MICROCONTROLLER BASED DAQ SYSTEM FOR IR THERMOGRAPHY BY HOT AND COLD WATER FLOW
M. S. Khan*, Kalpesh D. Goladiya, Sunil M. Belsasamir S. Khirwadkar, Tushar H. Patel

Institute for Plasma Research, Bhat, Gandhinagar-38428, India.
E-mail: khan@ipr.res.in

Abstract: Block Diagram of DAQ User Interface:

| | __ Block diagram of micro controller based DAQ Systef/€ have developed the user interface using LabView
There are many Non Destructive Technique used iense and i shown in figure 3. We have used microprocess%@ll- Front panel of the LabView shown in figure 6.

industry to evaluate the properties of a matemamponent or gpg1. Serial communication RS-232 is used betwean pirst we have to select between right and leferafiat we
system without causing damage. Infrared Thermogrdl®) is one 5nd micro controller. Solenoid driver circuit isedsto  Nave to select between hot and cold.

of them. Different types of IR thermograph is uded different operate the solenoid valves. Variable frequencyedris |

purpose. We are using hot and cold-water flow IRrfitography sed to run the water pumps at different pressaaire  -abView Code:

method to evaluate the Performance of Plasma Faoaomgponents for |R thermo-graphy. A signal is given to VFD fromWe have developed LabViegode for four conditions. Two for

The Set-up is designed in such a way that hot aieCWater can IS @lso applied to IR camera to store the imageow cold water again _d|V|deo_| n two parts. One is it ko write
flow in both direction inside mock-up, like left tight and right to chart is shown in figure 4. flow and second s for right to left flow. One dfetLabView

Left using electric water pump. Eight numbers ofeBoid Valves  Taple 1- Selection of Hot & Cold water and code Is shown In figure 7.

have been used for selection of Water Flow Dir@gtithermo- their flow direction
couples for temperature measurement of water, theca to take the
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images and many others devices. Which needs a geog and SN. | selectonof [ Directon | Open | Close TATSACE .
versatile DAC system. We have developed a DAC gaysiising UL TIORGHT Demk »
micro controller and LabViewfor the acquisition of various 1 Hot Rightto 1,762 3584 N g "
parameters and controlling & synchronization of eotlsystem. Left _ [ o
- - s Left to 1,5,8,2 3,7,6,4 el !
Development of DAC is described in this paper. Right A e s ; E
Introduction: 2 Cold Righft to 3764 1582 F"‘-"'fﬂﬂ’"@ﬂ“ﬂ LEECEWAIE et
. Left iy
The main aim of this IR thermography Is to evaluhtquality of the Left to 3584 1762 dopbitsQ0:16) || 2
braze joints between PFC tiles and the copper loyCrZr) heat Right -
sink. Figure-1 shows the schematic of PFC test rupc&nd rowcontol gy | DRECTION OF oW
experimental arrangement for-lIRDT. PFC is placed in front of IR Thermocouples PC
camera at a particular distance such that the F@ald of View) of —— Figure7: LavView code for hot water, left to righoi
IR camera can cover array of tiles. The IR camapuwes theria I J’ RS-232
evolution at the tile surface and transfer thefarimation to the ! = Hardware Set-up: o
computer for data storage and further processirghdye developed Water Pump E— g o I—!ard_vvarg circuit Is shown In f|gur_e 8. We have edsthe
a IR thermography set-up to test the PFC comporinitot and cold T circuit using LED In place of solenoid and watenmus. Now
water flow method. DAQ system for hot and cold waie Vi . o Solonod Driver we will integrate the circuit with the electricadrrol panel.
thermography is developed by using micro-contrd@l@s1 and
LabView. } l
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Figure- 3 Block diagram of microcontroller based DAg¥tem
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Figure- 4 Flow Chart

Circuit Diagram:

Circuit diagram of DAQ system using micro
Hot & C old Water Flow Loop Set-upFor IR-NDT of controller P89V51RD2 is shown in figure 5. Port P1

PFC'S: is used to control the solenoids, water pumps ard h
& cold conditions. MAX 232 IC Is used for the séria
communication with the PC.

Figure 1: Schematic of IR-Thermography

A schematic diagram of water flow loop facility be developed
for IR-NDT of PFCs is given In the figure-2. The setup Is
designed in such a way that hot as well as colémedn flow In e

both direction inside PFCs, like Left to Right aRidjht to Letfft. " i |
Eight numbers of water valves have been used fectsen of S J B ; i Pt ey
hot & cold water and to alter their flow directiorow rate is e E 4{ T JEEE T e
controlled by VFD.. Four numbers of thermocouples ased to [ |5 4 || %= (il { =
monitor the temperature of water at various locetioTable-1 : IR s T — .
shows the selection procedures for Hot & Cold wated their T M BN 21 w4 --TL
flow directions. % j gﬁimﬁ l—ﬁ—m g_ = Figure 9: Electrical control panel
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o %:I h& 4 = Hot and cold water system electrical panel is showigure
PFC } ﬁ 9. We will use the developed DAQ system in suchag that
E s = | | ek ] Figure 5: Circuit diagram of DAQ system using micantroller we can operate the system for the control panekedas
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Figure 6: Front panel




