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Time Constant of 2.2 sec and less

Temperature Range: -200 to +600°C (-320 to +1110°F)

Pressure Range: Vacuum to +50,000 psia

Shock Resistance to 1000G in all 3 axis

Withstand vibration of +50G, 60 to 2000 Hz

Accuracy: 0.1 ohm @ 0°C (£0.1% for 100()

Reproductibility: £0.1% of resistance for 100 () element

Very long lengths. Entire length can be exposed to high temperature
Available with 4-20 ma temperature transmitter/amplifier

Superior Corrosion Resistance with low carbon 316 ST/ST sheaths
Can be sharply bent with no change in performance.

© FEATURES

LABORATORY ACCURACY WITH INDUSTRIAL RUGGEDNESS

Piatinum resistance thermometers are used for interpolation between the IPTS-68 fixed temperature points of ice and
antimony (0°C to 630.74°C), generally used where accuracy and stability are most important.

The ARIDET® approach to RTD's will bring +.05° laboratory accuracy to the toughest industrial process — without special
handling considerations. ARi INDUSTRIES, INC. has combined the inherent accuracy of a precisely wound Platinum
Resistance element with AerOpak® compacted ceramic insulated cable. The resultis a low cost yet rugged sensor that will
take factory handling — retaining the stability needed for today’s process control.

~ Available with either the 99.999%+ high purity JIS C-1604-81 or 99.99% DIN 43760 temperature vs resistance curve.
See temperature vs resistance tables for how to obtain laboratory accuracy.

ARi is a Registered US Trademark  Protected by US Patents 3,032,444; 3,048,641; 3,625,775; 3,144,507; 2,994,733 and 4,087.775. In Canada Patent No. 1040456. In UK Patent No. 1564175,



TIME RESPONSE CHARACTERISTICS

The response of an ARi Resistance Temperature Detector is defined by two notable characteristics when
exposed to an instantaneous (step) change in environment temperature. These are: “5%

a. Time Constant (7). The time to reach 63.2 pct of the complete step change in temperature.
b. Response Time. Time to reach within 0.5 pct of final temperature in a step change. This is
approximately equal to 5 times the Time Constant.

The response of a temperature sensor to a step change in environment temperature tends to follow a second
order differential equation. However, this is approximate, since if the mass of the sensor is small in relation to
the mass of the fluid passing over it (such as in the case of a liquid), the response may approach a first order
differential equation. A typical response is as follows:
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Time Constant has application for more common experiences in process control, ie, ramp change or
sinusoidal changes in environmental temperature. The response of a sensor under these conditions are:
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Time constant is related to the environmental conditions by the following approximate relation (Ref NASA TN
2599)

3 D)1.5
T =_)‘ _(_)Ts Where D= Diameter of sensor
(oV) p= Density of fluid or gas
V= Velocity of fluid

Knowing the time constant (7) for a given sensor at one given set of conditions, it can be computed for
another set of conditions.

Time constant data for ARi ARIDET® Resistance Temperature Detectors are as follows:

Condition 1 In water at a flow rate of 3 ft per second and T,-T; = 190°F, perpendicularto axis

of sensor.
SENSOR DIAM, inches 0.125 .188 .250
TIME CONSTANT, sec. 0.8 1.6 2.2

Condition 2 In air at a flow rate of 65 ft/sec and density of 0.769 Ib/ft>. Mass velocity of 5
Ibm/ft2 sec and T,-T; = 61°F. Flow perpendicular to axis of sensor.

SENSOR DIAM, inches 0.125 | .188 250

TIME CONSTANT, sec 7.5 1450205,
SELECTION/MATCHING
Completed probes may be matched in pairs to the nearest 0.01 ohm at 0°C for differential temperature ﬁ
measurements to 0.05°C. )

Completed probes may be supplied with selected ice point resistances within a narrow band to eliminate the
need for compensation in indicating circuits.




SPECIFICATIONS

Compacted
metallic
oxide

ELEMENT
+0.01 ohm at 0°C

Stability -130 to +93°C +.05%
Maximum ice point 3 -130 to 315°C *+.10%
shift after long 315 to 600°C +.5%
term thermal cycling

Temperature Range -200 to +600°C
Measuring Current 10 milliamps DC max

Vibration
Shock

Temp/Res. Curve 0.00385()/(1/°C per DIN 43760
(0 to 100°C) 0.003916(/0)/°C per JIS C 1604-81

Individual Calib. To nearest £0.01 ohm @ 0°C

Self Heating Error . Less than 0.02° C/MW
Max. External Pressure

SENSOR PARAMETERS
Diameter, inch (mm)
Temp. sensitive length, inch (mm)
]

Bending Restriction,

Distance from tip to

be left straight, inch (mm) (53.3)
Radius, inch (mm) 0.75 (19.0)
Maximum length feet (meter) (91)

Constantan 3 wire leads,
resistance in ohms per
inch-each wire




UNIQUE

ARIDET®
CONSTRUCTION







INSTALLATION ACCESSORIES

Pressure or Vacuum Tight Applications

COMPRESSION FITTINGS

300 series stainless steel with 1/8” NPT thread for setting immersion
and pressure tight entry into vessels, process lines, etc. Useable to
4000 psi differential pressure.

| Diam. D, inch 0.125 188 250

Part Number PTM-D2SS PTM-E25S PTM-F2SS

SURFACE OR PIPE MEASUREMENTS
\

300 series st/st clamp that can be welded, brazed, spot welded or glued

D to the surface of the item being measured. The wide tabs insure
adequate heat flow between the sensor and measured object to keep
conduction errors at a minimum.

Diam. D, inch 0.125 .188 .250
% & l.._- 1"——-—4 Iam

Part Number 490999-D 490999-E 490999-F
¥
]

L D L 1/16"
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3-CONDUCTOR LEAD WIRE
PART NO. 012529

3 Conductor stranded Nickel 20 ga. Teflon over each with tinned
copper braid overall and teflon wrap overall. Color coded, 2 black, 1
red.
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TEMPERATURE TRANSMITTERS

Spring Loaded

PART NO. 47041
fits T-96.3, T-296.3, T-396.3

Specify calibration and span

HOW TO ORDER

ARIDET® RTD’s are available
in three diameters.

Elements made with 100() at
0°C and two calibrations.

1. Establish Part Number:

STYLE — L D CALIB.

| Diam. D, inch 0.125 188 250
ARi Symbol D £ F
Calibration 1/ ()/°C 0.00385 [ 0.003916
ARi Symbol 100 DIN j 100

Select Style
from Pages 4 or 5

Length in inches
stocked lengths are 24"

(min. length is 4")

2. Specify quantity and any special tests.
3. Specify installation accessories and quantity.
4. If temperature transmitter is required to produce 4-
Specify span. See ARi Bulletins on temperature tran
m 5. Shipped by UPS, insured or motor freight, insured.

Use ARi Symbol from
above for calib.

Use ARi Symbol from
above for Diameter

20ma with 24VDC excitation, use Style PRTX.
smitters for standard spans.

“’



TEMPERATURE
VS
RESISTANCE DATA IN °F

TEMPERATURE COEFFICIENT OF .003916(/(/°C.
REF. JIS-C-1604-81

100 OHMS AT 32°F FUNDAMENTAL INTERVAL 39.16 OHMS
F 300 —200 —100 O B o 100 200 300 40 500 600 700 800 %0 1000 1100 PEE
= 2408 4753 7052 9293 LD | 9293 11493 13659 157.88 178.81 199.37 21958 23944 25892 27805 29676 31514 |0
10 2171 4520 6826 9070 |0 9513 117.11 13873 15099 180.88 20141 22150 24140 26085 279.95 298.61 31697 |0
—20 1923 4296 6600 8847 | 20| 97.35 11929 14087 162.09 182.95 20344 22358 24336 26278 28185 30056 31880 | 20
—30 1683 4062 6370 8624 | @0 | 9956 12147 14301 16420 18502 20547 22557 24532 26470 28366 302.31 32063 | a0
—40 3827 6140 8400 |R400Y 10177 12364 14516 16629 187.08 20750 22756 24727 26662 28556 304.16 40
50 3591 5910 8177 |N80|10397 12580 14728 16839 189.14 20952 22954 24922 26853 28751 30599 50
60 3351 5679 7952 |60 10617 127.97 14940 17048 19120 21154 23152 25117 27044 289.36 307.82 60
—70 31185448 7708 |00 10836 130.13_ 15153 17257 19325 21355 23350 253.13 27235 29121 30965 70
—80 2882 5217 7504 | B0 | 11056 13228 15365 17465 19530 21557 23548 25506 27425 29306 31148 80
—90 2645 4985 7280 |80 11275 13444 15577 17673 197.33 21757 237.46 25699 27615 29491 31331 90
100 2408 4753 7052 |BMB0RY 11493 13659 157.88 178.81 199.37 21958 23944 258.92 27805 296.76 315.14 100
0/°F Ave. |42 234 530000 P 21T 2187 P05, 202 % 90 DG, AL B A i

TEMPERATURE COEFFICIENT .00385 ()/()/°C.
REF. DIN 43760

100 OHMS AT 32°F FUNDAMENTAL INTERVAL 38.50 OHMS
oF -300 —200 —100 0 F 0 100 200 300 400 500 600 700 800 900 1000 1100 | =F
=0 —2'5. 1 48.38 70.95 93.01 O 9301 11468 13597 15690 177.48 19769 21755 237.06 25620 274.99 293.43 311.50 0
L 2271 46.09 6872 9081 100 9520 116.82 138.08 15897 179.51 199.70 219.52 23899 258.10 276.85 295.25 313.29 10
—20 2033 4380 6649 8861 20| 9738 11897 140.18 161.04 181.55 20169 22148 24092 25999 27871 297.07 31507 | 20
—30 1797 4149 6425 86.41 J0 | 9957 121.10 14229 163.11 1B3.58 20369 22344 24284 261.88 280.56 29889 316.86 | 30
—40 39.18  62.00 84.21 40 | 101.74 12324 14438 165.17 18561 20568 22540 24476 263.76 28241 300.70 40
—50 36.87 5975 82.01 o0} 103.90 12537 14648 167.23 187.63 207.67 227.35 246.68 26564 284.26 302.51 50
—60 3454 5749 7981 60 | 10606 127.50 14857 169.29 189.65 209.65 229.30 24859 26752 286.10 304.32 60
—70 sl e oGl 70| 108.22 12962 150.66 171.34 191.67 21163 231.24 25050 269.40 287.93 306.12 70
—80 2987 5295 7539 80 | 110.38 131.74 15274 173.39 19368 21361 23319 25240 27127 289.77 307.92 80
—50 2748 5067 73.18 g0 | 11253 13386 15482 17543 19569 21558 23512 254.31 27313 291.60 309.71 90
—100 25.1 48.38 70.95 | 100 114.68 13597 15690 17748 197.69 21755 237.06 256.20 27499 29343 311.50 100
(2/°F Ave 237 233 226 221 217 213 209 206 202 .199 195 191 .188 184 181 179




TEMPERATURE COEFFICIENT OF .0039160)/()/°C

TEMPERATURE
VS
RESISTANCE DATAIN °C

REF. JIS C-1604-81

100 OHMS AT 0°C FUNDAMENTAL INTERVAL 39.16 OHMS
°C —100 0 c 0 100 200 300 400 500 600 |G
] 59.79 10000 |0 10000 13916 177.14 21395 24959 28404 31733 |0
—10 5547 9602 | M0 10397 14301 18088 21757 25309 28743 32059 b 10
—20 5132 9208 [F200] 10793 14685 18460 22117 25657 29079 32384 |L20
—30 4716 8802 |N80°| 11187 15068 18831 22477 26005 29415 327.08 | 20
—4 297 8400 |40 11581 15449 19201 22835 26351 297.50 40
—50 3876 7997 |U80| 11973 15830 19570 23192 26696 30083 50
—60 3453 7593 |80 | 12364 16209 19937 23547 27040 30415 60
70 3027 7187 |#0| 12750 16587 20303 23002 27383 30747 70
80 2598 6779 | B0 | 13142 16964 20669 24255 27725 31076 80
—90 2166 6370 |80 | 13530 17340 21033 24608 28065 314.05 90
—100 1731 5959 | 100 | 13916 177.14 21395 24959 28404 31733 100
0/°C Ave. |0 423 404 300 5 B30« 3687 5N 856 ad5L ) gaa i a05

TEMPERATURE COEFFICIENT OF .003850/()/°C

REF. DIN 43760

100 OHMS AT 0°C FUNDAMENTAL INTERVAL 38.5 OHMS
°C i 0 100 200 300 400 500 600 PO
A 6020  100.00 10000 13850 17584 21203 24706 28093 31365 [0
10 5613 96.07 |0 ] 10390 14228 17951 21558 25050 28426 31686 |l
—20 5204 9213 | 20| 10779 14606 18317 219.13 25393 28757 32005 |20
—30 4793 8817 |80 11167 14982 18682 22266 25734 290087 32324 | @0
—40 4380 8421 |00 11554 15357 19046 22618 26075 294.16 10
—50 3965 8025 | B0 | 11940 157.32 19408 22969 16414 29743 50
—60 3548 7628 |80 12324 16104 19770 23319 26752 30070 60
—70 3128 7229 |0 12707 16476 20130 23667 27089 30395 70
—80 2703 6826 | B0 | 13089 16847 20488 24015 27425 307.20 80
—90 271 6425 [SO0] 13470 17216 20846 24361 27760 31043 90
—100 1844 6020 | 100 | 13850 17584 21203 24706 28093 31365 100

0/°C Ave 418 308 385 373 . 362 350 339 37 320

Example:

LABORATORY  Each ARIDET® RTD can be supplied with an exact (+.01 ohm) resistance value obtained at 32°F (0°C).
ACCURACY

This individual calibration data can be used to obtain accuracies of +0.05°F at 32°F and +0.01% of
resistance thruout the range.

The temperature vs resistance tables are based on a 32°F ice point resistance of 100.00 ohms (Rg). From
32°F to sensor upper limit, the RTD equation is Ri=R, (1+At+Bt2) where Ry, Aand B are constants. These
temperature vs resistance tables are based on the Aand B constants for the platinum wire used in place of
100.00 ohms, the tabular data can be factored to yield £0.01% accuracy for that particular RTD sensor.

Ifthe calibrated R, value is 99.89 ohms, multiply tabular values by 0.9989 to derive a corrected R vs T table.
At 100°C the new value for a DIN 43760 RTD would be 138.35 ohms instead of 138.50 ohms.

“‘
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MADE TO ORDER PRT ASSEMBLIES

CALIBRATION: All assemblies shown can be supplied with a different calibration and 0°C

resistance value.

LENGTHS: Standard lengths for the 3 diameters is 24 inch (610mm). Longer lengths of
compacted MgO insulated lead portion can be supplied up to the following:

Diameter D, inch (mm)

0.125 (3.18)

0.188 (4.78)

0.250 (6.35)

Max. length feet (meters)

700 (213)

300 (91)

175 (53)

Duplex elements at 0.250 inch diameter will be approximately same length.

DUPLEX

ELEMENTS: Can be supplied at 0.250 inch diameter only where suitable terminations can

be made. Temperature Transmitters for Duplex circuits are not available for

internal mounting in Connection Heads. The following styles can be made with
Duplex Elements. Specify the 6-wire style for Duplex elements.

3-WIRE STYLE PRT-14.3 | PRT-22.3

PRT-96.3 | PRT-296.3 | PRT-396.3

6-WIRE STYLE PRT-14.6 | PRT-22.6

PRT-96.6 | PRT-296.6 | PRT-396.6

SINGLE CIRCUIT

-4 WIRE: PRT type assemblies can be made with four leadwires with the following circuit.

AANNA

Send us your drawings/sketches for prompt quotations.




~ OTHER ARi PRODUCTS

Thermowells and

Temperature Transmitters !m
Bulletin 6.1, 6.2, 6.3

AerOpak® Thermocouple Assemblies -
Bulletin 1.0, 2.0, 3.0 S

Multilevel Temperature Profiling Assemblies
Bulletin 7.3

Electric Heaters

Bulletin 5.1, 5.2, 5.3

AerOpak®
Mineral Insulated Cable

. 7=
Bulletin 4.0, 4.1 w‘,/‘__,\’-“/




