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DIGITAL DATA GATHERING SYSTEM 

BLOWDOWN WIND .TUNNEL 

W. T. Botner, Sandia Corporation 

The ' ~ a n d i a  12x12-inch, transonic, blowdown tunnel f a c i l i t y  i s  being equipped 
with a 10-channel d i g i t a l  data  gathering-system. C. M. Giannini & Company, 
Datex Division, Monrovia, California has been selected t o  fabr ica te  and 
i n s t a l l  the system . in  accordance with Sandia specifications.  

The system i s  designed f o r  three basic type of t e s t s  of nominal 1.5-inch dia. 
models ( fo r  typ ica l  run times of 10 t o  20 seconds). These t e s t s  are: 

1, Three o r  s i x  component force t e s t  u t i l i z i n g  an in t e rna l  s t r a in  
gage balance (automatic pitching cycle during a run),  

2. Free osc i l l a t i on  dynamic t e s t  ( the  model i s  automatically deflected 
three times during a run; i.e., three  damping envelopes), and 

3. Pressure t e s t  a t  constant angle~of-at tack during the  run 
(approximately 30 t o  40 model o r i f i ce s ) .  

The da ta  system samples 10 s t r i p  char t  recorders simultaneously each 0.6 of 
a second during f r e e  run o r  each 1.2 seconds when used i n  s ingle  cycle 
operation. A 24 decimal d i g i t  parameter board i s  a l so  provided. Raw data  
w i l l  be recorded on I.B.M. cards v ia  an IBM 523 card punch. The raw data  
cards w i l l  then be fed d i r ec t ly  t o  a 1BM '7U4 computer o r  may be processed 
through an IBM 63 card t o  tape converter for  'computation by Elecom. S t r i p  
char t  recordirigs w i l l  be compared wit.h the IBM cards t o  ascer ta in  proper 
functioning of the  d i g i t a l  system. 

The d i g i t a l  system i s  shown schematically i n  the attached sketch. A Ciannini 
C-100 se r i e s  encoder i s  mounted on the servo shaf t  of each self-balancing 
s t r i p  c h i r t  recorder. The encoder transmits the  percent of fill scale def lect ion 
of the  s t r i p  char t  recorder pen. Each encoder transmits i t s  s ignal  t o  a 
Ciannini K-154 control  chassis. The K-1% momentarily s tores  the information 
and converts it t o  decimal form. The output of each K-154 .is fed t o  a I W  
5-100 junction box. The junction box presents the da ta  i n  p a r a l l e l  form, 
from e i the r  the 10  s t r i p  char t  recorders o r  a 24 decimal d i g i t  parameter 
board, t o  the  IBM 523 summary card punch. The IBM card punch preserflis the  
data  on cards according t o  a preselected format. 



System controls consist  of: 

"Sinale cyclett Pushbut ton 

The single cycle pushbutton causes a one-time sampling of the 10 
s t r i p  chart recorders. 

"Free RunN Selector Switch 

The free run selector switch causes sampling of the 10 s t r i p  chart 
recorders each 0.6 of a second. 

"Parametern Pushbutton 

The parameter.pushbutton causes sampling of the data s e t  on.the 
parameter board. 

4 .  "End of Runn P u s h b u m  

This pushbutton i s  actuated a t  the end of each i n  t o  produce a '. 
special end of run card. . . 

. . 

5 .  nPressure Test" Selector Switch 

The pressure t e s t  selector switch switches the output of a pressure 
transducer selector  t o  appropriate s t r i p  chart recorder and w i l l  
arrange the system control chassis t o  provide the following t e s t  
program: 

Six s t r i p  chart  recorders a re  programmed to  receive the out- 
put of 30 pressure transducers. 

A gui l lo t ine  t r aps  model port  pressures 'to the 30 pressure 
transducers, The transducer selector switch connects the 
transducers, s ix  a t  a time, t o  the s ix  s t r i p  chart  recorders 
u n t i l  a l l  30 pressures have been recorded (0.6 sec sampling 
r a t e ) .  

An a l te rna te  pressure system u t i l i z e s  a .48 port Scanivalve with 
gui l lot ine.  The output of the Scanivalve i s  programmed,to one 
s t r i p  chart  recorder; the sampling r a t e  i s  one port  each 0.6 of 
a second. For most.model pressure surveys the  tunnel i s  blown 
fo r  7 or 8 seconds, During t h i s  time i n t e r v a l ' t h e  pressure tubes 
between model ports  and Scanivalve a re  f i l l e d  and the gui l lot ine 
actuated trapping the port pressures to  the Scanivalve. The ; 
trapped pressures are  read out a f t e r  the tunnel i s  shut off.  The 
Scanivalve has proven so sat isfactory,  we expect it t o  become,the 
primary pressure system for  use with the d i g i t a l  equipment. 



6. "Dynamic Testn Selector Switch 

The dynamic t e s t  se lector  switch arranges the  system control  
c i r c u i t r y  so tha t  when a model i s  released f o r  a period of  f r ee  . 

osc i l l a t i on  the  da ta  system samples s t r i p  chart  recorders which 
a r e  monitoring tunnel flow conditions. 

The dynamic da ta  i s  recorded on a nDampometerfl. After the  t e s t  
run, these data, time t o  damp t o  - half  amplitude and period of 
osc i l l a t ion ,  a re  then se t  on the  parameter board for  recording 
on punched cards. 

7. lfStandardizetf Pushbutton 

The standardize pushbutton w i l l  simultaneously standardize a l l  
recorders. 

8. "Master Powern Switch 

The master power switch w i l l  shut o f f  the  d i g i t a l  system a t  the 
opera tor t s  convenience. 

9. "Master Calibratew Switch I 

The master ca l ib ra t e  switch w i l l  connect preselected r e s i s t o r s  
across the  input bridge of the s t r i p  char t  recorders t o  check 
span and zero set t ings .  

The tunnel a i r  storage reservoir  i s  being increased from 2600 t o  5200 cubic 
fee t .  An addi t ional  compressor i s  being purchased t o  double the  present 
pump-up ra te .  These addit ions w i l l  approximately double the  number of t e s t  
runs per working sh i f t .  The d i g i t a l  da ta  system w i l l  g rea t ly  reduce the 
da ta  reduction work-load resu l t ing  from the increased frequency of testing.  
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