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Starting Point: S22 Heritage Versions

Status End 2003, see also AIAA-2003-4777

S22-01 S22-02 S22-03

(Solenoid valve) (Torque motor valve) (Titanium Lightweigt valve)

Clamped injector / Chamber Full welded Injector / Chamber Clamped injector / Chamber
Two COTS double seat solenoid FCV's Modified Standard 10N double seat FCV Development double seat FCV
Test Program: Test Program: Test Program:

. SSF Performance Mapping . SSF Performance Mapping . SSF Performance Mapping

. PMF Performance Mapping SSF Margin Tests . PMF Performance Mapping

. PMF Thermal Stability SSF Long Duration Runs . PMF Thermal Stability

PMF Performance Mapping
PMF Thermal Stability

(. J
Y

$22-02 Design including lessons learned (DOC No:
TP42-TN-02-016) is Baseline for 2021 Revitalization
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S25 Design

Design Considerations for 2021 GSTP Project are based on actual Customer Needs

Valve

* Valve portfolio is shared with S4 and
S10: dual seat torque motor valve with
nominal 28; 42 ;51VDC supply voltage

 Optional single seat version

» Hydraulic interface screwed AN2 or
weld 74" Ti interface

« structural interface via 3 alignment
studs

Heritage

S4/S10/S22/S400 biprop engines

» S22 low cost engine

» S10 ARTES program wrt material
obsolescence

» S4 ARTES low impulse injector tech
demonstrator

Components

» Maximised communalities with the
established S10 engines (valve and
peripheral thermal equipment; test
equipment; procedures, procurement;
etc.)

* Built-in trimming orifices

» Coax. vortex injection

» Uncoated Platinum alloy chamber

» Super-alloy heat barrier and nozzle
extension

Temperature sensors / heaters

* Flight sensor: PT1000 primary and
redundant chamber sensor (option)

» Optional additional thermistors
(flange / valve cap) and heaters
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S25 GSTP Program (Phase 1)

Actual Work Content

Refinement of Manufacturing
Design and test Injector
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S25 GSTP Program

Injector Design

Injector Design

» Global Ap Requirement for injector defined based on
pressure drop cascade

ox @ fu
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» [njector pessure drop based on necessary
— Atomization, functional working of injector
— decoupling from feed system (experience: Ap = pc/3)
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Injector Design Parameters

» Pressure drop requirements

dpox[bar] | dpru[bar]
Injector min | 3,00 3,00

Injector max | 4,62 max | 6,02 max

» |njector Design Parameters (double swirl)

OX nozzle outlet diameter DAy
FU nozzle outlet diameter DA,
OX spray angle Aox
FU spray angle ap,
Recess Rc
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S25 GSTP Program

Injector Design Variations

Parameter Variations

* Number of Slots (Channels)

» Slot manufacturing method (morphology / tools used)
= Sealing / tolerance concept (gaps)

= Recess
Int. atomisati .
level Item Model | dp | spray s population note
With channel
3 Fu 3 channels MK1 X X 10 morphology
variation
With channel
3 Ox 5 channels MK1 X X 2 morphology
Part variation
1 With channel
3 Ox 4 channels MK2 X X 10 morphology
variation
With channel
3 Ox 3 channels MK3 X X 2 morphology
variation
Part 2 Radial gap var. PQM X X X 3
2 1 Recess var. PQM X X X 3
Part ] Forecast GSTP
3 1 Hot fire demo PQOM X 1 phase 2
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S25 GSTP Program

Injector Test Results — Pressure drop, spray angle and propellant distribution measurement

SN1_V4 geschw. SN1_V4 geschw. SN1_V4 geschw.
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S25 GSTP Program

PQM Design

PQM Thruster sizing was performed

Baseline Parameters

Baseline Parameters.

Results
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FITTING END
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SCALE 2:1
(2 PLACES)

AXIS SYSTEM

[25]
rtoeen / || T27]

WELDING INTERFACE

REFERENCE
AXIS SYSTEM

UNIT

30.5
[27] 30.5

3 (I ' |

MOTOR,
AREA FOR
HEATER

INLET _30.6

LOCKING WIRE

IDENTIFICATION
SN-NO XXX

CENTRE OF
TIGHT-FIT SCREW

CENTRE LINE

B

SCALE 2:1
(2 PLACES)

PAS SAE AS4395E02
EXCEPT AS NOTED

SCALE 211

Bendin

INTERFACE 71.6
SURFACE 228.8 2 TRP2 39.1
TO SPACECRAFT  /Ra .6 156. 1 AREA FOR . (ZEIE:T)
TRUCTURE
S’_‘ gG 1“ NTC THERMISTORS 65
== +51 UP TO 3 UNITS 32.5
2000 ) 2 28.2
950 50 | (113.8) R7.5
,///'L
of
OUTLET B e ~lod WIRE LINE ©
- 8 I
LEAD WIRES 24 AWG PER Esccsootjonz @79 1 ol I HPEATIE 76, - - - - - o R ) 4
MIN. STRAIGHT LENGTH OF HARNESS
MIN BENDING RADIUS R25 1 N : -Y S et @
REFERENCE o
BONDIN @ [t
PgINT ¢ ‘t'\\o @ POINT R A& o
3 8 OXIDIZER ,
INLET { FUEL INLET
MOTOR
COORDINATE SYSTEM +Z INLET
CENTRE LINE 15.24 15.24|
28.2
22.1
@ [
Cc-C '5 o g 44.2
|53 MOTOR, OUTLET
] .- AREA FOR
S|l &a HEATER
= UP O 2 UNITS
AL —
S |DE Y [mass kg 0.637
g B - I, = 531.825x107
@ ”E'ggﬂ” OF INERTIA |\ omer,, = 1538.538x10°
i P I, = 1779.423x10°°
- I, = -43.752x10™"
l;ggl:\]JCTS OF INERTIA| Kgmz Ly = -68.700)(10':
I = 0.779x10°°) ¢
CENTER OF GRAVITY . :CUE :
PT/RH 80/20 SUPER ALLOY (COG) Zc“E _
24.3 SURFACE EMISSIVITY EPSILON = 0.2 TBC 006 _—

CALCULATED W.R.T. REFERENCE AXIS SYSTEM

TEMPERATURE SENSORS FATNESS EXCLUDED
. - F;géc%ngnx; 3N{TS HTG THERMISTOR ELECTRICAL SCHEMATIC
ki - TRP1 UP TO 2 UNITS PT1000 [ e o [ ‘;Eé"usns |
3 " w O\ e e S AR 7
E [UP TO 500°C) - P P AR R VA '_\/-‘ ananesroup
B "o D AEN-134-0081 1505708 Jﬂ'v%ﬂ‘ ey e s 1L v
150 14405 L) 180 13715 I 190 18018
G e i 0372 |
PT1000 TrtRE S - - nnwiicnies = ) -
S PR . i ) e
0.41 20,08 i o
W oicares MATERIAL TIBAL-2.5V I ugzs, NOMINAL COTL NOWEHAL COTL - L 25N—THR—UNTESTED o
E’ MouINAL O0IL VoL TAGE Sovbe AI“] 1“:‘.1 th«?o 17 .gééu._.i 262 ST

THIS DOCUMENT AND ITS CONTENTS ARE PROPERTY OF ARIANEGROUP.
IT SHALL NOT BE COMMUNICATED TO ANY THIRD PARTY WITHOUT THE OWNER’S
WRITTEN CONSENT | ARIANEGROUP GMBH — ALL RIGHTS RESERVED.

Doc No: 22N-ASLLAM-RP-0002

Page — 8 -



S25 GSTP Program (Proposal for Phase Il)

Phase Il is not part of the actual activity

L* definition (chamber)
Hydraulic adaptation
Structural design
Optimized Manufacturing

GSTP Phase 1: Phase 2: TRL 7 Phase 3:
Built and test PQM Qualification
¥
52 5 Acceptance Test Re-Acceptance
) Manufacturing W ENTEm ] S25 PQM Pmi’“m
PQM De5|gn and test and test PQM Vacuum Hot Fil‘e > Functional tests Mapping
Injector Hardware Test / Vibration

Qual Shock

Functionaltests
Hot Finng

Life extension |

Fundional tests

Design Update

--------------------------------------- » Side Aspect 1: European FCV

Side Aspect 2: Ceramic Chamber

v
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