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Upper Stage

e 137.1 mT (302.2K Ibm) LOX/LH,, prop

e 5.5-m (18-ft) diameter
Aluminum-Lithium (Al-Li) structures

Instrument unit and interstage

Reaction Control System (RCS) / roll
control for first stage flight

Primary Ares | control avionics system
NASA Design /

DAC2TR6
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Stack Integratio

e 927.1 mT (2,044.0K [13 n)
gross liftoff mass (GLO

* 99.1 m (325.0 ft) in length

* NASA-led

First Stage
e Derived from current
Shuttle RSRM/B

Five segments/Polybutadiene
Acrylonitrile (PBAN) propellant

Recoverable
New forward adapter

Avionics upgrades

Interstage

Upper Stage Engine
* Saturn J-2 derived engine (J-2X)
* Expendable
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Integration Control Process

CxP Control Board
(CxCB)

CxP Systems CxP Operations Ares Project
Engineering Control Integration Control SR&QA Control Control Board

Board (SECB) Board (OICB) et (PCB)

As Required

Ares VICB

CE Review
Board

Contractor Design Activity Contractor
cCB (CCB) ccB
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Technical Authority

NASA Administrator
Deputy Administrator
Associate Administrator

Mission Directorate AA

@

eecccce

Program Manager

e0cccccccsccccccs

(1]
(7}
Q
Q.
<
R
(S}
L)
2
o
—
S
©
o
(o))
o
S
o

Project Manager

— Direct Report
Program Authority
Technical Authority

+ = Senior Eng Presence
*  Organizational Change

National Aeronautics and Space Administration

MSFC Center Director

MSFC Eng Director

NASA Chief Engineer

MSFC Eng Deputy
Directors - Senior Eng
Management Presence

MSFC Project
Chief Eng*

MSFC Chief Eng
Manager’s Staff*

Y

Independent Reviews

MSFC Chief
Eng Manager*

MSFC Eng
Dept/Lab Managers

MSFC Eng
Division Chiefs

MSFC Eng
Branch Chiefs

MSFC
Institutional Eng

Center Discipline Leads

Independent Reviews

Engineering Technical Appeal




Maximum Dynamic Pressure
Time = 58.6 sec
Altitude = 39,669 ft
Mach = 1.60
Dynamic Pressure =767 psf

Maximum Axial
Acceleration
3.79¢

W

Ares Integrated Launch
Vehicle Responsibilities

Main Engine Cutoff (MECO) Spacecraft
Time = 590.7 sec Separation
Burn Duration = 463.8 sec

Main Engine Start

Time = 126.9 sec s \ - s

Launch Abort System
(LAS) Jettison
Time = 156.9 sec
Altitude = 269,191 ft
Mach =7.14

Solid Rocket Booster
(SRB) Separation

Time = 125.

9 sec

Altitude = 188,493 ft
Mach 5.84
Max Altitude = 332,903 ft
Dynamic Pressure = 16.4 psf)

-
Liftoff
Time =0.6

.!'II“I."‘ s ME

Launch 1. ot t0-Weight Ratio = 1.57
Gross Liftoff Mass (GLOM) =

2,043,946

DAC2TR6
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sec

€ SRB
lbm Splashdown

Time from Singlé :
Cutoff (SECO) to’Apogee
Altitude = 70 nmi
—20.4 x 185,200 m
—41.0 x 100.0 nmi = 21.7 min

Upper Stage
Impact
(Indian Ocean)

Reference and Design Trajectories




Ares Integrated Launch
Vehicle Responsibilities
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First Stage/Upper Stage Separation Analyses

Boeing Polysonic Wind TurF Aerodynamics
Il

Nov 26329, 200/ - Wind Tunnel Testing
ADAC-2B 1% Force & Moment Testing | - CFD
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Ares Integrated Launch
Vehicle Responsibilities

Reference & Design Trajectories

Guidance, Navigation &
Flight Control
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Ares Integrated Launch
Vehicle Responsibilities

MAEITRO Bdkorz ot

ARTEMIS TED (o2, Raberase)

Core SIM Models
~Flex/Stack 2] ger

AMAESTRO -Rigid Body/Core Emulator Emulator
«Gravity

+Aerodynamics
@ +Environments
Subsvstem Models
=J2X Engine
-usTvVe

-12TVC
-BaCS

EW Inwrizce:

-BoGs for 4ach U3 Bex

-FSS

-GPS Range
Safety

|
|
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Component Models
= Flight Compurer
=J2X Engine

Contrdller
-US TVCE
- ReCSE
«IMU/RGA
-CTC
+PDU (2
. MPSE( ! N E 1= Sta'ge
«DACU EW Istrisce for Test Articles
-BalSE 12k 1 3eage B
-BCU
*RCU
«ISC K USE Cunoft
-ASA p ag VE 125 5%
-DAU (oo £ = \va
+HPUC

* RF System

*RANRT

Adten b KC

MAESTRO
ARTEMIS
Emulstors

Communications

First
Stage

Impact AN Upper Stage
Impact
____152 Kbp

"
/ﬁ(ﬁ 12.8/112.5 Mbps Total

.0
~200 Kbps, t> 6.5min > @

/ﬁﬁ 20 Mbps Total

National Aeronautics and Space Administration



Ares Integrated Launch
Vehicle Responsibilities

Ascent Risk Assessments, Hazards Controls, FMEAs

Fireball Environment Analysis

| time after explosion = 4.7 sec

Design driven
vehici lements
“mssion

Abort initiators

Heritage-based

S Abort effectiveness
reliability

Physics-based
simulation

Integrated Ares | Ascent Abort Risk
Assessment Model

Failure 1 ;—rpﬂ o
Failure 2 o
Failure 3 : }; oLoM

Failure 4 BLOC (with detection)
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Failure 6 ;7 f{ﬂ?,

Failure 7

Failure 8

Failure 9 i 0 ‘sw ot :
Failure 10 Tirne = 379 Tire = 514 Tirne = 951

Failure 11 I'”Tﬂﬂ'“{JE *
Failure 12 oo
Failure 13 F 008
Failure 14 [rozm %
Failure 15 [z 5050
Failure 16 m—m_]wu 04
Failure 17 8.30E-05
Failure 18 2 JEE 05
Failure 19 05 . _fi .

Failure 20 FF! 05 N 3 i y ngh fldell-ty CFD
Failure 21 F‘” o \ / Slmulatlons

o CE—US

Time of explosion = 100 sec i Time of explosion = 200 sec

0E-05
00E+00

| 1.00€-06
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Loss of Mission (LOM) and Loss of Crew
(LOC) Probabilities for Ares | Ascent
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Vehicle Assembly Launch Pad
Operation Operation
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Ares Project Milestones

08 09 10

Constellation
\ 4

SDR Flt Design Analysis Orion 1

Ares |
es ’ PBS Fit Design Analysis Orion 2 ‘

SRR PD GVT Ares I-YQrion 1 Qrion 3
Dec SE Aug Sep |Mar

V¥V  20mons # 31 Mons 4 +t ¢+ ¢

| Design Analysis Cycl Design Analysis Cycle #3 A Orion 2
Sep

Fit Test
PDR Ck Pt Delta PDR Pt DCR

Apr Jul

VAC | /\

MPTA MPTA
CB Proof Tst & NDE F HF
Sep eb Apr

Upper Stage A_A /\

SRR SDR CD
Apr  Oct De

A /\

SRR CDR

Rk July MPTA Or
PPA-1A Tst PPA-2 Tst Eng Eng
Dec May Jul Aug

Upper Stage A /\
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Engme R PDR PRR
Nov Aug Ap

r
DM3 DM4 QM1
reb  Sep D

1st Stage /\

QRR
De

Flight Software

Ares |-X
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Preliminary Design Review Results¢™

Excellent support and participation from across the Agency

Significant progress from System Definition Review to Prelimina
Design Review:

Requirements and their flowdown are stabilizing
Products were of high quality commensurate with the design phase
Excellent incorporation of safety and mission assurance early in the design

Areas for increased emphasis exist:
Incorporation of thrust oscillation mitigation into design
Environments and staging events have design challenges
Interface control and control of analytical models
Maturation of integrated test planning
Improve fidelity of critical risk mitigation plans
Emphasize incorporating additional operability into design

Unanimous agreement from the PDR Board that
Ares |l is ready to proceed to CDR
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