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MANIFESTED

ORIGINAL PAGY I¥

OF POOR QUALITY

© MANIFESTED COMMERCE LAB MISSIC
& DESIRED '
EXPERIMENT DESIRED DESIRED 1985 1985 )
NAME APPARATUS CARRIER [J[FimialM[J{s[AIS|o[NID]S IFMAIMIslalAlS]C
3
A HORMONE PURIFICATION IEF MID.DEEK, SiL ° A ‘1
PROTEIN CAYSTAL QROTH PCG MID:DEGK, 5L A
CLECTROPHORESIS CFES MID-DECK ® 4 A
ELECTRO. PHARMACEUT CFES MID-DECK A
g CHAR, OF CRYSTALS Hgl2 vea 5iL ) A
& | VAPOR GROWTH CRYSTALS HgCdTe GPRAP, AADSF MEA, MSL ® ®
£ | ORGANIC CRYSTAL GROWTH DMOS MID-DECK, S/L |[1STFLIGHTB411.208A A & A A A A
Z | SEMICONDUCTOR MTL'S PbSnTe AADSF MSL, MEA © ]
i | MLR (100 m)) MLR MID-DECK °® A A i
¢ | CONTAINERLESS GLAGS PROC. SAAL MSL, MEA ® ® l
< [ ALIGN. MAGNETIC COMP, ADSF Il MSL [ ] )
g GRAPHITE FORMATION ADSF Ill, MDSF MSL, S/l |
o | SUPER ALLOYS ADSF 1l MSL A A 1
o | LEVITATION STUDIES EML MSL #
& [ RiEF RIEF MID-DECK, SiL 1
% | GaAs cAYSTALS GRADIENT FURNACE MSL !
g © | FOAM STABILITY FOAM GENERATOR | MID.DECK, SiL r'N ;
Z  © [ THIN FILM & SOLUTIOM GROWTH 3M DEVELOPED MID-DECK, Sil. —> PART OF 72 FLIGHTS|
2 = | CELL GROWTH PHARM, PROPRIETARY MID-DECK, SIL
%= = | SOLUTION GROWTH OF CRYSTALS [30L. CRYSTAL GROWTH] MID-DECK, 5/
@ £ )CIEF CIEF SiL
@ 2 | GaAs ELECTROEPITAXY ECG SIL (S18)
= SOLUTION CRYSTAL GROWTH 78D MID-DECK, SiL
MLR (260 mi) MLR MID-DECK, SiL
g SPACE PRODUCED COATINGS TBD CARGO BAY
w ¥ | GLASS FIBER PULLING MODIFIED SAAL MID-DECK, SIL
o
o AGM. OF RED BLOOD CELLS PROPRIETARY MID-DECK )
= SEMICONDUCTOR MTL PhSnTo GPRF MEA o
8 DIR. SOLIDIFICATION ADSF 1) MsL @{
= MICRO G SILICON ZONING PROPRIETARY MSL |
o MICROSTRUCTURAL ANALYSIS EXISTING MSL, MEA
= GROWTH OF CRYSTALS HgCdTe AADSF MSL F.\
S PROTEIN CRYSTAL GROWTH FES SiL
GROWTH OF fiaAs CRYSTALS AADSF MsL
CONTAINERLESS UNDERCOOLING TBD TBD
HOMOGENEOUS CRYSTALLIZATION SAAL MSL, MEA
ULTRAPURE GLASS TBD 18D A
MOVING WALL ELECTROFPHORESIS TBD MID-CECK, SIL
PHASE PARTITIONING TBD MID-DECK, SiL
CELL PARTITION IEF MID-DECK, SIL
DROPLET COMBUSTION TBD MID-DECK, SIL
GLASS MICROBALLOONS SAAL MSL
IMPURITY EXTRACTION TBD TBD
GAG-JET DIFFUSION FLAMES TBD SiL
FLAME SPREADING T8D MID-DECK, SiL A
PARTICAL CLOUD COMBUSTION T8D MID-DECK
v PREMIXED GAS Ft WME TBD SiL
Z 4] CONTAINERLESS GLASS PROC. SAAL MEA e & ¢ e
& . = | ISOTHERMAL SOLIDIFICATION GPAF MEA ®
o E ® | LIQUID PHASE MISCIBILITY GPRF MEA ® A
Z Z & E | DIFFUSION OF LIQUID ZINC GPRF MEA ®
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SRENAL i o
OF COOR QUALITY

SHUTTLE FLIGHT OPPORTUNI

— i
PAYLOAD | CARRIER | REMARKS 1999 1986 1067 |
J|Flmlalml o |a|a)s|olnip] o|Fimlalm]s [s|als|o|n]of s |Fm|aiv] s]s|Als]
SPACELAB3 | LM+MPESS [CARGO FROZEN s ‘i
SPACELAB2 |1G+3»  |CARGO FROZEN # l
SPACELABD-1 | LM 100 FULL ¥ |
SPACELABJ  |LM+1P  |100 FULL
EOM - 1/2 SM+1P  |POTENTIAL *
EOM - 8 G +1P POTENTIAL
ML - 1 LM+1P  |RES. SINGLE RACK %
IML . 2 LM+1P  |POTENTIAL ]
MSL - 5 MPESS  |POTENTIAL # ]
MSL - 7 MPESS  |POTENTIAL # |
MSL - 8 MPESS  |POTENTIAL * i
MSL - 9 MPESS  |POTENTIAL .
MSL - 10 MPESS  |POTENTIAL i
MID-DECK EAC, OTHER |POTENTIAL B Rk ok Sk Ha g e ¥
PL OPPTY MPESS  [POTENTIAL ) [P
PL OPPTY PALLET  |POTENTIAL .
REFLIGHT OPPTY POTENTIAL #
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MODULAR BAGK INSERT/CONTAINER

STANDARDIZED
RACKICONTAINER
INTERFACE
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FORWARD

This appendix is an assemblage of the three Commerce Lab
data bases. The data bases will be updated during the
course of the study as addlitional or revision information
and data become avallable.

The appendix is organized into three sections to accommodate
these elements. Each section is a stand-alone document.
For wvisibility inteo utilization of these elements, the
reader is referred to the Final Report titled "Commerce Lab:
Mission Analysis and Payload Integration Study" (NAS8=36109)
dated July 1985. That document provides a top=-level diagranm
of +the study £low and top=level £low diagrams =for the
development of the three data bases as well as the approach
utilized in performing trades and analysic and mnission
planning.

A=l




L3 B

[

P

=

Appendiz
TABLE OF CONTENTS

Section 1.0, User Requirements
Foreword
Table of Contents
Data

Scetion 2.0, Apparatus Capabilities and Availability
Foreword
Table of Contents
Data

Seetion 3.0, Carrier Capabilities
Foreword

Table of Contents
Data

PRECEDING PAGE BLANK NOT FITNTH

B-iii

£l-]
Al-ii
Al-1

A2-i
A2-1ij
A2-1

A3-i
A3-iii
A3-1




4
N

S

- B wr

SV ORI, | WA

4

e == e

2.0 UscrRegrirements

1.0 User Requirements




FOREWORD

Section 1.0 of this appendix provides information on current NASA
Materials Processing in Space (MPS) programs and private eommercial
studies. Since this area is dynamie, it represents the most current
information on each study. A glossary of terms which defines the
"disuriminating faetor” for each study has been provided.

An attempt to categorize the areas of invastigations into the identified
research tracks in each discipline has been undertaken. A breakdown of
the research tracks and its associnted code is given prior to the start of
each discipline seetion. The research track code is listed next to the area
of investigation on the data sheets. Further refinement of the research
tracks will be undertaken as it is essential for accurate classification of
the areas of investigation.
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BIOTECIHNOLOGY REIEARCH TRACKS

Bl.0

B2.0

Electrokineties of Particles and

Macromolecules
Bil.l  Eleetrophoresis
Bl.l.1 Continuous
Flow Electro=
phoresis
BL.i1.2  Moving Wall
Electrophoresis
B81.1.3 Containerless
Bl.1.4  Free Zone Elcotro-
phoresis
Bl.1.5 Immunoelectro-
phoresis
Bil.2 Isoelectrie Focusing
Bl.2.1 Continuous
Flow Isoelcetrie
Foeusing
B1.2.2 Reeyeling Iso-
electrie Focusing
B1.2.3 Immobilines
Bl.2.4 Statie Column

Isoelectric Focusing

B1.3  Isotachophoresis

Bl.3.1  Continuous
Flow Isotacho~
phoresis
Recyeling Iso-
tachophoresis
Statie Isotacho-
phoresis

Bl.3.2
BL.3.38

General Kineties of Particles
and Maecromolecules

B2.1 Thermophoresis

B2.2  Photophoresis

B2.3  Phase Partitioning
B2.3.1  Separation of
Phases (1) Elec-
tric Field

B2.4 Chromatofocusing
B2.5 Field Flow Fractionation

B3.0

B4.0

B5.0

B6.0

Cell Culturing

B3.1  Cell Culturing Techniques
Bd.1.1  Simple Suspension
B3.1.2  Monolayers
B3.1.3 Mierocarrier

Beads

B3.1.4 Hollow Fibers

B3.2 Cell Fusion

B3.3 Secretion Scicnce

Macromolecule Crystallization
B4.1  Nuelcation and Orientation

Torees
B4.1.1  Seeded Versus
Nonseeded
Growth
B4.1,2  Vapor Phase
Transfier
B4.1,8  Liquid. Diffusion
B4.1.4  Dinlysis
Biorheology
BS5.1 Dynamies of Particle
Flow in Qrgans

B5.2  Dynamies of Blood
Flow in Vessels
B5.3  Blood Storage

Development of Analytical

Tools for Use at Mierogravity

B6.1  Laser Doppler Probing

B6.2 Two-Limensional Fleetro~
phoresis
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IRCLLES DIBTIPLINE

ATEA N7 INVESTIGATION

IANVERTIGATION CRATEZONY

IMVESTIGRTION STATUS

AOTENTIAL APRLICATION

COvMFERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGARTION

RERUIREMENTE

N, FLIGHTS

TENTATIVE FLIBGMT
DATE

REMARKS

L G A TS
OF FOOR QUALLY,

BIOTEC-HNOLOGBY

AGEREBATION OF RED BLOGD CE.LS

BCIENTIFIC HNDWLEDGE

FLLIGRT IN JANUARY 83

DIAGNOSING DIBEASES
YES

DINTENFRABE, DR. LEOPOLD
SYDNEY HOSPRITAL AUSTRALIA

NONE

1

SCHEDULED FOR FLIGHT IN 85-2-20

ODRIBINAL FLIGHT IN DECEMBER OF 84,
UNTIL TANUARY OF 8S. NOQ REFLIGHT FORSEEN AT

THIE POINT.

Ai~l

POSTRONED
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PROCESSE DIGBCIPLINE

ARER OF INVESTICATION

INVESTIGATION CATEGORY

INVESTIGRTION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTEREBTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TOR LEVEL INVESTIGARTION
REQUIREMENTS

NG, FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKSE

BIOTECHNOLOBY

CELL BGRCATH PHARMACEUTICALS

SCIENTIFIC KNOWLEDBE,
PRODUCT DEVELOPMENT
GROUND BASED FOR FLIGHT

PHARMACEWUTICAL APPLICATIONS TO CELL GROWTH

YEB

LEY, DR. HENNETH
.OVELACE MEDICRL FOUNDATION

LOVELACE MEDICAL FOUNDATION

OXYGEN ENVIROMENT, SAMPLE CHANGE 0OUT,
INTENSIFIED., 100 SAMPLES, EXPERIMENT RUNS
DURARTION OF MISSION. ON-BOARD REFRIGERATION.
POWER REQUIRED IS 8BMALL. SELF-CONTAINED.

MAN

i

APPROXIMATELY 2.0 YEARS

A SERIES OF FOLLOW UP STUDIES HAVE BEEN
PROPOSED FOLLOWING THE QUTCOME OF THE
EXPERIMENT, GROUND BASED HARDWARE.

A1~-E

PROCESS DEVELOPMENT AND



PROCESE DIBCIPLINE
RRERA OF INVESTIGAT1ON
TNVESTIGATION CATEGORY
INVESTIGATION 8TATUE

POTENTIAL ARPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRARTIES

o INVESTIBATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGRTION

RERQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHWT
DRTE

REMARKS

BIGTECHNOLOBY

CEwl. PARTITION IN TWO POLYMER Bz, 2

ARUIEOUE PHABES

BCIEMTIFIC KNOWLEDGEE AND PROCESS DEVELOPMENT

GROUND BRSED FOR A FLIBHT ASSIGNMENY

BIOLOBICAL CELL PURIFICATION

YES

HARRIE, DR. J. MILTON

UNIVERSITY OF RLABAMA TN HUNTSVILLE
BROOKS, DR. DONALD

UNIVERSITY OF OREGON

PHARMACEUTICAL CO. (NO SPEC,)

DNE HOUR RUN TIME. REGUIRES CAMERAR AND VIDEO
DATA, REQUIRES 3-4 LOCKERS VOLUME. FOWER
REQUIRED IS5 NEGLIGIBLE, OPERATICNAL TEMP OF
4,0C. MAN INTENSIFIED.

=]

APPROXIMATELY 2.0~2.5 YERRS

NO FLIBHT ASBSIGNMENT. IEF APPARATUS FOR
SPECIFIC REQUIREMENTS. HRRDWARE IN DESIGN
STABE.

TR T



RPROCEEE DISCIRLINE

AREA OF INVEBTIGEATION

INVEBTISATION CATEGORY

INVESTIGATION B8TATUS

POTENTIAL RPRPLICATION

COVMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVEBTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL IMVESTIGATION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

BIOTECHNOLOBY

-
CIEF Bl.2. 1 t k

!
D
ECIENTIFIC ANOWLEDBE AND RROCESS DEVELOPMENT °

i
BROUND PASED FOR FLIGHT .

PURIFICATION TECHNIQUES

YES [a

BIER, DR. MILAN
UNIVERSITY OF ARIZONA

—_= 3

SHERRING~PLOUEBH

POWER REQUIRED 400~300 W FOR DURATION OF
MISSION.

APPROXIMATELY 2.0 YEARS OR MORE.
PROGRESS OF RIEF DEVELOPMENT.

DEPENDS ON

DOUBLE RACK. IDEA BTAGE

.

3
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PROCESS DIBCIPLINE

AREA OF INVEGTIGATION

INVEBTIGATION CATEGBORY

INVESTIBATION STATUS

POTENTIAL ARPLIEATION

COMMERCIA' POTENTIAL

INTERESTED PARTIES

o INVESTIGATORS

o COMMEROIAL INTEREST

TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DRTE

REMARKS

@Rﬁ@u?gf‘i[!n E‘,k" “..; L‘.

OF POG2 QUALILY,
BIOTECHNOLOBY
CYROBENIC EQUIVALENCE PRINCIPAL B&. 0

BCIENTIFIC HKNOWLEDGE

GROUND BRASED RESEARCH

NONE

NO

EVERITT, DR. F.
STANFORD UNIVERBITY
WORDEN, DR. P,
STANFORD UNIVERSITY

A1-5
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PROCESS DISCIPLINE

AREA OF InNVESTIGATION

INVESTIGATION CATEGORY

TNVESTIGRTION STATUS

BOTENTIAL ARPLICATION

COMMERCIRAL BOTENTIAL
INTERESTED PARTIES

o INVESTIBATORS

o COMMERCIAL INTEREST

TOR LEVEL INVESBTIGBATION
REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

BIOTECHNOLOBY

ELECTROPHORERIB In SPACE Bil.1.1
PRODUCT DEVELOPMENT

FLLIBHWT APPROVED

BEPARATION AND PURIFICATIDON OF RHARMACEU-

TICAL PRODULTS

YES

ROSE, MR. JAMES
MDAC

JEA MDAC/JOHNSONEJOHNSON

[

CFES HAS PEEN SCHEDULED FOR 2 FLIGHTS, FIRST
85-3-19. LESS8 THAN A YEAR REQUIRED FOR REFLIG

CONTINUGQUS FLOW ELECTROPHORESIS SYBTEM

M g

|
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i
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PROCESS DIGCIBLINE

ARER DF ITNVESTIGRATION

INVESTIGARTION CATEGORY

IMVESTIGATION STATUS

RPOTENTIAL APPLICATION

COMMERCIAL RPOTENTIAL
INTERESTED PRRTIEB

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARME

ORICINAL [
OF POCR G .\ ...

BIOTECHNOLOGY

ELECTROPHDRESIS PHARMACELT ICALS Bl. 1.1
“ROCESS DEVELOPMENT

FL.IGHT HRARDWARE

DEVELOPMENT OF PHARMACEUTICAL PRODUCTS

YES

ROSE, MR. JAMES
MDAC

MDAC/ JOHNSON&.JOHNSON
MAN INTENSIFIED, ONE SAMPLE CONTINUOUS OVER

EXPERIMENT DURATION,

-

CFES HAS HEEN SCHEDULED FOR & FLIGBMTS, FIRBT IN
8%-3-19. LESS THAN A YEAR REQUIRED FOR REFLIGHT

JER APPROVED FDR 7 FLIGHMTS. WILL THEN PROCEED
TO THE NEXT STRGE. (FREE FLYER)

DY =7




AROCESS DISCIPLINE BIOTECHNDLOGY

ARZA OF INVESTIGATION HORMONE PURI "ICATION BY IEF IN SPACE B1.2 &
INVESTIGATION CATEGORY SCIENTIFIC KNOWLEDGE AND PROCESS DEVELOPMENT
INVESTIBATION STATUS FLIGHT FLOWN ONCEj; SCHEDULED FOR REFLIGHT
POTENTIAL APPLICATION SUPPORTS RIEF DEVELOPMENT X
COMMERCIAL POTENTIAL YES | ]

INTERESTED PRRTIES

]
o INVESTIGBATDRS BEIER, DR. MILAN iz
UNIVERSITY OF ARIZONA

o COMMERCIAL INTEREST IONICS, INC. J
TOP LEVEL INVESTIGATION )
REQUIREMENTS }
NO. FLIGHTS g )
.

TENTATIVE FLIGHT SCHEDULED FOR REFLIGHT, 85-5-30 (S51-8). ]}

DATE
Pl
REMARMS NEED FOR MICROGRAVITY I8 OQUESTIONAELE. L

FERSIBILITY DEMONSTRATION IN SUPPORT OF RIEF
DEVELOPMENT. CENTER OF EXCELLENCE. jf

A1-8
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PROCESS DISCIPLINE

AREAR OF INVILTIGATION

INVESTIGRTION CATEGORY

TNVESTIBARTION STATUS

POTENTIAL RAPPLICATION

COmMMERCIAL POTENTIAL
INTEREBTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGRTION

REQUIREMENTS

ND. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

Ui b

Cl’: F':Cl\)n k‘.}a..rcl I"
BIOQTECKHNOLOGY
LOW GRAVITY BLOOD STORAGE BE, 3
YES

ARTHUR D. LITTLE

CNTR FOR BLOOD RESEARCH/HARVARD MED SCHODL.

Ri-9



PRUCESS DISCIPLINE

AREAR OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIBGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESBTED PRARTIES

o INVESTIGATORS

o COMMERCIAL INTERESBT
0P LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTRTIVE FLIGHT
DATE

REMARKS

BIOTECHNOLOBY

MOVING WALL ELECTROPHORESIS Fi.1.&2

SCIENTIFIC KNOWLEDBE WITH ARRLICATIONE

GROUND EASED TOWARD FLIGHT ABSIGNMENT

BI0LOGICAL CELLS AND PROTEINS

YES

SNYDER, DR. ROBERT 8.
NABA/MSFC

NONE TO DATE

ONE HOUR RUN TIME. POWER, 300W FOR COOLING
AND 100W FOR ELECTRIC FIELD. 3-4 LOCKER
VOLUMES REQUIRED. MAN INTENSIFIED.

2

APPROXIMATELY 3.0 YERRS

HARDWARE IN DESIGN 8TAGE.

AL=-10
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PROCESS DISCIPLINE

AREA OF INVESTIGARTION

INVESTIGATION CRTEGORY

INVESTIGATION STATUS

POTENTIAL RAPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGARTORS

o COMMERCIAL INTERESTYT
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIBHMTS

TENTATIVE FLIGHT
DRTE

REMARKSE

ORIGHIAL § - .
OF POGR G'aiivy

BIOTECHNOLOGY
NEW INGTRUMENTATION FOR PHASE B2, 3.
PRARTITIONING

PROCESS DEVELOPMENT

GROUND BASED TOWARD FLIGHT

BIOLOGICRL CELL PURIFICATION

YES

HARRIS, DR. J. MILTON
UNIVERSITY OF ALABAMA IN HUNTSVILLE

NONE TO DRTE

TO BE DEVELOPED

4

APPROXIMATELY &.0-2.5 YEARS

MOST LIKELY NOT COMMERCE LAE POTENTIAL
INSTRUMENTATION HARDWARE IN DESIGN BTAGE.

Al-11




PROCESS DISCIPLINE

AREA OF INVEBTIGATION

INVESTIGATION CATEGORY

TNVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REGQUIREMENTS

ND, FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

BIOTECHNOLOBY

RIEF

SCIENTIFIC KNOCWLEDGE AND PROCESS DEVELOPMENT

GROUND SASED FOR FLIGHT

PROTEIN PURIFICATION

YES

BIER, DR. MILAN
UNIVERSITY OF ARIZONA

SHERRING~-PLOUGH

RUN TIME OF 2 HRS

RPPROXIMATELY 2.0 YEARARS

EXISTING SROUND BASED SYSTEM.
POWER 275-375 W. 4 LOCKER VOLUMEE REQUIRED.

Bl.2. &

REIF 300 LES,

CDONCEPT STAGE, GROUND BASED HARDWARE.

A1-1&
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COMBUSTION SCIENCE RESREARCH TRACKS

C81.0 Combustion of Droplets and
Particles

Cs2.0

C83.0

C8l.1
C81.2
C81.3

Csl1.4
C81.8

Single and Multiple Drops
and Particles

Flame Structure, Stablility,
and Sphericity
Vaporization

Products of Combustion
Detonation in Clouds

Gas Phase Combustion

CS2.1
C82.2

C82.3
CS2.4
C82.5

CS2.6
C82.7
CS2.8

Flame Propagation and
Extinction
Pressure/Flammability
Limits
Autoignition/lgnition
Cool Flames

Flame Strueture and
Stability

Products of Combustion
Cellular Flames
Combustion of Stratified
Mixtures

Combustion of Large Solids

C83.1

C83.2
Cs3.3

Cs3.4

Solid Surface Flame
Spreading and Extinction
Radiative Ignition
Flame Structure and
Stability

Charring Phenomena

C84.0

C85.0

CS6.0

C87.0

Smoldering

C84.1 Flame Structure and
Stebility

C84.2 Radiative Ignition

C84.3 Flame Propagation

Liquid Pool Burning

CS5.1 Flame Structure and
Stability

C85.2 Flaming and Extinction
Transitions

C85.3 Hetrogeneous Kinetics

High Pressure Vaporization
and Combustion

Fire Safety

C87.1 Flame Inhibition

C87.2 Extinguishment Techniques
C87.3 Safety Systems
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PROCESS D1SCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGRTICN STATUS

POTENTIAL ARPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

= INVESTIGRTURS

o COMMZRCIAL INTEREET
TOP LEVEL INVESTIGRTION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATZ

REMARKS

CDMBUSTfGN BCIENCES

BUOYANCY EFFECTS UPON VAROR FLAME €81.0
PROCESSES

SCIENTIFIC KNOWLEDGE WITH ARPPLICATIONS TO
TERRESTRIAL PROCESSES

ANALYTICAL AND GROUND BASED FOR FLIGHT

NONE

NQ

HARSHA, DR. TOM AND EDELMAN, DR, RAYMOND
SCIENCE APPLICATIONS INC,

NONE

EXTERNAL VENTING AND SAMPLING OF GASSES IS
REQUIRED.

ELABORATE DIAGNOSTIC EQUIPMENT. LASERS TO
MEASURE THE FLOW OF GRS SAMBDLES.

ai-13




PROCESS DISCIPLINE

AREAR OF INVESTIGATION

INVESTIGARTION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TOP LEVEL INVEBTIBATION

REGUIREMENTS

ND. FLIGHTS

TENTATIVE FLIGHT

DATE

REMARKS

COMBUSTION SCIENCES

DROPLET COMBUSTION cs1.0
(DROPLET BURNING EXPERIMENT)

SCIENTIFIC KNOWLEDBE WITH IN~-SPACE AND
TERRESTRIAL APPLICATIONS

SHUTTLE FLIGHT HARDWARE DEVELOPMENT
COMEUSTION TECHNOLOGY IN STATIONARY POWER
PRODUCTION AND VERICLE PROPULSION

YES

WILLIAMS, PROF. FORMAN A.
PRINCETON UNIVERSITY
DRYER, BROF., FREDRICK
PRINCETON UNIVERSITY

DROPLET AND FLAME DIAMETERS V5, TIME FOR DROP-

LET LIFETIME DROPLET SIZE RANGE 0.5-2,0 MM
PRESBURE RANGE 0. 1-2.0 ATM. SEVERAL PURE
HYDROCAREON FUELS AND BINARY FUEL MIXTURES.

10

APPROXIMATELY 3.0 YEARS

DISPENSE DROPLETS IN A VESSEL WITH VISUAL
ACCESS. POSITION & DAMP OSCILLATIONE OF
DROPLET. IGNITE & RECORD VISUALLY DROPLET &
FLAME SIZE. VENTING USEFUL BUT NOT REQUIRED.
PDWER REQR. DRIVEN BY 2 HIGH-SPEED CAMERAS.
MIDDECK EXP. 2~-3 LOCHERS REQUIRED. TRW
DEVELOPRING THE HARDWARE.

Ri-14
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGRTION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TORP LEVEL INVESTIGATION

REQUIREMENTS

NOD, FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKE

COMBUSTION SCIENCES

FLAME SPREADING IN REDUCED GRAVITY £83.1

SCIENTIFIC KNOWLEDGE WITH IN SPACE
APPLICATIONS AND TERRESTRIAL PROCESSES

ANARLYTICAL AND GROUND BASED FOR FLIGHT

NONE
NO

ALTENKIRCH, PROF. ROBERT
UNIVERSITY OF KENTUCKY

NONE

28 SAMPLES. ATMOSPHERIC CHANGE 0OUT. EXTERNAL
VENTING REQUIRED. POWER 28VDC

SAMPLES IN CLEAR CONTAINER WITH DIAGNOSTICS
OUTSIDE. DESIGNED FOR MID-DECK.

ALl-15




PROCESS DISCIPLINE

AREAR OF INVESTIGATION

INVESTIBATION CATEGORY

INVESTIGATION STATUS

RPOTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGRTORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

ND, FLIGHTS

TENTARTIVE FLIGHT
DATE

REMARKS

- S———

COMBUSTION SCIENCES

FLAME SPREADING IN SOLID MATERIALS CB3.1J
(80LID SURFACE COMBUSTION)

|
SCIENTIFIC KNOWLEDGE WITH IN~SPACE AND '
TERREBTRIAL ARPPLICATIONS IN FIRE SAFETY

[
P4

SHUTTLE FLIGHT HARDWARE DEVELOPMENT |

DEVELOPMENT OF IN-SPACE FIRE HAZZARD PREDICTI
AND CONTROL; TERRESTRIAL SOLID FUEL TECHNOLOGY

YES “

ALTENKIRCH, PROF. ROBERT m,
UNIVERSITY OF KENTUCKY

OLS0N, SANDRRA AND SACKSTEDER, HKURT
NASA-LeRC

CLOSED VESSEL FOR INDIVIDUAL TEST VACUUM VENT-_
ING AND SAMPLE CHANGEQUT USEFUL BUT NOT
ESSENTIAL. OPERATING PRESSURE ¢.8-2.0 ATM.
LOCAL TEMR. MEASUREMENTS (THERMOCOUPLES) AND

MODERATE SPEED MOVIE RECORDING. ]

3

SCHEDULED FOR FLIGHT IN 85. SAFETY REVIEW IN

POWER REQUIREMENTS DRIVEN BY TWO MOVIE CAMERASL
EXPERIMENT COULD EVOLVE INTO A FIRE-SAFETY
TESTING FACILITY WITH POTENTIAL FOR REGULAR [

REFL IGHT.

ALt~16




PROCESS DISCIPLINE
RREA OF INVESTIGATION
INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

= INVESTIGATORS

o COMMERCIAL INTEREST

TOPRP LEVEL INVESTIGATION
REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

COMBUSTION SCIENCES
GAS-JET DIFFUSION FLAMES C81.0

SCIENTIFIC KNOWLEDGE WITH IN-SPACE AND
TERRESTRIAL RAPPLICATIONS

GROUND~BABED LOW~G EXPERIMENTATION (DROP TOWER)
STATIONARY POWER AND SENSIBLE HEART GENERATION;
FIRE SAFETY

YES

HARBHA, DR. TOM AND EDELMAN, DR. RAYMOND
SCIENCE APPLICATIONS, INC.

PRECISE GAS METERING ARPPARATUS, SMALL
COMBUSTION TUNNEL WITH CONTINUOUS VENTING
TO VACUUM,

SPACE-BRASED EXPERIMENTS WILL REQUIRE SUER-
STANCIAL ADDITIONAL INSTRUMENTATION INCLUDING
LASER DIAGNOSTICS OF VELDOCITY, TEMPERATURE,
AND SPECIES CONCENTRATION FIELDS.

Al-17
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TOR LEVEL INVESTIGATION
REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

GHIGEAL Pl s C
OF POOR QUALIIY

COMBUSTION SCIENCES
PARTICLE CLOUD COMEBUSTION C51.0

SCIENTIFIC KNOWLEDGE WITH IN SPACE AND
TERRESTRIAL APPLICATIONS

SHUTTLE HARDWARE DEVELOPMENT i

COAL COMBUSTION TECHNOLOGY ANMD FIRE BAFETY

YES

BERLAD, PROF. REE

UNIVERSITY OF CALIFORNIA, SAN DIEGO

Ll

UNIFORM DISTRIBUTION OF SOLID PHASE IN AIR IN A
CONSTANT PRESSURE COMBUSTION VISUR

FLAME TUBE.
RECORDING OF FLAME PROPAGATION.
FUEL/RAIR MIXTURE RATIO.

WIDE RANGE OF

10

CONCEPTUARL DESIGN REVIEW IN APRIL 8&5.
IN ZARLY 87

WIbL FlL.Y

SHUTTLLE MIDDECK EXRPERIMENT, REOQUIRING 4 LOCHKER
FUEL DISPENSED ON-ORBIT AND MIXED WITH AN
ACOUSTIC FIELD.
PAGATION RECORDED ON HIGH SBEED MDVIES. POWER
REGUIREMENTS DRIVEN BY CAMERAS. 8 EXRPERIMENTS
PERFDRMED ON 1 FLIGHT.
LeRC.

A1-18
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PROCESS DIGCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGRTION STATUS

POTENTIAL APRPPLICATION

COMMERCIAL POTENTIARL
INTEHISTED PARTIES

o INVESTIGATORS

s COMMERCIAL INTEREST
TOP LEVEL INVESTIBATION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DARTE

REMARKS

ORIGINAL PACE %
OF POOR QUALITY

COMBUSTIbN SCIENCES

PREMIXED-GAS FLAME PROPAGATION CB&.1

SCIENTIFIC KNPWLEDGE WITH IN-SPACE AND
TERRESTRIAL RPPLICATIONS

GROUND BREED LOW-G EXPERIMENTATION (DROP TOWER)

FIRE SAFETY, STATIONARY POWER GENERATION,
GROUND TRANSPORTATION PROPULSION

YES

RONNEY, DR. PAUL D.
NASA-L&RC

STREHLOW, PROF. ROGER
UNIVERSITY OF ILLINQIS

RRECISE BGAS MIXING APPARATUS, CONSTANT VOLUME
COMBUSTION VESSEL COMPATIBLE WITH 0-15 ATM.
VACUUM VENTING OF COMBUSTION VEBSEL IS
ESSENTIAL.

SPACE-BASED EXPERIMENTS WILL REGUIRE sSUB-
STANTIAL RDRITIONAL INSTRUMENTATION INCLUDING
LASERS FOR VELQCITY, TEMPERATURE, AND SPLIES
CONCENTRATION MEARSUREMENTS.

A1-19
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Electronic and
Electro Optical Materials




BLECTRONIC AND BELECTRO OPTICAL MATERIALS RESEARCH TRACKS
EM1.0 Processss

BM1.1

EM1.2

EM1.3

EM1.4

Dirsctional Solidification

EML.1.1 Bridgman-8tockbarger

Growth
EM1.1.2 Encapsulated

Zone Growth
EM1.1.3 Float Zone

Growth
EM1.1.4 Skull Melting

EM1.1.5 Vapor-Liquid-
Solid

Vapor Growth

EM1.2.1 Physical Vapor
Transport, Closed
Tubs

EM1.2.2 Chemical Vapor
Transport, Closed
Tube

EM1.2.3 Chemical Vapor
Transport, Open
Tube

EM1.2.4 Low-Temperature,
Long-Duration
Growth

Solvent Growth

EM1.3.1 Low Temperature
from H,0 or
Organlc.z Solvent

EM1.3.2 High-Pressure,
High-Temperature
Hydrothermal

EM1.3.3 High-Temperature
Flux

Epitaxy

EM1.4.1 Liquid Phase
from Melt

EM1.4.2 Liquid Phase
from Solvent

EM1.4.3 Vapor Phase

EM1.4.4 Electroepitaxy

EM2.0 Meaterials

EM2.1

Semiconductor Crystals
EM2.1.1 Superlattices
EN2.1.2 Silicon

EMZ2.1.3 Gallium Arsenide
EM2.1.4 II-V Alloys
EM2.1.5 H-VI All:ys
EM2.1.6 IV-VI Alloys
EM2.1.7 IV Alloys

EM3.0

EM2.2 Non-semiconductor Crystals
EM2.2.1 Magnetic Oxides
EM2.2.2 Ferroslectrics
EM2.2,3 Piezoslectrics
EM2,4.4 Phroelectrics,

Including TGS
EM2.2.5 hire

Sapp
EM2.2.6 Laser Materials
EM2.2.7 Nonlinear Fre-
quency Multipliers
EM2.2.8 Birefringent
and Optically
Active Materlals
EM2.2.9 Model Materials,
Including lce
EM2.3 Polyerystalline
EM2.4 Amorphous Materials

Phenomena
EM3.1 Mass Transfer
EM3.2 Heat Transfer
EM3.3 Vapor Behavior
EM3.3.1 Diffusion
EM3.3.2 Convection
EM3.3.3 Composition
EM3.4 Liquid Behavior
EM3.4.1
EM3.4.2 Diffusion
EM3.4.3 Sorot Effect
EM3.4.4 Surface Tension~
Driven Convection
EM3.4.5 BShape
EM3.5 Solidification
EM3.5.1 Dynamic Interface
Behavior
EMJ3.5.2 Undercooling
EM3.5.3 Nucleation
EM3.5.4. Morphological
Stability
EM3.5.5 Doping Inhomo-
geneity and
Segregation
EM3.5.8 Dislocation
Formation

K
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APRPLICATION

COMmMERCIAL POTENTIAL
INTERESTED RARTIES

o INVZETIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS

ALUMINUM=-SILICON ALLOY AND SPHERICAL EMz. 1.
SHELL TECHNOLOGY. BINARY MAGNETIC 21,3
COMPOSITES OF GaRs 3.5

YES

AL.COA/BRUMMAN AEROSPACE

AL-20C
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PROCESS DISCIALINE

AREAR OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIBATORS

o COMMERCIAL INTEZREST
TORP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DRTE

REMARKS

ORIGINAL PAGE 1§
OF POOR QUALITY

ELECTRUN&C AND ELECTRO ORTICAL MATERIALS
CADMIUM TELLURIDE LITHIUM e
NIOBRTE (FLOAT ZONE) FLORT
ZONE OF SILICON

Emll 1. 3,2. 1
2.1.5 & 3.9

PROCESS DEVELOPMENT
ANALYTICAL TO DARTZ
GRmMmMa RADIATION DETECTORS, SUBSTRATE FOR IR

DETECTORS, MEDICAL AND NUCLEAR APALICATIONS

YES

KERN, DR. EDWARD
MICROGRAVITY TECHNOLOGIES INC.

MICROGRAVITY TECH. INC. AND WESTECH SYSTEMS

TO BE DETERMINED

4=6 FOR DEVELOPMENT

CONCEPTUAL STARGE. SIMILAR TO ZONING OF GafAs
FOR TOR LEVEL INVESTIGATION REGUIREMENTS.
SEEKING FUNDING, WANTS TO FLY BUT ALL
ANALYTICAL TO DATE.

A T g it i e o e g
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PROCEBS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STRTUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

EL.ECTRONIC AND ELECTRO OPTICAL MATERIALS

CHARACTERIZATION OF TERRESTRIAL Emi.2. 1,

AND SPACELABE CRYSTALE OF Hpl2 2.2.8 & 3:4

PROCESS DEVELOPMENT AND PRODUCT DEVELOPMENT

FLIGHT

NUCLERR AND GAMMA RAY DETECTORS

YES

SCHNEPPRLE, DR. WAYNE
EG4G

EGLG

RUN TIME OF & DAYS. QPERATING TEMP3 100C,
POWER REQUIRED S00W, MAN INTENSIFIED.

3

SL II1 SCHEDULED FOR FLIGHT 85-4-30 (S51-B)
LEE8 THAN A YEAR REQUIRED FOR REFLIGHT.

VCG ON SL IIl UBES PART OF FES POWER. CREWMAN
TO ADJUST TEMPERATURE. EXPERIMENT RUNS FOR
MONTHS IN LAE.

Lt ]
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGARTION STATUS

POTENTIRL APPLICATION

COmMMERCTAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGATORSE

o COMMERLCTAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTARTIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS
FLUID DYNAMICS AND THERMODYNAMICS EMi. 2.2
OF VAPOR PHASE CRYSTAL GROWTH & 3.3
SCIENTIFIC KNOWLEDGE

GROUND BRSED

NONE

NO

WEIDEMEIER, DR, MERIBERT
REMNSSEL.ARER POLYTECHNIC INSTITUTE

NONE

NA

8]



PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CRATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVEGTIGARTION

RERQUIREMENTS

NO. FLIGHTS

TENTARTIVE FLIGBHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS

FLUID DYNAMICS OF CRYSTAL MELTS
UNDER REDUCED GRAVITY

SCIENTIFIC KNOWLEDGE

ANALYTICAL

NONE

NO

GREENSPAN, DR.

MIT

NONE

NA

Ai-24
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PROCESS DISCIPLINMNE

ARER OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COmMMERCIAL POTENTIAL
INTERESTZD PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TR LEVEL INVESTIGATION
REQUIREMENTS

NQ. FLIGHTSH

E TENTATIVE FLIGHT
DATE

: REMARKS

[T

ELECTRDNIC fAND ELECTRO COPTICAL MATERIALS

GaRs ELECTRDERITAXY EMi.4,2.1.3
& 2.2.8

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOQPMENT

FLIGHT

ELECTRONIC AND ELECTRO OPTICAL DEVICES

YES

MICROGRAVITY RESENARCH KRSSOCIATRES

20 KGM/FLIGHT FOR FIRST PROOF OF CONCEPT
FLIBHTS. RUN TIME; S0 HRS, OPERATIONAL
TEMP3 300C

8

TARGETED FOR SPACE STATION

ECGE, CONCEPT STABE. SELF CONTRINED. THREE
FURNACES AND AUXILIARY EQUIPMENT MOUNTED IN
THE STRUCTURE. 1055 LES NOMINAL.

Al1-2%




PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGDRY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COmMMERCIAL ROTENTIAL
INTERESTED PARTIES

o INVESTIGATORL

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS

GROWTH OF GaRs CRYSTALS Emi.i,2.1.3
& 3.5

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

GROUND BASED LEADING TO FLIGHT

IR SENSORS AND SUBSTRATES

YES

LARSON, DR. DARVID
GRUMMAN AEROSPACE

GRUMMAN AEROSPACE, ALCOAR, GTE

RUN TIMES OF 50 HRE. QPERATING TEMPs; 300C

VOLUME REQUIRED 4-8 CUBIC METERS. CRYSTAL
SIZE &" DIRAMETER

APPROXIMATELY &.0 YEARS

EDG ELECTRONICALLY DRIVEN GRADIENT
REFINE EXISTING GROUND HARDWARE

Al~-26
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PROCESS DISCIPLINE

ARER OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL RPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ORIGINAL PAGE IS
OF POOR QUALITY

ELECTRDNIC AND ELECTRO ORTICAL MATERIALS

BROWTH OF GaAs CRYSTALS FROM THE Emi.t &
MELT IN A PARTIALLY CONFINED 2.1.3
CONFIGURATION

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVEL.OPMENT

GROUND EBASED TENTATIVELY SELECTED FOR FLIGHT

IR DETECTOR

GATOS, PROF. HARRY C.
MIT

LAGOWSKI, DR. JACEK
MIT

NONE

1~3 SAMPLES, MAX TEMPs 1250C, 10-30 C/CM
GRADIENT AT 8S-L INTERFACE. 48 HOUR RUN TIME,

4

APPROXIMATELY 1.0 YEAR

APPROVED GROUNL~BARSED INVESTIBATION LEADING
TO FLIGHT RASSIGNMENT. ARDSF




PROCESS DISCIPLINE ELECTRONIC AND ELECTRO OPTICAL MATERIALS

AREA DOF INVESTIGATION GROWTH OF S80LID SOLUTION EmMi.1.1,2.1.5
SINGLE CRYSTALS HgCdTe & 3.3

INVESTIGATION CATEGORY SCIENTIFIC KNOWLEDGE

INVESTIBATION STRTUS GROUND BASED LEADING TO FLIGHT

POTENTIAL APRPLICATION IR DETECTOR

COMMZIRCIAL POTENTIAL YES

INTERESTED PRRTIES

o INVESTIGATORS LEHOCZKY, DR.
NASA/MSFC

o COMMERCIAL INTEREST NONE

sl LI

TOP LEVEL INVESBTIGATION SAMPLE SIZE 1.2 CM DIAMETER TEMP RANGE

REQUIREMENTS HOT-1100C, COLD-S0Q0C.
NG. FLIGHTS 4
TENTARTIVE FLIGHT APPROXIMATELY 1,5-2.0 YEARS
DARTE
REMARKS PROTOTYPE OF AADSF HAS BEEN DEVELODPED. THERE

EXIST 2-3 VERSION WILL USE ONE.

A1-28
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATIGCN CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIARL POTENTIAL
INTERESTED PARTIES

= INVESTIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NQ. FLIBHTS

TENTATIVE FLIGMT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS

MICROGRAVITY SILICON ZONING
INVESTIGATION

EM1,1.3,2.1.2
& 3.5

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

GROUND BRSED LEADING TO FLIGHT

PRODUCTION OF UNIQUE SILICONS FOR INDUSTRY

YES

KERN, DR. EDWARD
WESTECH BYSTEMS, INC.

NONE TO DATE, XERN TRYING TO START A COMPANY

RESISTANCE HEAT FLOAT ZONE. 1 Cm MELT ZONE.
DIAMETER OF SAMPLE§ & CM. MELT POINTg 1450C
POWER REQUIRED IS LESS THAN SO00W.

4

BCHEDULED FOR TWO FLIGHTS @7-3, MSL=-7 AND
87-9, mMsL-9

INITIAL EXPERIMENT TO DETERMINE IF CAN AVOID
MARANGONI FLOW. DESIGNED FOR MSL.

A1-29




PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIWL
INTERESTED PRRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NGO, FLIGHTS

TENTATIVE FLIGHT
DRTE

REMARKS

ELECTRDN&C AND ELECTRO OPTICAL MATERIALS

|

]
j

JR——

f
ORGANIC CRYSTAL GROWTH EM1. 3.1 & FT:.&L

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

HRAE FLOWN, FLIGHT HARDWARE EXIBTS

LIFE SCIENCES DYES, PIGMENTS AND POLYMERS

YES

POSIADLY, DR. CHRISTOPHER
3M

3Mm

3 LOCKERS VOLUME RECQUIRED. REACTION QCCURS
WHILE CREW NOT MOVING ARDUND. (l.E. RSLEEPR),
HEAT DISSIPATION AND POWER MINIMAL.

3M HAS 72 FLIGHTE BY 1995

FIRST FLIGHT B4~11-20, REFLIGHT WITHIN THE
YERR

DMOS RIG, EAC HOUSES S5IX REACTOR UNITS. A
GENERIC ELECTRONICS MDDULE CONTROLE THE
EXPERIMENT. & HOUSING SIMILAR TO MLR. FIRST

FLIGHT CELLS CONTAINED URER, CYARNINE TOSYLATE

TETRAETHYLAMMONIUM OXCNOL & PROPRIETARY.

A1=-30
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PROCESS DISCIRPLINE

RREA OF INVESTIGATION

INVESTIGATION CATEGORY

tNVESTIGATION S8TATUS

POTENTIAL APPLICATICON

COMMERCIAL. POTENTIAL
INTERESTED PARTIES

2 INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

ND. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS

PROTEIN CRYSTAL GROWTH IN LOW
GRAVITY

EM1.3.1 &
FT1.6

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT
GROUND BASED LEADING TO FLIGHT

DETECTORS

YES

FEIGELSON, DR. R. 8.
STANFORD UNIVERBITY

NONE

1

APPROXIMATELY 1.0-1.5 YEARRS

JUST REGAN GROWING LARGE PROTEIN CRYSTALS.
APPRRATUS SIMILAR TO FES




PROCESS DISCIPLINE

AREA OF INVESTIBATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALS
BEMICONDUCTOR MATERIALS Emi.1.1,2.1.59
Pb8nTe ¢ 3.5
SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT

FLIGHT

IR DETECTOR
YES

CROUCH, DR. ROGER K.
NABAR/LANGLEY RESEARCH CENTER

DOD AND OTHERS

TEMR OF 1000C FOR 26 HRS. SAMPLE SIZE 1, %-
7.0 CM DIAMETER. THREE SAMPLES A YERR.

SCHEDULED FOR THREE FLIGHTS, 8U-10-9,
MER=f{ -+ 87~4-27, MBL-~8; 87-10-21, MBL~10

PbSnTe RAADSF IS PLANNED FOR THIS.

Al~32
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PROCESS DISCIPLINE

RREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APRLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NQ. FLIBHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRDNIC AND ELECTRO OPTICAL MATERIALS
EEMICONDUCTORS MATERIAL EMi.1.1,2,1.5
GROWTH IN LOW=-GRAVITY & 3.5
ENVIRONMENT PbLENTe

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT

CONTINUING FLIGHT RESEARCH

IR DETECTORS FOR MILITARY USE

YES

CROUCH, DR. ROGER K.
NASA/LANGLEY RESEARCH CENTER
FRIPP, DR. ARCHIE

NBS

NONE

i

SCHEDULED FOR THREE FLIGHTS 85-10-3,
MER-AZ2; 87-4~-27, MBL-By 87-10-21, MSL-10

GPRF ON MEAR-AZ.

R1-33




PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APRPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGATORS

= COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO OPTICAL MATERIALE

SOLUTICON CRYSTAL GROWTH EmMi.3.1,2.2.8
& 3.4

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

GROUND BASED FOR FLIGHT

IR DETECTORS AND ELECTRO OPTICRL DEVICES

YES

QUANTUM TEEHNOLOGIES

TO BE DETERMINED

APRROXIMATELY 3. 0~4.0 YEARS

NEW S8YSTEM NO HARDWARE AS YZT, IDEA STAGE

R1-34
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGCORY

INVESTIGATION BTATUS

POTENTIARL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOF LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ORIGINAL PAGE &
OF POCR QUALITY

ELECTRD&IC AND ELECTRO OPTICAL MATERIALS
SO0LUTION GROWTH OF CRYSTALS EMi. 3. 1,8.8.8
IN ZERO BRAVITY & 3.4
SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT
FLIGHT

IR DETECTORS AT ROOM TEMPERATUWRE

YES

LAL, DR. RAVENDRA
ALABAMAR A&M UNIVERSITY

NIBHT VISION LABES AND DOD

OPERARTING TEMP TO STUDY TGS IS SOC. RUN TIME
OF & DAYS. MAN INTENSIFIED. LONGER RUN TIMES
ARE REQUIRED FOR COMMERCIAL APPLICATIONS.

=

APPROXIMATELY 1.0-1.35 YEARS

EXPERIMENT RUNS FOR MONTHS IN LAR. CRIWMAN
TO ADJUST TEMRERATURE AND REMOVE CRYSTARLE FOR
ANALYSIS., COM3ILEX EXPERIMEINT, USES HCLOGBRAMS.

ARL1-35




PROCESS DISCIPLINE

AREA OF INVESTIGR7TION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL PUTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRONIC AND ELECTRO DPTICAL MATERIALS

THIN FILM AND SCOLUTION GROWTH
& 3.4

SCIENTIFIC KNOWLEDGE

FLIGHT

PROPRIETRARY

YEB

POSIADLY, DR. CHRISTOPHER
Zh

3

PROPRIETARY

M HAS 73 FLIGHTS BY 1995

ARPROXIMARTELY ONE YERR

PROPRIETARY GROUND HARDWARE EXISTS

EMl. 3. 1
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PROCESS DISCIPLINE

AREA OF INVESTIGRTION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIARL APRLICATION

COMMERCIAL POTENTIAL
INTERESTED RPARTIES

o INVESTIGATORS

o COMMERCIAL INTERZST
TOR LEVEL IMVESTIEATION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ELECTRD“IC AND ELECTRO OPTICAL MATERIALS
VAPOR GROWTH OF ALLOY TYPE EMi.&.2y2.1.5
SEMICONDUCTOR CRYSTALS & 3.3

HgCdTe

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT

GROUND BASE CONCLUDING, APRROVED FOR FLIGHT

IR DETECTOR

YES

WEIDEMEIER, DR. HERIBERT
RENSSERLAER POLYTECHNIC INSTITUTE

HONEYWELL, BOZING, DOD AND nLGRES

PROCESSING TIMES OF 18 AND 33 HRS, MELT
POINT RANGE FOR HgCdTe IS8 S35-393C.

4

SCHEDULED FOR FOUR FLIGHTS 85-10-9, MEA-AS
86-7-17, MSL-4/MEA-AZ; 87-i-14, MS_-6/MEA-4
AND 87-3~18, MSL-7

3 FLIGHTS ASSIGNED. FLYING GeSe ON MER-AL
AND AZ IN GRADIENT GBRPRF. MEA-QZ, SZEDED AND
UNSEEDED, END ZONE HEATER MOLIFICATION,

TWO FURNACES SUGGESTED ARE THZ VARUR CRYSTAL
BROWTH GRADIENT FURNARZE AND THE RADSF.

Al




Fluids and Transport Phenomena




FLUIDS AND TRANSFORT PHENOMENA nmn_cn TRACKS
FT1.0 Convection and Diffusion Transfer

FT1.1
FT1.2
FT1.3

FT1.4
FT1.5
FT1.8

Heat Transfar

Phase Change Processes
Chemical Reaction
Processes

Surface Tension

Hydrodynamic Instability
Organic Crystal Growth

FT2.0 Multiphase Mixtures

FT2.1
FT2.2
FT2.ii
FT2.4

Equilibrium Properties
Critical Wetting

Surface Dynamics
Single-Phase Multicompo-
nent Mixing and Separation

FT3.0 Critoal Point Phenomena

FT3.1
FT3.2

hase Transition
Transport Properties

FT4.0

FT5.0

FT6.0
FT7.0
FT8.0

Droplet Physics and Chemistry

FT4.1 Nucleation and Growth
of Droplets and Crystals

FT4.2 Collision Coalescence

FT4.3 Riming

FT4.4 Aerozol Scavenging

Thermophysical Propertles of
Corrosive and Reactive Fluids
FT6.1 Compressibility

FT5.2 Heat Capacity

FT5.3 Thermal Conductivity
FT5.4 Viscosity

Synthetie Chemistry
Superfluid Helium Behavior

Capillary Processes




PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CARTEGORY

INVESTIGATION STATUS

POTENTIRL APRLICATION

COMMERCIAL POTENTIAL
INTERESTED PNRTIES

o INVESTIGATORS

o COMMERCTIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLWUIDS QﬁD TRANSPORT PHENOMENA

AN EXPERIMENTAL STUDY OF ICE CRYSTAL
GROWTH AND SCAVENGING BY ICE IN A
CLOUD SIMULATION FACILITY

SCIENTIFIC KNOWLEDGE

ANALYTICAL

NONE

NO

HAGEN, DR. DONALD E.
UNIVERSITY OF MISSOURI-ROLLA

NONE

NA

EXPERIMENT CLOUD DISPERSION CHAMEBER.

Al-38
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PROCESS DISCIPLINE

AREA OF INVEBTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

RPOTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

& COMMERCIAL. INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

CLOUD MICROPHYSICS AND SCAVENSING

BCIENTIFIC KNOWLEDGE

ANALYTICAL

NONE

NO

ANDERSON, DR. JEFFREY
NABAR/MSFC

NONE

NA

Al-33

FT4.0



PROCESS DISCIRIL.INE

AREA OF INVESTIGATION

INVESTIBATION CRATEGORY

INVESTIGATION STATUS

ROTENTIAL APRLICATION

COMMERCIAL POTENTIAL
INTERESTED RARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIBHTS

TENTATIVE FULIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

CLOUD PHYEICS EXPERIMENT SIMULATION

SCIENTIFIC KNOWLEDGE

ANALYTICAL

NEONE

NO

PLOOSTER, DR. MYRQON N.
UNIVERSITY OF DENVER

NONE

NA

Al-40
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PROCESS DISCIPLINE

ARERA OF INVESTIGATION

INVESTIGRTION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

¢ INVESTIGATORS

o COMMERTIAL INTEREST
TOP LEVEL INVESTIGNATION

REQUIREMIENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

COLLAGEN FIBERS FTO.0

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

ANALYTICAL, BUT WANT TO FLY

REPAIR AND REPLACEMENT OF CONNECTIVE TISSUE

YES

HUGHES, DR. KENNETH
BATTELLE LABS

POWER RECQUIRED IS SMALL (FEW AMPS), RUN TIME
LESS THAN ONE HOUR. SEVERAL SMALL SAMPLES,
100 ml TOTAL. COOLING REQUIRED BY AVIONICS
AIR OR WATER. REFRIGERATION TO STORE SAMPLE
NEEDED.

3=9 TO DETERMINE FEASIBILITY

TO DATE NO AEROSPACE COMPANY HAS SPONSORED
THE PROGRAM. BATTELLE COULD NOT AFFORD THEIR
PART OF JEA WITH NASA. DESIGN IS8 FOR MIDDECH
WOULD START SMALL AND BUILD UP.

Al-41
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION BTATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

< COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTRTIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

CONTINUOUS FLOW ELECTROPHORESIS FT2. 4
MATH MODEL

SCIENTIFIC KNOWLEDGE

ANALYTICAL

NQNE

NO

BAVILLE, DR. DUDLEY A.
PRINCETON UNIVERSITY

NONE

NA

MODEL ING

R1-42
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PROCESS DISCIPLINE
AREA OF INVEBTIGATION
INVESTIGATION CATEGORY
INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

& COMMERCIAL INTEREST

TORP LEVEL INVESTIGATION
REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS ﬁND TRANSPORT PHENOMENRA
CRITICAL TRANSPORT PHENOMENA IN FLUID FT7.0

HELIUM UNDER LOW GRRVITY
BCIENTIFIC KNOWLEDGE

GROUND BABED FOR FLIGHT WORK
NONE

NO

MEYER, DR. M.

DUKE UNIVERSITY

BEHRINGER, DR. R. AND BROOKS, DR. WALTER
AMES RESERRCH CENTER

RUN TIME OF 4 HRS. WILL REQUIRE 10 SERERRTE
RUNE. POWER OF 100W. He MUST BE IN A DEWER
AT AMBIENT TEMPERATURE.

SPACELAER Il SB5EG DEWER IS5 APPROPRIARTE.

At-43




PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIBATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA
ELECTROHYDRODYNRAMICS

BCIENTIFIC KNOWLEDGE

ANALYTICAL

NONE

NO

SAVILLE, DR. DUDLEY
PRINCETON UNIVERSITY

NONE

NA

Al=44




PROCESS DIESCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES
o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

FREE SURFACE PHENOMENA UNDER LOW FT1.
AND ZERQ GRAVITY CONDITIONS & 2.

[V

SCIENTIFIC KNOWLEDGE

GROUND BRSED FOR FLIGHT
NONE

NO

CONCUS, DR. PAUL

CASE WESTERN RESERVE UNIVERSITY
FINN, DR. R. BERKELY

COLES, DR. D. CALIFNDRNIA TECH.

TO BE DETERMINED

MORE THAN ONE

DESIGN DOCUMENT NOQT COMPLETED. CLOSING QUT
FERSIBILITY STAGE OF EXPERIMENT.

Al=45
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PROCESS DIBCIPLINE

AREA OF INVESTIGATION

INVEBTIGATION CATEBORY

INVESBTIGARTIUN STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

© INVESTIGATARE

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

INFLUENCE OF LOW CONVECTIVE VELOCITIES
ON THE GROWTH OF CRYSTALS

SCIENTIFIC KNQWLEDGE

ANALYTICAL
NONE

NO

HALLET, DR. JOHN
UNIVERSITY OF NEVADA

NONE

NA

INSTRUMENTATION IS ELABORATE.
ASSESSMENT 15 COMPLEX.

Al1-4&
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DERL-ENDED STUDY.
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVEETIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POQTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMRRKS

FLUIDS AND TRANSPORT PHENOMENA

LIGHT SCATTERING TESTS OF FUNDAMENTAL
THEORIES OF TRANSPORY PROPERITIES IN
THE CR.TICAL REGION

SCIENTIFIC KNOWLERGE

GROUND BASED FOR FLIGHT

NONE

ND

MOLDOVER, DR. MICHREL
NBS

NONE

TO BE DETERMINED

MORE THAN ONE FLIGHT

A1-47
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL IMVESTIGATION

REQUIREMENTS

NO. FLIGBHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDE AND TRANGPORT PHENOMENA

MASE TRANSPORT PHENOMENA BETWEEN FT0.0 :

BUBELES AND DISSOLVED GASEE IN
LIGUIDS UNDER LOW GRAVITY CONDITIONS

SCIENTIFIC KNOWLEDGE

GROUND BASED FOR FLIGHT

NONE

NO

DEWITT, PR, K.
UNIVERSITY OF TOLEDO

NONE

TO BE DETERMINED

MORE THAN ONE

DESIGN STUDY FOR EXPERIMENT NOT COMPLETED.

R
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PROCESS DISCIPLINE

AREA OF INMVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

¢ INVESTIGRTORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANS+9RT PHENOMENA

POLYMER PROCESSING AND CRYSTALLIZATION

YES

CLEANESE

A1-49
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o iNVESTIBATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMRRKS

FLUIDB ﬂﬁD TRANSPORT PHENOMENA
PRECISE VISCOSITY MEARSUREMENTS VERY
CLOSE TO THE CRITICAL REGION

SCIENTIFIC KNOWLEDGE

GROUND BASED FOR FLIGHT
NONE

NO

MOLDOVER, DR. MICHAEL
NBS

NONE

TO BE DETERMINED

MORE THAN ONE FLISHT

Al-50
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PROCESS DISCIPLINE

AREAR OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRARTIES

2 INVESTIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS RﬁD TRANSPORT PHENDMENA

PRODUCTION OF LARGE PARTICLE SIZE FT1. 3
MONODISPERSE LATEXES (100 ml)

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVEL.OPMENT

FLIGHT HARDWARE

CALIEBRATE EQUIPMENT, BIOMEDRICARL RESEARCH,
BODY TRACERS, DRUG CARRIERS AND MEMERANE
SIZING

YES

VANDERHOFF, DR. JOHN W,
LEHIGH UNIVERSITY
KORNFELD, DARLE
NABA/MSFC

NBS AND PARRTICLE TECHNOLOGY

RUN TIME OF 20 HRS PER RERCTOR. 3 LOCKERS
VOLUMES REQUIRED. MBNUAL INITIATION.

SCHEDULED FOR FLIGHWT IN 85-5-30 2

ALL APPARATUS EXISTS HAS FLOWN 5 TIMES,

SCHEDULED FOR 3 MORE FLIGHMTS. MASS 155 lbs,

POWER 340W FOR FIRST HOUR, THEN SOW FOR THE
NEXT 19 HRS.

AL-51 \




PROCESS DISCIPLINE
AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TOR LEVEL INVESTIGATION
REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHEMNOMENA

PRODUCTION OF LARBER PARTICLE SIZE
MONODIEPEREE LATEXES (2 1)

FT1.3

BCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT

FLIGHT HARDWARE

CALIBRATE EQUIPMENT, BIOMEDICAL RESEARRCH,
BODY TRACERS, DRUG CRARRIERS AND MEMBRANE
SIZING

YES

VANDERHOFF, DR, JOHN W.
LEHIGH UNIVERSITY
KORNFELD, DALE
NASA/MSFC

NBS AND PARTICLE TECHNOLOGY

RUN TIME 20 HRS PER REACTOR.
DETERMINED.

VOLUME TO BE
mANUAL MIXING ON-ORBIT.

RAPPROXIMATELY &.0 YERRS

1) MISSION SPECIALIST-AUTOMATED LARGE CONSOLE
WITH & RERCTORS AUTOMATICALLY INJECT SAMPLE
INTO NEXT REACTOR. &) LEVELOPER-MANUAL.
SERIES OF AS MANY AS 12 REACTORS. MANUAL
MOVAL OF SEED AND INJECTION INTO REACTOR.
IDEA STARGE

RE -~

R1-5g




PROCESE DISCIPLINE FLUIDS dND TRANSPORT PHENOMENA

AREA OF INVESTIBATION PROTEIN CRYSTAL GROWTH FT1.6 1
4

4

INVESTIGATION CATEGORY BCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT !
AND PRODUCT DEVELOPMENT |

I

INVESTIGATION STATUS GROUND BASED FOR FLIGHT, HARDWARE EXISTS ?
POTENTIAL APPLICATION PROBLEM DRUG DESIBN. PROTEIN BIOTECHNCLOGY 3
:

COMMERCIAL POTENTIAL YES g
?

INTERESTED PRRTIES

o INVESTIGATORS BUGB, DR. CHARLES
UNIVERSITY OF ALRABAMA IN BIRMINGHAM :

o CCMMERCIAL INTEREST UPRJOHN, SHERRING~-PLOUGH

TORP LEVEL INVESTIGATION FIRBT FLIGHT UNIT (FFT) ONE LOCKER VOLLME
REQUIREMENTS REQUIRED, RUN TIME OF 1 WEEK. SECOND FLIGHT
INIT (SFF) ONE LOCKER VOLUME REQUIRED, RUN
O 1 WEEK, OPERATING TEMP 4,0C, REFRIGERA=-
TION REGUIRED.

NQ. FLIGHTS 10
TENTATIVE FLIGHT
DATE
REMARKS TEMP IS CRITICAL. BOTH UNITS ENCARPSULATED

EXPERIMENTS. SFF REQUIRES POWER FOR
REFRIGERATION. LESS THAN A YEAR REQUIRED FOR
REFLIGHT.

Al=-G7




PROCESS DISCIPLINE
AREA OF INVEBTIGATION
INVESTIGATION CATEGORY
INVESTIGATION STATUS

POTENTIAL APPLICATIOCN

COMMERCIAL POTENTIAL
INTERESTED PART.ES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHMTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

SPACE INFRARED TELESCOPE FARCILITY FT2. 4
(STICKERS)

PROCESS DEVELOPMENT
BROUND BARSED FOR FLIGHT.
PROCESS TO REFILL DEWERS IN SPACE i

NO . il

BROOVE, DR. WALTER [1
AMES RESEARCH CENTER

NONE

RUN TIME OF 5 HRS, WILL RERGUIRE & RUNS. o
TOTAL UPERATIONAL TIME 10 HRS. 200W POWER Fl?”i
REQUIRED. OPEN PALLET IS DESIRED CRRRIER ‘

WITH EVA.

4=3

MOVE FLUIDS FROM ONE DEWER TO ANOTHMER AND
VARY THE TRANSFER RATE TO OBSERVE THERMO-
DYNAMIC EFFICIENCY. FLIGHT DESIGNS ARE IN .
6/85. ;

A1-54 *] ﬁ*




PROCESS DISCIPLINE

AREA DOF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION BTATUB

POTENTIAL RAPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGRTORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGRTION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA
S8PRCE PRODUCED COATINGS FTO.0

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

GROUND BASED FOR FLIGHT

YES

2170y DR. RICHARD R.
SCIENCE RPPLICATIONS, INC.

S5RAI, WAKE BHIELD

REQUIRES POWER

APPROXIMATELY 4.0 YEARS OR MORE

DESIGN IN BLUEPRINT SBTAGE. LENGTH 41", RADIUS
8.4"., WEIGHT 76& LBS. POWER 120V, &0 HZ, 15 A
PLUS HERT FOR ELECTRONICS PACKAGE. DEPLOYED
AT THE END OF A RFMOTE MECHANICAL ARM.

A1-55




PRAOCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL. POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREET
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDE AND TRANBRORT PHENOMENA
BRECTIFIC HEAT OF HELIUM THROUGH THE
LAMBDA POINT

SCIENTIFIC KNOWLEDGE

GROUND BASED FOR FLIGHT

APPLICATIONS IN MATERIAL SCIENCES

NOD

FAIRBANK, DR. W.
STANFORD UNIVERSITY
LIPA, DR. JOWN
STANFORD UNIVERSITY

NONE

EXPERIMENT TO RUN DURATION OF FLIGKT.
THE NEGRTIVE 3 ENVIRONMENT REQUIRED.

RUN EXPERIMENT DURING SDLAR MAX PERIOD.
GAS VENTING REQUIRED. PUWER OF 100-200 W,

PASSIVE COOLING REQUIRED.

2=-3

COOPERATIVE PHRSE TRANSITION

FTS. &

10 TO
CAN NOT
He

PROTOTYPE FLIGHT HARDWARE HAS BEEN DEVELOPED.

A1-56
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PRACESS DISCIPLINE

AREA CF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION ETATUS

ROTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

© INVESTIGATORS

o COMMERCIRL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANBPORT PHENOMENA

SURFACE TENSION INDUCED INSTABILITY IN
REDUCED GRAVITY; THE BENARD PROBLEM
SCIENTIFIC KNOWLEDGE

GROUND BASED FOF FLIGHT
NONE

ND

KOSCHMIEDER, DR. AR. CHAIL
UNIVERSITY OF TEXRS

NONE

TG BE DETERMINED

MORE THAN ONE FL.IGBHT

DESIGN STUDY FOR EXPERIMENT HAS NOT BEEN

COMPLETED.

R1-S57
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PROCEBS DISCIPLINE FLUIDS AND TRANBPORT PHENOMENA

AREA OF INVESTIGATION SURFACE-TENSION DRIVEN CONVECTION FT1.¢
UNDER REDUCED GRAVITY CONDITIONS

INVESTIGATION CATEGORY SCIENTIFIC KNOWLEDGE
INVESTIGATION STATUS ANALYTICAL
POTENTIAL APPLICATION NONE :
i .
]
COMMERCIAL POTENTIAL NO ? [

INTERESTED PARTIES

[ TR ]
;

o INVESTIGATORS DSTRACH, DR. 6.
CASE WESTERN RESERVE UNIVERSITY
KAMOTANI, DR. Y.
CASE WELTERN RESERVE UNIVERSITY

ooy

o COMMERCIAL INTEREST NONE

TOP LEVEL INVESTIGARTION NA
REQUIREMENTS

NO. FLIGHTS o)

— e

TENTATIVE FLIGHT
DATE

Fr

r

REMARKS

A1-58

J—



PROCESS DISCIPLINE

AREA OF INVESTIGATIONM

INVESTIGATION CATEBORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRVIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

TEST OF NEW THERMODYNAMIC MODEL OF FT2. 3 &
IMPURITY EXTRACTIONS BY DROPLETS . b

SCIENTIFIC KNOWLEDGE AND PROCESS DEVELOPMENT
GROUND BARSED FOR FLIGHT
INDUBTRIAL EXTRACTION TECHNIQUES

YES

MORRISON, DR. 8.
NES

KINKAID, DR. J.
NES

NONE

TO BE DETERMINED

1

RPPROXIMATELY 3.0 YEARS

DOCUMENT ON THIS STUDY IS WITH NASA. RESULTS
OF FIRST FLIGHT MAY OPEN UP AVENLUES FOR
FURTHER FLIGHTS. ALL HARDWARE IS CONCERPTUAL

AL-33
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PROCESE DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEBORY

INVEBTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIBATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA
THEORETICAL STUDIES OF THE SURFACE
TENSION OF LIQUID METAL SYSTEMS
8rIENTIFIC KNOWLEDGE

ANARLYTICAL

MONE

NO

STROUD, DR. DAVID G.
OHIO STATE UNIVERSITY

NONE

NR

Al=-60
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GLABSES AND CERAMICS RESEARCH TRACKS
GCl.0 Phenomena

GC2.0

GC3.0

GCl.1

GCl1.2

GCl.3

GCl4
GC1.5

Nucleation/Crystallization
(Extension nf Glass
Formation)

Phase Transformation

and Separation (Inmiscible
Systems)

Mass Transport (Diffusion,
Marangoni Flow, Bubble
Motio

Chemical Corrosion

Weak Forces

Products

GC2.1
GC2.2

ac2.3
GC2.4

GC2.5
GC2.6

GC2.7

Surface and Interfacial
(Tension/Energy/Enrichment)
Viscosity

Electrical Conduction/Loss
Optical

GC2.4.1 Emissivity
GC2.4.2 Transmissivity
Diffusion Coefficient
Thermodynamic - Cp Heats
of Reaction

Structural and Mierostrue~
tural Characteristics

Processes

GCi.1

Optical Devices

GC3.1.1 QGradient Lasers

GC3.1.2 High-Povier
Lasers

GC3.1.3 Mirrors

GC3.2

GC3.3

GC3.4

GC3.5

GC3.8

GC3.7

GC3.8

GC3.9

Ultrapure Materials -Single
and Polycrystalline (Stan-
dards with Intrinsic
Properties)
Low-Gravity Processing
(Positioning, Shaping,
Ete., Precursor Preparation,
Sol-Gel)
Fining and Homogenizatfon
GC3.4.1 Bubble Motion,
Coalescence
and Dissolution
GC3.4.2 Bol-Gel
Processing
Composites
GC3.5.1 Directionally
Solidified
GC3.5.2 Dispersion
Strengthened

Optical
Waveguides
Ceramic
Reinforecement
Maeroballoons

Containerless High-Tempera-
ture Gas Phase Reaction
(Solid or Liquid Synthesis,
CVD, Plasma Decomposition)
Exotic Glasses or Ceramics
with Unique Properties

Fibers
GC3.68.1

GC3.6.2

GC3.10 Slip Cast Materials
GC3.11 Foams
GC3.12 Space Structures

s B e S v S s S
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PROCESS DISCIPLINE

ARER OF INVESTIGATION

INVESTIGRTION CATEGORY

INVESTIGATICON STATUS

POTENTIAL APPLICATION

ComMERCIAL POTENTIAL
INTERESTED PHRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
ToOP LEVEL INVESTIGATION

REGUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DRTE

REMARKS

FLUIDS AND TRANSPORT PHENOMENA

THERMOPHYSE® ... . PROPERTIES FTS.
MEARSUREMENT

SCIENTIFIC KNOWLEDGE

GROUND BPASED

SCIENTIFIC KNOWLEDGE TO SWUPPORT QOTHER RI'S

NO

TAYLOR, DR. RAY
PURDUE UNIVERSITY

NONE

NA

(%)

SURPPORTS FLIGHMT INVESTIEARTORS

[ [ =
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CARTEGORY

INVESTIGATION STATUS

ROTENTIAL ARPPLICATION

COMMERCIAL POTENMTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

GLASSES AND CERAMICS

CONTRINERLESE HIBH TEMPERATURE GC2. &
PROPERTY MEASUREMENTS EY AUTOMATIC
FLUORESCENCE:

SCIENTIFIC KNOWLEDGE AND RPROCESS DEVELOPMENT
GROUND BASED FOR FLIGHT WORK
LASER INDUCED FILLOURESCENCE TO MERSURE HIGH

TEMPERATURE PRDAERITIES IN CONTAINERLESS
EXPERIMENTS

NO

NORDINE, PRUL C.
YARLE UNIVERSITY

NONE

RERODYNAMIC LEVITATER

,r; L ""FJ:-:-.
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PROCESS DISCIPLINE

RREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMmERCIAL POTENTIAL
INTERESTEL PARTIES

@ INVESTIGNTORS

o COMMERCIAL INTEREST

TOP LEVEL INVESTIGARTION
REQUIREMENTS

NO. FLIGHTSE

TENTATIVE FLIGHT
DATE

REMARKS

GLASSES AND CERAMICS

CONTAINERLESS PROCESSING OF GLASS 6Ca. 7

FORMING MELTS IN SPRCE

PROCESS DEVELOPMENT

GROUND BASED AND FLIGHT WORK

HOLLOW GLASS SPHERES FOR FUSION WORK

YES

DAY, DR. DELEERT E.
UNIVERSITY OF MISSOURI-ROLLA

jaje)s)

RUN TIME OQOF 30 MINUTES, POWER REQUIRED

4
SCHEDULED FOR TWD FLIGHTS 85-10-9, MER-A,
86-=7-17, MEL-4/MEA-A3

S5AAL, REQUIRES 18 MINUTES TO HEAT-LP. RUN
TIME OF 30 MINUTES. WILL FLY IN MNOVEMERER OF

85.

AL-E3
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PROCESS DIBCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CARTEGORY

INVESTIGATION STATUS

POTENTIAL RARPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTRTIVE FLIGHT
DATE

REMARKS

GLASSES AND CERAMICS

EFFECTS OF UNDERCOOLING & MODIFIED MICRO- GC.
STRUCTURE ON THE PHYSICAL PROPERITIES OF 1.1
MATERIALS SYNTHESIZED IN DROP TODWER

SCIENTIFIC KNOWLEDGE

ANALYTICAL (SKYLAE FLOWN)

SUPER CONDUCTING ALLOYS

YES

PR

e
\

CHU, DR. CHING wU
UNIVERSITY OF HOUSTON

NONE

NR

USING DROP TOWER AT MSFC.

ARi-64



PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL RPRPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

GLASSES AND CERAMICS

FOAM STARBILITY GC2. 11

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

FLIGBHT

FOAM PROCESS SCIENCE

YES

NISHIOKY, DR. BGARY
OWENS CORNING FIRERGLAS

OWENS CORNING FIBERGLAS

POWER REQUIRED FOR & MRS, VOLUME OF 3 LOCDKERS

APPROXIMATELY 1.5-2.0 YEARS

FOAM GENERATOR. 2 LOCKER VOLUMES, POWER OF
E250W FOR S MINUTES AND H50W FOR & HOURS FOR
ELECTRONICS. GROUND HARDWARE EXISTS

RL-E5




PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

ROTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

s COMMERCIAL INTEREST

TOR LEVEL INVESTIGATION
REQUIREMENTS

MO. FLIGHTS

TENTATIVE FLIGHT
DRTE

REMRRKS

GLASSES AND CERAMICS

GLASE FIBuR PULLING GC3. €

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPRMENT

FLIGHT

OPTICAL FIBERS FOR COMMUNICATION

YES

DARPA, CORNING GLASS

APPROXIMATELY 3.0 YEARS OR MORE

MODIFICATION TO SARAL PROTOTYRE FLRNACE,
LEVITRTOR. IDEAR STRAGE. BSRRL, POWER 28 VDC
840W FOR 320 MINUTE HEAT-UO, H 20", W &', D &"
ELECTRONICS REGUIRE FOUR LOCKER VOLUMES.

Al-6&
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEBORY

INVESTIGATION STRTUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARRTIES

o INVESTIBATORS

o COMMERCIAL INTEREST

TOP LEVEL INVESTIGATION
REQUIREMENTS

NOD. FLIGHTS

TENTRTIVE FLIGHT
DARTE

REMARKS

GLASSES AND CERAMICS

HOMOGENOUS CRYSTALLIZATION STUDIES OF
BORDERLINE GLASS FORMING MELTH

GCi. 1

SCIENTIFIC KNOWLEDGE AND PROCESE DEVELOPMENT

GROUND BASED FOR FLIGHT, FLEW ON KC-13%5

EPECIAL OPTICS FOR LASER APPL.ICATIONS

YES

ETHRIDBGE, DR. EDWIN
NRSA/MSFC

NONE

LEVITATOR WITH RIR~JETS

1 A YEAR

SAAL WITH AIR-JETS. COLLOBRATES WI™H DR. DUNN
COMMERCIAL FOTENITIAL wlY DOWN THE L INE.
GROUND BASED HARDWARE

R1-67




PROQCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL 90TENTIAL
INTERESTED PARTIES

o INVESTIBATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGARTION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

BLASSES AND CERAMICS

INFLUENCES OF CONTRINERLESS BC1. i
UNDERCOOL ING

SCIENTIFIC KNOWLEDGE AND PROCESS DEVELOPMENT
GROUND BASED FOR FLIGHT

ALTER SUPERCONDUCTIVE AND MAGNETIC

PROPERITIES

YES

COLLINGS, DR. E. W.
BATTELLE LABS

NONE

HAS ONLY USED DROP TUBE TO DATE TO STUDY
FERROMAGNETISM. GRIUND BRSED cARDWARE

Al1-&8
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PROCESS DISCIFLINE

AREAR QF INVESTIGATION

INVESTIGARTION CATEGORY

INVESTIGATION STATUS

POTENTIARL APRLICATION

COMMERCIAL ROTENTIAL
INTERESTED FRRTIES

o INVESTIGATORS

o COMmMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NG, FLIGHTS

TENTATIVE Fi_IGHT
DATE

REMARKS

GLASSES AND CERAMICS

LEVITATION STUDIES OF HIGH GC3.2
TEMPERATURE MATERIALS

SCIENTIFIC KNOWLEDGE, PROCESS DEVELCPMENT
AND PRODUCT DEVELQPMENT

GROUND BASED FOR FLIGHT WORK

ELECTRICAL AND LIQUID CONDUCTORS

YES

MARGRAVE, DR. JOHN
RICE UNIVERSITY

GENERAL ELECTRIC

ELECTROMAGNETIC LEVITATOR. HAS DEVELOPED
SPECIAL INSTRUMENTARTION FOR LEVITATOR, 1)
AUTOMATIC RECGRDING MULTICOLOR PYSOMETZR
2) GULP CARLORIMETER. CAN FLY USING
EXISTING HARDWRARE., NO FLIGHTE SCH&EDULED

R1-E9




PROCESS DISCIPLINE

AREA OF INVESTIGATION

iNVESTIGATION CATEGORY

INVESTIBRTION STATUS

POTENTIAL ARPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TORP LEVEL INVESTIGATION

REQUIREMENTS

NQ. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

GLASSES AND CERAMICS

METALLIC GLASEES

YES

OWENS CORNING FIBERGLAS

Al-70
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PROCEES DISCIPLINE

AREA OF INVESTIGATION

INVESTIBATION CATEGORY

INVESTIGATION S8TATUS

POTENTIAL APRLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL IMNTEREST
TOP LEVEL INVESTIGARTION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DAT=

REMAIKS

ORIGINAL PAGE IS
OF POOR QUALITY,

GLASSES RAND CERAMICS

MICROSTRUCTURAL ANALYSIS OF Ng-Ge GCi. 1
DROP TUBE SPECIMENS

SCIENTIFIC KNOWLEDGBE AND PRODUCT DEVELOPMENT
OROUND BASED FOR FLIGHT

SUPER CONDUCTING ALLOY AND H<IGH QUALITY

ULTRASONIC WORK

YES

BPAYUZICK, DR. ROBERT S,
VANDERRILT UNIVERSITY

NONE TO DRYE

SAMPLE TEMPERATURE mMUST NOT EXCEED 10000

HAS ONLY USED MSZC DRC2 TIWER "0 DATE,
CAN FiLY USING ZXIZSTING APPGRATLS

AL-71
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIBATION CATEGORY

INVESTIGATION &TATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIESB

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHWTS

TENTATIVE FLIGHT
DATE

REMARKS

BLASSES AND CERAMICS
PHYSICAL PHENOMENA IN CONTAINERLESS BC1.C
GLASS PROCESSING

SCIENTIFIC KNOWLEDGE AND PROCESS DEVELOPMENT

FLIGHT (HAS FLOWN)

LUNKNOWN

SUBRAMANIAN, DR. SHANKAR i
CLARKSON COLLEGE OF TECHNOLOGY

NONE -
i
L
RUN TIME OF 30 MINUTES REQUIRED. .
4
-
4
1 a;
f

USES THE SAAL ON THE MEA WITH DR. DAY.

[
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUE

POTENTIAL ARELICATION

COMMERCIAL RPOTEMTIAL
INTERESTED PARRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

M0, FLIGHTS

TENTRATITVE FLIBHT
DATE

REMARKS

GLASSES AND CERAMICS

SPHERICAL SHELLS

GC3. V

SCIENTIFIC KNOWLEDGE, PROCESES DEVELOPMENT

AND PRODUCT DEVELOPMENT

ANALYTICAL TO DARTE

CONTAINERLESS PROCESBSING IN LOW GRAVITY

YES

KME INDUSTRIES

KMmS INDUSTRIES

TO BE DEZTERMINED

UNDETERMINED

ACOUSTIC LEVITATDR

A1-73
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGARTION CATEGORY

INVESTIGATION 8TATUS

POTENTIAL ARPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIBATION

REQUIREMENTS

NDO. FLIGHTS

TENTRTIVE FLIGHT
DATE

REMARKS

GLASSES AND CERAMICS

THE UPGRADING OF GLASS MICROBALL.OONS

803, |

SCIENTIFIC KNOWLEDGE AND PROCESS DEVELOPMENT

GROUND BMRSED FOR FLIGHT, HAS FLOWN ON KE-135 :

LASER FUSION TRARGETS

DUNM, DR. STANLEY
BJORKSTEN RESEARCH LABS

NONE

LEVITRATOR WITH AIR-JETS

ONE A YERR

RPPROXIMATELY 3.0-5.0 YEARS

SAAL WITH AIR JETE. COLLORRATES WITH DR,
ETHRIDGE. NO F_LIGHTS ASSIGNED. COMMERCIAL
POTENTIAL WAY DOWN THE LINE.

Ri-74
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

iINVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TOP LEVEL INVESTIGATICON
REQUIREMENTS

NO, FLIBHTS

TENTRTIVE FLIGHT
DATE

REMARKE

ORIGINAL PAGE IS
OF ‘POOR QUALITY.

GLASSES AND CERAMICS

ULTRARURE BLASS OPTICAL WAVE GUIDE
DEVELPOMENT IN MICROGRAVITY BY THE
S0L GEL PROCESS

GC3. 4

SCIENTIFIC KNOWLEDGE AND PROCESS DEVELORPMENT

GROUND BASED FOR FLIGHT

OPTICAL WRVE GUIDES

YES

MUKHERJEE, DR.

SHYRMA

JET PRQCULSION LAB

NONE

PRESBURIZED WEDIUM, LARGER SAMPLES REQU1

ONE A YEAR

ARRROXIMRTELY 1.0C~1,% YEARS

ZVALUATION OF CONTARINZIRLESS PROCEESING
PRAEGSURIZED MEDIUM.
DENSER SAMPLES.

DOWN THE LINE,

R1-75

COMMERCIAL POTENTIAL LAY
EROUND BRASED MHARDWARRE JP.

RED

In
COMPRESEED AIR MEDTILIM,
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METALS AND ALLOYS RESEARCH TRACKES

MAL1.0 Coarsening and Stablility of Two-

MA2.0

MA3.0

MA4.0

Phase Mixtures

MAl.l Liquid Phase Sintering
MAl.2 Dendrite Coarsening
MA1l.3 Gravitational Settling
MAl.4 Coalescence and Ripening
MALl.5 Critical Wetting

MALl.6 Stoichiometry

Salidification of Two-Phase Melts
MA2.1 Dendritic Growth/Diffusion
Control
MA2.Z2 Interfacial Control
MA2.3 Coatrol of Supercooling
MAZ2.4 Containerless Processing
MAZ2.5 Nucleation/Formation
of Metastable Phases
MA2.6 Rapid Solidification
MA2.7 Thermodynamic Activity
Control

Alloy Segregation

MA3.1 Directional Solidification

MA3.2 Particle "Pushing"

MA3.3 Bubble Formation/Porosity
Control

MA3.4 Microsegregation

MA3.5 Thermal Migration

Scaling Laws

MA4.1 Microstructure Prediction/
Design

MA4.2 Anisotropic Surface Energy
Effects

MA4.3 Anisotropic Kineties

MA4.4 Discontinuous Grain-Size
Effects

MA4.5 Solidification Velocity-
Dependent Coefficients

MAbS.0 Thermophysical Properties

MAG6.0

MAT.0

MAbG.1 Heat Capacity

MAS5.2 Thermal/Electrical
Conductivity

MAS.3 Diffusion Coefficients

MAS5.4 Interfacial Energy

MAS.5 Latent Heat

MAS.6 Viscosity

MAS.7T Expansion Coefficients

MAS.8 Emissivity

MAS.9 Soret Diffusion
Coe!ficients

Deposition of Metals from lonie
Solutions

MAG6.1 Electroplated Coatings
MA6.2 Electropolishing

MAG.3 Corrosion

MAR.4 Whisker Growth

MAG.5 Electroless Deposition

Convective Interactions

MAT7.1 ColumnarEquiaxed
Transitions

MAT7.2 Coupled Convection Effects

MA7.3 Macrosegregation

MAT7.4 Modifications via External
Fields

MAT7.5 Surface Tension-Driven
Flows

MAT7.3 Interface Shapes

-
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PROCESS DISCIPLINE

AREAR OF INVESTIGATION

INVESTIGATION CATEGQORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

ComMMPERCIAL POTEMTIAL
INTERZBTED PARRTIES

o INVESTIBATORS

o COMMERCIPL. INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKES

METALS AND ALLOYS

DIRECTIONAL SOLIDIFICATION OF LIQUID
MIGCIRILITY GAP MATERIAL

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT

GROUND EBARSED FOR FLIGHT

SUPER CUNDUCTING WIRE
YES

JOHNSTON, DR. M, H.
NASA/MSFC

MONE

3¢ SAMPLES OF CZu AND Al ALLDYS. YMELTING
POINTS OF 10800 AND E5CE. RUNV TIMES OF 4-3
HOURS

4

SCHEDLLED FOR THREE Fi_IBHTS B86-10, W&L~5;
87-4~27, MSL-8: 87-:i0-2i, MBL-10

ADSF I1 BEING USED. WILL REQUIRE 4 FLIBMTE
FOR RESEARCH, ADRITICNAL FLIGHTS FOR

ARDDUCTION. CAN USE EXIBTING TLIGHT HAIDWAIZ,

MAZ. O

SRR
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PROCESS DISCIPLINE
AREA OF INVESTIGATION
INVESTIGATION CATEGQORY
INVESTIBATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST

TORA LEVEL INVESTIGATION
REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMRRMS

METALS AND ALLOYS

GRAPHITE FORMATION IN CAST IRON MAR3. v

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT

GROUND BASED LEADING TO FLIGHT

DEVELOPMENT QOF DESIRED MECHANICAL PROPERITIES
IN CAST IRON. HIGH STRENGTH ALLOY SCIENCE.

YES

STEFANESCU, DR. DORU
UNIVERSITY OF ALABAMH BIRMINGHAM

JO-N DEERE, BETHLEHEM STEEL

PHASE I MICROSTRUCTURAL &~1& SAMPLES MRIE
REGUIRED, SAMPLE BIZIE 4--5 MM, RHABZ I1
45-133 SAMPLES ARE REQUIRED, SAMRILE SIZE
S-10 MM,

SCHEDULED FOR FOUR FLIGHTS 87-3-18, MSL-73
87-4~87, MSL-8; 87-10-21, MSL-10

ADSF III1 OR MDSF {(MAMNED DIIECTIONAL
SOLIDIFICATION FURNACE)

AL-77



PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGARTION CRTEGORY

INVESTIGATION STATUS

POTENTIAL RPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIBATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO, FLIBHTS

TENTATIVE FLIGHT
DATE

REMARKS

METALS AND ALLOYS

INTERFACIAL DESTABILIZATION MAl.0 & 3.0
IN METALS AND ALLOYS

SCIENTIFIC KNOWLEDGE
GROUND BRSED FOR FLIGHT
MODEL ALLOY

ND

MALMEJAC, DR. YVES

NUCLEAR RESEARCH CENVER OF GRENOBLE
FAVIER, DR. JEAN-JACQUES

NUCLEAR RESEARCH CENTER OF GRENCOELE

NONE

PROCESSING TEMP OF &00C

[}

MEPHIKRTO FURNACE FOR LOW MELTING ALLIYS RUNS
S SAMPLES SIMULTANEDUSLY. WANTS TO FLY On A
MSL THEREFORE ADARTING POWER TO LESS THAN
450W. WORHKS WITH DR, SAMUEL CORIELL AT NES.

fa1-78
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PROCESE DISCIPLINE

AREAR OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL RPPLICATION

COMMERCIAL POTENTIAL
INTEREBTED PARTIES

o INVESTIBATORS

o COMMERCIAL INTEREST
TP LEVEL INVESTIEBATION

REGUIREMENTS

NDO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

CltLaenL PACE TS
OF POOR QUALITY

METALS AND ALLOYS
ISOTHERMAL SOLIDIFICATION IN

A BINARY ALLOY

SCIENTIFIC KNQOWLEDGE

MA3. O

GROUND BASED FOR FLIGHT. 18T FLIGHT APPROVED

MODEL ALLOY

NQ

LAXMANAN,; DR. V.
LEWIS RESEARCH CENTER
WINSAR, DR. EDWARD A.
LEWIS RESEARCH CENTER

NONE

ONE SAMPLE OF PbSn AT 250C

GPRF ON MER-A3. MORE SAMALES FOR

EXPERIMENT.

A1-73
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PROCESS DIBCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CRATEGORY

INVESTIGATION SBTRTUS

POTENTIAL APPLICATICN

COMMERCIAL POTENTIAL
INTERESTED PRRTIES

o INVESTIGRTORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTARTIVE FLIGHT
DATE

REMARKS

METALS AND ALLOYS

LIQUID PHASE MIBSCIBILITY GAP MA3. O
MATERIALS

SCIENTIFIC KNOWLEDGE

FLIGHTS ON MEA-AL +IND MEA-AR

NONE

NO

GELLES, DR. STANLEY
S. M., GELLES ASSOCIATES, INC.

4 SAMPLES. Al 0% In MELT POINT OF 370C, RUN
TIME QF 8 HRS. Al 40% Iw MELT RQINT OF 920C,
RUN TIME OF 12 HRS.

ONE A YEARR

2 SHUTTLE FLIGHTS ASSIGNED FOR Al-Irn SYSTEM.
HE HAS PROPOSED ADDITIONAL FLIGHYS FOR THE
COMPARISON OF THE 290% PLUNGER CARAATRIDGE TO
THE 40% FREE SURFACE.

A1-80
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGARTION CATESORY

INVESTIGARTION STATUS

POTENTIAL RPPLICATION

COMMERCIAL POTENTIAL

INTERESTED PRRTIES

o INVESTIBARTORS

o COMMERCIRL INTEREST

RS 4 Wwees @ sy O Wociecd Wa—ad

TOP LEVEL INVESTIGATION
REQUIREMENTS

L st

J NO. FLIGHTS

% TENTATIVE FLIGHT
' DATE

B

ﬁ REMARKS

METALS AND ALLOYS
MECHANICS OF BGRANULAR MATERIALS
AT LOW INTER-BRANULAR STRESSES

SCIENTIFIC KNQWLEDGE

PHRSE A-B STUDY COMPLETED
NONE

NO

COSTE, DR. NICHOLARS
NRSA/MSFC

STURE, DR. STEIN
UNIVERSITY OF COLORADO

NONE

THREE SAMPLES PER FLIGHT. SAMPLE SIZE OF; 4v
HIGH AND 6" DIAMETER. MAN INTENSIFIED. RUN
TIME OF 2.5 HRS PER SAMPLE. 4 HRS TD REMODVE
AND REPLACE SAMPLE. TOTAL OPERATIONAL TIME
PER SAMPLE IS5 6.5 HRS.

3

AL-81
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PROCESE DISCIPLINE

AREAR OF INVESTIGATION

INVESTIGRTION CATEGARY

INVESTIGATION STATUS

POTENTIAL ARPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGRTORS

o COMMERCIAL INTEREST
TOP LEVEL INVESBTIGRTION

REQUIREMENTS

NO. FLIGHTS

TENTRTIVE FLIGHT
DATE

REMARKS

METALS AND ALLOYS

MODEL ING DIRECTIONAL. SDLIDIFICATION

SCIENTIFIC KNOWLEDGE

AMALYTICAL WITH FLIGHT TO VERIFY RAPRROACH

MODELING TO SUPPQORT DR.
PIRICH AT GRUMMAN AEROSPACE

ND

WILCOX, DR.

NONE

TO BRE DETERMINED

ARPROACH TO BE DETERMINED WITHIN THE NEXT 18-

24 MONTHS.

IN CONCEPT.

A1-8&

MA3, |

LAR=TN AND DR.

WILLIAM
CLARKSON COLLEGE

CONCERNED WITH
STITUTIENTS IN

THE FLOW
ALL MATHEMATICAL

OF CON-

1
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PROCESS DISCIPLINE

AREA OF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIBATION STATUS

POTENTIAL RPPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGRTION

REQUIREMENTS

NO. FLIBHTE

TENTARTIVE FLIGHT
DATE

REMARKE

.

P S R R . R e I . .o

ORIGINAL PAL. .t
OF POOR QUALITY,

METALS AND ALLOYS

NUCLEATION AND GROWTH OF IMMISCIBLE MAL. O
PHARSES

SCIENTIFIC KNOWLEDGE

BROUND BASED, FLEW ON KC-13%

MODELING TRANSPARENT MATERIALS FOR MONOTECTIC

ALLOYS

NO

FRAZIER, DR. DONALD
NASA/MSFC

NONE

SAMPLE SIZE LESS THAN | CM

TURBE AND PHUTOGRAPHY ZQUISMENT, NEGLIGIBLE
HEAT PRODUCED. DR, ROEBERT DWENS APPRRATUS.

Qa1-83



PROCESS DISCIRALINE

ARER (IF INVESTIGATION

INVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL RPOTENTIAL
INTERESTED PARTIES

2 INVESTIGATORS

o COMMERCIAL INTRREST
TOP LEVEL INVESTIGRTION

REQUIREMENTS

ND. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

METALS AND ALLOYS

ORBITER PROCESSING OF ALIGNED MAl. O

MAGNETIC COMPOSITES

SCIENTIFIC MNOWLEDGE AND PRODUCT DEVELOPMENT

FLIGHT

MAGNETIC MATERIAL

YES

LARSON, DR. DAVID A.

GRUMMAN AEROSPACE UGRPORATION
BETHIN, DR. JAMES

GRUMMAN AERCSPACE CORPORATION

GRUMMAN MAS A DEVELORER IN MIND

MAX TEMR 13570C, SAMPLE TEMR 1400C. PROCESSING

TIME 20 HR & UP, SAMPLE SIZE € MM RY 35 Cm,
SAMPLE AMPULE 8 CM LONG.

O]

SCHEDULED FOR TWO FLIGHTS 85-8-2, MSL-2;
85-1&-20, MSL-Z

ADSF I1 ON MBL &. WILL XNOW BY FZBERURRY IF
FURNACE WORMS, SAMDLE ENCARPUSLATED IN A
BORDN NITRILE TUEBE.

Ai-B4
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PROCESS DISCIPLINE
AREA OF INVESTIGATION
INVESTIGRTION CATEGORY
INVESTIGATION gIQTUS

POTENTIAL APPLICATION

COMMERCISL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOP LEVEL INVESTIGATION

REQUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

METALS AND ALLOYS

ORBITER PROCESSING OF ALIGNED MR1.0
MAGNETIC COMPOSITES

SCIENTIFIC KNOWLEDGE

FLIGHT

MODEL MATERIAL

NO

LARSON, DR. DAVID A.

GRUMMAN AERUSPACE CORPORATION
BETHIN, DR, JAMES

GRUMMAN REROSPARCE CORPORATION

GRUMMAN HAS A DEVELOPER IN MIND

MAX TEMP €00C AVERAGE TEMP OF 300C, PROCESS
TIMES OF 8 HRS/SAMPLE. 4 SAMPLES, DIMENSIONS
OF 1 CM BY 35 Ch.

RECORDS IN FLIGHT TEMPERATIURE DATA FROM
THERMOCOUPLES WITHIN THE SRMPLE. ENCAP-
SULATED IN A QUARTZ AMPULE, VARIES ThHE
COMPOSITION TO DUPLICATE SPAR RESULTS.

c -5
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PROCESS DISCIPLINE

AREAR OF INVEBTIGRTION

IMVESTIGATION CATEGORY

INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTZD PARTIES

> INVESTIGATORS

o COMMERCIAL INTEREST

TOR LEVEL INVESTIGATION
REQUIREMENTS

nNQ. FLIGHTS

TENTATIVE
DATE

FLIGHT

REMARMS

METALE AND ALLDYS
BURER ALLOYS MR3. O

SCIENTIFIC KNOWLEDGE, PROCESS DEVELOPMENT
AND PRODUCT DEVELOPMENT

GROUND BRSED FOR FLIGHT

SUPER ALLOYS FOR JET ENBGINES
YES

CURRERI,
NARSA/MSFC

DR. PETER

PRATT AND WHITNEY

SURPER ALLOYS REQGUIRE HIGHER PROULESEING TEMP

AND DRAW MUCH MORE POWER. 126 WDC TEMP @
1800C.

=

ADSF I1 WILL BE USED UNTIL A SAMPLE CHANBE

OUT PROCEDURE HAS BEEN DEVELORED.
ARE REQUIRED FDOR RESEARCH MOT PRODUCTICN.
CAN USE EXISTINC FLIGHT HARDWARE.
SCHEDULED

Rl-Be
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8IX FLIGHTE

NO FLIGHTS
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PROCESS DISCIPLINE
AREAR OF INVESTIGATION
INVESTIGATION CATEGORY
INVESTIGATION STATUS

POTENTIAL APPLICATION

COMMERCIAL POTENTIAL
INTERESTED PARTIES

o INVESTIGATORS

o COMMERCIAL INTEREST
TOR LEVEL INVESTIGRTION

REQUIREMENTS

aNO. FLIGHTS

TENTATIVE FLIGHT
DRTE

REMARKS

METALS AND ALLOYS

THE DIFFUSION OF LIQUID ZINC IN LERD MA7. 3

SCIENTIFIC KNOWLEDGE AND PRODUCT DEVEL.ORPMENT

GROUND BARSED FDR FLIGHT

SCIENTIFIC APPLICATIONS FOR DIFFUSION COUPLES

UNKNOWN, FLIGHT MQY AAVE COMMERCIA. APPEAL

POND, DR. ROBERT E.
MARVALAUD, INC.

NONE

2 SAMPLES, ODPERATING TEMP OF 440-320C.
PROCESSING TIME ESTIMATED AT 2 HRS.

ISOTHERMAL SPRF NOW OM MEA--AS

aL-87




PROCESS DISCIPLINE METALS AND ALLOYS

AREA OF INVESTIGATION THERMAL AND SOLUTAL CONVECTION DAMPING MQ?éh
USING AN APPLIED MAGNETIC FIELD

b
!

INVEETIGATION CATEGORY SCIENTIFIC KNOWLEDGE AND PRODUCT DEVELOPMENT
INVESTIGATION STATUS GROUND BASED LAE ANALYSIS |
POTENTIAL ARPPLICATION MAGNETIC MATERIALE IN ELECTRICAL MOTOR CORES
COMMERCIAL POTENTIAL YES

NTERESTED PARTIES

o INVESTIGATORS PIRICH, DR. RON G.
GRUMMAN AEROSPACE CORPORATION

o COYMERCIAL INTEREST PROPRIETRARY

TOR LEVEL INVESTIGATION OPERATIONAL TEMP RANGBE FOR Bi-Mg ALLOY:

REQUIREMENTS MRAX e00C AVGE Z00C
NGQ. FLIGHTS o
TENTATIVE FLIGHT
DATE
REMARKS GE ADGF LNW TEMPERATURE. ADSF ULONVERTED INTO

A CANISTER AND PLACED IN A MAGBNETIC FIELD,
SOLIDIFICATION IN A MAGNETIC SIELD. USING
MAGNETIC AS RLTERNATE 70 SPACE. IF IT WORKS
ND NEZD FOR FLIBWMT.

iZZjEEL__JL___JL__J;___jL__JL__J!___!IJEJ
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PROCESS DISCIPALINE

ARER OF INVESTIGATION

INVESTIBATION CATEGORY

INVESTIGRTION STATUS

POTENTIAL RPPLICATION

COYMMERCIAL A0TENTIAL
INTERESTED PARTIZES

o INVESTIBATORS

o COMMERCIAL INTEREST
TOR LZVE.L INVEETIGATION

RERUIREMENTS

NO. FLIGHTS

TENTATIVE FLIGHT
DATE

REMARKS

ORIGINAL PAGE IS
OF POOR QUALITY

METALS AND ALLOYS

UNIDIRECTIONAL SOLIDIFICATION OF
MONOTECTIC AND HYPERMONOTECTIC
Al-In ALLOY

SCIENTIFIC KNOWLEDGE

GROUND BASED FOR FLIGHT

MODEL MATERIAL

ND

POUOTARD, DR. CLAUDE
NUCLEAR RESERRCH CENTER 0OF GRENOBLE

NONE

RUN TIME; 2-3 HRS. Al-In ALLOY MELT POINT
900C.

i

MUST MODIFY GPRF TO FLY. WBES A SRPARER 7O
REDUCE POWER. BRCKFILLS Me FOR ADSORPTION,
NGO HZAT LOSS. MEETS mMSL CONSTRAINTS.

MA3. 1
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GLOSSARY OF TERMS

PROCESS DISCIPLINES
The currently identified elements of the microgravity science and applications
program fall into three divisions:

1.

2.

3

Material science, including crystal growth, solidification of alloys and
composites, and containerless processing.

Physics and chemistry, including fluid mechanies, transport phenomena,
combustion science, cloud physies, and eritical plienomena.

Biotechnology, including separation processes, suspension culturing, and
blood rheology.

It was from these divisions that the six process disciplines were identified:

1.  Blotechnology
2. Combustion science
3.  Electronic anc' electro-optical materials
4. Fluids and transnort phenomena
8.  Glasses and ceramics
6.  Metals and alloys
AREA OF INVESTIGATION

Identifies the tital of the study or program.

RESEARCH TRACK
Area of potential investigation in each process diseipline.

INVESTIGATION CATEGORY
The divisions within the investigation category are

Scientific knowledge, which identifies those activities intended to prove
the validity of theories or concepts.

Process development, which addresses the potential for improving or
advancing current processing technology.

Product. development, which identifies those activities that would yield a
useable commerceial product.

Al-96
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Due to the complex nature of the studics, an activity may encompass one or more
divisions within the investigation cutegory.

INVESTIGATION STATUS
The divisions/progress involved within the investigation status are
° Analytical, which identifies those studies for which an analytical solution is
sufficient.
[ Ground-besed, which addresses those studies whose concept can be proven
in a ground-based (Earth) laboratory.
° Flight candidates, which are studies that, by their nature, cen only be
proven in a mierogravity environment.

POTENTIAL APPLICATIONS
States known applications of the study.

COMMERCIAL POTENTIAL
Identifies whether or not the applications of the study presently have any recognized
commercial value.

INTERESTED PARTIES
Identifies the prinecipal investigator(s) and an industrial developer who has stated an
interest in promoting the study for commercial applications.

TOP-LEVEL INVESTIGATION REQUIREMENTS

Identifies characteristics and requirements (physical) of the experiment (i.e. process-
ing time and temperatures, size and number of samples, power and volume require-
ments, etc.)

NUMBER OF FLIGHTS
Gives an estimate of the number of flights needed to complete the study.

TENTATIVE FLIGHT DATE
Identifies scheduled flight date for the investigation or an estimate of the user's
required experimental development time prior to a flight assignment.
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2.0 Apparatus Capabilities
and Avalilability
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FOREWORD

This section of the appendix contains current information on equipment
used for microgravity research and materials processing in space. The
apparatus described was either developed by NASA, by a contractor for
gﬁ: or, in some cases, by a private entity under a joint agreement with
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Acoustic Containerloss Experiment System

Advanced Automated Directional Solidification Furnace

Advanced Isotharmal Furnace
Airjet Levitator
Automated Directional Solidlﬂc’gtion Purnace

Automatie Directional Solidification Unit III (ADSP-MI)

Automatic SCG Faeility

Automatic VCG Facility

Cell Culturing System

Combustion Research Chamber

Continuous Flow Electrophoresis System (CFES)
Droplet Combustion Experiment

EDG Programmable Multizone Furnace
Electroepiaxial Crystal Growth System
Electromagnetic Containerless Experiment System
Electromagnetic Levitator

Electromagnecie Levitator Furnace
Electrostatic Containerless Experiment System
Eleetrostatic Levitators

Float Zone Experiment System

Fluid Experiment Apparatus

Fluids Experiment System

Foam Generator

General Purpose Rocket Furnace

Glass Fiber Puller

High Gradient Nonprogrammable Furnace

High Temperature General Purpose Furnace
Isoelectrie Focusing Experiment

Isothermal Furnace

Monodisperse Latex Reactor (100 ml)
Monodisperse Latex Reactor (2 liter)
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Moving Wall Electrokinetic Separatcr System
Organic Crystal Growth

Particle Cloud Combustion Experiment
Protein Crystal Growth Faecility
Recycling Isoelectric Focusing Facility
Single~Axis Acoustic Levitator
Single-Axis Acoustic Levitation System
Solid Surface Combustion

Solute Diffusion Apparatus

Solution Crystal Growth

Static Column Electrophoretic Separator
Thin Films

Three-Axis Acoustic Levitator

Vapor Crystal Growth System

Vapor Growth
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NAME

STATUE

¢ GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NARSA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARRCTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

ACOUSTIC CONTAINERLESS EXPERIMENT SYSTEM

EXISTING

JPL

MELTING, ROTATION, AND OSCILLATION OF
MATERIALS IN A CONTROLLED ENVIRONMENT

ONE ACOUSTIC FURNACE CHAMBER WITH THREE
ADVANCED VARIABLE ACOUSTIC DRIVERS

160 WATTS POWER
900C MAXIMUM TEMPERATURE

28 vDC
HEAT DISSIPATION
EXTERNAL VENTING

45 KB (APPROXIMATELY)
HOUBED IN TWO EARC'S

ONE UNIT AVAILABLE

A2-1
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NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NAGA

o ACADEMIA
@ INDUSTRY

APPLICATIONS

CHARACTERIBTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

ADVANCED AUTOMATED DIRECTIONAL
SOLIDIFICATION FURNACE

PLANNED

MBFC

MELTING AND DIRECTIONAL SOLIDIFICATION
OF MATERIALS AT HIGH THERMAL GRADIENTS
(UP TD S00L)

TWO FURNRCE CAVITIES, EACH WITH TRANSLATING
GUENCH BLOCK

300 WATTS POWER
1400C MAXIMUM TEMRERATURE

26 vpc
HERT DISSIPATION

68 KG (APPROXIMATELY)
HOUSED IN A EAC

DEVELOPER UNIDENTIFIED
USERS IDENTIFIED
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NAME

STATUS

© GROUND UNIT

o FLIGHT UNIT
DEVELORER

o NRSA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

© RESOURCE

REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

ADVANCED ISOTHERMAL FURNACE

MELTING AND RARPID RESOLIDIFICATION OF
MATERIALS IN A ISOTHERMAL MODE AT
INCREASED SAMPLE SIZE

FURNACE CAVITY EXCHANGE CAPABILITY WITH
ADVANCED ELECTRONICS

3000 WATTS MPOWER
2100C MAXIMUM TEMPERATURE
TO BE DETERMINED

TO BE DETERMINED

DEVELOPER UNIDENTIFIED
USERS IDENTIFIED
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NAME

8TATUS

o GROUND UNIT

© FLIGHT UNIT
DEVELOPER

© NABA

© ACADEMIA
o INDUBTRY

REALICATIONS

CHARACTERIETICS

o FUNCTIONAL.

o DPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

AIRJET LEVITATOR

EXISTING

MSFC

MELTING AND RESOLIDIFICATION OF MATERIALS
IN A CONTAINERLESS PROCESS

COMPRESSED AIRSTREAM WirH CO2 LASER HEATING

700 WATTE POWER (LASER)
2700C (SAMPLE DEPENDANT)

LABORATORY SCALE

PREVIOUSLY USED FOR STUDIES IN UNDERCOOLING
AND GLASS FORMATION IN OXIDE S8YSTEMS
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NAME

STATUB

o GROUND UNIT
* o FLIBHT UNIT
DEVELORPER

o NASA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

@ RESOURCE

REQUIREMENTS

o PHYBICAL
PARAMETERS

COMMENTS

AUTOMATED DIRECTIONAL SOLIDIFICATION
FURNACE

EXISTING

MEFC

G.E.

MELTING AND DIRECTIONAL SOLIDIFICATIUN OF
MRATERIALS AT LOW THERMAL GRADIENTS

FOUR FURNACE CAVITIES, EACH WITH A :
TRANSLATING QUENCH BLOCK (

1175 WATTS POWER
1500C MAXIMUM TEMPERATURE

28 vpC ,
HEAT DISSIPATION A

77.1 KB
HOUSED IN A EAC

HIGH AND LOW TEMPERATURE VERSIONS RRE
AVAILABLE,

i
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NAME AUTOMATIC DIRECTIONAL SOLIDIFICATION
UNIT III (ADSF-II1)

8TATUS
o GROUND UNIT EXISTING
o FLIGHT UNIT PLANNED
DEVEL.OPER
o NASA MSFC
o RCADEMIA
o INDUSTRY JOHN DEERE AND BETHLEHEM STEELE
APPLICATIONS HIGH STRENGTH ALLOY SCIENCE. DEVELOPMENT
OF DESIRED MECHANICAL PROUPERITIES IN CAST
IRON.
CHARACTERISTICS
o FUNCTIONAL PROTOTYPE BASED ON ADSF-~I11
o OPERATIONAL 1175 WATTS MAXIMUM POWER CAPABILITY
200~1300C OPERATING TEMPERATURE
o RESOURCE THERMAL DISSIPATION
REQUIREMENTS 28 VDC POWER
EXTERNAL VENT
o PHYBICAL 40 INCHES HIGH, 17 INCHES DIAMETER
PARAMETERS 77 K@ (INCLUDES FURNACE AND TWO ERC'S)
COMMENTS ADSF-I11 WILL FRCILITATE LARGER SAMPLES

Ul 70 1.0 TO 1.25 CM DIAMETER. 1T WILL
EXHIBIT SAMPLE CHANGE OUT CAPABILITY
(MULTIPLE)
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NAME

8TATUS

o BROUMD UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSBICAL

PARAMETERS

COMMENTS

AUTOMATIC 8SCB FACILITY

PLANNED
NEEDED

MSFC

GROWTH OF SINGLE CRYSTALS FOR SEMICONDUCTORS
ELECTRO-OPTICAL DEVICES, IR DETECTORS

MICROPROCESSOR
APPARATUS DEPENDANT ON MATERIAL

1 KW POWER PERK FOR 2=3 HRS THEN MINIMAL
POWER TO SUSTRIN TEMPERATURE

1 KW POWER RVIONICS RIR
HEAT EXCHANGER COOLING LOOQP
VACUUM

IDEAL SYSTEM NEEDS HALF A DOUDLE RACK

ALL CONCEPTUAL DATA FORM EXISTING SYSTEMS
AND REQUIREMENTS.
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NAME

8TATUS

o GROUWUND UNIT

o FLIGHT UNIT
DEVELOPER

o NABA

o ACADEMIA
© INDUSTRY

RPPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

© RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

AUTOMATIC VCG FACILITY

PLANNED
NEEDED

MSFC

GROWTH OF SINGLE CRYSTALS FOR
SEMICONDUCTORS, ELECTRO-0PTICS FOR
COMMUNICATIONS, IR DETECTORS

MICROPROCESSOR
APPARATUS DERENDANT ON MATERIAL

1 KW POWER PERK FOR 2-3 HRS, THEN MINIMAL
POWER TO SUSTAIN TEMPERATURE

1 KW POWER COOLING LOOP
HERTING REQUIRED AVIONICS AIR
VACUUM

IDEAL SYSTEM NEEDS8 HALF A DOUBLE RACK

ALL CONCEPTUAL DATA FROM EXISTING SYSTEMS
AND REQUIREMENTS.
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NIME

BTATUS

o GROUND UNIT

o FLIGHT UNI1T
DEVELOPER

o NASRE

o RCADEMIR
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

© FUNCTIONAL

o OPERATIONAL

o RESQURCE

REQUIREMENTES

o PHYSICAL

PARAMETERS

COMMENTS

CElL.L CULTURING BYSTEM

UNDER DEVELOPMENT

J8sC
MDRC

FUNDAMENTARL RESEARCH IN CELL GROWTH UNDER
MICROBRAVITY CONDITIONS

CFES WITH VARIABLE CHAMBER DIMENSIONS,
ELECTRODE SHARES, AND VOLTAGE CAPRCITY.

300-400 WATTS POWER
RUN TEMPERATURE O TO -4.0QC

REFRIGERATION
VENTING OF QOXYGEN
110 VDC POWER

EST. 3 LOCKERS OR HRLF A SINGLE RACK
EST. 136 TO 181 KG

REQUIRES DEDICATED INBTRUMENTATION.
HANDS-ON CARPABILITY BY SCIENTISBT.
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NAME COMBUSTION RESERRCH CHAMBER

8TATUS

© BROUND UNIT

o FLIGHMT UNIT NEEDED
DEVELOPER

o NASA LeRC

© ACADEMIR
o INDUSTRY

APPLICATIONS FUNDAMENTAL RESERARCH IN PHYSICAL AND

CHEMICAL COMBUSTION SCIENCE

CHARACTERISTILCS

o FUNCTIONAL TO BE DETERMINED

o OPERATIONAL

o RESQURCE

REGQUIREMENTS

o PHYSBICARL
PARAMETERS

COMMENTS

200 WATTS POWER

THERMAL DISSIPATION

EXTERNAL VENT
POWER

EST. 1.0 BY 0.% BY 0.5 METERS

ESBT. &0 KG

R2~-10
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NAME

STATUB

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

© NASRA

© ACADEMIA
© INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERAT IONAL

o RESOURCE

REQUIREMENTS

¢ AHYSICAL

PARAMETERS

COMMENTS

CONTINUQUB FLOW ELECTROPHORESIS SYSTEM
(CFES)

EXISTING
EXISTING

MDAC AND JOHNBON & JOHNSON

CONTINUOUS FLOW ELECTROPHORESIS OF PARTICLES

AND MACROMOLECULES

ONE SEPERATION CHAMBER

80 WATTS POWER FROM LAUNCH TILL OPERATIONAL
480 WATTS FOR 100 HRS
1 KW COOLING POWER

POWER REFRIGERATYON
HEAT EXCHANGER LOOR AT 4,0C
COOL 4G POWER

860 BY 26 BY 23 INCHES

18 BY 22 BY 14 INCHES (ELECTRONICS)
246 KG

INDUSTRY DWNED UNDER JEA
TWO TYPES OF COOLING REQUIRED.

AE-11




NAME

STATUSB

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHRARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOQURCE

REQUIREMENTS

o PHYSICAL
PRRAMETERS

COMMENTS

DROPLET COMBUSTION EXPERIMENT

UNDER DEVELOPMENT

LeRC

INVESTIGATE THE MECHANIESMS AND RATES OF
DROPLET BURNING AND EXTENSION UNDER CON-
DITIONS OF NEGLIGIBLE HEAT

FURNARCE CHAMBER WITH ELECTROSTATIC LEVITATION

TO BE DETERMINED

TO BE DETERMINED

+POWER REQUIRED)

TO BE DETERMINED

CONCEPTUAL. DESISGN STABGE

RAE~-12
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NAME

BTATUS

o BROUND UNIT

o FLIGHT UNIT
DEVEL.OPER

o NASA

o RACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL.

o OPERATIOGNAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

EDG PROGRAMMABLE MULTIZONE FURNACE

EXISTING
PLANNED

MSFC

GRUMMAN AEROSPACE AND MELLON

MULTIZONE FURNARCE AS SUBSTITUTE FOR SES.
SEMICONDUCTORS, IR DETECTORS, AND ELECTRO
OPTICAL DEVICHS

FURNACE WITH TWO HERTING ELEMENTS PER ZONE.
16 ZONES

RUN TIME 100 HRS MRX (10 DAYS IN BOME LABS)
POWER 4.0 KW 132 WATTS PER HEATING ELEMENT
1300~-1350C MAXIMUM TEMPERATURE RANGE

COOLING LOOP
POWER
WATER FLOW

EXTERNRL VENT

EST. 3500 KG
2.9 BY 1.0 BY 1.% METERS

MRS IS OVER ESTIMATED

RE2-13



NAME

BTATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NRSA

o ACADEMIA
o INDUS'TRY

APPLICATIONS

CHRARACTERISTICS

© FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

a PHYSICAL

PARAMETERS

COMMENTS

ELECTROEPIAXIAL CRYSTAL GROWTH SYSTEM

EXISTING
NEEDED

MICROGRAVITY RESERARCH ASSOCIATES

SEMICONDUCTORS

CONCEPTURL DESIGNED CRYSTAL GROWTH FURNACE

POWER IS FUNCTION OF CRYSTAL DIAMETER, RUN
TIME, RMND SIZIE OF ECGS. 10 KW POWER AND 170
DAY OPERATING TIME EBT. FOR 1993.

THERMAL DISSIPATION
POWER

VENT AND PURGE

4536 KG

4 FT LLONGy, 4 FT WIDE, 10 FT HIGH
VOLUME 16C CUBIC FEET

CONCEPTUAL DESIGN. PLANNED FOR SPACE STRTION

Az2-14




E it |

e Ty

-

T

Port Lo d I

NAME

STATUS

o GROUND UNIT

o FLISHT UNIT
DEVELOPER

© NASA

o ACADEMIR
© INDUSTRY

ARFY . ICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PRARAMETERS

COMMENTS

ELECTROMAGNETIC CONTAINERLESS EX™ZRIMENT
SYSTEM

NEEDED

mM8FC

MANIPULATION OF CONDUCTIVE MATERIALS WITHIN
AN ELECTROMAGNETIC FIELD IN A CONTRAINERLESS
PROCESS

INTERCHANGABLE COILS

1200C TEMPERATURE CAPABILITY
2500 WATTS POWER

THERMAL DISSIPATION
EXTERNARL VENT
POWER

EST. 1.0 BY 0.6 BY 0.6 METERS
EST. 45 KG

MANNED INTERFACE WILL ALLOW SIMPLIFIED
HARDWARE. DESIGNED FOR SPACE STATION

A2-15
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NAME

STATUS

© BROUND UNIT

o FLIGHT UNIT
DEVELDPER

o NRSA

© ACADEMIRA
o INDUSTRY

APPLICATIONS

CHARRCTERISTICS

© FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

ELECTROMAGNETIC LEVITATOR

EXISTING

G.E

MELTING AND RESOLIDIFICATION OF CONDUCTIVE
MATERIALS IN A CONTARINERLESS PROCESS

ELECTROMAGNETIC COIL WITH AUXILIARY ELECTRON
BOMBARDMENT HERTING

25, 000 WATTS POWER

LABORATORY SCALE

PREVIOUSLY USED FOR EXPERIMENTS WITH
TUNGSTEN AND REFRACTORY MATERIALS

Ac~16
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NAME

8TATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o RACADEMIA
o INDUSBTRY

APPLICATIONS

CHARRCTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE
REGQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

ELECTROMAGNETIC LEVITATOR FURNRCE

EXISTING

MSFC

G. E.

MELTING AND RESOLIDIFICATION OF CONDUCTIVE
MATERIALS IN A CONTAINERLESS PROCESS IN A
CONTROLLED ENVIRONMENT

ONE CUSP COIL, GENERATING A ELECTROMAGNETIC
FIELD FOR INDUCTION MELTING

1200 WATTS POWER
1300C DEMONSTRATED

28 vDC
HEAT DISSIPATION

42 KB

HOUSED IN AN ERC

ONE UNIT AVAILABLE

RE-17
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NAME.

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o ACADEMIA
© INDUSTRY

APPLICATIONS

CHARACTERIBTICS

o FUNCTIONAL,

o OPERATIONAL

o RESQURCE

REQUIREMENTS

o PHYSICAL
PRARAMETERS

COMMENTS

ELECTROSTATIC CONTRINERLESS EXPERIMENT
SYSTEM

NEEDED

JPL

MANIPULATION OF DIELECTRIC MATERIALS WITHIN
AN ELECTROSTATIC FIELD IN A CONTRINERLESS

PROCESS

TO BE DETERMINED

1700C TEMPERATURE CAPABILITY
2000 WATTS POWER

THERMAL DISSIPATION
EXTERNAL VENT
POWER

ES8T. 1.0 BY 0.6 BY 0.6 MeETERS

MANNED INTERFACE WILL ALLOW SIMPLIFIED
HARDWARE., DESIGNED FOR SPRACE STRTION

Az-18
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NAME

8TATUS

o GROUND UNIT

o FLIGHT UNIT
DEVEL.OPER

© NREBA

o ACADEMIA
o INDUBTRY

APPLICATICONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REGQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

ELECTROSTATIC LEVITATORS

EXISTING

JRL

CONTRINERLESS PROCESSING OF ELECTRICALLY
CHARGED MATERIALS

ELECTRODE FIELD GENERATION WITH FEEDBACK
S8YSTEM FOR SAMPLE ROSITIONING

DISH, RING, AND TETRAHEDRAL CONFIGURATIONS

LABORATORY SBCALE

TETRAHEDRAL CONFIGURATION CAPABLE OF THREE
DIMENSIONAL POSITIONING AND DAMPING

AR-19




NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVEL.ORPER

o NRSA

o ACADEMIA
o INDUBTRY

APRLICATIONS

CHRARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REGQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

FLOAT ZONE E*PERIMENT SYSTEM

EXISTING

WESTECH SYSTEMS

FLOAT ZONING OF HIGH TEMPERARTURE MATERIALS
IN A CONTROLLED ENVIRONMENT

TEST CHAMBER WITH RADIO FREQUENCY HEARTING

S50, 000 WATTES POWER MAXIMUM

LABORATORY SCALE

CONSTRUCTED 7O ASSIST IN CHACTERIZING
FLORT ZONE PROCESS

AE~Z0
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NAME

8TATUS

© GROUND UNIT

o FLIGHT UNIT
DEVELOPER
o NASA

o ACADEMIA
@ INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REGUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

[ 7

FLOAT ZONE EXPERIMENT SYSTEM

PLANNED

RESEARCH IN FLOATING ZONE CRYSTAL GROWTH

IN MICROGRAVITY ENVIRONMENT

TO BE DETERMINED

TO BE DETERMINED

VERY LOW MOMENTARY ACCELERATION ENVIRONMENT

TO BE DETERMINED

REGUIRED TO ADVANCE SCIENCE IN FLOATING
ZONE CRYSTAL. GROWTH

o

R2-21
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NAME

BTATUS
o BGROUND UNIT
o FLIGBHT UNIY
DEVELORER
o NASA

© ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERRTIONAL

o RESOURCE
REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

FLUID EXPERIMENT APPARATUS

EXISTING

ROCKWELL

FUNDAMENTAL SPACE PROCESS8ING RESEARCH
EXPERIMENTS IN GENERAL LIQUID CHEMISTRY

MODULES RRE CONFIGURED TO MEET SPECIFIC

REQUIREMENTS

TO BE DETERMINED

TO BE DETERMINED

HOUSED IN R MIDDECK LOCKER

FEA-1 CONFIGURED FOR FLOAT ZONE CRYSTAL
BGROWTH EXPERIMENTS

AZ—-2&



NAME

8TATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELOPER

© NASBA

o RACADEMIA
o INDUSTRY

APPLICATIONS

CHARARCTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL
PRRAMETERS

COMMENTS

FLUIDS EXPERIMENT SYSTEM

EXISTING

mSFC

TRW

MULTIPURPOSBE RESEARCH IN FLUID CONVECTION,
PHASE TRANSITION, SURFACE PHYSICS, AND
CRYSTAL GROWTH

ACCOMMODATES A VARIETY OF TEST CELLS WITH
BOTH VIDEOQ AND 4Nl CHRAPHIC CAPABILITIES

1000 WATTS POWER MAXIMUM AVERRGE

HOUSED IN SPACELAB DOUBLE RACK

DESIGNED FOR USE IN COMBINATION WITH
VAPOR CRYSTAL GROWTH SYSTEM

Ae-a3



NAME

ETATUS

o GROUND UNIT

o FLIGHT UNIT
PDEVELOPER

o NARSA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESCURCE

REQUIREMENTS

o PHYSICAL

PRRAMETERS

COMMENTS

FOAM GENERATOR

EXISTING
PLANNED

OWENB=~CORNING FIBERGLAS

FOAM PROCESS SCIENCE

FOAM GENERATOR IN CIRCULAR CANNISTER,
INCLUDES PISTON, LIQUID STORAGE, AND DRIVE
MOTOR.

250 WATTS POWER FOR 5 MINUTES
30 WATTS FOR 2 HMRE FOR ELECTRONICS

POWER
MIDDECK ELECTRONICS MODULE

16 INCHES DIAMETER, 16 INCHES HIGH
53 KG
VOLUME OF 3 LOCKERS

SELF-CONTAINED APPARATUS MAY BE DESIGNED
FOR LOCKER OR RACK.

Ac-24




Ty Y ™ PR P O eR T TR O PR O NS N T B AN T e

NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELOPRPER

o NABA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERIBTICS

o FUNCTIONAL

o DOPERATIONAL

¢ RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

GENERAL PURPOSE 0OCKET FURNARCE

EXISTING

MSFC

MELTING AND RESOLIDIFICATION OF MATERIALS
IN ISOTHERMAL AND GRADIENT MODES

THREE FURNARCE CAVITIES, EACH WITH TRIZONE
HERTING

160C WATTS POWER
F00C MAXIMUM TEMPERATURE

28 VDL
HEAT DISSIPATION

6£3. 65 KB

HOUSED IN EARC

FOUR UNITS AVAILABLE

RE2-25



N W A B L RRR. §F L R ST ™ v T

NAME

8TATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NABA

o ACADEMIA
© INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REGUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

GL.AS8 FIBER PULLER

UNDER DEVELOPMENT
PLANNED

MSFC

DARPA, CORNING GLASES AND INTERSONICS

OPTICAL FIBERS FOR COMMUNICATIONS

PROTOTYPE FURNRCE AND LEVITATOR

POWER, 1175 W (FURNRCE) 126 W (LEVITATOR)

1600C TEMPERATURE CAPABILITY
SAMPLE SIZE 2.5 CM DIAMETER

THERMAL DISSIPATION
28 vDC POUER

HARDWARE AND ELECTRONICS 4 LOCKERS
EST. 20 BY 6.0 BY &.0 INCHES
EBT. 139 KG (FURNACE AND LEVITATOR)

TRIPLY CONTAINED DUE TO DANGEROUS GASES

A2-26
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NAME HIGH GRADIENT NONPROGRAMMABLE FURNACE
8TATUS
o GROUND UNIT EXISTING
o FLIGHT UNIT PLANNED
DEVELOPER
o NRSA
o ACADEMIA
o INDUSTRY GRUMMAN AEROSPACE
APPRLICATIONS SEMICONDUCTORS, IR DETECTORS, AND ELECTRO

OPTICAL DEVICES

CHARACTERISTICS
o FUNCTIONAL HIGH GRADIENT FURNACE
o OPERATIONAL 4 KW POWER
1060 HR RUN TIME
SAMPLE SIZE 1-3 INCH DIAMETER
o RESOQURCE THERMAL DISSIPATION
REQUIREMENTS VENT ING
POWER
o PHYSICAL 250 KG
PARAMETERS VOLUME 5.5 CUBIC METERS
COMMENTS

R2-27



NAME

BTATUS

© BGROUND UNIT

o FLIGHT UNIT
DEVELOPZR

¢ NARSA

o ACADEMIA
o INDUSTRY

APRLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

HIGH TEMPERQTURE GENERAL PURPOSE FUINACE

EXISTING
EXISTING

MSFC

ALLOY SOLIDIFICATION TO FURTHER MODEL ALLOY
SCIENCE

3 INDEPEHLDENTLY CONTROLLED CAVITIES CONSIST-
ING CF A 3-IZ0NE FURNACE WITH HERT EXTRACTION.
MRY OPERATE IN ISOTHERMAL OR GRADIENT MODE.

1600 WATTS MAXIMUM POWER
100-900C OPERATING TEMPERATURE RANGE

THERMAL DISSIPRATION
POWER
EXTERNAL VENT

20 INCHES HIGH, 17 INCHES DIAMETER
63. 56 KB
HOUSED IN A EAC

NASA PLANS TO MODIFY GPRF TO INCRERSE
OPERATION TIME AND TEMPERATURE CAPABILITIES;
AFTER D-1 MISSION IN 1985,

Az-—-28
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NAME

STATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELGCPER
o NASA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARRCTERISTICS

o FUNCTIONAL

o QPERATIONAL

© RESJOURCE

REQUIREMENTS

o PHYSICAL
PRRAMETERS

COMMENTS

ISOELECTRIC FOCUSING EXPERIMENT

EXISTING
MBFC

UNIVERSITY OF ARIZONA

ISOELECTRIC FOCUSING OF MACROMOLECULES
IN A STARTIC FREE FLUID

EIGHT COLUMN ASSEMBLIES

NOMINALLY 1S VDC FROM 10 D CELLS

HOUSED IN MIDDECK LOCKER

PRECURSDR TO RECYCLING APPARATUS

AR-a3
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NAME

S8TATUB

o SROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o RCADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

& RESOURCE

REGQIJIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

ISOTHERMAL FURNACE

EXISTING
UNDER DEVELOPMENT

mMSFC

GRUMMAN AREROSPACE AND MELLON

ISOTHERMAL FURNACE FOR ELECTROERITAXIAL.
GROWTH, IR DETECTORS AND SEMICONDUCTORS

ISOTHERMAL FURNACE

6. 4 KW POWER
100 HRS RUN TIME
1-3 INCH DIAMETER SAMPLE SIZE

POKER
THERMAL DISSIPATION
VENTING

100 KG
VOLUME 6&.0 CUBIC CMm

CHARACTERISTICS OQF FLIGHT UNIT ARE OVER
ESTIMATED

A2-30
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NAME

8TATUS

= W9 ey .

o GROUND UNIT
o FLIGHT UNIT

-

DEVELOPER

4

o NASA
o ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONRL

s < OPERATIONAL

o RESOURCE
REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

HE TR Py ey ey PR

MONODISPERSE LATEX REACTOR (100 mi})

EXISTING

MGFC

G.E. AND ROCKWELL

CHEMICAL REACTION OF LIQUID MATERIALS

WHILE MIXED AND HERTED

FOUR RERCTOR VESSELS OF 100 ml VOLUME

216 WATTS MAXIMUM POWER

36 VvVDC

6.8 KB
HOUSED IN EAC IN MIDDECK

S MISSIONS COMPLETED, 3 MORE SCHEDULED
MONODISPERSE LATEX REACTOR 21 BEING
DEVELOPED

Ae—-31



NAME

STATUS

© GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NRSA

o RACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

a FUNCTIONAL

o QPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PRARAMETERS

COMMENTS

MONQDISPERSE LATEX REACTOR (21)

EXISTING
NEEDED

MSFC
LEHIBH UNIVERSITY
NBS AND PARTICLE TECHNOLOGY

CALIBRATE EQUIPMENT, BIOMEDICAL RESEARCH,

DRUG CARRIERS, BODY TRACERS, MEMBRANE SIZING

€ TO 12 TWO LITER REACTOR VESSELS

20 HR RUN TIME PER REACTOR

28 VDC POWER

TO BE DETERMINED

PHYSICAL FARAMETERS ARE DEPENDANT UPON
MANUARL OR AUTOMATED OPERATION, WHICH HAS
NOT BEEN DECIDED.

Praicr
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NAME MOVING WALL ELECTROKINETIC SEPERATOR SYSTEM
STATUS
o GROUND UNIT
o FLIGHT UNIT NEEDED
DEVEL.OPER
o NASA m8FC
o ACADEMIA UNIVERSITY OF ARIZONA
o INDUSTRY
APPLICATIONS SERPERARTICN OF BIOLOGICAL PARTICLES AND
MACROMOLECULES
CHARACTERISTICS
& FUNCTIONAL TO BE DETERMINED
o OPERATIONAL EST. 150 WATTS FOR 8 HRS
o RESOURCE THERMAL. DISSIPATION
REQUIREMENTS POWER
o PHYSICAL EST. HALF A SINGLE RACK
PARAMETERS EST. €8 K@
COMMENTS DESIGBN UNDER WRY.

AE=-33
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NRAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

< ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESGURCE

REMIJIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

ORGANIC CRYSTAL GROWTH

EXISTING
EXISTING

M

PROPRIETARY

DMOS RIG IN ERC WHICH HOUSES S1X RERCTOR
UNITS

POWER SMALL
RUN TIME, 10 HRS AFTER FLIGHT FOR DURATION
SIX SAMPLES MEATED TO SoC

THERMAL DISSIPATION (SMALL)
POWER (SMALL)

DMOS RIG; 3 FT HIGH SM'S GEM
2.5 FT DIAMETER 40.8 K6
98 KG HOUSED IN ERC & LOCKERS

TWO HOUSINGS SIMILAR TO MLR

AE-34
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NAME

S8TATUS

o GROUND UNIT

9 FLIGHT UNIT
DEVELOPER

o NASH

o ACADEMIAR
© INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL,

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

PARTICLE CLOUD COMBUSTION EXPERIMENT

UNDER DEVELOPMENT

LeRC

TO STUDY FLLAME PROPOGATION AND EXTINCTION
CONDITIONS IN A QUIESCENT MIXTURE OF AIR
AND FUEL PARTICLE CLOUDS UNDER LOW GRAVITY
CONDITIONS

SEALED CONTAINER WITH EIGHT FLAME TUBES

AN ACOUSTIC MIXER AND MICROPROCESSOR

150 WATTS POWER

PAYLOAD MOUNTING PANEL
£8 VDC

VOLUME OF ONE LOCKER

EXISTING CONFIGURATION WILL BE CHANGED
FOR FLIGHT. MIDDECK EXPERIMENY. LITTLE
INSTRUMENTATION.

Ae-35




NAME

STATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

© ACADEMIA
o INDUSTRY

ARPLICATIONS

CHRRACTERISTICS

o FUNCTIONAL

o OPERATIONAL

& RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETZRS

COMMENTS

PPOTEIN CRYSTAL GROLTH FACILITY

EXISTING
EXISTING

MSFC

UNIVERSITY OF ALABAMA IN BIRMINGHARM
UPJOMN AND SHERRING-PLOUGH

PROBLEM DRUG DESIGN

PROTEIN BICTECHNOLOGY

EACH PROTEIN CRYSTAL GROWTH DRAWER CONTRAINS

3648 CRYSTAL GROWTH TUBES.

FIRST FLIGHT UNIT

ENCAPSULATED
EXPERIMENT

NONE

TWO PCG DRAWERS
IN A MIDDECK
LOCKER

AR2-36
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SECOND FLIGHT UNIT

ENCAPSULATED
EXPERIMENT

POWER

REFRIGERATION AT 4.0C

TWO PCG DRAWERS
IN A MIDDECHK
LOCKER
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NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
PEVELOPER

o NASA

© ACADEMIA
o INDUSTRY

APPLICATIONS

CHARACTERISTICY

o FUNCTIONAL

o OPERATIONAL

o RESQURCE

REQUIREMENTS

o PHYSICAL

PARRMETERS

COMMENTS

RECYCLING ISOELECTRIC FOCUSING FRCILITY

NEEDED

M8FC

LARBGE SCALE PURIFICATION OF PEPTIDE HORMONES
PROTEINS AND BIOLOGICAL MACROMOLECULES.

MULTICHANNEL PERISTALIC PUMP

POWER 275-375 WATTS
RUN TIME 2-3 HRS
RUN TEMPERATURE 4.0C

REFRIGERATION AT 4.0C
28 VDC POWER

EST, 20,3 BY 36 BY 20.4 INCHES 4 LOCKERS
134 KB (INCLUDES RIEF ELECTRONICS AND SUPPORT
EQUIPMENT)

LATE ACCESS REQUIRED (24 HRS MAX) MUST BE
KEERP COOL FROM THE TIME IT IS LOADED UNTIL IT
IS8 UNLORDED.
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NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELDPER

o NASA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHRARACTERIBTICE

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

SINGLE AXIS RCOUSBYIC LEVITATAR

EXISTING

MSFC

INTERSBONICS

CONTAINERLESS PROCESSING OF MOLTEN MATERIALS
IN A CONTROLLED ENVIRONMENT

ONE ACOUSTIC FURNACE CHAMBER WITH SINGLE
ACOUSTIC DRIVER

3100 WATTS POWER
1600C MAXIMUM TEMPERATURE

32 vDC
HEAT DISEIFATION

6l1.3 KG

HOUSED IN AN EAC

ONE UNIT AVAILABLE
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NAME

STATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELOQOPER

o NRSA

o ACADEMIA
o INDUSTRY

RPPLICATIONS

CHARACTERISTI I8

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

SINGLE-RXIS RCOLSTIC LEVITATION SYSTEM

EXISTING

MSFC

INTERSONICS

MELTING AND RESOLIDIFICATION OF MATERIALS
IN A CONTRINERLESS PROCESS

FURNRCE CHAMBER WITH SINGLE ACQUSTIC DRIVER

1400C MAXIMUM TEMPERATURE

LABORATORY SCALE

SAMPLES AS LARGE AS 3 MM SUCCESSFULLY
LEVITATED TO »1000C



NAME

STRATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o RCADEMIA
o INDUSTRY

APPLICATIONS

EHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

SOLID SURFRCE COMBUSTION

UNDER DEVELOPMENT

LerC

FUNDAMENTAL RESEARCH IN SOLID SURFACE
COMBUSTION

REPLACERBLE CHAMEER WITH VIEWING PORTS
AND CRAMERA AND ELECTRICAL ASSEMBLY

2 MINUTE MAXIMUM RUN TIME
146 WATTS POWER
TWD SAMPLES: PAPER AND PMMA

FOUR PAYLORD MOUNTING PANELS
28 VDC POWER

25 KB (CHRMBER WEIGHT)
32 KB (ELECTRICAL ASSEMBLY)
VOLUME OF FOUR LOCKERS

EXISTING CONFIGURATION WILL BE CHANGED FOR

FLIGHT. LITTLE INSTRUMENTATION.
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NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELORPER

o NASA

o ACADEMIA
> INDUSTRY

APPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESQURCE

REGUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

SOLUTE DIFFUSION APPARATUS

EXISTING

L.eRC

ROCKWELL

SLOW DIFFUSION OF LIQUID SOLUTIONS, ALI.OWING
CHEMICAL RERCTION AND CRYSTAL GROWTH

FOUR REACTORS ERCH HAVING THREE CDMPARTMENTS

37.3 WATTS MAXIMUM POWER
260-320K OPERATING TEMPERATURE

BATTERY POWERED

S57.1 KB
30 BY 82 CM  (REACTOR)
21 BY 28 CM (MICROCOMPUTER)

IN FLIGHT ON THE LDEF, 1984 OR EARLY 198%

AZ2-41
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NAME

BTATUS

v GROUND UNIT

o FLIGBGHT UNIT
DEVELOPRER

o NARSA

o ACADEMIA
o INDUSTRY

SPPLICATIAONS

CHRARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESQURCE

REGUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

SOLUTION CRYSTAL GROWTH

EXISTING
NEEDED

QUANTUM DETECTOR TECHNOLOGY

IR DETECTORS AND ELECTRO OPTICAL DEVICES

Ag-42
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NAME

8TATUS

o GROQUNMD UNIT

o FLIGHT UNIT
DEVELQPER

© NASA

© RACRADEMIA
o INDUSTRY

RPPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

B

-

STATIC COLUMN ELECTROPHORETIC SEPERATOR

EXISTING

MSFC

ZONE ELECTROPHORESIS OF PARTICLES IN R

STATIC FREE FLUID

EIGHT COLUMN ASSEMBLIES

32 WATTS POWER

115 VAC

3.4 KB
17.5 BY 1&8.5 BY 34.0 Cm

REQUIRES REFURBISHMENT TO SUIT SPECIFIC
EXPERIMENTS

RE=4 3

PSR )

L R

ot BPL N Y |

g g

gt came

e Ay

P



NAME

STATUS

o GROUND UNIT

o FLIGHT UNIT
DEVELDPER

o NASA

o ACADEMIA
o INDUSTRY

RPPLICATIONS

CHARACTERISTICS

o FUNCTIONAL

o OPERATICONAL

© RESOURCE

REQUIREMENTS

o PHYSICAL
PARAMETERS

COMMENTS

THIN FILMS

EXISTING
PLANNED

3M

PROPRIETERY

PROPRIETARY

AZ-44
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NAME

STRTUS

© GROUND UNIT

o FLIGHT UNIT
DEVELOPER
o NRSA

o ACADEMIA
o INDUSTRY

APPLICATIONS

CHRARACTERISTICS

o FUNCTIONAL,

o OPERATIONAL

o RESOURCE

REQUIREMENTS

o PHYSICAL

PARAMETERS

COMMENTS

THREE AXIS8 RACOUSTIC LEVITATOR

EXISTING

JPL

INVESTIGATION OF FLUID DYNAMIC PRDPERITIES
AND PARTICLE INTERACTIONS IN A CONTROLLED
ENVIRONMENTS

ONE ARCOUSTIC CHAMBER WITH THREE VARIABLE
ACOUSTIC DRIVERS

126 WATT FOWER
150 DB MAXIMUM ACOUSTIC PRESSURE

28 VDC

70.8 KG
HOUSED IN AN ERC

ONE UNIT AVRILABLE
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NAMZ

STATUS

o BROUND UNIT

o FLIGHT UNIT
DEVELOPER

o NASA

o ACADEMIA
o INDUSTRY

APPLLICATIONS
CHARARCTERISTICS
o FUNCTIONAL
o OPERATIONAL

o RESOURCE
REQUIREMENTS
o PHYSICAL

PARAMETERS

COMMENTS

VAPOR CRYSTAL GROWTH SYSTEM

EXISTING

MSFC

TRW 1
{

GROWTH OF SINGLE CRYSTALS BY VAPOR TRANSPORT .
WITH INHIBITING OF POLYCRYSTALLINE NUCLERTION _]

FLRNACE WITH THREE HERTING ELEMENTS AND i
TEMPERATURE CONTROLLED GROWTH AMPULE

& oany
‘g

HEATER RANGES: SOURCE, 100-128C
RING, 120~180C
STING, 40~-80C

s S Souah

HOUSED IN A SPACELAB SINGI.E RACK S

DESIGNED FOR USE IN COMBINATION WITH -
FLUIDS EXPERIMENT SYSTEM
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NAME VARPOR GROWTH
STATUS

o GROUND UNIT EXISTING

o FLIGHT UNIT PLANNED
DEVELOPER

o NRSNH

o ACADEMIA

o INDUSTRY M
APPL.ICATIONS PROPRIETARY

CHARARCTERIBYTICS

o FUNCTIONAL

o OPEFRATIONAL

o RESDURCE
REQUIREMENTS

2 PHYSICAL
PARAMETERS
PROPRIETARY

COMMENTS
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3.0 Carrier Capabilities
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FOREWORD

Section 3.0 of this appendix contains the 14 individual data sheets for each
Commerce Lab carrier configuration. A carrjer capabilities summary table
that presents a quick look at the key resources and diseriminators is also
included. References and sources of additional information/data are listed
on the individual carrier data sheets for traceability where more depth may
be required.

A3-i

-

|
|




Wt Leed L

M ESS

CONTENTS

Experiment Apparatus Container (Payload Bay)

Get-Away-Special (GAS) Cannister
MSL

Middeck
Storage Locker Spaces

Container-Nodular Locker

EAC-Rectangular Drawer-Type

EAC-Flat Top Cylindrical

EAC-Dome Top Cylindrical
Hitehhiker

Spacelab
Pallet

Double Rack 4

Double ack

Single Rack
Carrier Capabilities
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