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Payload Flight Number: 2016-

10  
Institution:  

University of Colorado Boulder  

Payload Title:  High Elevation Light Intensity Observation System V 

Student Leader:  
Haleigh Flaherty  

Aerospace Engineering  
1776 Kittredge Central Hall, 2480 

Kittredge Loop Drive Boulder, 
Colorado, 80309  

Haleigh.Flaherty@colorado.edu   

Cell: (719) 660-8177  

Faculty Advisor:  
Chris Koehler  

Colorado Space Grant Consortium  
520 UCB  

Boulder, Colorado, 80309  
Koehler@colorado.edu   

Office: (303) 492-4750  

  

Payload class:  LARGE  Payload ID Number:  10  

Mass:  16.034 kg  Current:  1.83 Amps  

Serial Downlink:  YES  Analog Downlink:  NO  

Serial Commands:  YES  Discrete Commands:  NO  

    

Payload Specification & Integration Plan  Due: 6/24/16  Delivered:  

Payload Integration Certification  Scheduled: 8/5/16  Actual:  

Flight Operation Plan  Due: 7/29/16  Delivered:  

Final Flight / Science Report  Due: 12/09/16  Delivered:  

    

Abstract:  
Currently, solar observation is done either from the ground, where it is subjected to extensive 
atmospheric interference, or from satellites, which are extremely expensive. Observing the 

sun from a high altitude balloon platform mitigates almost all atmospheric interference at a 

fraction of the cost of actually placing a payload into orbit.  

HELIOS V is a continuation of the University of Colorado’s HELIOS missions. It will use 

the solar tracking system developed during the HELIOS IV mission to capture valuable 

science and engineering data. Its science objectives include capturing high quality images 

of the sun in the hydrogen-alpha wavelength to observe sunspots and possibly solar flares.  
The HELIOS V team will have a faculty mentor, but all other members of the team shall be 
undergraduate engineering students, including the project manager, systems engineers, and 

team leads.  
If accepted and flown, HELIOS V will occupy a large payload spot, will draw the allotted  
30 V from the HASP platform, and will utilize serial uplink and downlink.  
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Payload Title: High Elevation Light Intensity Observation System V___________________ 

Payload Class:  Small  Large   (circle one) 

Payload ID: 10  

Institution: University of Colorado at Boulder___________________________________ 

Contact Name: Haleigh Flaherty_________________________________________________ 

Contact Phone: 719-660-8177  

Contact E-mail: haleigh.flaherty@colorado.edu  

Submit Date: June 24th, 2016  

I. Mechanical Specifications:  

A. Measured weight of the payload (not including payload plate) 
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Baseplate: 5.055 kg 

Payload: 16.034 kg 

B. Provide a mechanical drawing detailing the major components of your payload and 

specifically how your payload is attached to the payload mounting plate 
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Figure 1: Full structure 
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Figure 2: Base Plate 

Note: This is the same custom baseplate that HELIOS IV flew in 2015 
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Figure 3: Support pillars 
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Figure 4: Intermediate plate 
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Figure 5: Support arms 
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Figure 6: Upper housing plate 
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Figure 7: Upper housing side walls 
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C. If you are flying anything that is potentially hazardous to HASP or the ground crew 

before or after launch, please supply all documentation provided with the hazardous 

components (i.e. pressurized containers, radioactive material, projectiles, rockets…) 

Photodiode Housing with indicated of where the razors are. Razors will be labeled “Cutting 

Risk, Sharp Features”. 

 

 

 

 

 

 

 

 

Figure 8: Circular plate 
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D. Other relevant mechanical information 

Encroachment of size envelope with dimensions 

a. Vertical encroachment: (occurs at maximum angle) 

Figure 9: Photodiode housings 
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b. Horizontal encroachment: (occurs at minimum angle) 

 

c. Flat Angle Encroachment: 

 

d. Front Facing Encroachment: 

Range of motion 

a. Lowest elevation: -20° 
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b. Highest elevation: 60° 

 

c. Azimuth: 360° of motion 

 

II. Power Specifications: 

A. Measured current draw at 30 VDC 

0.75 A 

B. If HASP is providing power to your payload, provide a power system wiring diagram 

starting from pins on the student payload interface plate EDAC 516 connector through 

your power conversion to the voltages required by your subsystems. 
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C. Other relevant power information 

 

III. Downlink Telemetry Specifications: 

A. Serial data downlink format:  Stream  Packetized (circle one) 

B. Approximate serial downlink rate (in bits per second) 

1600 bps 

C. Specify your serial data record including record length and information contained in 

each record byte. 

 

Bytes Content Example 

0 Start Header 0x01 

1-6 Payload Identifier CU HE 

7-9 Thread Identifier* EX 

10-12 Record Type* EX 

13-23 

Timestamp (from 

epoch) 1400019944 

23-26 Length of data string 37 

26-30 Adler32 Checksum -71889546 
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31 Start Transmission 0x02 

32-(N-1) Data* The red fox jumped over the brown log. 

N** End Transmission 0x03 

*Possible combinations in table below 

**The maximum value of N is 127 

 

Sender ID Record ID Content Typical 

Data 

Uplink UP Bootup BU  uplk 

  Error ER Invalid target and cmd <2 bytes> 

Downlin

k 

DW Bootup BU  dwnl 

Sensors SE Bootup BU  sens 

  Temperature T14 Data from temperature 

sensors 

Data 

package 

  Pressure PR Pressure Data 

package 

  Humidity HU % R.H. Data 

package 

  Accel/Gyro AG Acceleration and 

rotation on X, Y, and Z 

axis 

Data 

package 

ADCS AD Bootup BU  adcs 

  Motor 

Counts 

MC Azimuth and Elevation 

step count 

Data 

package 

  Diode 

Readings 

DI Azimuth and Elevation 

diode readings 

Data 

package 

  Ack AC Command executed <1 byte> 
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  Error ER Command with error <1 byte> 

 

D. Number of analog channels being used: 

N/A 

E. If analog channels are being used, what are they being used for? 

N/A 

F. Number of discrete lines being used: 

N/A 

G. If discrete lines are being used what are they being used for? 

N/A 

H. Are there any on-board transmitters?  If so, list the frequencies being used and the 

transmitted power. 

N/A 

I. Other relevant downlink telemetry information. 

None 

 

 

IV. Uplink Commanding Specifications: 

A. Command uplink capability required: Yes No  (circle one) 

B. If so, will commands be uplinked in regular intervals: Yes No (circle one) 

C. How many commands do you expect to uplink during the flight (can be an absolute 

number or a rate, i.e. n commands per hour) 

5 to 20+ total (Dependent on need to examine/resolve errors during flight) 
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D. Provide a table of all of the commands that you will be uplinking to your payload 

 

E. Are there any on-board receivers?  If so, list the frequencies being used. 

N/A 

F. Other relevant uplink commanding information. 

None 

V. Integration and Logistics 

A. Date and Time of your arrival for integration: 

Monday August 1st at 9am CDT 

B. Approximate amount of time required for integration: 

Pre-T-Vac: 1 hour shall be needed to weigh in, verify current draw, verify proper 

downlink, transport the payload to the T-Vac area, mount the payload to the platform, and test 

uplink of commands.   

Post-T-Vac: 1 hour shall be needed to run a systems test to verify proper functioning after 

the T-Vac test.  The ADCS and science camera will be checked for correct alignment and the 

science camera will be cleaned prior to shipping.  The payload will then be packed for shipping 

to Fort Sumner, NM.   

C. Name of the integration team leader:  
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Haleigh Flaherty 

D. Email address of the integration team leader: 

haleigh.flaherty@colorado.edu 

E. List ALL integration participants (first and last names) who will be present for 

integration with their email addresses: 

Haleigh Flaherty haleigh.flaherty@colorado.edu 

Virginia Nystrom  virginia.nystrom@colorado.edu 

Ross Kloetzel ross.kloetzel@colorado.edu 

Logan Thompson logan.thompson@colorado.edu 

Dawson Beatty  dawson.beatty@colorado.edu 

 

F. Define a successful integration of your payload: 

A successful integration of the payload includes delivering the functioning and fully intact 

HELIOS payload to the integration facility, where it will mechanically integrate with the HASP 

platform, downlink data to the HASP platform and ground station, appropriately respond to 

uplinked serial commands, and maintain operations during Thermal Vacuum testing. HELIOS 

will meet all HASP requirements and remain functional after extensive testing.  

 

G. List all expected integration steps: 

1. Deliver payload for weighing and confirmation of serial communication with HASP 

2. Deliver payload to be integrated on platform  

3. Collect downlinked data during thermal vacuum testing  

4. Remove REMOVE BEFORE FLIGHT pin from motors 

5. Run through Integration Verification Procedure  

 

H. List all checks that will determine a successful integration: 

1. Ensure that all requirements specified by the HASP Payload Integration Certificate are 

met 

2. Ensure that the mass of the payload does not exceed the weight limit 

3. Ensure payload properly mechanically integrates into HASP platform  
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4. Integration Verification Procedure has been completed 

 

I.   List any additional LSU personnel support needed for a successful integration other 

than directly related to the HASP integration (i.e. lifting, moving equipment, hotel 

information/arrangements, any special delivery needs…): 

N/A 

 

J.    List any LSU supplied equipment that may be needed for a successful integration: 

 A table and wall outlet to perform Integration Verification Procedure. 


