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Figure B.23 Average Velocity Profile for Fuel Substitute Flow of 2.52×10−3 kg/s and Air

Flow of 3.22×10−3 kg/s

Figure B.24 3D Average Velocity Profile for Fuel Substitute Mass Flow Rate of 2.52×10−3

kg/s and Air Mass Flow Rate of 3.46×10−3 kg/s
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Figure B.25 2D Average Velocity Projection for Fuel Substitute Mass Flow Rate of 2.52×10−3

kg/s and Air Mass Flow Rate of 3.46×10−3 kg/s

Figure B.26 Average Velocity Profile for Water Flow of 9.48×10−3 kg/s and Air Flow of

6.69×10−3 kg/s
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Figure B.27 Average Velocity Profile for Fuel Substitute Flow of 7.36×10−3 kg/s and Air

Flow of 6.69×10−3 kg/s

Figure B.28 3D Average Velocity Profile for Fuel Substitute Mass Flow Rate of 7.36×10−3

kg/s and Air Mass Flow Rate of 6.93×10−3 kg/s
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Figure B.29 2D Average Velocity Projection for Fuel Substitute Mass Flow Rate of 7.36×10−3

kg/s and Air Mass Flow Rate of 6.93×10−3 kg/s
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APPENDIX C. FUEL SUBSTITUTE TECHNICAL SPECIFICATIONS

This appendix includes technical specifications on the fuel substitute used in the experi-

ments. The first document is the Material Safety Data Sheet (MSDS). The second document

is the military specification document (Mil-Spec).



ACTIO MSDS ID: 545649

View Section :    1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

SECTION 1: CHEMICAL PRODUCT and COMPANY IDENTIFICATION (N/A)

Product Name: Mil PRF-7024 Type II

Distributor Name: Barton Solvents, Inc.

Distributor Address: P.O. Box 221
1920 NE Broadway
Des Moines, IA 50306-0221

Distributor Telephone: (515) 265-7998

CHEMTREC Numbers:

      For emergencies in the US, call CHEMTREC: 800-424-9300

Revision Date: 1/5/2010
Supersedes: 7/26/05
Supersedes: 6/4/03
Supersedes: 1/8/02
Supersedes: 7/23/01
Supersedes: 2/10/98
Supersedes: No Previous Validation.
Version: 1

Manufacturer Name: Barton Solvents, Inc.

Responsible name: Barton Solvents, Inc.

Hazardous Material Information System (U.S.A.):
Caution: HMIS® ratings are based on a 0-4 rating scale, with 0
representing minimal hazards or risks, and 4 representing
significant hazards or risks A lthough HMIS® ratings are not
required on MSDSs under 29 CFR 1910.1200, the preparer may
choose to provide them. HMIS® ratings are to be used with a
fully implemented HMIS® program. HMIS® is a registered mark
of the National Paint & Coatings Association (NPCA). HMIS®
materials may be purchased exclusively from J.J. Keller (800)
327-6868.

The customer is responsible for determining the PPE code for
this material.

Product Codes: 02016000

NFPA

2

1 0

 

HMIS

HEALTH 1  

FIRE 2  

REACTIVITY 0  

PPE  

To Top of page

SECTION 2 : COMPOSITION, INFORMATION ON INGREDIENTS : (N/A)

Ingredient Name CAS# Ingredient Percent 

Medium Aliphatic Solvent Naphtha (M) 64742-88-7 > 9%   by Weight  

EC Index Number: 1

There are no additional ingredients present which, within the current knowledge of
the supplier and in the concentrations applicable, are classified as hazardous to
health or the environment and hence require reporting in this section.

To Top of page

SECTION 3 : HAZARDS IDENTIFICATION : (N/A)

Emergency Overview: Caution!
FLAMMABLE LIQUID AND VAPOR.
VAPOR MAY CAUSE FLASH FIRE.
Keep away from heat, sparks and flame. Keep container closed. Use only with
adequate ventilation.

Physical State: Liquid.

Odor: Hydrocarbon.

OSHA/HCS status: This material is considered hazardous by the OSHA Hazard
Communication Standard (29 CFR 1910.1200).

Medium Aliphatic Solvent Naphtha (M) :

Route of Exposure: Inhalation.

Potential Health Effects:

  Eye Contact: Acute: This product may irritate eyes upon contact.

  Skin Contact: Acute: This product may irritate skin upon contact.

  Inhalation: Acute: Inhalation of the spray or mist may produce severe irritation of respiratory
tract, characterized by coughing, choking, or shortness of breath.

Mil PRF-7024 Type II Barton Solvents, Inc.
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  Ingestion: Acute: Aspiration hazard if swallowed. Can enter lungs and cause damage. Harmful
if swallowed.

Chronic Health Effects: Contains material that may cause target organ damage, based on animal data.

Carcinogenicity: No known significant effects or critical hazards.

Teratogens Information: No known significant effects or critical hazards.

Mutagens Information: No known significant effects or critical hazards.

Target Organs: Contains material which may cause damage to the following organs: brain, skin,
central nervous system (CNS).

Aggravation of Pre-Existing
Conditions:

Repeated or prolonged exposure is not known to aggravate any medical condition.

Developmental effects: No known significant effects or critical hazards.

Fertility effects: No known significant effects or critical hazards.

See toxicological Information (section 11)

To Top of page

SECTION 4 : FIRST AID MEASURES : (N/A)

Eye Contact: In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention if irritation occurs.

Skin Contact: In case of contact, immediately flush skin with plenty of water. Remove
contaminated clothing and shoes. Wash clothing before reuse. Clean shoes
thoroughly before reuse. Get medical attention.

Inhalation: If inhaled, remove to fresh air. If breathing is difficult, give oxygen. If not breathing,
give artificial respiration. Get medical attention.

Ingestion: Do not induce vomiting unless directed to do so by medical personnel. Never give
anything by mouth to an unconscious person. If vomiting occurs, the head should
be kept low so that vomit does not enter the lungs. Get medical attention
immediately.

Note to Physicians: No specific treatment. Treat symptomatically. Contact poison treatment specialist
immediately if large quantities have been ingested or inhaled.

Protection of first-aiders: No action shall be taken involving any personal risk or
without suitable training. It may be dangerous to the person providing aid to give
mouth-to-mouth resuscitation.

To Top of page

SECTION 5 : FIRE FIGHTING MEASURES : (N/A)

Fire: Flammability of the product: Flammable liquid and vapor. Vapor may cause flash
fire. Vapors may accumulate in low or confined areas or travel a considerable
distance to a source of ignition and flash back. Runoff to sewer may create fire or
explosion hazard.

Flammable limits: Greatest known range: Lower: 1 % Upper: 7% (Solvent Naphtha
(Petroleum), Medium Aliphatic)

Flash Point: 37.8 deg C (100 deg F)

Flash Point Method: Open cup: (Tagliabue.).

Not available.

Extinguishing Media: Use dry chemical, CO2 water spray (fog) or foam.

Unsuitable Media: Do not use water jet.

Hazardous Combustion
Byproducts:

No specific data.

Fire Fighting Equipment: Special protective equipment for fire-fighters: Fire-fighters should wear
appropriate protective equipment and self-contained breathing apparatus (SCBA)
with a full face-piece operated in positive pressure mode.

To Top of page

SECTION 6 : ACCIDENTAL RELEASE MEASURES : (N/A)

Personal Precautions: Immediately contact emergency personnel. Eliminate all ignition sources. Keep
unnecessary personnel away. Use suitable protective equipment (section 8). Do
not touch or walk through spilled material.

Environmental Precautions: Avoid dispersal of spilled material and runoff and contact with soil, waterways,
drains and sewers.

Large Spill: If emergency personnel are unavailable, contain spilled material. For small spills,
add absorbent (soil may be used in the absence of other suitable materials) and
use a non-sparking or explosion-proof means to transfer material to a sealed,
appropriate container for disposal. For large spills, dike spilled material or
otherwise contain it to ensure runoff does not reach a waterway. Place spilled
material in an appropriate container for disposal.

Small Spill: Stop leak if without risk. Move containers from spill area. Dilute with water and mop
up if water-soluble or absorb with an inert dry material and place in an appropriate
waste disposal container. Use spark-proof tools and explosion-proof equipment.
Dispose of via a licensed waste disposal contractor.

To Top of page

SECTION 7 : HANDLING and STORAGE : (N/A)

Mil PRF-7024 Type II Barton Solvents, Inc.
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Handling: Keep container closed. Use only with adequate ventilation. Keep away from heat,
sparks and flame. To avoid fire or explosion, dissipate static electricity during
transfer by grounding and bonding containers and equipment before transferring
material. Use explosion-proof electrical (ventilating, lighting and material handling)
equipment.

Storage: Store in a segregated and approved area. Keep container in a cool, well-ventilated
area. Keep container tightly closed and sealed until ready for use. Avoid all
possible sources of ignition (spark or flame).

Hygiene Practices: Wash hands, forearms and face thoroughly after handling chemical products, before
eating, smoking and using the lavatory and at the end of the working period.
Appropriate techniques should be used to remove potentially contaminated
clothing. Wash contaminated clothing before reusing. Ensure that eyewash stations
and safety showers are close to the workstation location.

To Top of page

SECTION 8 : EXPOSURE CONTROLS, PERSONAL PROTECTION : (N/A)

Engineering Controls: Use only with adequate ventilation. Use process enclosures, local exhaust
ventilation or other engineering controls to keep worker exposure to airborne
contaminants below any recommended or statutory limits. The engineering
controls also need to keep gas, vapor or dust concentrations below any lower
explosive limits. Use explosion-proof ventilation equipment.

Skin Protection Description: Personal protective equipment for the body should be selected based on the task
being performed and the risks involved and should be approved by a specialist
before handling this product.

Hand Protection Description: Chemical-resistant, impervious gloves complying with an approved standard
should be worn at all times when handling chemical products if a risk assessment
indicates this is necessary.

Eye/Face Protection: Safety eyewear complying with an approved standard should be used when a risk
assessment indicates this is necessary to avoid exposure to liquid splashes,
mists or dusts.

Respiratory Protection: Use a properly fitted, air-purifying or air-fed respirator complying with an approved
standard if a risk assessment indicates this is necessary. Respirator selection
must be based on known or anticipated exposure levels, the hazards of the product
and the safe working limits of the selected respirator.

Recommended monitoring procedures: If this product contains ingredients with
exposure limits, personal, workplace atmosphere or biological monitoring may be
required to determine the effectiveness of the ventilation or other control measures
and/or the necessity to use respiratory protective equipment.

Hygiene measures: Wash hands, forearms and face thoroughly after handling
chemical products, before eating, smoking and using the lavatory and at the end of
the working period. Appropriate techniques should be used to remove potentially
contaminated clothing. Wash contaminated clothing before reusing. Ensure that
eyewash stations and safety showers are close to the workstation location.

Environmental exposure controls: Emissions from ventilation or work process
equipment should be checked to ensure they comply with the requirements of
environmental protection legislation. In some cases, fume scrubbers, filters or
engineering modifications to the process equipment will be necessary to reduce
emissions to acceptable levels.

To Top of page

SECTION 9 : PHYSICAL and CHEMICAL PROPERTIES : (N/A)

Color: Clear

Odor: Hydrocarbon.

Not applicable.

Physical State: Liquid.

Vapor Density: Highest known value: 4.7 (A ir = 1) (Solvent Naphtha (Petroleum), Medium
Aliphatic)

Flash Point: 37.8 deg C (100 deg F)

Flash Point Method: Open cup: (Tagliabue.).

Not available.

Boiling Point: Condensation point: Lowest known value: 159 deg C (318.2 deg F). (Solvent
Naphtha (Petroleum), Medium Aliphatic)

Not available.

Solubility: Soluble in the following materials: acetone.
Insoluble in the following materials: cold water.

Density: Relative: 0.774 @ 60 deg F (Water = 1)

Not available.

Evaporation Point: 0.27 (Solvent Naphtha (Petroleum), Medium Aliphatic) compared with Butyl
acetate.

Percent Volatile: 100% (v/v)

Volatile Organic Compound
Content:

100 (%)

Flammable limits: Greatest known range: Lower: 1 % Upper: 7% (Solvent Naphtha
(Petroleum), Medium Aliphatic)

Dispersion properties: Not dispersible in the following materials: cold water, hot
water.
See solubility in the following materials: acetone.

Mil PRF-7024 Type II Barton Solvents, Inc.
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SECTION 10 : STABILITY and REACTIVITY : (N/A)

Chemical Stability: The product is stable.

Conditions to Avoid: Avoid all possible sources of ignition (spark or flame). Do not pressurize, cut, weld,
braze, solder, drill, grind or expose containers to heat or sources of ignition.

Incompatibilities with Other
Materials:

Materials to avoid: Reactive or incompatible with the following materials: oxidizing
materials

Hazardous Polymerization: Will not occur.

Hazardous Decomposition
Products:

Under normal conditions of storage and use, hazardous decomposition products
should not be produced.

To Top of page

SECTION 11 : TOXICOLOGICAL INFORMATION : (N/A)

Medium Aliphatic Solvent Naphtha (M) :

Acute Health Effects: Conclusion/Summary: Not available.

Chronic Effects: Conclusion/Summary: Not available.

Carcinogenicity: Conclusion/Summary: Not available.

Mutagenicity: Conclusion/Summary: Not available.

Teratogenicity: Conclusion/Summary: Not available.

Reproductive Toxicity: Conclusion/Summary: Not available.

To Top of page

SECTION 12 : ECOLOGICAL INFORMATION : (N/A)

Environmental Fate: Environmental effects: No known significant effects or critical hazards.

Biodegradation: Conclusion/Summary: Not available.

Effect of Material On Aquatic Life: Aquatic ecotoxicity:
Conclusion/Summary: Not available.

To Top of page

SECTION 13 : DISPOSAL CONSIDERATIONS : (N/A)

Waste Disposal: The generation of waste should be avoided or minimized wherever possible. Avoid
dispersal of spilled material and runoff and contact with soil, waterways, drains and
sewers. Disposal of this product, solutions and any by-products should at all times
comply with the requirements of environmental protection and waste disposal
legislation and any regional local authority requirements.

Disposal should be in accordance with applicable regional, national and local laws
and regulations.
Refer to Section 7: HANDLING AND STORAGE and Section 8: EXPOSURE
CONTROLS/PERSONAL PROTECTION for additional handling information and
protection of employees.

To Top of page

SECTION 14 : TRANSPORT INFORMATION : (N/A)

DOT Shipping Name: Petroleum distillates n.o.s. Combustible Liquid

DOT UN Number: UN1268

DOT Hazard Class: Combustible liquid

DOT Packing Group: III*

Comments: PG*: Packing group

To Top of page

SECTION 15 : REGULATORY INFORMATION : (N/A)

Medium Aliphatic Solvent Naphtha (M) :

TSCA 8(b): Inventory Status: U.S. Federal regulations: A ll components are listed or exempted.

United States inventory (TSCA 8b): A ll components are listed or exempted.

Section 302: SARA 302 extremely hazardous substances: No products were found.
SARA 302 emergency planning and notification: No products were found.
SARA 302 hazardous chemicals: No products were found.

Section 304: SARA 304 extremely hazardous substances: No products were found.
SARA 304 emergency planning and notification: No products were found.
SARA 304 hazardous chemicals: No products were found.

Section 312 Hazard Category: SARA 311/312 extremely hazardous substances: No products were found.
SARA 311/312 hazardous chemicals: No products were found.
SARA 311/312 MSDS distribution - chemical inventory - hazard identification:
MIL PRF- 7024E TYPE II:

Mil PRF-7024 Type II Barton Solvents, Inc.
Revison:01/05/2010, Version: Page:4 of 5

94

MSDS



  Acute: Yes

  Chronic: Yes

  Fire: Yes

Section 112(r): Clean A ir Act Clean A ir Act (CAA) 112 accidental release prevention: No products were found.
Clean A ir Act (CAA) 112 regulated flammable substances: No products were
found.
Clean A ir Act (CAA) 112 regulated toxic substances: No products were found.

Section 116.4 part 117: Clean
Water Act

Clean Water Act (CWA) 307: No products were found.
Clean Water Act (CWA) 311: No products were found.

OSHA 29 CFR 1200: This material is considered hazardous by the OSHA Hazard Communication
Standard (29 CFR 1910.1200).

HCS Classification: Combustible liquid
Target organ effects

To Top of page

SECTION 16 : ADDITIONAL INFORMATION : (N/A)

HMIS:

     Health Hazard: 1

     Fire Hazard: 2

     Reactivity: 0

NFPA:

     Health: 1

     Fire Hazard: 2

     Reactivity: 0

Label Text: Label Requirements: FLAMMABLE LIQUID AND VAPOR.
VAPOR MAY CAUSE FLASH FIRE.

MSDS Revision Date: 1/5/2010
Supersedes: 7/26/05
Supersedes: 6/4/03
Supersedes: 1/8/02
Supersedes: 7/23/01
Supersedes: 2/10/98
Supersedes: No Previous Validation.
Version: 1

No Indicates information that has changed from previously issued version.

MSDS Author: Responsible name: Barton Solvents, Inc.

Disclaimer:

Notice to reader:
To the best of our knowledge, the information contained herein is accurate. However, neither the above- named supplier,
nor any of its subsidiaries, assumes any liability whatsoever for the accuracy or completeness of the information
contained herein.
Final determination of suitability of any material is the sole responsibility of the user. A ll materials may present
unknown hazards and should be used with caution. A lthough certain hazards are described herein, we cannot guarantee
that these are the only hazards that exist.

Hazardous Material Information System (U.S.A.):
Caution: HMIS® ratings are based on a 0-4 rating scale, with 0 representing
minimal hazards or risks, and 4 representing significant hazards or risks A lthough
HMIS® ratings are not required on MSDSs under 29 CFR 1910.1200, the preparer
may choose to provide them. HMIS® ratings are to be used with a fully
implemented HMIS® program. HMIS® is a registered mark of the National Paint &
Coatings Association (NPCA). HMIS® materials may be purchased exclusively
from J.J. Keller (800) 327-6868.

The customer is responsible for determining the PPE code for this material.

Other special considerations:
02-10-98 Corrected UN ##; 0723-01 Name Change; 01-08-02 Corrected
Contents; Change in name 06/04/03; Updated 07/26/2005; Specific gravity
correction 1/5/10

 
Copyright© 1996-2009 Actio Corporation. A ll Rights Reserved.
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INCH-POUND

MIL-PRF-7024E
1 Ott 1997
Superseding
MIL-c-7024D
30 August 1990

PERFORMANCE SPECIFICATION
CALIBRATING FLUIDS, AIRCRAFT FUEL SYSTEM COMPONENTS

This specification has been approved for all Departments and
Agencies of the Department of Defense.

1. SCOPE

1.1 scoK)f2. This specification covers the requirements for three
types of calibrating fluid used in the calibration of aircraft fuel
system components.

1.2 Classification. The fluids will be of the following types as
specified (6.2) :

Type I - Normal Heptane
Type II - Special Run Stoddard Solvent
Type III - High Flash Point Fluid

2. APPLICABLE DOCUMENTS.

2.1 .General. The documents listed in this section are specified in
sections 3 and 4 of this specification. This section does not include
documents cited in other sections of this specification or those
identified as recommended for additional information or as examples.
While every effort has been made to ensure the completeness of this
list, document users are cautioned that they must meet all the
requirements of the specified documents cited in sections 3 and 4 of
this specification, whether or not they are listed.

2.2 Government Documents.

2.2.1 Specifications, Standards, and Handbooks. The following
specifications, standards, and handbooks form a part of this document to
the extent specified herein. Unless otherwise specified, the issues of
these documents are those listed in the issue of the Department of
Defense Index of Specifications and Standards (DoDISS) and supplement
thereto, cited in the solicitation (see 6.2) .

SPECIFICATIONS

DEPARTMENT OF DEFENSE

MIL-I-25017 Inhibitor, Corrosion/Lubricity Improver, Fuel Soluble

Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to SA–ALC/SFSP, 1014 Billy Mitchell Blvd./Ste 1, Kelly AFB TX
78241-5603, by using the Standardization Document Improvement Proposal
(DD Form 1426) appearing at the end of this document or by letter.

1 1

AMSC N/A FSC 6850

DISTRIBUTION STATEMENT A. Approved for public release; distribution is
unlimited.
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2.3 No n–Gove rnment Dub lications. The following documents form a

part of this document to the extent specified herein. Unless otherwise
specified, the issues of the documents which are DOD adopted are those
listed in the issue of the DoDISS cited in the solicitation. Unless
otherwise specified, the issues of documents not listed in the DoDISS
are the issues of the non-Government documents which are current on the
date of the solicitation.

American Society

ASTM D 56 -

ASTM D 86 -

ASTM D 130 -

ASTM D 156 -

ASTM D 323 -

ASTM D 381 -

ASTM D 445 -

ASTM D 873 -

ASTM D 1093 -

ASTM D 1298 -

ASTM D 1319 -

ASTM D 2276 -

ASTM D 2386 -

ASTM D 3227 -

for Testing and Materials (ASTM)

Test Method for Flash Point by Tag Closed Tester (DoD
adopted)

Method for Distillation of Petroleum Products
(DoD adopted)

Methods for Detection of Copper Corrosion from
Petroleum Products by the Copper Strip Tarnish Test
(DOD adopted)

Test Method for Saybolt Color of Petroleum products
(Saybolt Chronometer Method) (DoD adopted)

Test Method for Vapor Pressure of Petroleum Products
(Reid Method) (DoD adopted)

Test Method for Existent Gum in Fuels by Jet
Evaporation (DoD adopted)

Test Method for Kinematic Viscosity of Transparent and
Opaque Liquids (and the Calculation of Dynamic
Viscosity) (DOD adopted)

Test Method for Oxidation Stability of Aviation Fuel
(Potential Residue Method) (DoD adopted)

Test Method for Acidity of Distillation Residues or
Hydrocarbon Liquids (DoD adopted)

Test Method for Density, Relative Density, (Specific
Gravity) , or API Gravity of Crude Petroleum
Petroleum Products by Hydrometer Method (DoD adopted)

Test Method for Hydrocarbon Types in Liquid Petroleum
Products by Fluorescent Indicator Adsorption
(DoD Adopted)

Test Method for Particulate Contaminant in Aviation
Turbine Fuels (DoD adopted)

Test Method for Freezing Point of Aviation Fuels
(DoD adopted)

Test Method for Mercaptan Sulfur in Gasoline, Kerosene,
Aviation Turbine, and Distillate Fuels (Potentiometric
Method) (DOD adopted)

ASTM D 3242 - Test Method for Total Acidity in Aviation Turbine Fuel
(DoD adopted)

2
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ASTM D 3606

ASTM D 4052

ASTM D 4057

ASTM D 4952

ASTM D 5972

ASTM E 29

MIL-PRF-7024E

Test Method for Determination of Benzene and Toluene in
Finished Motor and Aviation Gasoline by Gas
Chromatography

Test Method for Density and Relative Density of Liquids
by Digital Density Meter (DoD adopted)

Practice for Manual Sampling of Petroleum and Petroleum
products (DoD adopted)

Test Method for Quantitative Analysis for Active Sulfur
Species in Fuels and Solvents (Doctor Test)

Test Method for Freezing Point of Aviation Fuels
(Automatic Phase Transition Method)

Recommended Practice for Indicating Which Places of
Figures are to be Considered Significant in Specified
Limiting Values (DOD adopted)

(Application for copies of ASTM documents should be addressed to the
American Society for Testing and Materials, 100 Barr Harbor Drive, West
Conshohocken, PA 19428-2959).

(Non-Government standards and other publications are normally available
from the organizations that prepare or distribute the documents. These
documents also may be available in or through libraries or other
informational services. )

2.4 Order of Drecede nc~. In the event of a conflict between the
text of this document and the references cited herein, the text of this
document takes precedence. Nothing in this document, however, supersedes
applicable laws and regulations unless a specific exemption has been
obtained.

3
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TABLE I. Chemical and Phvsical Requirements and Test Methods.

REQUIREMENTS Type I Type II Type ASTM

III Test

Method

0.699 0.770 0.780 D 1298
Specific Gravity, *0.C)02 *().0()5 +0.005 D 4052

15.6°C/15.60C (60°F/600F)

+25 +25 D 156
Color, Saybolt, Lighter
Than

Viscosity, Centistokes at 0.785 D 445

O“c ( 32°F) +().01

L.J-l

25°C ( 77”F) fo.(J5

U.54 2.47

37.8°C (1OO”F) +().01 *().10

Vapor Pressure at 13.8 D 323

37.8°c (lOO°F), kPa (psi) (2.0)

Max

Existent Gum, mg/100ml 2.0 5.0 D 381
Max 1/

Potential Gum, mg/100ml 5.0 D 873
Max 2/

Distillation: 149(300) 216(420) D 86
Initial BP ‘C (“F) Min

Recovered 10% “C (°F) 21

221-232
Recovered 50% “C (“F) (430-

450)

Recovered 90% ‘C (°F) 3/

4
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TABLE I. Chemical and Phvsical Requirements and Test
Methods(cont) .

Final Boiling Point 210 (410) 232-246

“C (“F) Max (450-475)

Recovery, Percent Min 98.5

Range, 5 to 95% points 1.7 (3)

‘C (“F) &

Residue, Volume %, Max 1.5

Loss , Volume %, Max 1.5

Flash Point,°C(OF),Min 38 (100) 79 (175) D 56

Aromatics, Vol %, Max 20’.0 D 1319

Benzene, Vol %, Max 0.01 0.01 0.01 D 3606

Olefins, Vol %, Max 5.0 D 1319

Particulate Matter,
mg/1, Max 2.0 D 2276

Mercaptan Sulfur, %Wt, 0.001 D 3227
Max or Doctor Test Sweet D 4952

Copper Corrosion, Max No. 1 No. 1 No. 1 D 130
Total Acid Number,
mg/1, Max 0.015 D 3242

Freezing Point,°C(OF), -54 (-65) D 2386

Max D 5972

Acidity, Distillation Neutral D 1093
?esidue, Max

~/ Air Jet Method
~1 5-Hour Aging Period
~/ To Be Reported-Not Limited

4/ Must Include Temperature of 98°C(2080F)
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3. REQUIREMENTS

3.1 Mate rials. The fluids shall consist completely of hydrocarbon
compounds, except as otherwise specified herein.

3.2 Chemical and Phvsical Reuuirements . The product shall conform
to the requirements as specified in Table I. Requirements in Table I are
absolute and not subject to correction for tolerance of test methods.
The finished calibrating fluid shall be homogeneous, visually free from
water, sediment, or suspended matter and shall be clear and bright at
the ambient temperature or at 21 degrees Centigrade (70 degrees
Fahrenheit) , whichever is higher.

3.3 Additives - Corros ion Inhibitor. If so specified by the
procuring activity, a corrosion inhibitor conforming to MIL-I-25017
shall be blended into the calibration fluid by the contractor. The
amount added shall be equal to or greater than the minimum effective
concentration listed in the latest revision of QPL-25017. The supplier
may add any one of the corrosion inhibitors listed on the latest
revision of QPL–25017. The supplier shall maintain documentation that
the corrosion inhibitor used is an approved QPL-25017 product.

3.4 Additives –Antioxidants . If so specified by the procuring
activity, an anti–oxidant additive shall be blended into the type II
calibrating fluid in total concentration not less than 4.2 pounds of
inhibitor (not including weight of solvents) per 1000 barrels of fluid
nor more than 8.4 pounds per 1000 barrels, in order to prevent the
formation of gums and peroxides. The following additives or additive
blends are approved for use:

a. 2, 6-di-tert-butyl-4-methylphenol

b. 6-tert-butyl-2 ,4-dimethylphenol

c. 2, 6-di-tert-butylphenol

d. 75 percent min 2, 6-di-tert-butylphenol
25 percent max tert-butylphenols and tri-tert-butylphenols

e. 72 percent min 6-tert-butyl-2, 4-dimethylphenol
28 percent max tert-butyl-methylphenols and tert-butyl-
dimethylphenols

f. 55 percent min 6-tert-butyl-2, 4-dimethylphenol
45 percent max mixture of tert-butylphenols and di-tert-
butylphenols

9. 60 to 80 percent 2, 6-dialkylphenols
20 to 40 percent mixture of 2, 3,6-trialkylphenols and 2,4,6-
trialkylphenols

h. 35 percent min
65 percent max
butylphenols

i. 60 percent min
40 percent max

i. 30 percent min

2, 6-di-tert-butyl-4-methylphenol
mixture of methyl-, ethyl–, and dimethyl–tert–

2,4-di-tert-butylphenol
mixture

mixture
2, 4~6-trimethylphenol
70 percent max mixture

of tert=butylphenols

of 2,3, 6-trimethylphenol and

of dimethylphenols

6
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k. 65 percent min mixture of 2,4, 5-triisopropylphenol and 2,4,6
triisopropylphenol
35 percent max mixture of other isopropylphenols and biphenols

1. 55 percent min butylated ethyl phenols
45 percent max butylated methyl and dimethyl phenols

3.5 Wo rkmanshiw. The finished calibrating fluid shall be
homogeneous, visually free from undissolved water, sediment, or suspended
matter and shall be clear and bright at the ambient temperature or at

21°C (70”F), whichever is higher.

3.6 Toxicitv. The finished calibrating fluid shall have no adverse
effect on the health of personnel when used for its intended purpose.
The fluid shall contain no components which produce noxious vapors in
such concentrations that would cause physical irritation to personnel
during use or formulation under conditions of adequate ventilation.
percent composition of benzene shall be less than 0.01% of the total
volume of the calibrating fluid due to benzene’s toxic properties.

3.7 Limitinu Va lues. The following applies to all specified limits
in this performance specification: For the purposes of determining
conformance with these requirements, an observed value or a calculated

value shall be rounded off “to the nearest unit” in the last right–hand
digit used in expressing the specification limit according to the
rounding–off method of ASTM Practice E 29 for using Significant Digits
in Test Data to Determine Conformance with Specifications.

4. VERIFICATION

4.1 Class ificat ion of Ins~ec tion. The inspections shall be
classified as quality conformance inspections.

4.2 Qualitv Conformance Inspection. Inspections of individual lots
shall serve as a basis for acceptance and shall consist of all the
examinations and tests specified in section 3. Use the chemical and
physical requirements and applicable test methods as specified in Table
I for conformance testing.

4.3 Lot Definitions.

a. Bulk Lot of Material. M indefinite quantity of a homogeneous
mixture of material contained in one isolated tank or kettle which is
greater than 55 gallons in size, or a quantity manufactured by a single
plant run through the same processing equipment during one continuous
operation not exceeding a 24–hour period.

b. Packaued Lot of Material. A container lot of material shall be
defined as an indefinite number of 55-gallon drums or smaller unit
containers of identical size and type, filled with a homogeneous mixture
of material manufactured by a single plant run through the same
processing equipment during one continuous operation not exceeding a 24
hour period.

4.4 Sam~le. Each sample shall be of sufficient size to conduct all
the quality conformance tests as specified herein. Unless otherwise
specified, the quality conformance tests shall be performed on each
required sample.

4.5 SamDlina. Sampling shall be in accordance with ASTM D 4057.

7

102

Mil-Spec



MIL-PRF-7024E

4.5.1
lot shall
container

Drums. The number of drums selected for sampling from each
be according to Table II. The calibrating fluid from each

sampled shall constitute a separate sample.

TABLE II. Sa m~linu for test.

Number of containers Number of containers
in lot to be sampled

2-25 2
26-150 3

151-1200 5
1201-7000 8

4.2.2.1.4 Portable tanks, carqo tanks, and tank cars. Each
portable tank, cargo tank, or tank car shall constitute a lot. Unless
otherwise specified, the sample shall be composite into one sample when
one–third portions are withdrawn from the bottom, center, and top thirds
of the tank.

4.2 .2.1.5 Other containers. Unless otherw.
containers of 100 gallons or less water capacity
according to 4.2.2.1.3. Containers greater than
capacity shall be sampled according to 4.2.2.1.4

se specified, other
shall be sampled
100 gallons water

4.6 Gove rnment Reauested Samwle. When requested, a l–gallon sample
shall be forwarded to the laboratory designated by the procuring
activity for testing as specified herein.

4.7 Reiection. Failure of any calibrating fluid sample to conform
to any of the specification requirements shall be cause for rejection
of the lot represented.

5. PACKAGING

5.1 Packaainu. For acquisition purposes, the packaging
requirements shall be as specified in the contract or order (see 6.2) .
When actual packaging of materiel is to be performed by DoD personnel,
they will contact the responsible packaging activity to ascertain
requisite packaging requirements. Packaging requirements are maintained
by the Inventory Control Point’s packaging activity within the Military
Department or Defense Agency, or within the Military Department’s System
Command. Packaging data retrieval is available from the managing
Military Department’s or Defense Agency’s automated packaging files, CD-
ROM products, or by contacting the responsible packaging activity.

6. NOTES

(This section contains information of a general or explanatory
nature that may be helpful but is not mandatory. )

6.1 Intended Use. The fluids covered by this specification are
intended for use in the calibration of aircraft fuel system components.
Exercise caution to avoid prolonged contact with the skin and observe
Occupational Safety and Health Administration (OSHA) guidelines.

8
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Questions pertaining to the toxic effects should be referred to the
appropriate departmental medical service.

6.2 Acau isition Recfuirements . Acquisition documents should specify
the following:

::
c.

d.
e.
f.

::

Title, number, and date of this specification
Type
Issue of DoDISS to be cited in the solicitation, and if required, the
specific issue of individual documents referenced (see 2.2.1 and 2.3)
Facility where Government requested test sample should be sent
Quantity required, and size and type of containers required
Packaging requirements (see 5.1)
Addition of corrosion inhibitor to the’ calibrating fluid
Addition of anti-oxidant additive to the calibrating fluid

6.3 Part or Identifvina Number (PIN) . The PIN number is created as
shown below. It serves to identify a product during procurement and also
in the Federal Supply System.

M 7024

L Specification number.

1— Prefix for military specification.

6.4 Chanues from Previous Issue. Marginal notations are not used
in this revision to identify changes with respect to the previous issue
due to the extent of the changes.

6.5 Subiect Term (kev Wo rd ) Listinq.

High Flash Point
Corrosion Inhibitor
Antioxidant

Custodians:
Army – AV
Navy - AS
Air Force - 68

Review Activities:
Army - EA, MD
Air Force - 11
DLA - GS

Preparing activity:
Air Force - 68

(Project 6850-1205)
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