ccutech

Smart Process Instrumentation
A-2C8D

Revision 4

Two-Wire
“‘Smart’’
Temperature
Transmifter

For High-Precision Industrial
Temperature Measurements

Highlights

* Accuracy
Exceptionally Accurate Measuremenls
To +0.04% of Reading with ATD Input
To £0.02°C with Thermocouple Input
To £0.05"C Linearizaticn

* Stability
To +0.02% of Reading Rapaatability
Automatic Self-Calibration
Digital Temperature Compensaton
Two-Year Calibration Warranty

= Versatility
2-Wire, 3-Wire, 4-Wire ATD Input
B, E J K. N, R 5, and T Themmocoupla
Difterential Temperature ATD Input
Dra Transmitier for all output ranges
Mo board swapping. no mingmum span

* Remote Communication
Communication up 1o 5,000 Feet
2-Wire, AS-232 Compatible

* Ease-of-Uss
Conventional calibration, standard
Display sefup, optional
PC configuration, oplional
Hamd-Held terminal, optional

¢+ Field Proven Design
Rugged, sealed, industhal dasign
Hardened o EMIRAFI] mtardarance
Suitable for field or panal mounting

Description

The Model Al-2000, Ravision 4, refines the feld-proven
Accutech *Smarl” Transmiftar, It maintains the oparational
simplicity and ease-of-use that is familiar to Accutech
users. But the Al-2000, Revision 4, goes further. 1 provides
unmatched accuracy and, for the first ime in an industrial
fisld-mounted transmitter, the Al-2000 guaraniees
calibration stability up 1o 24 months. Install an Al-2000
today. Two years from now, it will still be within calibration
and you wont have to recalibrate!

To give you maximum fiexibility, the Al-2000 will accept
aight different types of thermocouples, three types of single
ATD inputs, a millivalt input, or dual ATD input for differential
tarnperature measurements. This versatility allows the
Al-2000 1o be used for nearly amy temparature transmittes
application,

Installation and operation are simple. Choose one of four
configuration methods to set up the transmitter. Select the
desired sensor and output range. Selthe zero and full-scale
anywhere within the usable range of the sensor. Inde-
pendent zero and full-scale sellings have no interaction
and may be sat up far normal or reverse acting.

The remote communication capability is RS-232 compaltible.
You can falk to the Al-2000 from a location up o 5,000 feet
away. Configure or check transmifter status from a central
control room. Physical access 1o the device itself is not
MEceEsany.

With averything it has going for it, the Al-2000, Revision 4,
stacks up as the finest lemperaiure tfransmitier available,
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Applications

Lisa tha Al-2000, Revision 4, in industrial environments for
field or panel-mounted instaliations. It ks offered with a full
complament of thermocouples, tharmowells, RTDs, and a
variety of housing options to complete your temperature
measurement nesds.

Where Maximum Performance is Necessary

In many process industry applications, precision temperature
measuremenis to a fraction of a degree are necessary for
maximum production throughput and assurance of the
highest product quality. The Al-2000 is right at home in
these applications. Its accuracy, repaatability, ard long-
term stability are unmaiched. The Al-2000 has bean proven
in the most demanding applications. You can leel comionable
giving it the most difficult temperature measuramants thal
you have 1o maka.

Where Standardization is Advantageous

Tha Al-2000 can handie the toughest operations in the
plant. Al the same time, it is cost-effective enough to be
used in less demanding locations. Standardizing on the
Al-2000 aMords across-the-board savings in personnel
training and storeroom inventories. You can use this
transmitter everywhere a temperature transmitter is called
for and pocket the returns.

Where Remote Communications Pays Dividends
Remote communications can pay big dividends. In start-up,
if you need 1o change a transmitier range, you can do this
right from the control room in just a couple of minutes.
During operation, if you suspect that @ sensor or transmitier
Is not functioning properly, you can call up the Al-2000 and
ask. Mo need to run out 1o the transmitter, make sura the
area is safe, open the cover of the transmitter, and star
troubleshooting. Industrial studies show that savings that
result from a remote communication alone are worth S350
per transmitter annually !

Where Elimination of Periodic Maintenance Cuts Costs
Tha AI-2000 has built-in zero and full-scale calibration
checks performed every three seconds. This automatic
self-calibration virtually eliminates the need for manual
pariodic transmitter recalibration. The Al-2000 also checks
for sensor and transmitter failures—significantly reducing
your maintenance cosis.

Where Guaranieed Accuracy will Enhance Your
Operations

The self-calibration features in the Al-2000 have been
proven in industrial processes. They put a virtual end to
periodic transmitter calibration maintenance. With years of
réal world exparienca behind it, Accutech guarantees the
Al-2000 transmitier to hold calibration to factory spacified
nlerances for a period of two years! This guarantee gives
you added assurance thal your transmitter is giving you the
precision information that you need o run your process at
top efficiency.

Industrial Construction

The Al-2000 is packaged ina rugged, nickel plated, aluminum
enclosure suitable for mounting on a flal surface. The
sealed matal housing provides protection against moisture,
condansation, and the effects of electromagnetic and radio
frequency interdference (EMI/RFI).

Product Features

Simple Installation

Installation requires anly two low-voltage wires which provide
the 4 to 20 mA ocutput signal as well as the transmittar's
pawWear.

Factory Calibration

Each Al-2000 is calibrated in ambsent operating lemperatures
fram -40 to +167°F (-40 to +75°C) using fully automated,
MIST traceable equipment. This factory calibration dala is
permanenily retained in the transmitiers MEmony.

Automatic, On-Line Self-Calibration

Iin normal operation, the Al-2000 automatically checks the
MIST fraceabls zerc and full-scale calibration reference
giandards every threg seconds. Intermnal corrections are
made, if necessary, without disturbing the 4 1o 20 mA loop
current.

Temperature Compensation

Critical circuit component temperatures are continuously
measured and digitally compared 1o stored ambient
tempearature calibration data. This digital ambisnt
tempearature compansation maintains stable performance
at m‘rﬂy ambient lemperalure from -40 to +167°F (40 to
+75°C).

Plated Housng :
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Automatic Cold Junction Compensation
Automatic cold junction compensation is performad when a
thermocouple sensor is selected. Cold junction
compensation, unique to each type of thermocouple, s
calculated based on the measured temperature of the
sensor input lerminals.

Input Versatility and Linearization

Tha Al-2000 accepts the most popular thermocouplhes,
millivolt, and RTD sensors. Allinpuls are pracision linearized
e =0.05°C over the entire inpul range as shown in the
accompanying table. Sensor inpul selection s easily made
in the field using simple tools.



Operation

In operation, the input signals are filtered to eliminate
electrical noise. This input is then converled into digital
format by a 50,000 count Analog to Digital Converter and
passed to the microprocessor, which is the heart of the
divice. The microprocessor nearizes the readings and
passes the temperature data to the output circuits and the
optional display.

Omce every three saconds, the microprocessor reads ihe
onboard calibration standards, the cald junchon, and tha
circuit temperatures. This information is used for automatic
self-calibration and digital ambient temperature compen-
sation.

All set-up and calibration data is stored in & monvolatile
meamory, which will retain the values even when power s
removed. There are no potentiometers, batieries, switches,
or intermal jumpers thal lend fo degrade reliability, All
changes are made through the external terminals of the
fransmitier without breaking the Al-2000 seal.

Non-Walilin
E" Prom Mamary

Inlemal Compansation
Trareroimaiag

Tharmocoupks npul - NES Curve
Type B + 4310+ 1820°C +108 to + 3308'F
Ty E - 270 %0 + 1000°C - 45410 + 1832'F
Type J AW 4 10T B 2EF
Type K -ZT0 R + Tﬂ‘l"f-“ <454 1o + 2S0X°F
Typa N -26010+1300°C - 43610+ 272
TypeR |- S0me178EC - Shie . XN4F
Type 8 - 500+ 1768°C - Bito s W14F
Type T -270 1+ 400°C - dBd to + TERF
ATD, Resistance Thermometer Input, 2-, 3-, or 4-Wire
Range
PLICOGDIN | - 200 10 + BSO°C - 328 w0 + 1562°F
Pt 1000NBS | - 200 to « BSC°C - 328 10 + 1562°F
M1200 |- B0W+30C - 112me 608F
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Advanced Features

Remote Communication

The Al-2000 can funclion as a convantional analog wo-
wire transmitter. Or, iis advanced leatures can be accessed
via digital communications along the same palr of wires,
Connecting the CA-100 communicaticns adapier module
anywheare along the loop produces an RS-232 commiuni-
cations ink which can be directed inio a process or personal
computer. The Accutech HHT-420 can also be used to
address and sef up the Al-2000. These options are coverad
In the Al-2000 competitive comparison brochure, whera the
advantages of Accutech's "Smart Communication”™ are
compared 1o the other available indusinial protocods,

Dynamic Response

Most tramsmitters are specified under laboratary conditions
with stable inpuis and siable ambieni conditions. Thisis fina
for the lab, bul you need (o knoiw bow it is gomng bo parform
im the real world whara conditions are rapidly changing.
Accutech is the first "Smart” transmitter manufaciurer to
specify performance under dynamic conditions. In dynamic
envircnmanis, the Al-2000 delivers. It responds quickly 1o
the changes you want to see and ignores the effects of
outside varnables.

HIST Traceabla

Most international quality standards, such as 150 8000,
require traceable measurement instrumentation. These
callbrations must consider the effects of temperature, rate
of change of temiperature, humidity, lightning, vibration, and
dust. The faciory calibration and physical construction of
tha Accutech 2000 series products take info account each
of these factors, and included with each Al-2000 is a NIST
traceable calibration cerfification.

Callbration Guarantesa

Intemnational standards also requine recalibralion schedules
to be established. Accutech 2000 series products cut your
recalibration expense with a standard two-year calibration
Quarantee.

Industrial Temperature Systemns

Accutech offers a complete assortment of thermocouples,
ATDs, thermowells, and housings for head mounting, field
maurting, and panal mounted applications. Explosion-proo
housings availablewith andwithout windows are CSA cerified
and FM approved for Class |, Div | and Il, Groups B, C, and Dy
Cilass I, Div | and 1l, Growps E, F, and G, and ara rated far
HEMA 4% and NEMA T anviranmanis.

Complate Accutech tempearalure systems can be suppled to
indusirial users for both criical and noncriical measuraments.
Please see the companion literature on lemperature
assambilias for complate information.
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Output Switches

With the plug-in, DS-2 Dual Switch Output Option, you can
use the AIl-2000 as a temperature transmitter with
programmable swilches. The swilches will lum ONOFF
DC Inads such as solenoids, enunciators, lights or relays
rated 1o 1 amp at 2BVDC. The DS-2 swilch points and
deadbands are fully adjustable. Switches can be set for
normally apan or normally closed oparation with trip points
anywhara within the usable range of tha sensor,

The two switches can be sat fo initiate a number of external
cantrol or alarm functions, such as: "HI/LO", "HI/TOQHI®,
*LO/ TOO LO", etc

ccutech
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Eliminating "Noise" Surges

Moise and surges often present difficulties in process
measurement and control systems. The Al-2000 has a
number of capabilities to remove these unwanted fluctua-
tions.

In tamperature measurement applications, It is often nec-
gssary 1o measure electrical signals ol less than one
microvolt (or0.000001V). Conventional tamperature Irans-
mitters often have great difficulty differentiating between
noise and signal at these very low voltage lavels.

Low valtage noise in tha 50 or 60 Hz fraquancy range anses
fram electrical generation sources and maotors &l most
industrial faciities. Higher frequency noise s generated
with hand-held walkie-talkies, radio stations, and other
sources, Lightning and switching electrical loads often
croate large power surges.

Special Applications

The standard Al-2000, withoul modification, can handle
many spacial situations that arise in the process industries,
You may need 1o acthivate an option or use a factory installed
option, In extreme cases, a special unit can be fabricated to
gel your job done,

Ultra-Precision Temperature Measuremenis

For ultra-precise measurements, use the Al-2000 UP. The
Al-2000 UP, with an individually calibrated 4-wire RTD, can
make temperature measurements with an accuracy of
+#0.1°F. This is a total measurement system acuracy, fully
MIST traceable! On-site calibration and “tweaking® are nat
required to achieve this level of accuracy. Order the Al-2000
UP, or request Accutech Tech-Note No. 208 for further
infarmation.

INPUT

Differential and Multiple Temperature Sensors

& single output from more than one sBnsar is
possible with Accutech Temperatura Transmitters.
The standard Al-2000 allows a dual RTD input for
differential and average measurements. The Al-
2000 513 spacial allows a single output from two
or three thermocouple inputs. With two
thermocoupla inputs, the Al-2000 313 can be
programmed for a true termperaiure differance.,

Thie normal practice of wiring thermocouples in
series will not give you a true temperature differ-
ence, bacause of the thermocouple nonlinearity.
The Al-2000 513, with its microprocessor preci-

Tha Al-2000 addresses the problem of unwanied nokse
with a combination of hardware and softwara filters. These
flilers are designed to recognize unwanted fluctuations and
ramove them, One filter is user setable to the frequency of
the plant's main power source. In addition, broad band
filters block out electrical noise over a broad spectrum of
frequancies. For particularly "noisy® installations, the Al-
2000 may be switched ta run with highar lavels of digital
fitering a1 the expense of transmitler update speed. We
have also implemented custom filters targeted 10 remove
specific problematic noise. Please contact Accutech far
further information on this subject.

sion, will give a true temperature diflarence, re-
gardiess of the measured temparatura.

With three inputs, and the mean wvalue selected, the
transmitter output will siill be valid even with one failed
tharmocouple. Please see Accutech Tech-Note No, 211,

Special Sensor Inpuls

The Accutech Al-2000 lets you field program a custom
curve with 21 user-specified points. For even greater
pracision, we will custom fit a segmented polynomial curve
o any sensor on special request. Far further information,
request Accutech Tech-Note No. 204,



;L"' gg l' r-_#.:-'.‘.- .ui" --.. -mﬂ:.-ﬂfu"mah# i ii ﬂ-e-ur-:"‘iﬁ‘!" ﬂl A"‘“'ech

Mounting Configurations

| 3-1/4" Squarn Plain o Allow |
Trarsmitier Display to be Mouried
Parallod to or Perpendicular 1o
tha DM Pl

Panel Mounting DIN Rail Mounting

Head Mounting 2" Pipe Bracket Mounting
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Heavy Duty NEMA 4X Housing NEMA 4X Housing
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Physical Dimensions
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Al-2000, Revision 4 Specifications

Thermocouple Sensors: NBS Types B, E, J. KL N, AL 5. T
ATD Resistance Sonsors
1004 Platnwm NN cur (o = 0.00385]).-...
1000 Plabnum MBS gwive [a = EIII:IBEE] P
12008 Mackel. . e e
1002 Copper, consult ACINY..............
MilEivall Inpul Range: -15 to 160 m'n' I:H:
Linearization: Thermocouple and ATD linsarization fo =0.05°C
Cusfom Imearization usér programimabls 81 21 poinks
Cutput:. Anadag, Two-wina 4 1o 20 mA
Diigital, Twa-wire (R5-232. 300 baud with CA-100 adapier)
Cutput Ranging Adjustments
Analog Zem: 1009 of sensce ranga—foninteracting
Analog Ful-scale: } { Mormal or Aevarse Acting
Diigitad Mode: G, °F, “K, "R, mV (Mo ranging regj
Minimum Output Span: Mona
Output Resolulion: Analeg, 2.1 wA; Dighal, 0.01%, 0.001 mV
Tranamitter Accuracy: Includes repesiabiity, hysierssi, load and
ambsant tamgparatune affect, Far a detailed analysis, reler o Accuiach
Application Mole Mo, 2003, Enhanced accuracy cakbrations avadable from
iha factary

Digital Dutput Accuracy: =0.04% of tha milivo® or ohm equivalent
reading, af fie aecuracy from the table below, whichewver s greater, plus
ihe affect al & cold junction measunement error of =0 25°C (20 45°F) i
Lsing & ihermocoupla sansar,

e, 30, 0 d-\Vina
2., 3-, or 4-Wira
@, =, o 4-%¥ina

2 3, or 4-%Wira

Aelerence Condition Accwacy: Egual io Iransmitbar repeabibiity,
Whan s&t up in the “Tap Moda,” the transmitter |8 referencad o Tha
prevalling condfions. Accuracy ot this ralemsncs condition will incude
repaatibilty, linsarity. cold junction, and hysteresis affects. If using a
tharmocoupha, add 0.05°F for reference condibon cold unclion afect,
[Aelerence Condition Acouracy” is-comparabia inscope o thal ganarally
spacilied for analog-based signal conditiarars. )

Anplog Accurmey: Digital accuracy plus =4 pi,
Piepealahilily: Ore-hall the respactive accuracy
Dynamic Response
Turn-0On Time: Less ihan 5 seconds afier powar-up
Amblent Temperature Gradient: Aultmalic compenaabion 1o 200C/
haur change:
Updais Tima: 0.15 sacond: Digital, 1 second
Response 1o Step Input: Analcg; 0.25 second, typeal Digitat
1 second, typical, to 85% al final value, 5 seconds, io siated
BOEUFBEY
Cold Junction Compensation: Aulomalic camaslion o «0.255C
Ambient Operaiing Temparature: 40 fo +167°F (4040 + 75°C)
Amblent Storsge Temperaturs: -58 b +1857F [-50 o +B5°0)
Amblent Temparature Stabllity: Seif-comecting over the operating
hemperaiure
Lomg-Term Stability: Less than 0.05% of reading plus =21 uA per year
Automatic Diagnostics: Every 3 seconds, sall-checks for 2em, span,
cold junction, calibration rederences, matunotion, and sensor failure
Failpafe: Anaiog. user saftable o 21 mA. 3.8 mA or “OFF Digaal,
massage or “OFF
Interchangeability: All Lnils ifechangeabis without Hieid calibeation

EMURF] Immunity: Less than 0.5% of reading (SAMA PMC 3310 fess
mathod) 20 kiHz 1o 1000 MHz, 10 Vimeder

lealation: B50 VDC or peak AL

Commaon Mode Rejection: 120 dB

Reverse Polarity Protection: 42 VD applad with either polanty
Power and Load: No laad supgly: 12 ba 42 VDC

Supply Voltage Under Load:

Vgrpry = (121 4+ (R, in KED) % (23 ma)

For Digital Operation, R, = 2506 min,

Voltage Supply Effect: Digital, none; Aralog, ess nan <0 005% of span
par voit.
Waight: 12 oz
Standard Configuration: Faciony canfigured far J ihesmocouple, aralog
cutput, 40 o 260°F. Configuration can be user-padormad in analeg ar
digital mode. Custam Factary configuraiions avaiabie o BU your requine-
marmis. Ses Price Lisk
Options: LD-2 Local Digital Display, KB-2 koyboard, CA-100 RS.232
imesface, HHT-420 Hand-Haeld Terminal, E:pll:tlrun-l’md Housings,
Sansors, Probes. and Tharmowalls. See Price
mmmemm.Mwm
eonfiguration, I desred Orter coMpanion products as mequined,

Specfcaions paec o changs wiltodd soles Watiity: Adaskes
I ETeand g Srpreaton manrmrhy Ba 2000 senes proades s 1o B e

™
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