	Request For Action
	Number:   1


	  Project  
GLAST - GAMMA-RAY LARGE AREA SPACE TELESCOPE
  Spacecraft (SC/GS/LV):  
 
  System/Instrument:  
LAT - LARGE AREA TELESCOPE
  Review:  
PDR2 - PRELIMINARY DESIGN REVIEW
  Date:  
Originator:
Tom McCarthy
Phone:
6-4710
Organization:
CODE 545
Category:  
TESTING
Title:  
Date Closed:  
Residual Risk:
Action  
Requested:  
1. Check energy balance of key arithmetic nodes used in tracker TMM, especially in areas that are used to identify tracker hot spots. 
2. Check other key areas to ensure local areas are predicting temperatures that are adequately converged.
Supporting  
Rationale:  
Arithmetic nodes in SINDA (at times) have difficulty reaching convergence criteria depending upon solution routine selected. 
Project  
Response:  
Energy Balance of Key Arithmetic Nodes Used in the Tracker TMM

Based upon steady state results from the hot design case, the following energy balances were obtained (See included Excel spreadsheet for details):

Tracker(Grid(Cond) 
126.4 W 
Input Tracker Dissipation=16X8.7=139.2

Tracker(ACD(Rad)

0.5 W









Dissipation - Qloss = 139.2-126.9 = 12.3W

The temperature difference in the -Z direction(Top of Tracker to Grid) is about 4.5 C.  This has been confirmed with a simple tracker model where heat flow (Z direction) is thru only the composite facesheets.  With about 10% of the Tracker dissipation unaccounted for, this would lead to a maximum of 0.5 C increase in the tracker hot spot.

Any convergence criteria in a steady state solution only approximates the average transient performance of the system.  The model was run in the transient condition after 20,000 iterations (did not meet EBALSA and EBALNA=0.001 criteria for convergence) in a steady state convergence and temperatures at the hot spot on the tracker show a slight decrease over many orbits.  See plot below.
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The tracker to grid conduction heat flow of 126.4 Watts is based upon all 384 couplings from 16 trackers to the grid.  The average temperature difference across the coupling is small and a slight change in this difference makes a large difference in the energy balance.  This is why this balance is not as good as one would like in a model and prevents the model from convergence after 20,000 iterations.  The transient run indicates that the maximum tracker of 16.9 C(raw) has been adequately bounded by the model.  

Convergence at Other Key Areas

Based upon steady state results from the hot design case, the following additional energy balances were obtained:

CAL(Grid(Cond)

86.1W

Input CAL Dissipation =72.96W

Electronics(XLAT(Cond)
364.9W
Input Elec Dissipation  =378.4 W

Dissipation–Qloss = (378.4 + 72.96) – (86.1 + 364.9) = 451.36 – 451 = 0.36W

CAL(Grid(Cond)

86.1W

Grid(DownSpout HPs=217 W

Tracker(Grid(Cond) 
126.4 W

ACD(Grid(Rad)

5.1W







Grid Input –Downspout HPout = 217.6 - 217W = 0.6W

Grid(DownSpout HPs
217 W

LAT Dissipation 591.05 W

Electronics(XLAT HPs
365.8W






LAT Dissipation – (Downspout HPs + XLAT HPs) = 591.05 - 582.8 = 8.55W

VCHPs(Radiator 582.8 W

The difference in the total energy balance is due to the difference in the Tracker section.  Additional data can be found in a separate file <energy check.xls>.



