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Benefits of Sub-Orbital Flight - Spice)

O Faster mission
turnaround time

O Lower cost

O Increase TRL, test
sub-systems




SOCEM Overview SEEQ

O Sub-Orbital CubeSat
Experimental
Mission

0O Demonstrated sub-

orbital space flight
for CubeSats

O Used standard
Wallops’ 177
diameter sounding
rocket form factor




SOCEM Partners SPGCD

0 NASA Sounding Rockets
Program Office (SRPO)

KD 0 Kentucky Space
~ Space

0 California Polytechnic University

CALPOLY  (cal Poly)




Mission Timeline EEEQ

Terrier-Improved Malimute:

O 2" Stage Burnout
(~M8, ~20 km)

O Door Deploy
(~M5, ~100 km)
O Apogee
(~M1, ~300 km)

O Ocean Impact
(~M6)




Sounding Rocket Considerations EjE?E?D

0 Thermal
O Spin Balancing
0 Managing CG of payloads




Cal Poly 1U

(CAL POLY

0 Comm Testing

0O Flight Heritage
Development for an
attitude determination
system




ADAMASat

O Antenna Deployment
and Monofilament
Actuator Satellite

O Space Qualifying
KySat-1 Antenna
Deployment Cutters

O Tested hardware and
circuitry for orbital
missions



Ground Stations and B
HAM Outreach

Kentucky Space MASat FREE GUI

3 Ground Stations on ..

oM port: |com

¥
Baud Rate: 600 v
S a I l *To determine which COM port your radio and THC are connected to, vist the Device Manager and expand the Ports (COM & LPT) list, IF the COM part you are using is not listed here on the ADAMASat FREE GLIT, restart the ADAMASat FREE GUI.
Real-Time Cutters Display Link Quality
Cutter | Cutterz Cutter 3 Cutter 4

. .
[ £ J s ] e ] tos )| Nimberof Packets Recoiva: 19
[ = I i I 7 10 e ] Packet # for Most Recertly Recoived Packst: 122
745 4385 438 1285

Estimated Link Quaiity: 15%

[ 9.2332°C ] I 9.25317 °C ] [ 9.26715 °C ] [ 9.28912 °C ]

al P O 1 Temperatures Plot Newest KySpaceADAMASEL Tritter Tweets

-
=
T Tue, 30 Mar 2010 19:05:44 +0000; http: . engr Lky. edusuborbkal/SOCEM contains launch video and pictures, and s
. g S N e
=y s Tue, 30 Mar 2010 19:05:29 +0000; And special thanks to: WE4APR, K3EPP, KI4RDT, WE200G, KBIFYH, Amateur Radio
S 1te t a O S E ) rocks!] 73, Samiv KI4KKM,
2‘ i — Tue, 30 Mar 2010 18:56:57 +0000; Thanks ko @NASA_Walaps for the ride | and thanks GNASA for the re-tweets.
o Sat, 27 Mar 2010 21:49:56 +0000: RT @KySpace: RT @cainfield: Kentucky Space Launch and NASA Terrler-Improved
s = Malzriute launch From Walops Island [video] http: fbitIyfcshibS

186 27 372
Missicn Time (s)

Log
r e a e O r [ show Al Packets (Overrids KI4HYZ Call Sign Fiker, 77-Character-Packet Fiker, and Reset Status Fiter)

[[] show Raw Packets

L]
Show Cutter Info

C O I l l I I l l I I l 1 0 Cal Sign | Packst #  Mission Time  Reset Status Thermistar Temp CPUTemp  Cutber 15tatus  Cutter 1 Time  Cutter 1 Temp Cutter 2 Status  Cutter2Time  Cutter 2 Temp  Cutter 3Status  Cutter 3Time  Cubter3Te ™
KI4HYD 122 3736185 ff 11,0749 °C 13°C cut 1.5745 9.2332°C ut 1.438 5 9.25317 °C Cut 14365 9.26715°C =

. L4 ‘KJ4HVJ 121 3706185 fF 11.0072 °C 13000 Cut 1.574s 9.2332°C Cut 1.438 s 9.25317 °C Cut 14385 9.26715°C

C 1 S S 1 O iKJ4HVJ 120 JoT6les ff 10,9893 °C 13.1°C Cut 15745 olcicr iy a Cut 1438 ¢ 9.25317°C Cut 14385 9.26715°C

1KJ4HYD 119 3646185 ff 10,9714 °C 13.1°C Cut 1845 9.2332 *C ut 1,438 s 9,25317 °C Cut 14385 9.26715°C
‘KMHVJ 118 6lelds ff 10.9535°C 13°C Cut 15745 9.2332°C Cut 14385 9.25317°C Cut L4385 9.26715°C ¥

& | »

[ E-mail packet log ko Kentucky Space




Timeline

Initial Designs (January)
Design Review (April)
Fit Check (October)

Flight Hardware Delivery
(December)

Spin Balance and Vibration
Testing (January)

Flight Integration (March)
O 15t Launch Attempt (March 11%)

O 0O 0O O

O

O
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Launch!!! SE?ED

Launch at 10:09 am EST March 27t 2010
First Time Kentucky Space reached space

Received and decoded telemetry packets
on site

HAMs received packets in Massachusetts
and Kentucky
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ADAMASat Results Space

Temperature
Callsign at Mission Time

Cutter 1 Cutter 2 Cutter 3 Cutter 4
D All Cutters Worked Mission Time élta;rls gta;,rls élta:zs éltaflrls

v [ A | : | A | A
KY/031/00019¢17/ff,579¢/+254,Y/0559/5824,Y/05d5/581¢,Y/0440/5819,Y/0561/5811

A rAA

within 1.5 seconds

D All Cut On ﬁrSt Current Processor Reset Successful Temperature

Status Cut at Cut Attempt

level Packet Count

CPU Temperature Cut time
at Mission Time (and

O Cal-Poly received o

telemetry

1. {KY/091/0004482a/ft,72bd/+127,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
2. {KY/092/000453¢2/ft,72b5/4+127,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
3. {KY/093/00045f9a/ft,72aa/+127,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507

4. {KY/095/0004770a/ff,729a/+127,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
5. {KY/096/000482c2/11,7290/+127,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
6. {KY/097/00048¢7a/1t,7288/+128,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
7. {KY/099/0004a5ea/tf,7278/+128,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507

8. {KY/100/0004b1a2/ff,726c/+128,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
9. {KY/101/0004bd5a/ff,7266/+128,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
10. {KY/104/0004¢082/ff,724a/+128,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
11. {KY/105/0004ec3a/ff,7241/+129,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507

12. {KY/115/0005616a/ff,71e0/+130,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
13. {KY/116/00056d22/f,71d8/+130,Y/0626/7523,Y/059¢/7519,Y/059¢/7512,Y/0468/7507
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Media & Promotion

O

ey
Mission overview and

Launch videos located under
UK SpaceLab account on , KySpaceADAMASat

YouTube
Had live twitter updates on UK students are watching their
da fl h 1 { f payload go to space station aboard

y of launch (lots o #STS131 follow @ukspacelab for
retweets) updates!!
Great to leverage different

o o hitpc//ssl.engr.uky.edu/suborbital/SOCEM contains launch video

Communltles an_d_. p_rictu[e:s_..?n? is:?eing updated for other mission results
Can’t Control News Cycle;
bad timing

For more information:
http://ssl.engr.uky.edu/suborbital/socem
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Thanks! Sp&c 3

Twyman Clements

twyman.clements@uky.edu Space Systems Laboratory

453 F Paul Anderson Tower
Anthony Karam University of Kentucky
t.k@uky.edu Lexington, KY 40506
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