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FOREWORD

A group of knowledgeable specialists in the Aerospace Ground Equipment field were called upon to
provide a useful guide in preparing a specification for design of a propellant transfer unit used in
conjunction with weapon or space vehicle systems. The following information report is based on their
experience in the equipment and operations areas. As more data becomes available and state-of-the-
art launch operations advance, it is the intention of this committee to continue to pursue this area to
update these recommendations.

The committee recognizes that an all-inclusive approach for the entire spectrum of the weapon and
space vehicle field is not possible. In preparing this information report, only those variables are included
which identify a certain class of vehicles for specific conditions. The recommended performance and
system requirements are intended as typical or representative within the scope of this document.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright 1999 Society of Automotive Engineers, Inc.
Al rights reserved @ X\U [ H lﬁé
QUESTIONS REGARDING THIS DOCUMENT: {724) 772 0 i( 124) 776-0243 5. c u Fﬁ‘a

i

§

[ ;

TO PLACE A DOCUMENT ORDER: (724) 776{4970 \ 5(7.24) 76-0790 ! ;
SAE WEB ADDRESS http:// .53e.0¢ \ ‘ 1'; : ‘ i E



http://www.avadocuments.com/doc/sae-air1129
http://www.avadocuments.com/doc/sae-air1129

SAE AIR1129
TABLE OF CONTENTS
1. INTRODUCGTION ..ottt ettt et e ete s et e e aeesateeate s eateseaae s seeeeeeeeeeneeennes 4
2. GENERAL REQUIREMENTS FOR PROPELLANT TRANSFER UNIT.......oooioiiiiiiieeeeeeeeee, 5
3. PERFORMANCE AND SYSTEM REQUIREMENTS. ..ot 5
3.1 General REQUITEMENES ........ccouiiiiiiiiiieee et ettt st ee e e eee e eeete e e eenaenaas 6
3.11 Design REQUIFEMENLES..........cccciiiiie ettt et ettt et st e eneereeenas 6
3.1.2 General Procurement SpecCifiCations............cccouecuiiiioiicicecee et e 6
3.1.3 Major COMPONENES .........cooiiiiiiiiiee e ettt raeenneeaneas 6
3.14 Purchased PieCe Parts...........c.coouiiiiiiie ittt eee e 6
3.1.5 TOIBIANCES .....c.oeeiieiie ettt et e e et et et e e e bbe e b e s et e eeatesateesneeeteesteeanne 6
32 Materials aNd ProCeSSeS.........ccoiiiiie ettt e 6
3.2.1 Specifications and Standards.............cccccoevvvrinininieinene. ettt st e e aen e ne e eaea 6
3.22 MaEEIIAIS ...ttt et e e e e e 6
3.2.2.1 SHANAAIA PArS ......c.eeiiii et et e e 6
3222 Other Materials...........ocoiiiiieiece e ettt s e e 6
3.223 Protective Treatment.............oovi i et 6
3.224 WVEIAING ...ttt ettt e e et st e e eareebes e e seeesas e e seneeseeeesnnenaeens 7
3.2.3 Qualification REQUIFEMENES ...........oiioiiiiiei ettt e e e eee e e e e teeeereneens 7
3.24 Fluid Compatibility ............coooieiiiie ettt eeneeaas 7
3.2.41 Fluid Compatibility - Operation With UDMH...............c.ooooiiiiiii e 7
3.24.2 Fluid Compatibility - Operation wWith IRFNA..........cc.ooooiiee e 7
3.243 Fluid Compatibility - Operation with Hydrazine .................ocooovviviiiceeeeeeeeeeeeeee e, 7
3.244 Fluid Compatibility - Operation with NoOy4........ccvvviiiiiiniiiiiieeteecee e 8
3.25 EIECHICAI POWET ...ttt ettt e e r e e e eaee e aes 8
3.2.6 BONAING ...ttt e e et e et et eaeeeees 8
3.3 Design CharaCteriStCS .......c.oouiieiiiieeece et et e e e et e e e e e e e e aans 8
3.31 GENEral DESIGN ..ottt ettt et er et et s e eeeee 8
3.3.2 Detail Design CharaCteriStiCs ..........cccuvieiiiieiceceice ettt r e 8
3.4 Design Capability ...........cccooo o, 8
3.5 CONSITUCHION ...ttt ettt ettt e te s bae e saeeseeeeesneeeereeaaes 9
3.51 Propellant Transfer UNit ............o.o oot e e e e 9
3.5.2 PIPING SYSIEM ...t et en et e e 9
3.5.3 BleCtriCal SYSIEMS ... e e 9
3.54 Pneumatic Control SYSteM.............ccviiiiiiii e et 9
3.5.5 Controls and INStrumentation ...............ccocoiiiiieice e 9
36 Maintainability and Interchangeability ................ccccoooiiiiciiiic e 10
3.7 PeIfOrMANCE. .......ooiiiiiee ettt ettt e e e e ee e s eeee s enaeeeeeeeeeeeas 10
3.71 Fueling and DefUling ..........ccuiiioiie e e 10
3.7.2 Flushing and Drying of Lines and TanK..............ccccoeuieieiiiieeeeeiicee e 10
3.7.3 AdJUSTMENT ProVISIONS.........ocuiiiiiiiceieie ettt ettt e e e 10
3.7.4 Temperature CONAItIONING.........c.coviiiiiiiice et e e e e e e 10
R
-2.

Full document details: SAE AIR1129


http://www.avadocuments.com/doc/sae-air1129
http://www.avadocuments.com/doc/sae-air1129

SAE AIR1129
TABLE OF CONTENTS (Continued)
375 Environmental CoNditionS ............oocoiiiiiiiiii et 10
3.7.51 Transportation, Handling and Storage - Nonoperating, Uncontrolled Environments ......... 11
3.7.51.1 TEMPEIALUIE.........eoiii e et a e s e et e e st eeeeereeeeseneesanes 11
37512 AIMOSPREIIC PrESSUIE.......ooiiiiiiii et e e e r e e e e e e e e eeeeeea 11
375813 HUmidity ...oooooiieeee e et e e e et re e e e e treeeerreeetrees 11
R T I - 1| G o o [ U OO PO OOV PEUOS PP 11
3.75.2 Operation - Sheltered, Uncontrolled, Unexposed to Booster Blast Environments.............. 11
3.7.5.21 Sheltered ENVIrONMENES ... 11
3.7.5.21.1  TEMPEIAIUIE........oiieiei ettt et ettt e st e e et e e e e e e ee e eee e s neeees 11
3.7.5.2.1.2 AIMOSPNEIIC PIrESSUIE........ooviiieiiieeiiii ettt et e e e e eee e aeeeeeseeeeeareeeins 11
3.7.5.21.3 HUMIAILY ..ottt s et e et e e e erteeeeeeeeeseeeennaeeane 1"
3.7.5.2.1.4 EXPIOSIVE AtMOSPREIE ......oociiiiiiiiiiieicee ettt e e e e e s e e er e e eeneeeseeseeesans 11
37522 Uncontrolled ENVIFONMENTS ............oouiiiiiiiiiiiie sttt e e e 12
3.8 Component PErforMancCe ............ccoouiiiiiiie et s s a e 12
3.8.1 Propellant Transfer and Circulating PUMP ..........ccccoiiiiiiii e 12
3.8.2 FUME SCIUDDET ..o et e e e ee e 12
3.8.3 HEAt EXCRANGET ... ..ot ettt e e e et e e eeae s e e eeeens 12
3.84 Propellant Tank Weigh SCale...............coooiriiiiiiiieeceeeeeee et 12
3.8.5 Propellant Weigh TanK............oooiiiiiiieiice ettt s 13
3.8.6 BUDDIEI CAPACITY ......cocuiiieiee ettt e e e 13
3.9 EXIErNal LEAKAGE .......oi ittt e e e e 13
3.10 DIMENSIONS ...ttt ettt s e e te s st e et e ent e et e s e eeeenneesereeaneeeeeeeseeras 13
3.1 WVBIGHE ... ettt s st e e st e e st e s ebee e e eereseenr et e eneee 13
3.12 C0IOT ... ettt e et ettt et e e e et e e et e s e e ean e eareeeeaens 13
3.13 L 14 =] o T USROS URSROPROPRORUP 13
3.14 Nameplate and Product Markings............coueeooeieiiee et s e e e e e e e e aee e 14
3.14.1 Identification Of ProdUCL.............coooiiiiiii e e ree e 14
3.14.2 INSTIUCHON PIAteS......c.iiiiiieee ettt e e e e e e e see s 14
3.14.3 MAEKINGS ...ttt et e e e et e e te s ea bt e e e e e eateneneeeeae s e eeeeas 14
3.144 Identification Markings .........cccooiiiiiicc et ee e e 14
3.145 NOMEBNCIALUIE ... ettt eeee e e e 14
3.15 WOTKMANSIIP ...ttt et e e eae e e er et ette e e ee e e e e 14
3.16 DBVIALIONS ...ttt ettt et s et et e et e e reaeae e 14
e ]
-3-

Full document details: SAE AIR1129



http://www.avadocuments.com/doc/sae-air1129
http://www.avadocuments.com/doc/sae-air1129

SAE AIR1129

1.

INTRODUCTION:

The primary purpose of a Propellant Transfer Unit (PTU) is to temperature-condition and weigh a
specific amount of propellant, and transfer it to a vehicle propellant tank.

A secondary purpose of a PTU may be to drain propellant from the vehicle tank and return it to the
transfer unit when required. The transfer unit may also be used for flushing the vehicle fill lines and
transfer unit with appropriate flushing fluids, followed with nitrogen for the purpose of drying the lines
and weigh tank. The transfer unit may include provisions for helium purging of the propellant transfer
tank and lines, and supplying a blanket of helium pressure to the transfer tank.

Each PTU consists of a piping system with appropriate propellant and pneumatic valves, regulators,
relief valves, filters and a propellant pump. Various components such as a scrubber, bubbler,
propellant cooler (heat exchanger), propellant weigh tank, weigh scale and a chiller may make up the
balance of the assembly. The PTU is an integrated assembly with all components mounted on a
common support frame. Protective covers are provided for those units which operate outside of a
controlled environment area.

Items to be specified prior to design of the PTU include:

a. Operational Environment - Temperature limits, atmospheric pressure limits and explosive

atmosphere.
b. Electrical Input - AC DC -
Voltage Voltage
Amperes Amperes
Frequency

Single or 3-Phase

c. Liquid Input - e.g., Inhibited red fuming nitric acid (IRFNA), unsymmetrical dimethy! hydrazine
(UDMH), hydrazine, nitrogen tetroxide (N,O,4), water and/or flushing fluids.

d. Gas Input - Helium, Nitrogen or other.

e. Control Functions - Local control at unit, local readout functions, remote control from blockhouse,
and readout from blockhouse.

f. Scale System - Transfer accuracy and maximum readable scale loading.
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1. (Continued):

g. Liquid Transfer - Transfer rate, circulation rate, transfer outlet size, filtration and transfer
temperature.

h. Temperature Conditioning - Cooling capacity, heating capacity, refrigerant cooling medium, and
propellant heat exchanger cooling capacity.

2. GENERAL REQUIREMENTS FOR PROPELLANT TRANSFER UNIT:

The detail specification for the propellant transfer unit should include Scope, Effectivity (part number,
model number and propellant fluid usage), and Purpose.

A section of the specification should be provided for identification ahd tabulation of documents which
shall include applicable Military Specifications, Federal Standards, Military Standards, Publications,
Contractor Specifications and Drawings, and other Publications.

Typical Performance and System Requirements are provided in an expanded section 3. which follows.

A Product Assurance section should be included in the specification. The general Quality Assurance
Provisions should include instructions for the Requirement of Inspection and Rejection of PTU
Components. Additional instructions, identified as Test Equipment, Examination of Product, and
Adjustments and Repairs During Test should become a part of the specification. A subsection entitled
“Acceptance Tests” should be included and provide for such items as Test Methods (Examination of
Product, Electrical Continuity and Functional Tests), Test Conditions, Tolerances (Temperature,
Barometric Pressure and Relative Humidity) and Electrical Continuity. Requirements for “First Article”
tests should be identified for those tests which are not to be repeated on subsequent items. In
addition, Functional Tests should form a subsection of Electrical Tests and Mechanical Tests (External
Leakage Check, Pneumatic Control System and Operational Tests).

A Preparation for Delivery subsection should include instructions for Packaging for Shipment and
Storage, Marking for Shipment and Tank Loading.

The last section of the general specification should identify Intended Use and Test Reports.
3. PERFORMANCE AND SYSTEM REQUIREMENTS:
Within the general specification the performance and systems requirements should be identified as

Requirements. A typical section is detailed herein to expand on the specific functions for a typical
Propellant Transfer Unit.
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