EXPERIMENTAL METHODS

NI DAQ LAB

PURPOSE: The purpose of this lab is to give you some
experience with control of the pipe flow setup using
the National Instruments NI USB 6009 DAQ.

PROCEDURE: The DAQ has been wired into the pipe flow
setup. Plug the DAQ into the computer and follow the
prompts. Activate the LABVIEW Virtual Instrument DAQ.
Examine the performance of the setup controlled by
DAQ. Repeat the experiment using the MATLAB m code
ONE and the SIMULINK block diagram TWO.

OBSERVATIONS: Compare the NI DAQ setup with that of
the Z World Engineering RUGGED GIANT setup.
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NI USB-6009

Low-Cost, Bus-Powered Multifunction DAQ for USB
12- or 14-Bit, Up to 48 kS/s, 8 Analog Inputs
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» 3 analog inputs at 12 or 14 hits, up to 48 kS/s » Digital triggering
« 2 analog outputs at 12 hits, software-timed » Bus-powered
« 12 TTLICMOS digital 112 lines v 1-yearwarranty

» One 32-hit, 5 MHz counter



PIPE FLOW SETUP
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{5 DAQ Assistant
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€5 DAQ Assistant
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MNIT=1000;
target=6.0;
gain=5.0:
device="'dewvl"':

LAT0=ganaloginput [ ' nidag' ,dewvice) ;
addchannel (ATO,0O) ;
Aol=analogoutput (' nidag' ,device] :
addchannel (A21,17 ;
for IT=1:MNIT
TIME (IT)=IT:
sensor=getsample (LT0O)
IMN(IT)==ensor:
error=target—-sensor;
control=gain¥error:
Ssignal=control:

if(control=5.0)

signal=5.0; end;
if(control<0.0)

signal=0.0; end:;

1if(IT==NIT]
signal=0.0; end;

OUT(IT)=2*=ignal;

putssanple (LDl , signal) ;

encl

prloc (TIME, IN, TIME, OUT)
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MNIT=1000;
target=1.25:
gain=10.0;
dewvwice="'dewl’'

ATl=analoginput [('nidag' dewvice]
addchannel (AT1, 1) 2
AoO=analogoutput (' nidag!' , dewvice]
addchannel (LOo0O, 0 ;2
Aol=gnalogoutput (' nidag' dewvice]
addchannel (Lol , 1) ;-

for IT=1:TIT

TIME (IT)=IT:
sensor=getsample (AT1) ;
IN(IT) =sensaor:
eError=target—=Sen=ar
control=gain*error;
signal=abhs (control) ;
ifi=ignal=5.0)]

Signal=5.0; end;

if ([ IT==HMIT)
signal=0.0; end:

OUOT(IT) =control:

if(error>0.0])
putsample (LOO, =signal)
putsstnple (L0l , 0.0) ;-
=rcl

if(error<0O.0])
putsasmple (A0, 0.0 ;
put=sample (A0l , =ignal) !
=rcl

encl

plot (TIME, IM, TIME, OUT)
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