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Abstract - Students and educators need to have some understandingLeb¥iEW environment before attempting
tasks like building a real-time application or customizamgyFPGA. To help develop this knowledge, NI designed this
hands-on workshop for those who have no LabVIEW experiencee¥owit is not a substitute for actual training — it
does not cover every context menu, button or function in La®VIEabVIEW is a graphical programming environment
that students can use to quickly develop applications that acedss multiple platforms and operating systems. The
power of LabVIEW is in its ability to interface with thowsts of devices and instruments using hundreds of built-in
function libraries to help you accelerate development timegaickly acquire, analyze, and present data. Appboati

in LabVIEW mimic the appearance of real instrumentsth&y are called virtual instruments or VIs. Every LabVIEW
application has a front panel, an icon/connector pane &hatk diagram. The front panel serves as the imitatidheo
realworld user interface of the device that the VI iiniteg. Programmers can leverage the flexibility of usingltiple
forms of representation for the data the instrument ityzing. The icon/connector pane is analogous to terminals or
plugs on a real-world instrument that allow it to be corew¢d other devices. Due to this key difference, execution
control is handled by a set of rules for data flow rathantsequentially. Wires connecting the nodes (coding elements
and VIs on the block diagram determine code execution omdesurhmary, LabVIEW Vls are graphical, driven by
dataflow and event-based programming, and are multittargemultiplatform capable.
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. INTRODUCTION

The NI myRIO embedded student design device was créatstlidents to “do real-world engineering” in one setme

It features a 667 MHz dual-core ARM Cortex-A9 programmaptecessor and a customizable Xilinx field
programmable gate array (FPGA) that students can usetpdgveloping systems and solve complicated design
problems faster—all in a sleek enclosure with a compaot factor. The NI myRIO device features the Zyng-7010 All
Programmable system on a chip (SoCa) to unleash the pbneiabVIEW system design software both in a real€i
(RT) application and on the FPGA level. Rather than spendipipus amounts of time debugging code syntax or
developing user interfaces, students can use the LabVIEphigal programming paradigm to focus on constructing
their systems and solving their design problems withioeiadded pressure of a burdensome tool. Three conneetors (t
NI myRIO expansion ports [MXP] and one NI miniSystems porSfI that is identical to the NI myDAQ connector)
send and receive signals from sensors and circuitry théérgiineed in their systems. Forty digital I/O lines aler
with support for SPI, PWM out, quadrature encoder input, DABd 12C; eight single-ended analog inputs; two
differential analog inputs; four single-ended analog outputs; amad ground-referenced analog outputs allow for
connectivity to countless sensors and devices and progatincontrol of systems. All of this functionality liilt-in

and preconfigured in the default FPGA functionality, whitimiaates the need for expansion boards or “shields” tb ad
utility. Ultimately, these features allow studeradsdo real world engineering right now-from radio-contngjlvehicles

to creating stand-alone medical devices

Il. TEMPERATURE MEASUREMENT

Temperature measurement in today’s industrial environmesdmpasses a wide variety of needs and applications. To
meet this wide array of needs the process controls indbasydeveloped a large number of sensors and devices to
handle this demand. In this experiment you will have an ppity to understand the concepts and uses of marheof t
common transducers, and actually run an experiment usingetiselof these devices. Temperature is a very critical
and widely measured variable for most mechanical engindasy processes must have either a monitored or
controlled temperature. This can range from the simaaitoring of the water temperature of an engine or loaiteev

or as complex as the temperature of a weld in a las@ivg application. More difficult measurements such as the
temperature of smoke stack gas from a power generatitignste blast furnace or the exhaust gas of a rocket may be
need to be monitored. Much more common are the temperafiutesl® in processes or process support applications, or
the temperature of solid objects such as metal platesings and shafts in a piece of machinery. There arida w
variety of thermometers available on the market today.eShighly precise measurements are still done with glass
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thermometers. Since the properties of fluids, and iriquéat, mercury are well known, the only limitation to acy

and resolution come in the form of how well you can maciufre a glass tube with a precision bore. Some
manufacturers have made thermometers that have varés $or specific uses. One such use is a procdssl oatt
viscosity. In this process it is important to know the pretgsgperature of the water bath. The glass thermomes#itlis
used because of it extreme repeatability. These spedalermometers have a bore that narrows at a partjuilar

In this way it can expand a two degree temperature rantiesimiddle of its scale to approximately two inches long,
allowing readings down to a fraction of a tenth of a degred&hy of today's thermometers use fluids other than
mercury due to the hazards of spilled mercury. Thesendevices use other fluids that have been engineered ¢o hav
specific rates of expansion. The drawback to these fligd#hat they typically do not have the high temperature
capabilities that mercury does. One major drawback ofgtass thermometer is the limited pressure capadithe
glass. Also inserting the glass bulb into a pressurized dluzhamber caused the accuracy of the thermometer to suffer.
This led to the use of ‘thermowells’.

The range of a thermometer and it reading accuradgpendent on the size of the hole, the length of the tube
and the fluid in the thermometer. Typically the smallerrdaing increment, the less range it will have. As an exampl
a 0.1° C accuracy mercury thermometer with a range of 1@dPGpically be about 600 mm long. The restrictions rest
with how well the maker can fabricate a readable scaléndrease readability some manufacturers have moveahto n
round thermometer bodies, The rounded corner on the readingsdesa magnifying glass, making the liquid column
show up wider, and easier to read. The round thermometet thestitandard and there are a variety of holders ansl seal
to fit them. There are also armored sleeves to puat ihethat allow them to be used, but reduce the chance akdme.

The chart below lists some thermometers commerciallyaeil These are clearly not all the thermometers dlaila

I1l. RESULT AND DISCUSSION

Tarmperetre
e
==

Fig. 1. Temperature obtained

Pmod devices are Digilent’s line of small 1/O interface rdeathat offer an ideal way to extend the capabilities o
programmable logic and embedded control boards. They allowtisensignal conditioning circuits and high-power
drive circuits to be placed where they are most effectivear sensors and actuators. Pmod modules communicate with
system boards using 6, 8, or 12-pin connectors that gay raultiple digital control signals, including SPI and eith
serial protocols. Pmod modules allow for more effectivagthssby routing analog signals and power supplies only
where they are needed, and away from digital controllerdsodihe Pmod TMP3 is an ambient temperature sensor built
around the Microchip TCN75A. Users may configure the outpuutird2C to up to 12 bits of resolution as well as
setting a trigger to occur when a user defined temper#tueshold is reached.

* Features

» Uses the Microchip TCN75A

* Ambient temperature sensor with up to 12-bit resolution

» Typical accuracy of £1 °C

» Programmable temperature alert pin

*  Multiple jumpers for eight selectable addresses

* 30ms to 240ms typical conversion times

e 2x4-pin connector with 12C interface

» Follows Digilent Pmod Interface Specification

* Small PCB size for flexible designs 1.0 x 0.8” (2.54 cr2.8 cm)
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Fig. 3. Schematic diagram for measuring temperaisieg PmodTMP3
IV. CONCLUSION

Temperature is the most often measured environmental quantitynany biological, chemical, physical, mechanical
and electronic systems are affected by temperature. Swoeesses work well only within a narrow range of
temperatures. So proper care must be taken to monitgpratett the system. When temperature limits are ebarbe
electronic components and circuits may be damaged by exptsinigh temperatures. Temperature sensing helps to
enhance circuit stability. By sensing the temperatws&@the equipment, high temperature levels can be deteated an
actions can be taken to reduce system temperature, iskuethe system down to avert disasters. Several temgeratur
sensing techniques are used currently. The most common ofafee®ermocouples, thermistors and sensor integrated
circuits (ICs). Here we are using PmodTMP3 temperataresor for measuring the temperature using my rio and lab
view software. In this we also explained past and fututeroperature measurement.

V. FUTURE SCOPE

The present work is focused around the design and develomhepst effective PC based data acquisition system
(DAS), both hardware’s and software. The designed sysaeenisaving 12-bit resolution only. Resolution can be further
increased by using high resolution external ADCs. To mlagelésigned system more flexible with better performance,
the following modifications can be made i ADC : ADC's regiain can be increased by selecting high resolution ADCs,
ii Microcontroller: selection of advanced version of microcolter for higher speed, resolution and better performance,
Sensor: selection of high quality sensors, integratesinart sensors to get faster response speed with higgaution
and better performance, Hardware and software: hardwade software modifications to enable long distance
acquisition, remote access (wired and wireless) etc.,atlinzation: Miniaturization of the designed system by gisin
surface mount devices (SMD components). Then, the scopappiidability of the designed system will be increased. It
can be used for the applications in various fields in plysihemistry, life sciences, engineering, medical, geabgic
applications etc.
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