J. Raymond Skarda, 2/1/03 1:27 PM -0500, best wishes

Date: Sat, 1 Feb 2003 11:27:25 -0700 (MST)
From: "J. Raymond Skarda" <rskarda@lanl.gov>
To: c.g.miller@larc.nasa.gov

Subject: best wishes

Charles,

| pulled up my web browser here while working and was saddened to
see news of Columbia. After the short time | was priviledged to
spend in the Branch, one thing | am certain of, is that the shaping

of safer and improved launch vehicles rests heavily on the past,
present and future contributions of the Aerothermodynamcis Branch
and AAA Directorate. Please pass my regards on to the others in the

group.

Sincerely,

Ray

K-\

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



James N. Moss, 2/3/03 8:23 AM -0500, Columbia

X-Sender: j.n.moss@pop.larc.nasa.gov

Date: Mon, 03 Feb 2003 08:23:44 -0500

To: c.e.glass@larc.nasa.gov

From: "James N. Moss" <j.n.moss@larc.nasa.gov>
Subject: Columbia

Cc: r.g.wilmoth@larc.nasa.gov, c.g.miller@larc.nasa.gov

>Date: Mon, 3 Feb 2003 07:25:01 -0500

>From: Graeme Bird <gabird @ compuserve.com>

>Subject: Columbia

>Sender: Graeme Bird <gabird @ compuserve.com>

>To: "James N. Moss" <j.n.moss @larc.nasa.gov>

>

>Jim,

>

>| was extremely sorry to hear of the loss of Colombia.

>

> As it happened, | heard the news just as | was testing the OpenGL surface
>representations of the Shuttle surface properties in the DS3V program.
>Watching the news conferences today, | was interested to note that there
>were signs of aerothermal and aerodynamic problems as much as seven minutes
>before breakup around 60 km. Most of my technical library that should
>contain some trajectory information is down at Culburra and | am not sure
>whether the corresponding altutude was sufficiently high that DSMC
>calculations could have some relevance.

>

> am enclosing a small zipped executable DS3V.EXE that produces a screen
>dump DS3V.BMP from the program. This is for reentry at 105 km. The
scalculation was for a half-body and the surface plot includes the mirror
>image in the plane of symmetry. That is the reason for the large force in
>the z (yaw) direction. The surface image can be manipulated to any viewing
>angle and the flowfield cut can be in any plane normal to one of the axes.

>| am currently working on the "Detailed Plot" screens and the single
>processor program will be finished in about a week. Winteracter gives
>sufficient access to the operating system to permit a parallel version and
>| intend to move straight on to this in the hope that a firewire network
sunder XP Pro will allow an efficient implementation. Just as the single
>processor version has automatic cell adaption, the parallel version will
>have automatic domain adaption.

>

>The 105 km calculation gives a reasonable result (heating about 10-20%
>high) in just a day or two. The surface triangles could be readily
>modified to simulate damage. Parallel calculations could go as low as 90
>km for the complete vehicle and local calculations for a damaged region
>could go as low as 80 km with a single processor and almost to pek-heating
>with a parallel machine.Best wishes,

>

>Graeme

>

>

>

-2

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



James N. Moss, 2/3/03 8:23 AM -0500, Columbia

[ ] DsavEXE

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



Mary F. Lindsey, 2/3/03 2:47 PM -0500, Fwd: STS-107 Memorial Service

Date: Mon, 3 Feb 2003 14:47:30 -0500
To: <s.j.alter@larc.nasa.gov>, <b.p.anderson@Iarc.nasa.gov>,
<s.a.berry@larc.nasa.gov>, <k.l.bibb@larc.nasa.gov>,
<g.r.bittner@larc.nasa.gov>, <m.v.bobskill@larc.nasa.gov>,
<g.j.brauckmann@larc.nasa.gov>, <g.m.buck@larc.nasa.gov>,
<m.difulvio@larc.nasa.gov>, <j.l.everhart@Iarc.nasa.gov>,
<m.v.foretich @larc.nasa.gov>, <c.e.glass@larc.nasa.gov>,
<p.a.gnoffo@Iarc.nasa.gov>, <del.l.green@larc.nasa.gov>,
<f.a.greene @larc.nasa.gov>, <h.h.hamilton@larc.nasa.gov>,
<h.s.hogge @larc.nasa.gov>, <s.d.holland@larc.nasa.gov>,
<b.r.hollis@larc.nasa.gov>, <t.j.horvath@larc.nasa.gov>,
<kenneth.m.jones@larc.nasa.gov>, <w.l.kleb@larc.nasa.gov>,
<v.r.lessard@larc.nasa.gov>, <d.s.liechty@larc.nasa.gov>,
<m.f.lindsey @larc.nasa.gov>, <n.r.merski@larc.nasa.gov>,
<c.g.miller@larc.nasa.gov>, <j.n.moss@larc.nasa.gov>,
<k.j.murphy@Ilarc.nasa.gov>, <r.j.nowak@larc.nasa.gov>,
<w.p.phillips@larc.nasa.gov>, <r.k.prabhu@larc.nasa.gov>,
<v.v.raman@Ilarc.nasa.gov>, <m.n.rhode @larc.nasa.gov>,
<w.i.scallion@larc.nasa.gov>, <h.h.senter@larc.nasa.gov>,
<k.sutton @larc.nasa.gov>, <r.a.thompson@Iarc.nasa.gov>,
<g.w.watts@larc.nasa.gov>, <k.j.weilmuenster@|larc.nasa.gov>,
<r.a.wheless @larc.nasa.gov>, <r.g.wilmoth@larc.nasa.gov>,
<w.a.wood @larc.nasa.gov>, <w.c.woods @larc.nasa.gov>,
<s.a.wright@larc.nasa.gov>, <e.v.zoby @larc.nasa.gov>
From: "Mary F. Lindsey" <m.f.lindsey@larc.nasa.gov>
Subject: Fwd: STS-107 Memorial Service

X-Sender: m.pitts @ express.larc.nasa.gov

Date: Mon, 3 Feb 2003 14:25:51 -0500

To: title=secretary @larc.nasa.gov

From: Margarette Pitts <m.pitts@larc.nasa.gov>
Subject: STS-107 Memorial Service

Date: Mon, 3 Feb 2003 14:25:59 -0500 (EST)

Please forward the following information to the employees in your organization:

Langley civil service and contractor employees are invited to participate in a memorial service for the
STS-107 crew being held at the Johnson Space Center tomorrow. Speakers will include President Bush
and Administrator O'Keefe.

The memorial will be broadcast via NASA TV and be held in the Reid Conference Center.

Employees are asked to be in place by 12:50 p.m. Associate Director Douglas Dwoyer will make opening
remarks on behalf of Acting Director Freeman. The service is expected to conclude about 1:30.
Margarette Pitts

Office of External Affairs

Building 1219, Room 304

Mail Stop 115

NASA Langley Research Center

Hampton, VA 23681-2199 RH- 3

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



Mary F. Lindsey, 2/3/03 2:47 PM -0500, Fwd: STS-107 Memorial Service

757-864-6124 - Phone
757-864-6333 - Fax
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Mary F. Lindsey
Secretary
Aerothermodynamcs Branch

NASA Langley Research Center
Mail Stop 408A
Hampton, VA 23681-2199

757-864-5221 (Phone)
757-864-8670 (Fax)
E-mail: m.f.lindsey@Ilarc.nasa.gov

* k k k k ok kK k k ok k ok k k ok k Kk k ok k Kk ok ok kohk ok k k k¥

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



e. vincent zoby, 2/4/03 1:12 PM -0500, Fwd: Shuttle Aeroheating 1

X-S~nder: e.v.zoby @pop.larc.nasa.gov
Date: Tue, 4 Feb 2003 13:12:17 -0500
To: Charles Miller <c.g.miller@larc.nasa.gov>,
"FREEMAN, DELMA C, JR" <D.C.FREEMAN@Iarc.nasa.gov>
From: "e. vincent zoby" <e.v.zoby @larc.nasa.gov>
Subject: Fwd: Shuttle Aeroheating

can i have correspondence with peter or not?

From: Erbland Peter J Civ AFRL/VAA <Peter.Erbland @wpafb.af.mil>
To: Hayes James R Civ AFRL/VAAA <James.Hayes @wpafb.af. mil>

Cc: "E. Vincent Zoby (E-mail)" <e.v.zoby@larc.nasa.gov>

Subject: Shuttle Aeroheating

Date: Tue, 4 Feb 2003 11:30:25 -0500

Jim, Vince

Do you recall if any work was ever done to look at "damaged tile" flowfield perturbations and our ability
to predict the aerothermal consequences. | am aware of experimental work to study forward and
aft-facing steps but was curious about other issues such as longitudinal cuts or channels/groves along

the surface.

Peter

Peter Erbland, Ph.D.
Technical Advisor
Aeronautical Sciences Division

Air Vehicles Directorate

AFRL/VAA

2130 Eighth Street, Rm. 290
Wright-Patterson AFB OH 45433-7542

Tel: (937) 255-6852 DSN: 785-6852
Fax: (937) 656-4210 E-mail: peter.erbland @wpafb.af.mil

Air Force Research Laboratory|AFRL

E. Vincent Zoby Internet: e.v.zoby@larc.nasa.gov
NASA-Langley Research Center  Telephone : (757) 864-4386
MS 408A FAX : (757) 864-8670

Hampton, VA 23681-2199
T ToWhy be diffiedtt when,
with just a little more effort, Q@ ,4

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



e. vincent zoby, 2/4/03 1:12 PM -0500, Fwd: Shuttle Aeroheating

| can be completely impossible?"

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



Bushreel potta rov ouoly tel ec. e
John W. Paulson, 2/5/03 1:50 PM -0500, Fwd: Shuttle Heating/TPS (/) GO{ U m(&t(&ét\"ﬁ 1

X-Sender: j.w.paulson@express.larc.nasa.gov

Date: Wed, 05 Feb 2003 13:50:07 -0500

To: c.g.miller@larc.nasa.gov

From: "John W. Paulson" <j.w.pauison@Iarc.nasa.gov>
Subject: Fwd: Shuttle Heating/TPS

Charles,

Have you seen this from Dennis? Sure sounds close to what we were talking about the other day. Don't
get"non-laminar" flow above Mach 18!l What do you make of the stuff coming off over California? That
is really a pretty low dynamic pressure environment to be pulling things off | would think.....

Later,

JP

X-Sender: d.m.bushnell@express.larc.nasa.gov

Date: Wed, 5 Feb 2003 12:13:59 -0500

To: j.w.pauison@Ilarc.nasa.gov

From: "Dennis m. Bushnell" <d.m.bushnell@larc.nasa.gov>
Subject: Fwd: Shuttle Heating/TPS

Date: Wed, 5 Feb 2003 09:03:38 -0500

To: d.l.dwoyer@Ilarc.nasa.gov, d.c.freeman@Ilarc.nasa.gov, c.m.darden@larc.nasa.gov,
c.e.harris@iarc.nasa.gov, r.m.martin@larc.nasa.gov, a.kumar@Ilarc.nasa.gov,
m.p.saunders @larc.nasa.gov, j.m.mckenzie @larc.nasa.gov, m.j.shuart@larc.nasa.gov,
g.r.taylor@larc.nasa.gov

From: "Dennis m. Bushnell" <d.m.bushnell@larc.nasa.gov>

Subject: Shuttle Heating/TPS

Cc:

Bec:

X-Attachments:

Was on Travel - Just returned,reason this was not sent earlier...[called Doug on this Saturday
around noon].Maybe "you'all" already know this...

1.Undersigned was on the Walt Williams/NASA Chief Engineer Shuttle First Flight Certification team
in 1980/81 Responsible for Boundary Layer Transition/TPS/Re-entry Heating.The report we [John
Bertin and | ] sent in indicated the Following:

- Peak Heating is at some 218 Kft.IF the flow is turbulent at Peak heating the heat shield
would/could burn through the wheel well doors [even with undamaged tiles].

- Transition data from previous flights [Prime,Asset,etc.] indicated Transition Reynolds Numbers at
Shuttle Hypersonic Conditions on admittedly rough surfaces well below a Million Reynolds Number
but the data were all over the map.Taking the lower bound [with a rough surface] Turbulent flow at
peak heating appeared possible....We therefore specified tile-to-tile and tile gap smoothness criteria
which were pretty severe.

- As | recali the observed shuttle transition is usually around 180Kft.

RS-

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov> 1




John W. Paulson, 2/5/03 1:50 PM -0500, Fwd: Shuttle Heating/TPS

2.0n the first flight there were thousands of dings/gouges in the tiles post flight which were almost
all on the left wing and traced to ice impingement from launch vibrations dislodgment of the ice which
builds up on the external tank dump line - WHICH IS LOCATED IN PROXIMITY TO THE LEFT WING ON
THE STACK [Dump line is attached to the tank but runs down the side of the tank near where the
windward side of the left wing is positioned when mated to the tank in the launch stack].Why this dump
line was not repositioned to the other side of the tank away from the orbiter | do not understand....Over
the years each flight has experienced a unique set of heat shield damage from this ice impingement and
as a consequence shuttle transition varies mightily flight-to-flight.Several times this damage was
quite severe.

3.All of this [1 above] is for undamaged [in the sense of thermal protection,not
transition/roughness] tiles.More extensive tile damage,whether from external tank insulation or ice
impingement,would obviously add insult to injury and compromise TPS integrity AS WELL AS ACT AS
A BOUNDARY LAYER TRIP.IF the gouges were extensive enough then free shear layers form which have
VERY LOW TRANSITION REYNOLDS NUMBERS [below a hundred thousand] AND large Impingement
HEATING PEAKS.

We [the agency] should have done more analysis of this whole situation/taken it more seriously as
well as repositioned that tank dump line to minimize ice impingement....The ice buildup/fracture
patterns/subsequent impact patterns/effects due to launch vibration/loads is not deterministic.Just
the ice,sans tank insulation,could conceivably have caused "Grievous Harm"...

Dennis Bushnell

John W. Paulson, Jr.

Head, Vehicle Analysis Branch
(757) 864-5071 Phone
(757) 864- 8671 FAX
j-w.paulson@Ilarc.nasa.gov

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov> 2



Mark P Saunders, 2/5/03 2:14 PM -0500,

Date: Wed, 5 Feb 2003 14:14:46 -0500 (EST)
From: Mark P Saunders <m.p.saunders@Iarc.nasa.gov>
To: Charles Miller <C.G.MILLER@Iarc.nasa.gov>

T From: Mark Saunders <m.p.saunders@]larc.nasa.gov>
Reply-to: Mark Saunders <m.p.saunders@larc.nasa.gov>
MIME-Version: 1.0

Content-Type: text/plain; charset=is0-8859-1

Subject: MM: Evening Status Update

Meeting Invitation from Mark Saunders

The location of this meeting has been changed.

Title: Evening Status Update

Location: B1219, R232

Time Zone: USA Eastern (USA)

Date: Wednesday, February 5, 2003

Time: 4:00 PM to 5:00 PM

Guests: B1219, R232, Ajay Kumar, Cindy Lee, Charles Miller, John W.

Paulson, Alan H. Phillips, Mark Saunders, Mark J. Shuart

This notification generated by meetingmaker (R)
Copyright (c) 2001, Meeting Maker, Inc., http://www.meetingmaker.com

KRB

Printed for Charles Miller <c.g.miller @express.larc.nasa.gov>



