
Header  

Date: 01/30/2015  

Location: UMore Park Airfield  

Aircraft: Fenrir  

Pilot: Danny Chryst  

Flights: 1 Fenrir  

Purpose: System identification, Testing the pitch-damper, Testing the modified control-surface 

allocation in flight  

 

Weather  

● Clear with average wind speeds of 5mph (South). Max wind speed of 12mph. Visibility 10 miles.  

● METAR data from Lakeville (KLVN) and South Saint Paul (KSGS) reporting stations for the time period 

spanning the flight is given below.  

Start  

KLVN 301641Z AUTO 18004KT 10SM CLR M09/M12 A3050 RMK AO2  

KSGS 301630Z AUTO 12003KT 10SM CLR M08/M14 A3052 RMK AO2 T10851137  

Finish  

KLVN 301741Z AUTO 23005KT 10SM CLR M07/M11 A3046 RMK AO2  

KSGS 301730Z AUTO 20007KT 140V220 10SM SCT120 M07/M13 A3049 RMK AO2 T10711127  

 

Description  

Brian, Chris, Danny, Parul and Raghu arrived at the UMore Park Airfield around 9:00 am on Friday Jan 

30th, 2015 for the sixteenth flight of Fenrir. The purpose of this flight test was to give some aerodynamic 

excitations, 3-2-1-1 doublets in this case, on elevators and ailerons for parameter estimation in 

preparation for mAEWing1 of the PAAW program (www.paaw.net).  

 

A new flight control law with only the pitch-damper (pitch_gain = -0.2) was designed to improve the 

aircraft's damping in order to get the aircraft to fly more stable. This control law did not have a roll-

damper (inactivated by setting roll_gain = 0) and did not have any reference tracking. The control 

surfaces for this flight were also allocated differently from previous flights. The ailerons were allocated 

to L2-R2, elevators to L3-R3 and the outermost surfaces (L4-R4) were used as elevons (Fig. 1). The flight 

plan was for the pilot to fly the aircraft straight and level (with the pitch-damper running), and to see 

the aircraft response for 3-2-1-1 doublet excitations of increasing frequencies starting from 1 Hz and 

going up to 4.5 Hz in steps of 0.5 Hz. The test was cut short due to a faulty battery. The battery could not 

provide enough current to the propeller to generate sufficient thrust and the aircraft landed after about 

5 seconds of flight. 

 

http://www.paaw.net/


 
Fig. 1 : Control surfaces of Fenrir (mini MUTT) 

 

Flight code  

1. AIRCRAFT = miniMUTT  

2. GUIDANCE = guidance/straight_level.c  

3. NAVIGATION = navigation/EKF_15state_quat.c  

4. CONTROL = control/pitch_roll_damper.c  

4. SYSTEM_ID = system_id/doublet_sysid.c  

 

Observation  

The test was not completed. The aircraft could not get enough thrust from the propeller after launch 

and landed shortly thereafter. On investigation, the battery providing power to the propeller was 

discovered to be faulty as it was not able to supply the required current. For the duration of the flight, 

we were able to observe the pitch damper running, which appeared to be working well and the aircraft 

appeared stable, but slow. From the data, the top airspeed of the aircraft was approximately 15 m/s 

which quickly dropped to approximately 8.8 m/s at landing. The peak altitude reached was about 6 

meters. 


