district while Table XXV gives the

1978 overall population totals for each fuel property . Nomenclature for

these tables is as follows :

SIGMA Standard deviation

REPORTS Total number of fuel reports represented .

SAMPLES Number of reports with valid value.

MISSING VAI UI T S Number of reports with missing or invalid values.

GTR Greater than .

LEQ Less than or equal to.

4
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FREQ Number of values within limits shown.

PCNT Percent of values within limits shown.

ACUM Cumulative percent to upper limit.

HISTOGRAMS

Figures 1 through 24 of Appendix B are computer—generated plots

of the distribution data given in Tables III through XXV of Appendix A.

These histograms represent a convenient visualization of the property

frequency distributions .

t
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SECTION I II

METHOD OF DATA REDUCTION AND ANALYSIS

The method of data reduction and analysis used in this year ’s report

is ba sically the same as used in the previous report by Mr. L. C. Angello2 .

Fuel reports from one complete week were separated from the monthly

total and used for  this report.  This procedure was followed for each

month in 1978. In this way manpower output is reduced without signifi—

cant ly  a f f e c t i n g  the accuracy of the results.

2 Angello , L. C . ,  Physical and Chemiç ro~~~~_~~s of JP—4 Fuel for 1975,
Wright—Patterson AFB, OH 1976.
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SECTION IV
DiSCUSSiON

As previously stated , the data presented in this report are based on

a random sampling of monthly reports. Since these reports are provided

without a specification of fuel quantity represented , equal weight is

carried by each sample.

As could be expected , some of the reported values will be beyond

specification limits. When this occurs, the value is waived.

As in the previous report (1975), no systematic effort was made to

identify chronological trends. However , Table 11 will identify the

differences in mean values between the previous report and this year ’s

report , along with identifying the testing method and the uflits reported.
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SECTION V

CONCLUS IONS

APPENDIX A — Mean Values and Frequency

Distribution for  1978 Data
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FOREWORD

This JP—4 fuels report was p repared by the Fuels Branch of the Air

Force Aero Propulsion Laboratory , Air Force Systems Command , Wright—

Patterson AFB I OH. The work was performed under work unit 304805FL.

Mr. B. A. Heitkamp was project engineer.

This report presents a computer generated and assembled statistical

stunmary of the chemical and physical properties of JP—4 Jet Fuel. These

fuels were procured by the Defense Fuel Supply Center during the calendar

year 1978.

The author wishes to extend his gratitude to Miss Cheryl Florence and

Mr. Kermit Redinon f or their assistance in assembling the data. Appreciation

is also extended to Miss Elaine Baldwin . Miss Charlene Diamond , and

Mrs. Linda Phillips for their support in assembling this report.
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SEC1’ION I

INTRODUCTION

This report is a statistical summary of assorted properties of

JP-4 Aviation fuel delivered to the Department of Defense during the

calender year 1978, These various properties are recorded on a fuel

batch inspection report, a copy of which is submitted to the Air Force

Aero Propulsion Laboratory. Approximately twenty percent of these

inspection reports are the basis for this report. Similar fuel re—

ports were presented in the years 1963 through 1967, 1970, 1972, &

1975.

This report will provide a quick reference on JP—4 fuel quality.

One will be able to ident i fy  numerous ranges of properties along with

their incidence , and also identify differences bt.tween geographical

districts.
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SECTION II

ORGANIZATION OF DATA

GEOGRAPHICAL DISTRICTS

Fuel inspection reports have been separated into eight geographical

districts according to point of origin. These districts are listed in

Table I and are essentially the same as those designated by the ~etroleum

Administration for Defense. These districts may be summarized as follows:

1. East Coast 5. Pacific

2. Midwest 6. Far East

3. South 7. Europe and Near East

- -  4. Rocky Mountain 8. South America , West Indies, and Canada

It should be emphasized that this classification is based on point

of origin (refinery location) and not destination or point of use.

TESTS SELECTED

Twenty—three of the inspection tests required by the JP—4 specif i—

cation, MIL—T—5624K, were selected for analysis of results. These tests

differ slightly from the tests analyzed in the previous report. In this

year ’s report , the fuel thermal stability is measured by the JFTOT Fuel

Coker (ASTM Method D 3241) only. A new parameter has been added as well.

The percentage of Hydrogen is calculated from submitted properties . The

calculation for this is found in the 1976 Annual Book of ASTM Standards,

Volume 251. Also, smoke volatility index has been eliminated as a para—

meter. Finally , the units for  net heat of combustion have been changed

f rom BTU ’s/lb to mega joules/kilogram (MJ/kg).

1 ASTM D3343 , Standard Method for Estimation of Hydrogen Content of
Aviation Fuels.

~~~~~~~~~~~~~~~~~ 
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TABLE 1

GEOGRAPHICAL DISTRICTS

DISTRICT 1 DISTRICT 2 DISTRI CT 3 DISTRI CT 5

Connecticut Illinois Alabama Arizona

Delaware Indiana Arkansas California

District of Columbia Iowa Louisiana Nevada

Florida Kansas Mississippi Oregon

Georr!ia Kentucky New Mexico Washington

Main e Michigan “exas Alaska

Maryland Minnesota Hawaii

Massachusetts Missouri DISTRICT 4

New Ramr shire Nebraska Colorado DISTRICT ~

New Jersey North Dakota Idaho Far East

New York Ohio Montana

North Carolina Oklahoma Utah DISTRICT 7

Pennsylvania South Dakota Wyoming Europe

Rhode Island Tennessee Near East

South Carolina Wisconsin

Vermont DISTRICT P

West Virqinia South America

Virginia West Indies

Canada
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The ASTM method number and the ASTM precision statements refer to those

found in the previously mentioned book of standards , including Volumes 23

and 24. The specification test limits refer to publication MIL—T—5624K

dated 1 April 1976 and are much the same as the previous edition of

MIL—T—5624J of 30 October 1973.

TABULATED DATA

Many reports submitted contained values which were invalid or ambiguous,

and therefore the value was waived. Mercaptan Sulfur was excluded In about

50% of tne reports. This is due to the fact that there is an alternate

tes t , called the Doctor Test, which is also acceptable under MIL—T—5624K.

Recovery at 400°F, though still reported by m any fuel suppliers and included

In Table XXV , is no longer a required parameter and is therefore eliminated

from the District Report.

Tables III through XXIV (~ t Appendix A are computer printouts of the

distribution , mean , and standard deviation for each fuel property. These

tables are each arranged by geographical district while Table XXV gives the

1978 overall population totals for each fuel property. Nomenclature for

these tables is as follows :

SIGMA Standard deviation

REPORTS Total number of fuel reports represented.

SAMPLES Number of reports with valid value .

MISSING VALUES Number of reports with missing or invalid values.

GTR Greater than .

LEQ Less than or equal to.

4
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FR.EQ Number of values within limits shown.

PCNT Percent of values within limits shown.

ACUM Cumulative percent to upper limit.

HI STOCRAMS

Figures 1 through 24 of Appendix B are computer—generated plots

of the distribution data given in Tables III through XXV of Appendix A.

These histograms represent a convenient visualization of the property

frequency distributions .
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SECTION III

METHOD OF DATA REDUCTION AND ANALYSIS

The method of data reduction and analysis used in this year ’s report

is basically the same as used In the previous report by Mr. L. C. Angello2.

Fuel reports from one complete week were separated from the monthly

total and used for this report. This procedure was followed for each

month in 1978. In this way manpower output is reduced without signifi—

candy affecting the accuracy of the results.

F

2 Angello , L. C . ,  Physical and Chemical Properties of JP—4 Fuel for 1975,
Wr ight—Patterson AFB, OH 1976.
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SECTION IV

DISCUSSION

As previously stated, the data presented in this report are based on

a random sampling of monthly reports. Since these reports are provided

without a specification of fuel quantity represented , equal weight is

carried by each sample.

As could be expected , some of the repo r ted va lues will be beyond

specification limits. When this occurs , the value is waived.

As In the previous report (1975), no systematic effort was made to

identify chronological trends. However , Table 11 will identif y the

differences in mean values between the previous report and this year ’s

report , along with identifying the testing method and the units reported.
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SECTION V

CONCLUS IONS

APPENDIX A - Mean Values and Frequency

Distribution for 1978 Data
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