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FLIGHT TEST PROBLEM REPORT NO. 18 
  

Statement of problem: 

Star tracker shutters not cycling open and closed as expected. 
  

Discussion: 
The star tracker shutter closed upon receipt of 2 bright object sensor alert and/or taryet 
Suppression discrete. The sensor is set to the light intensity of tne brightest horizon 
expected, -21 visual magnitude, and the discrete is-set at a -B visual maynitude. (For 
comparison, Sun is 28.8, Moon’-12.0, Venus -4.4, Sirius -1.6, Aldeberan +U.9.) 

At 102:16:53 Gem.t., the -Y star tracker shutter nad been closed for over an hour, and the 
target suppression bit was set. The shutter was opened by an override command. 

  

A simultaneous -Y star tracker taryet suppress bit nas set and the shutter closure was 
observed at 103:10:26:20 Gem.t., indicating that tne shutter was not being closed by the 
bright object sensor. At 104:09:35:03 G.m.t., the -Z star tracker shutter taryet sup- 
pression bit was found set after power up. The crew used the override to open the shutter 
and align the inertial measurement units. Analysis indicates that the -Z star tracker 
was pointed towards sunlit earth at that time. 

  

Required date for resolution: cso Leaver ley bff 
  

Personnel assigned: Ds Brown/EH? 4-354, A. Reubens/WAS X-4323 
  

Action progress: 
Reexamination of alert and suppression design thresholds for later missions. 

  

Effect on subsequent missions: 
Nay require manual override 

  

  

  

      
Conclusions: 

a 

Low earth brightness at certain yeonetries was the cause of target suppress activation, 
but not sufficiently bright to activate the bright object sensor. 

Corrective action: z 

Fly as is for STS 
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FLIGHT TEST PROBLEM REPORT NO. _22 
  

(Statement of problem: 

TACAN 2 bearing fail indication 

  

Discussion: 
The bearing value during terminal area eneray management (TAEM) was in error in multiples 
of 40 degrees. There were 10 such errors in a row followed by one good value and then 
another error. After 10 seconds of unreasonable data,.the redundancy management (RM) 
deselected the TACAN 2 bearing data. 

The TACAN 2 (automatic gain ‘control AGC) indicated low signal strength, but systems 1 
and 3 AGC signal strengths were up and they were locked on the same ground station 
(Edwards AFB) as system 2. Data indicates all 3 systems were operating on lower antennas. 

The Orbiter's turn and banking angles, at TAEM caused the system 2 antenna not to have 
‘the optimum look angle to the ground station. (System 2 antenna is on the starboard side 
of the underside of the orbiter.) Immediately after the errors, the system 2 bearing 
data were good and could have been manually reselected by the crew. 

  Required date Tor resolution: CLOSED uvnlibe ohfer 
Personnel assignec: B. Hood/EH$ X-3254, R. Drown/EE6 X-5561, A. Reubens/WA3 X-4323 
  ‘Action progress: 

None 

  

Effect on subsequent missions: 
None 

  

Conclusions: | 
At or near TACK, the Orbiter attitude maneuvers caused the Orbiter-to-ground station Took angles to be in Tow gain zones of the airborne antenna radiation pattern. This results in low signal strength and resultant dropouts with the characteristic. bearing errors in multiples of 40°. 

  

Corrective action: 
Hone required. The deselected TACAN system could have been manually reselected immed- 
jately, but was not required. (After the 12-second period, system 2 bearing data agreed with the other 2 systems.)       
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FLIGHT TEST PROBLEM REPORT NO, _ 35 
  

  

  

  

    
  

  

  

  

  

  

    
  

7 Statement of problem: 
Vehicle response overshoot poorly danped during first roll. 

| Discussion: 
Lateral roll/yaw oscillation after the first roll maneuver at a dynamic pressure of 
about 12 psf was poorly damped with a maximum peak-to-peak beta of 7° and a period 
of 13 seconds. 

‘An unexpected roll torque from the yaw engines is the primary cause. The estimated 
roll torque is much closer to vacuum thrust levels at low dynamic pressure than 
provided for in the Aero Data Book. This results in an inability of the autopilot 
to coordinate the maneuver properly due to inadequate roll authority. 

For STS-2, the initial roll will be performed manually at a reduced rate allowing 
for additional data gethering before modifications are made to the flight control 
software. 

Required date for resolution: cuosep for 15-2 6/10/81 —Daspaeeeee 

Personnel assignet D. Gilbert/EH4 X-3254, J. Ward/WA3 X-4323 

Action progress: 

Effect on subsequent missions: 
Dependent on STS-2 results. 

Conchision 
Roll torque from the yaw engines exceeds autopilot roll authority at low dynamic 
pressure. 

Corrective actioi . 
Use manual control at reduced rates for STS-2. 

Modify flight control~ software for STS-3 and subsequent after evaluation of STS-2 
manual flight test data. 

t 
om NASA-ISC J8¢ Form 11436 (Dee 75) 205



FLIGHT TEST PROSLEM REPORT NO. 37 

Statement of problem: 
Orbiter touchdown was about 3200 ft beyond planned point. 

  

Discussion: 
The Orbiter touched down 6053 ft past the threshold on EOH Runway 23. This touch- 
down point was ebout 3000 ft farther down the runway than premission planning had 
predicted even though the touchdown speed and approach trajectory were near nominal. 
Analysis based on the onboard trajectory data, ground based measurements of touch- 
dows point, wind and atmospheric density from a balloon released 2 minutes after 
Yanding, and onboard speed brake position information indicated that the Orbiter 
Vift-to-drag ratios were higher than expected both in and out of ground effects. 

Postflight reconstruction simulations indicated that about 2000 ft of the 3000 ft 
deviation could be accounted for the additive minor operational and environmental 
dispersions and the higher lift-to-drag ratios appear to account for the remaining 
1009 ft. Additional analyses based on control stick inputs and aerodynamic co- 
efficient identification techniques generally confirmed that the Orbiter's basic 
drag wes lower than expected end ground effects normal force and axial force co- 
efficients wre slightly different than those defined in prenission aero data books. 
(continued, page 2) 

Required date for resolution: —cyosep for STS-2 7/22/81 ool lela Ze es 

Personnel assigned: J. vest, 8. Redd, L. Hayman/EX3 X-5181, R. J. Ward/WA3 X-4323 
has 
Acti 

8 

  

  

  pregres: i 
Fet¥ons continuing using the revised aerodynamics. 

  

  

  
  Conclu 

{predicted landing eerodymanics were different from the actual for STS-1. 

  

SnSt 

  

Corrective action: 
Aerodynamic date base being revised to reflect STS-1 results. SMS and Shuttle 
training aircraft to include revised data base. Steep glide slope being revised 
fron 20° to 19°. 
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#37 (continued) 

Discussion: 

Postmission simulations confirm that these serodynamic coefficient adjustments 
result in the equivalent of 900 to 1000 ft more range at touchdown. 

The aerodynamic coefficients which have been adjusted include: 

a. Axial force coefficient CDp reduced 0.0040. 

b. Speed brake drag effectiveness higher than predicted. 

c. Ground effects for normal and axial force coefficients less than expected.



FLIGHT TEST PROBLEM REPORT NO. 39 
  ‘atement of problem: ; 

Body Flap exceeded planned trim attitude by over 5° at hypersonic entry speeds 

  

  Discussion: 
The body flap extended to 14°, exceeding the planned trim attitude of 3 to 9° during 
entry from Mach 22 through 12. Postflight analysis of longitudinal trim character- 
istics indicates that aerodynamic predictions for pitch trim at hypersonic speeds 
were in error, The additional body flap deflection increased the body flap heating 
environment. Elevon trim position will be changed from -1° to +1° above “ach 10 
for STS-2. 

  Required date tor resolution: CLOSED 6/3/81 pe 

Personnel assigned: L. Hayman/EX3 X-5181, R. J. Ward/WA3 X-6323 
  

Sp pulses during aero stick inputs (ASI's) on STS-2 will provide data to 
Action progress 

evaluate longitudinal effectiveness of individual control surfaces. 

  Effect on subsequent missions: 
Rone 

  Conclusions: 
Aero pitch trim predictions in error. 

  Corrective action: 
Elevon schedule will be adjusted on STS-2 to relieve body flap heating.     
  z A-ISe JSC Form 17430 (Dec 78) 210 WASA“D


