Manufacturing Excellence Since 1931

pressure ¢ temperature ¢ test & data ¢ air quality

flow ¢ level * process control ¢ valves

dwyer-inst.com



KEY MARKETS

HVAC

e Building Automation
e Test Equipment
 Critical Environments
e Original EQuipment
(Chillers, Boilers, Air Handlers, Cooling Towers)
* Valve Automation

PROCESS AUTOMATION

* Water and Wastewater

* Pharmaceutical

e Agriculture and Livestock

e Powder and Bulk

* Industrial Process

* Mining and Heavy Earth Moving
* Qil, Gas and Petrochemical

* Power

* Valve Automation

INNOVATION AWARDS

The ACHR News is the leading trade magazine
in the heating, ventilating, air conditioning,
and refrigeration industries.

GOLD
* HVAC Mobile Meter® Software Test Instrument App

INNOVATION AWARD o
< > e PredictAir™ Application Software
W e Air Velocity Transmitter | Series AVUL
WINNER SILVER
Wireless Hydronic Balancing Kit * Universal Handheld Test Instrument | Model UHH2
Series 490W * Wireless Hydronic Balancing Kit | Series 490W

* Hydronic Application Software

BRONZE

e SMART Air Hood® Balancing Instrument | Series SAH

e Hydronic Differential Pressure Manometer | Series 490A
* Insertion Electromagnetic Flow Transmitter | Series IEF

VIl DWYER INSTRUMENTS, INC. | dwyer-inst.com



HVAC TESTING
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BUILDING BALANCING
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AIR HANDLER
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TERMINAL UNIT
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CHILLER PLANT
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ISOLATION ROOM
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CONTAINMENT CHAMBER/BOX
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CLEAN ROOM
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MIDSTREAM REFINERY/CHEM PLANT
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DUST COLLECTOR
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PUMP SKID
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CLEAN WATER
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WASTEWATER
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IRRIGATION
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POULTRY/HOG/GREENHOUSES
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RECENT INNOVATIONS

TEST, ADJUST, AND BALANCE KIT
SERIES TABKIT

* Everything a balancing technician needs in a single case

 Durability, repeatability, and reliability in every instrument
» Save time by sending everything back to us, we can recalibrate all equipment in the kit

PAGE 163

THERMO-HYGROMETER PROBE, THERMO-ANEMOMETER PROBE
& 100 MM VANE THERMO-ANEMOMETER PROBE
SERIES RP3/AP3/VP3

* New Bluetooth wireless probes

* Wirelessly connect directly to your mobile device
e Used in conjunction with the Dwyer® Mobile Meter® app

PAGE 164

WIRELESS DIFFERENTIAL PRESSURE MODULE
SERIES DP3

 Auto-ranging differential pressure module
e Highly accurate and ideal for low flow applications
 Used in conjunction with the Dwyer® Mobile Meter® app

PAGE 165

PENCIL STYLE AIR VELOCITY TRANSMITTER
SERIES AVPT

e Air velocity ranges from 1000 to 4000 FPM (5 to 20 m/s)
¢ Insertion lengths of 6 or 12 inches

* Low temperature functionality for outdoor air flow measurement

PAGE 216

AIR VELOCITY TRANSMITTER
SERIES AVLV

* Air velocity ranges from 100 to 400 FPM (0.5 to 2 m/s)
* High accuracy 1 or 2% air velocity measurement device for critical environments
¢ Analog or BACnet/Modbus® communications simplify device setup

PAGE 217

Modbus® is a registered trademark of Schneider Automation, Inc.
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RECENT INNOVATIONS

CARBON DIOXIDE TRANSMITTER
SERIES CDWP

* Single beam dual wavelength NDIR CO2 sensor automatically corrects for aging effects

» Durable and rugged aluminum housing designed to withstand 168 hour salt spray test

¢ Ranges include 2,000, 5,000, and 10,000 PPM allowing for use in animal husbandry as well as
mechanical rooms utilizing CO2 based refrigerants

PAGE 226
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CARBON MONOXIDE TRANSMITTER AND SWITCH
SERIES CMS300

* Field selectable current or voltage analog outputs

¢ Integral SPDT relay contact for low or high alarm
e Jumper selectable alarm set points of 25, 60, or 150 PPM

PAGE 232

INSERTION ELECTROMAGNETIC FLOW TRANSMITTER

SERIES IEF
* Field configurable DEALER DESIGN
« Integral or remote displays allow for ultimate flexibility AWARDS

* Multiple display configurations with a single unit

PAGE 292

ULTRASONIC ENERGY METERS
SERIES TUF

e Manufactured to comply with EN1434-1 requirements

e Compact energy monitoring
* BACnet or Modbus® communication outputs

PAGE 293

INSERTION THERMAL ENERGY METER
SERIES IEFB

* Field configurable

¢ Integral or remote display for ultimate flexibility

e Complies with high accuracy requirements of EN 1434-1, ASTM E3137, CSA C900.1-13 for
accurate heat measurement

PAGES 294-295

Modbus® is a registered trademark of Schneider Automation, Inc.
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STANDARD TERMS & CONDITIONS OF SALE

DWYER INSTRUMENTS, INC. - TERMS AND CONDITIONS OF SALE - MARCH 15, 2017

1.
2.
3.

10.

11.

Prices and Specifications are subject to change without notice.

Shipping dates are approximate. They are dependent upon credit approval and subject to delays beyond our control.

Terms: Net 30 days to companies with established credit rating. In the event Buyer fails to fulfill previous terms of payment, or in case Seller shall have any doubt at any time as to
Buyer’s financial responsibility, Seller may decline to make further deliveries except upon receipt of cash in advance or other special arrangements.

Point and Title: All material is sold EXW Ex Works Dwyer Instruments, Inc. Title to all material sold shall pass to buyer upon delivery by Seller to carrier at shipping point.

State and Local Taxes: Any taxes which the Seller may be required to pay or collect upon or with respect to the sale, purchase, delivery, use or consumption of any of the material
covered hereby shall be for the account of the Buyer and shall be added to the purchase price.

Special tooling, dies, silk screens and molds acquired specially to produce goods for Buyer remain the property of Dwyer Instruments, Inc., and may not be removed. They will be
maintained in good condition for a minimum period of three years from the date of the original purchase order.

Trade Compliance: Buyer acknowledges that the products, software, and technology, including technical information and documents (collectively “Items”), of Dwyer Instruments, Inc.,
are subject to regulation by agencies of the U.S. government including, but not limited to, the U.S. Department of Commerce. Buyer shall comply with the Export Administration
Regulations (EAR) and all applicable U.S.laws and regulations regarding the sale, delivery and transfer of said ltems. Buyer shall not, without first obtaining the required licenses,
authorizations or approvals from the appropriate U.S. government agency; (i) export, re-export, transfer or divert any Item directly or indirectly to any country or national resident
thereof, or any person, entity or country that has restrictions imposed upon them by the U.S. government, (ii) engage in, or knowingly sell to any party engaged in activity related to
the development, production, use, testing, or maintenance of Weapons of Mass Destruction, including uses related to nuclear, missile, chemical or biological warfare, or (iii) engage
in, or knowingly sell to any party engaged in activity related to the development, production, use, or maintenance of any safeguarded or unsafeguarded nuclear fuel facility or
components for such facilities. Buyer shall fully cooperate with Seller, without charge, in any official audit or inspection by an authorized agent, official, employee, or accredited
representative of the U.S. government. Buyer shall indemnify and hold Seller harmless from, or in connection with, any violation of this Section by Buyer, its employees, consultants,
agents, or customers. The obligations, requirements and claims described herein shall survive the expiration of any business relationship with Dwyer Instruments, Inc., including its
divisions, subsidiaries and affiliated companies.

Distribution: Products sold to any entity located in the U.S. must remain in the U.S. unless a Global Distribution Agreement is in force with said entity. OEM’s are excluded from this
requirement. Those who violate this term are subject to a reduction of discount, loss of discount, or exclusion from purchasing future products. If you want to be a Global Distributor,
please contact your Global Sales Manager in your region.

Limited Warranty: The Seller warrants all Dwyer instruments and equipment to be free from defects in workmanship or material under normal use and service for a period of one
year from date of shipment. Products qualifying for an extended warranty period will have the extended warranty as expressly indicated on the catalog page, web page, IOM, or will
be covered by a specific written agreement that is (i) approved by an officer of Dwyer Instruments, Inc. and (ii) defines the warranty period. If no express statement of extended
warranty is made, then the standard 1 year warranty applies. The Extended Limited Warranty only applies to products manufactured after April 1, 2017. The Warranty period extends
from the date of shipment to the initial customer and not the project installation date or use.

Specific warranty exclusions include, but are not limited to:
» Specific product components not covered by the extended warranty:
o Humidity Sensors
o Batteries
o Electro-Chemical Gas Sensors
0 Snap Switches
o Any component which exceed its normal life cycle
o Other Specific items added as required.
* Normal or excessive wear and tear is not cause for warranty replacement.
* Products not properly maintained, operated, installed, or use in an application not suited for the product.
* Modifications, alterations, changes, or additions outside those which are required for normal operation.
« Failure to notify Dwyer of any defect within a reasonable time.
* Damage which the customer has not taken timely action to minimize or mitigate.
* Products on which the labels, markings, nameplates, etc. have been tampered with.
* Products which contain broken factory seals or have been tampered with shall void warranty.

Liability under this warranty is limited to repair or replacement EXW Ex Works Dwyer Instruments, Inc. of any parts which prove to be defective within that time or repayment of the
purchase price at the Seller’s option. All products must be returned to the Seller, transportation prepaid, unless other arrangements have been pre-approved by Seller. All technical
advice, recommendations and services are based on technical data and information which the Seller believes to be reliable and are intended for use by persons having skill and
knowledge of the business, at their own discretion. In no case is Seller liable beyond replacement of equipment EXW Ex Works Dwyer Instruments, Inc. or the full purchase price.
This warranty does not apply if the maximum ratings label is removed or if the instrument or equipment is abused, altered, used at ratings above the maximum specified, or otherwise
misused in any way.

THIS EXPRESS LIMITED WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER REPRESENTATIONS MADE BY ADVERTISEMENTS OR BY AGENTS AND ALL OTHER WARRANTIES, BOTH
EXPRESS AND IMPLIED. THERE ARE NO IMPLIED WARRANTIES OF MERCHANTABILITY OR OF FITNESS FOR A PARTICULAR PURPOSE FOR GOODS COVERED HEREUNDER.

Buyer’s Remedies: THE BUYER'S EXCLUSIVE AND SOLE REMEDY ON ACCOUNT OF OR IN RESPECT TO THE FURNISHING OF NON-CONFORMING OR DEFECTIVE MATERIAL SHALL BE
TO SECURE REPLACEMENT THEREOF AS AFORESAID. THE SELLER SHALL NOT IN ANY EVENT BE LIABLE FOR THE COST OF ANY LABOR EXPENDED ON ANY SUCH MATERIAL OR FOR
ANY SPECIAL, DIRECT, INDIRECT, CONSEQUENTIAL OR INCIDENTAL DAMAGES TO ANYONE BY REASON OF THE FACT THAT IT SHALL HAVE BEEN NON-CONFORMING OR DEFECTIVE.
Acceptance: All orders shall be subject to the terms and conditions contained or referred to in the Seller’s quotation, acknowledgment, and to those listed here and to no others
whatsoever. By placing an order you accept our terms and conditions. No waiver, alteration or modification of these terms and conditions shall be binding unless in writing and signed
by an executive officer of the Seller. All orders are subject to written acceptance by Dwyer Instruments, Inc., Michigan City, Indiana, U.S.A.
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SELECTION GUIDE
pages 110-111

TYPICAL
APPLICATIONS
pages 112-113

Thermometers, Thermometers, Thermometers
Dial Glass with Transmitter/Switch
page 114 page 115 page 116

Temperature/Process DIN Rail Temperature Panel Meters/ Temperature Switches, Temperature Switches,
Controllers Controllers Indicators Limit Digital
pages 117-121 page 122 page 123 pages 123-124 pages 125-129
Temperature Switches, Temperature Temperature
Mechanical Transmitters Sensors

pages 129-130

pages 131-133

pages 134-148
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FEATURED PRODUCTS

TEMPERATURE TRANSMITTER
MODEL TBU-00 | page 132

LOW LIMIT FREEZE PROTECTION SWITCH
SERIES DFS2 | page 129

« (2) SPDT switch contacts allowing for shutdown
of equipment and alarming building management
system

« Universal sensor input for thermocouples, RTDs,
thermistors, or mV voltage sensors

« Downloadable software allowing for custom
« Automatic or manual reset action and 10 foot or ranging of output signal
20 foot capillary lengths to meet multiple

application needs

DWYER INSTRUMENTS, INC. | dwyer-inst.com K]
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SERIES BT - page 114 BTLRN - page 114 IT - page 115 BTO - page 116 RRT3 - page 116
Range 0 to 1000°F 0 to 200°F -40 to 550°F 0 to 550°F -40 to 300°F
Dial Size 27,3 or5” 3" 9” liquid filled linear scale 3" or 5” with 4-20 mA 3-1/2" with set point and
temperature output SPDT output
Stem Length 25", 4" or6” 12"to 72” 2-1/2" or 5” thermowell 2-1/2",4",6", 97, or 12 3-1/8" remote stem with
10.5" capillary

Process Connection

1/2” NPT; Back, lower, or
adjustable mount

1/2” NPT, Back mount

3/4” NPT; Adjustable lower
mount

1/2” NPT; Adjustable mount | 1/2” NPT; Remote mount

SERIES

LIMIT CONTROL

Digital Temperature Switches

16L - page 123

TSF - page 124

Number of Temperature Units

1

1

TSF-DF - page 124
1

Temperature Input Type

Thermocouple, RTD, voltage, or current

Type J, K, or S thermocouple

Type J, K, or S thermocouple

Digital Input No Yes Yes
Number of Relay Outputs lor2 1 1
Relay Type 2 SPST, 1 SPDT SPDT SPST
Approvals FM, UL CE, FM, UL CE, UL

These Selection Guides are for quick comparison of similar products. Please refer to the catalog page number referenced for complete product information and specifications.

ikl DWYER INSTRUMENTS, INC.
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https://www.dwyer-inst.com/Product/Temperature/Thermometers/Dial/SeriesBT
https://www.dwyer-inst.com/Product/Temperature/Thermometers/Dial/SeriesBTLRN
https://www.dwyer-inst.com/Product/Temperature/Thermometers/Spirit-Filled/SeriesIT
https://www.dwyer-inst.com/Product/Temperature/Thermometers/Dial/SeriesRRT3
https://www.dwyer-inst.com/Product/Temperature/Transmitters/SeriesBTO
https://www.dwyer-inst.com/Product/Temperature/ProcessControllers/Series16L?Query=16L
https://www.dwyer-inst.com/Product/Temperature/Switches/Limit/SeriesTSF-DF
https://www.dwyer-inst.com/Product/Temperature/Switches/Limit/SeriesTSF?Query=TSF

.Dw‘ye/'

PID LOOP CONTROLLERS

Temperature and Process Controllers

SERIES

16C, 8C, 4C - page 117

32B, 16B, 8B, 4B
- pages 118-119

16G, 8G, 4G - pages 120-121

SCD - page 122

Number of
Temperature Inputs

1

1

1

1to8

Temperature Input Type

Thermocouple or RTD

Thermocouple, RTD, current, or

Thermocouple, RTD, current, or

Thermocouple, RTD, current, or

voltage voltage voltage
DIN Sizes 1/16, 1/8, 1/4 1/32, 1/16, 1/8, 1/4 1/16, 1/8, 1/4 DIN rail mount
Number of Outputs 1 2 2 2t0 16
Output Type SPDT mechanical relay SPDT mechanical relay SPDT mechanical relay SPDT mechanical relay
14 VDC pulse voltage 14 VDC pulse voltage 14 VDC pulse voltage 14 VDC pulse voltage
4 to 20 mA current 4 to 20 mA current 4 to 20 mA current 4 to 20 mA current
0 to 10 VDC voltage 0to 10 VDC voltage 0to 10 VDC voltage
Approvals CE, UL CE, UL CE, UL CE, UL

HEATING & COOLING/REFRIGERATION CONTROL

Digital Temperature Switches

TST & TS2
SERIES TCS - page 125 - pages 126 & 127 TSXT - page 126 TSS2 - page 127 TSW - page 128
Number of 1 1 3 2 lor2
Temperature Units
Temperature Type J, K, or S thermocouple | TST: PTC or NTC thermistor; | PTC or NTC thermistor PTC or NTC thermistor PTC or NTC thermistor
Input Type TS2: PTC
Digital Input No No Yes No No
Number of Relay |1 2 1,2,0r3 2 lor2
Outputs
Relay Type SPDT SPDT 1 output models: SPDT SPDT SPDT

2 & 3 output models: SPST

Approvals CE, UL CE, cURus CE, cURus CE, cURus CE, cURus

These Selection Guides are for quick comparison of similar products. Please refer to the catalog page number referenced for complete product information and specifications.

DWYER INSTRUMENTS, INC. |
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https://www.dwyer-inst.com/Product/Temperature/ProcessControllers/Series16C?Query=16C
https://www.dwyer-inst.com/Product/Temperature/ProcessControllers/Series32B
https://www.dwyer-inst.com/Product/Temperature/ProcessControllers/Series16G-8G-4G?Query=16G
https://www.dwyer-inst.com/Product/Temperature/ProcessControllers/SeriesSCD?Query=SCD
https://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTCS?Query=TCS
https://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTST?Query=TST
https://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTSXT
https://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTSS2
https://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTSW?Query=TSW
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Typical Applications
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Environmental chamber control simplified with digital zone control

Environmental chambers have traditionally used separate controls to handle the
temperature and relative humidity control tasks. The Love Controls® 32DZ dual zone
control controls both parameters in a single small format (1/32 DIN) control to handle
both zones, simplifying wiring and reducing panel costs.

The 32DZ can switch small resistive loads directly or, when used with Dwyer® Series
62 solid state relays (not shown), can switch larger loads.

Dwyer® controllers used within heater controllers

In bioscience laboratories, the preferred methods of temperature control for
experiments are heated water baths. There are experiments where water cannot
be used, so the next feasible option is to send temperature controlled air to the
experiment site. In order to use temperature controlled air, an air heater is needed.
Within this product, a Love Controls® temperature controller is used for accurate and
responsive temperature control. The Love Controls® controller can adapt to a different
environment through different operating modes such as SELF-TUNE or manual PID
adjustments, or preset PID responses.

Love Controls® controllers involved in insulation removal

For most wires, removing the insulation is easy, but for magnetic and enamel wires,
removing the insulation is very difficult. One way to easily remove the insulation of the
magnetic or enamel wire is to dip them in a solution of molten fused salts. The salts are
heated to a temperature high enough to melt the salts into a liquid, but not deteriorate
them. This process uses a Love Controls® feedback temperature controller. The Love
Controls® controller allows the operator to input a desired temperature and maintain
that temperature accurately. The Love Controls® controller will also retain the input
temperature after the power is disconnected.

Series TSX3 Digital Temperature Switches regulate temperature in
refrigerated and display cases

When storing food or other perishables in chillers or display cases, temperature must be
carefully regulated to ensure the products remain fresh. If the storage area rises above
the critical preservation temperature, products can have their shelf life dramatically
shortened or be spoiled altogether. A Dwyer® Series TSX3 digital temperature switch
will prevent these scenarios by monitoring temperature and activating refrigeration and
defrost cycles to ensure the storage temperature stays within safe limits.

dwyer-inst.com



Form, fill and seal machine control simplified with dual zone control

Form, fill and seal machines traditionally have used separate controls to handle the
temperature control requirement for the side and top/bottom seal bars. The Love
Controls® 32DZ allows for a single small format (1/32 DIN) control to handle both
zones, simplifying wiring and reducing panel costs.

The 32DZ can switch small resistive loads directly or, when used with the Love® 62
Series solid state relays (not shown), can switch larger loads.

Love Controls® controllers used in the packaging of condiments

Packaging of condiments require the sealing bars to be heated to a temperature hot
enough to seal the packages, but not destroy the packaging material. The heat on the
sealing bars needs to be controlled to ensure the heat does not become excessive.
Love Controls® controllers are used in this process to accurately control the heat on the
sealing bars. The sensors from the Love Controls® controllers are placed on the sealing
bars to ensure accurate temperature readings. Should the heat become excessive, an
alarm light on the controller notifies the operator of the impending conditions.

Resin transfer molding

Accurate control of temperature and epoxy resin flow is important during resin transfer
molding. For the epoxy resin to have an even and thorough flow, the resin must be at
a temperature high enough to allow it to flow, yet not burn the resin. With the help of a
Love Controls® controller, the temperature of the resin is accurately controlled under
different conditions through the different PID operating modes. Another Love Controls®
controller, with a flow transducer, is used in this process to control the flow of the epoxy
resin. The Love Controls® controller provides information on the temperature and flow
rate to the computer through an RS-485 serial communication option.

Controlling water temperature in outdoor wood furnace

The Series TSWB is the ideal control for monitoring water temperature and water
level in outdoor wood furnaces. The Series TSWB controls the damper and/or the fan
that provides oxygen to the flame in the fire box. Usually an external light will also be
controlled by the Series TSWB to inform the user that the furnace is out of wood or
that the water level is low. The TSWB accepts thermistor inputs for temperature and
conductivity probe, Dwyer CLP-1, inputs for monitoring water level.

DWYER INSTRUMENTS, INC. |
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Thermometers,
Dial

114 DWYER INSTRUMENTS, INC. |

.Dwyer

SERIES BT

BIMETAL THERMOMETER

I ¥ or5"Dial, Dual Scale, 1% FS Accuracy, External Reset

VIDEO o8
<
7z

w

v

12 NPT

STEM
LENGTH

HEAD SIZE

12 NPT
STEM
LENGTH

Back connection Adjustable angle connection

The Series BT Bimetal Thermometer offers accurate, reliable service even in the
toughest environments. These corrosion resistant units are constructed from stainless
steel and are hermetically sealed to prevent crystal fogging.

FEATURES/BENEFITS
« Hermetically sealed
« Adjustable dial position models

APPLICATIONS
« Chiller or boiler water temperature monitoring
« Treatment plant temperature monitoring

SPECIFICATIONS

Wetted Materials: 304 SS.

Housing Material: Series 300 SS.

Lens: Glass.

Accuracy: 1% FS.

Response Time: <40 s.

Temperature Limits: Head: 200°F (93°C); Stem: Not to exceed 50% over-range or
1000°F (538°C) or 800°F (427°C) continuously.

Process Connection: 1/4” NPT on 2" dial size; 1/2” NPT on 3" or 5” dial size.
Stem Diameter: 1/4” OD.

Immersion Depth: Minimum 2" in liquids, 4" in gas.

MODEL CHART
Stem Range Degree Div Stem Range Degree Div
Model Dial Size | Length | Connection | °F (°C) °F (°C) Model Dial Size | Length | Connection | °F (°C) °F (°C)
BTB22551* |2° 2-1/2” |Back 0 to 250 2 BTB3605D |[3” 6" Back 0to 250 (-20 to 120) |2 (2)
BTB2405D |2 4" Back 0to 250 (-20 to 120) 2(2) BTA54010D |5 4" Adjustable |0 to 200 (-20 to 100) |2 (2)
BTB2409D |2 4" Back 200 to 1000 (100 to 550) | 10 (5) BTA5405D |5 4" Adjustable |0 to 250 (-20 to 120) |2 (2)
BTB32510D |3” 2-1/2" | Back 0to 200 (-20 to 100) 2(2) BTA5407D |5~ 4" Adjustable |50 to 550 (10 to 290) |5 (5)
BTB3255D |3” 2-1/2" | Back 0to 250 (-20 to 120) 2(2) BTA56010D |5~ 6 Adjustable |0 to 200 (-20 to 100) |2 (2)
BTB3257D |3~ 2-1/2° | Back 50 to 550 (10 to 290) 5 (5) BTA5605D |5~ 6" Adjustable |0 to 250 (-20 to 120) |2 (2)
BTB34010D |3 4” Back 0 to 200 (-20 t0100) 2(2) BTA5607D 5 6" Adjustable |50 to 550 (10 to 290) |5 (5)
BTB3405D |3” 4" Back 0to 250 (-20 to 120) 2(2) BTC3255D |3 2-1/2" | Lower 0to 250 (-20 to 120) |2 (2)
BTB3407D |3” 4" Back 50 to 550 (10 to 290) 5 (5)
*Model offered in Fahrenheit scale only.
SERIES BTLRN
- 3/4
Extra-long Stems Reach Remote Areas, Gripping Handle Available &
718 HEX
[22.23 HEX] 5-61/64 [151.21]
@3-5/16
(284 14] —
T \—1/2 NPT
%\ f—
[g/ﬁ]—» STEM LENGTH

The Series BTLRN Long Reach Bimetal Thermometer reaches areas that other
thermometers can't. A gripping handle is available as an accessory to comfortably hold
the thermometer during temporary installations.

FEATURES/BENEFITS
» Stem lengths from 12" to 72"

APPLICATIONS
< Large container monitoring
 Duct temperature measurement

MODEL CHART

Model Stem Length | Range*

BTLRN312101 | 12" 0 to 200°F

BTLRN318101 | 18" 0 to 200°F

BTLRN324101 | 24" 0 to 200°F

BTLRN336101 | 36" 0 to 200°F

BTLRN348101 | 48" 0 to 200°F

BTLRN360101 | 60" 0 to 200°F

BTLRN372101 | 72" 0 to 200°F ACCESEONIES
*Dual scale units available by changing last Model Description
digit to D. Example: BTLRN31210D BTLR-GH | Gripping handle

SPECIFICATIONS

Wetted Materials: 304 SS.

Housing Materials: Series 300 SS.

Lens: Glass.

Accuracy: +1%.

Temperature Limits: Ambient: -40 to 392°F (-40 to 200°C).
Dial Size: 3".

Process Connection: 1/2” NPT.

Resolution: 2°F (1°C).

Weight: 1.0 Ib (0.45 kg).

dwyer-inst.com
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SERIES IT r_1|'1
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§"Scale, Adjustable Angle Stem ez il G 2
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af” C
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10-5/16 || =4t || 8-3/4 m
[261.94] || || [222.25]
17/32
= [13.49]
. T 1032 L
38 (@) gz
[79.38]
a S [35.72]
1-1/4 [31.75] HEX
3120R6 ] 1-1/4-18 NEF
[88.9] OR [152.4] |:| THREAD I:l
The Series IT Industrial Thermometer allows users to easily take accurate SPECIFICATIONS
temperature measurements in any environment. The case of the IT series is made of Wetted Material: Tapered cast Process Connection: 1-1/4-18 NEF
die cast aluminum for extra durability in industrial environments. aluminum with graphite fill. thread.
Housing Material: 9” (228 mm) Liquid Filling: Organic blue liquid filled
FEATURES/BENEFITS aluminum. tube.
+ Organic, nqn-goxm f'lloflu'd Lens: Glass. Mounting: Adjustable stem: Vertical
* Dual scale in °F and °C Accuracy: 1% accuracy. plane 180° horizontal plane 360°.
* Adjustable stem angle Scales: Aluminum painted white with | Weight: 1 Ib 7 oz (0.65 kg).
black markings.
APPLICATIONS
« Boiler or chiller temperature monitoring
MODEL CHART
3-1/2” Stem 6" Stem
Model Range Model Range
ITA9351D |-40 to 110°F (-40 to 43°C) [ ITA9601D [-40 to 110°F (-40 to 43°C)
ITA9352D |0 to 120°F (-17 to 49°C) |[ITA9602D |0 to 120°F (-17 to 49°C)
ITA9353D |0 to 160°F (-17 to 71°C) |ITA9603D |0 to 160°F (-17 to 71°C)
ITA9354D |20 to 180°F (-6 to 82°C) |[ITA9604D |20 to 180°F (-6 to 82°C)
ITA9355D |30 to 240°F (0 to 114°C) |[ITA9605D |30 to 240°F (0 to 114°C)
ITA9356D |30 to 300°F (-1 to 149°C) |ITA9606D |30 to 300°F (-1 to 149°C)
ITA9357D |50 to 400°F (10 to 240°C)
ITA9358D |50 to 550°F (10 to 288°C) %
3
o ©
@ 3
SERIES IT-W 2
INDUSTRIAL THERMOMETER THERMOWELLS
. . n n
Fits IT Thermometers with 3-1/2" and 6” Stem Lengths
34 —— = | A | @5/8
[19.05] | r [#15.88]
1-1/4-18NEF __ h—
THREAD _f
1-1/2 [38.1] 1 3/4-14 NPT
HEX [25.4]
Standard thermowell
3/4 - 2-112 1 2-112 @58
[19.05] [63.5] ‘|[25.4]|‘ [63.5] “ r [@915.88]
1-1/4-18NEF ___
THREAD
3/4-14_[

- -~
L 1/E| g?'l] 67[152.4] STEM LENGTH NPT

Lag thermowell

The Series IT-W Industrial Thermometer Thermowells reduce installation cost MODEL CHART

and time by eliminating the need to drain the system when servicing industrial Model |Material | Insertion Length | Lag

thermometers. The thermowells protect industrial thermometers from high pressure, IT-Wo1 |Brass | 2-1/2" N/A

flow and corrosive media. IT-W11 | 304 SS |2-1/2" N/A
IT-W21 (316 SS |2-1/2" N/A

FEATURES/BENEFITS IT-WO04 | Brass 5" N/A

+ Designed to fit the Series IT industrial thermometers IT-W14 |304 SS |5~ N/A

* Lag stems available IT-W24 (316 SS |5 N/A
IT-WO07 |Brass |2-1/2" 2-1/2"

APPLICATIONS o IT-W17 [ 304 SS |2-1/2" 2-1/2"

« Boiler or chiller temperature monitoring IT-W27 | 316 SS | 2-1/2" 2-1/2"

USA: California Proposition 65
/AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
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SERIES BTO

BIMETAL THERMOMETER WITH TRANSMITTER OUTPUT
Bimetal Stem with 4-20 mA Output, 3" or 5" Dial

@3-1/4 [#82.55] OR
@5-1/4 [1133.35]

7-1/8 #3-1/16
(180.98] [®7\7-79] 2-15/16
[71.61]
102
NPT CONNECTIQ
STEM X
LENGTH __”__ - [3803/5}(?] -
i o114
[26.35]

The Series BTO Bimetal Thermometer with Transmitter Output eliminates the

need for a separate thermometer and transmitter.

FEATURES/BENEFITS
« Thermometer and transmitter in one device
« Weatherproof construction

APPLICATIONS
« Boilers
« Compressors

SPECIFICATIONS

THERMOMETER SPECIFICATIONS
Wetted Materials: 304 SS.

Housing Material: 304 SS.

Lens: Glass.

Accuracy: 1% FS.

Temperature Limits: Ambient: -58 to
185°F (-50 to 85°C).

Dial Size: 3" or 5".

TRANSMITTER SPECIFICATIONS
Temperature Limits: Ambient: -58 to
185°F (-50 to 85°C).

Power Requirement: 10-33 VDC.
Output Signal: 4-20 mA.

Loop Resistance: 1045 Q.

Power Consumption: 38 mA.
Enclosure Rating: NEMA 4X (IP66).

Process Connection: 1/2” NPT.
Resolution: 2°F (5°F for 400°F and
550°F models).

« Thermal oxidizers

Weight: 1.95 Ib.
MODEL CHART
Model Dial Size |Stem Length |Range Model Dial Size |Stem Length |Range
BTO32551 |3~ 2.5” 0to 250°F |BTO52551 |5° 2.5” 0 to 250°F
BTO32571 |3” 2.5 50 to 550°F |BTO52571 |5° 2.5 50 to 550°F
BTO34051 |3~ 4" 0to 250°F |[BTO54051 |5” 4" 0 to 250°F
BTO34071 |3” 4" 50 to 550°F |BTO54071 |5° 4" 50 to 550°F
BTO36051 |3” 6 0to 250°F |BTO56051 |5° 6 0 to 250°F
BTO36071 |3” 6 50 to 550°F |BTO56071 |5° 6 50 to 550°F
BTO39051 |3~ 9" 0to 250°F |BTO59051 |5° 9" 0 to 250°F
BTO39071 |3” 9” 50 to 550°F |BTO59071 |5° 9” 50 to 550°F
BTO31251 |3~ 127 0to 250°F |[BTO51251 |5” 127 0 to 250°F
BTO31271 |3~ 12" 50 to 550°F |BTO51271 |5° 12" 50 to 550°F
Note: -40 to 160°F, 0 to 200°F, 50 to 300°F, and 50 to 400°F ranges available, contact factory for more information.

USA: California Proposition 65
/AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov

Thermometers
with Transmitter/Switch

SERIES RRT3

REMOTE READING THERMOMETER WITH SWITCH

SPDT Relay, Liquid Actuated Bulb and Capillary mo
3-33/64 | ﬂ 3-5/32
[89.50] — B [80.00]

-3-1/8 [79.24]31 @

-3-23/64 [85.51]-

The Series RRT3 Remote Reading Thermometer with Switch combines an easy to SPECIFICATIONS

read 3-1/4" dual scale dial thermometer and a SPDT relay. Color coordinated pointers

display the current process temperature and set point. Wetted Materials: 304 SS.

Accuracy: 3% FS.

Housing Material: 304 SS.

Temperature Limit: -4 to 158°F (-20 to 70°C).
Switch Type: SPDT.

Electrical Ratings: 3A @ 250 VAC, .2 A @ 250 VDC.
Electrical Connections: Screw terminal.
Process Connection: 1/2” (12.7 mm) male NPT.
Dial Size: 3-1/2" (90 mm).

Capillary Length: 10.5" (3.2 m).

Bulb Length: 3-1/8" (79.24 mm).

Weight: 2 1b (900 g).

FEATURES/BENEFITS
« Quick connect electrical terminals
* Industrial armored capillary

APPLICATIONS
« High temp shut down in process applications
* Boiler or chiller control

MODEL CHART
Model Temperature Ranges

RRT3120U | -40 to 120°F (-40 to 50°C)
RRT3250U | 32 to 248°F (0 to 120°C)

USA: California Proposition 65
RRT3300U | 0 to 300°F (-18 to 149°C)

/AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
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SERIES 16C, 8C, & 4C

ce®-

TEMPERATURE LOOP CONTROLLERS

Universal Temperature Input, Single Control Output, RS-485 Communication
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The Series 16C, 8C, & 4C Temperature Loop Controllers offer advanced control
features for the most demanding temperature or process applications. Offered in 3
standard DIN cutout housing sizes, these controllers are designed with dual, 4 digit
LED displays for local indication of the process value, set point, and output conditions.

FEATURES/BENEFITS

< Universal input accepts RTD or thermocouple sensors
« On/Off, PID, or manual output control

« RS-485 standard on all models

APPLICATIONS

« Oven, boiler, or chiller control
« Hot plates/melt pots

« Food service equipment

« Environmental chambers
« Packaging equipment

MODEL CHART
Model | Output

16C-2 | Voltage pulse
16C-3 | Relay
16C-5 | Current

MODEL CHART
Model | Output

8C-2 | Voltage pulse
8C-3 |Relay
8C-5 [Current

MODEL CHART
Model | Output

4C-2 |Voltage pulse
4C-3 |Relay
4C-5 |[Current

ACCESSORIES
Model Description

MN-1 Mini-Node™ RS-485 to USB converter
SCD-SW Configuration software
A-600 R/C snubber

SPECIFICATIONS

Inputs: Thermocouple or RTD.

Display: Two 4 digit, 7 segment LED’s. PV: Red, SV: Green.

Accuracy: +0.25% of span, 1 least significant digit.

Power Requirements: 100-240 VAC, 50/60 Hz.

Power Consumption: 5 VA max.

Operating Temperature: 32 to 122°F (0 to 50°C).

Memory Backup: Nonvolatile memory.

Control Output Ratings: Relay: SPST, 5 A @ 250 VAC resistive for 16C; SPDT,
5A @ 250 VAC resistive for 8C and 4C; Voltage pulse: 14 VDC (max. 40 mA);
Current: 4-20 mA.

Communication: RS-485 Modbus® ASCII communication protocol.

Weight: 4 oz (114G) for 16C, 15 oz (425g) for 8C and 4C.

Front Panel Rating: IP56.

Agency Approvals: CE, cULus.

INPUT RANGES

Input Types |Range

K Type TC  |-328 to 2372°F (-200 to 1300°C)
K Type TC  |-328 to 932°F (-200 to 500°C)

J Type TC -148 to 2192°F (-100 to 1200°C)
J Type TC -4 to 752°F (-20 to 400°C)
TType TC  [-328 to 752°F (-200 to 400°C)

T Type TC 4 to 752°F (-20 to 400°C)

E Type TC |32 to 1112°F (0 to 600°C)

N Type TC  |-328 to 2372°F (-200 to 1300°C)
R Type TC |32 to 3092°F (0 to 1700°C)
SType TC |32 to 3092°F (0 to 1700°C)

B Type TC  |212 to 3272°F (100 to 1800°C)
L Type TC -328 to 932°F (-200 to 500°C)

U Type TC  |-328 to 1472°F (-200 to 800°C)
Pt 100 RTD |-328 to 1112°F (-200 to 600°C)
Pt 100 RTD |-4 to 932°F (-20 to 500°C)

Pt 100 RTD |32 to 212°F (0 to 100°C)

Modbus® is a registered trademark of Schneider Automation, Inc.
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SERIES 32B, 16B, 8B, & 4B C € "gg"s

TEMPERATURE/PROCESS LOOP CONTROLLERS

Universal Input, Dual Control Qutput, RS-485 Communication - 1475

L
o
=
<
o
L
o
=
L
-

i
a = oo | DTTD0

[ — — —1

[g{%]——ll-— 3-50/64 [99.80] —f “ B8 [|

32B 32B

i . ]
& 1-57/64 L, 1-49/64
[48.00] L [44.75]
Ty L
EEOA
s 1 s || aems000 —
[48.00] [9.50] f80.00]
16B 16B
I — | 13404400 |— o
PV ‘{ % ‘
3-7/8
Voo 198.20 Il Il 3-37/64
10| &,101 [91.00]
o oo o |3-49/64
@ _ [ joay ot
EIl§l
[ 12 \
LOVE CONTROLS SER@ [1280] — 1
—| 17814780 |~=— bm|  ja— 3.1/8[79.20] —==]
(2
@
o3 8B 8B
55
85
b —
12}
g g PV
i
o sv
3-25/32  3.27/32 3-9/16
[96.00] [97.63] [90.81]
AT OUT1 OUT2 ALM1 ALM2 ALM3 °F  °C
Ll L] L] L] ® L] e o
I
LOVE CONTROLS SERIES 4B
. 3-25/32 5/8 \,‘ | 3-1/8
96.00] - [15.80] I [79.2] !
4B
4B
The Series 32B, 16B, 8B, & 4B Temperature/Process Loop Controllers SPECIFICATIONS
offer advanced control features for the most demanding temperature or process Inputs: Thermocouple, RTD, DC voltages or DC current.
applications. Offered in 4 standard DIN cutout housing sizes, these controllers are Display: Two 4 digit, 7 segment LED’s. PV: Red, SV: Green.
designed with dual, 4 digit LED displays for local indication of the process value, set Accuracy: +0.25% span, =1 least significant digit.
point, and output conditions. Power Requirements: 100-240 VAC, 50/60 Hz; Optional 24 VDC.
Power Consumption: 5 VA max.
FEATURES/BENEFITS Operating Temperature: 32 to 122°F (0 to 50°C).
« Universal input accepts process transmitters, RTD’s or thermocouple signals Memory Backup: Nonvolatile memory.
* On/off, PID, or manual output control Control Output Ratings: Relay: SPST, 3 A @ 250 VAC resistive for 32B; SPST,
* RS-485 standard on all models 5A @ 250 VAC resistive for 16B; SPDT, 5 A @ 250 VAC resistive for 8B and 4B;
« Stage control program for up to 64 ramp/soak actions Voltage pulse: 14 VDC (max. 40 mA); Current: 4-20 mA,; Linear voltage: 0-10 V.
Communication: RS-485 Modbus® ASCII/RTU communication protocol.
APPLICATIONS Weight: 32B and 16B: 4 oz (114 g); 8B and 4B: 15 oz (425 g).
« Oven, boiler, or chiller control Front Panel Rating: IP56.
» Environmental chambers Agency Approvals: CE, cULus.

« Hot plates/melt pots

« Medical equipment

« Packaging equipment

« Food service equipment
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SERIES 32B, 16B, 8B, & 4B LISTED m
TEMPERATURE/PROCESS LOOP CONTROLLERS 3
o
Universal Input, Dual Control Qutput, RS-485 Communication 3
-
MODEL CHART - 32B INPUT RANGES ;CU
Model Supply Power |Output 1 Output 2 Input Types |Range m
32B-23 100 to 240 VAC | Voltage pulse |Relay K Type TC -328 to 2372°F (-200 to 1300°C)
32B-23-LV |24 VDC Voltage pulse |Relay JType TC -148 to 2192°F (-100 to 1200°C)
32B-33 100 to 240 VAC |Relay Relay TType TC  |-328to 752°F (-200 to 400°C)
32B-33-LV |24 VDC Relay Relay E Type TC |32 to 1112°F (0 to 600°C)
32B-53 100 to 240 VAC | Current Relay W Type TC |-328 to 2372°F (-200 to 1300°C)
32B-53-LV |24 VDC Current Relay R Type TC |32 to 3092°F (0 to 1700°C)
SType TC |32 to 3092°F (0 to 1700°C)
MODEL CHART - 168 B Type TC  [212 to 3272°F (100 to 1800°C)
Model Supply Power |Output 1 Output 2 L Type TC -328 to 1562°F (-200 to 850°C)
U Type TC [-328 to 932°F (-200 to 500°C)
16B-23 100-240 VAC | Voltage pulse |Relay JPt 100 RTD |-4 to 752°F (-20 to 400°C)
HESZSHLY || 25 ViDIC Vellerge pullss | Rsley Pt100 RTD |-328 to 1562°F (-200 to 850°C)
16B-33 100-240 VAC |Relay Relay 05V -999 to 9999
16B-33-LV |24 VDC Relay Relay 0-10V -999 to 9999
16B-53 100-240 VAC | Current Relay 0-20 MA* -999 to 9999
16B-53-LV |24 VDC Current Relay 4-20 mMA* -999 to 9999
16B-63 100-240 VAC L!near voltage | Relay 0-R50 mV -999 to 9999
16B-63-LV |24 VDC EincanielagelllRelsy *Requires 250 Q precision resistor across input terminals
MODEL CHART - 8B ACCESSORIES
Model Supply Power |Output 1 Output 2 Model Description
8B-23 100-240 VAC | Voltage pulse |Relay MN-1 Mini-Node™ RS-485 to USB converter
8B-23-LV |24 VDC Voltage pulse |Relay SCD-SW | Configuration software
8B-33 100-240 VAC  |Relay Relay A-277 250 Q precision resistor
8B-33-LV |24 VDC Relay Relay A-600 R/C snubber
8B-53 100-240 VAC | Current Relay A-900 Weatherproof front mount enclosure
8B-53-LV |24 VDC Current Relay A-901 Weatherproof internal mount enclosure with window
8B-63 100-240 VAC |Linear voltage | Relay
8B-63-LV |24 VDC Linear voltage | Relay
MODEL CHART - 4B -
Model Supply Power |Output 1 Output 2 § 4
4B-23 100-240 VAC | Voltage pulse |Relay o g
4B-23-LV 24\VDC Voltage pulse |Relay gg
4B-33 100-240 VAC |Relay Relay o
4B-33-LV 24\VDC Relay Relay g_'%
4B-53 100-240 VAC | Current Relay -
4B-53-LV 24 VDC Current Relay @
4B-63 100-240 VAC [Linear voltage | Relay
4B-63-LV 24VDC Linear voltage | Relay
4B-33-986/U | 120 VAC Relay Relay A-600 MN-1
Application Note:
When using a relay output to operate a contactor or solenoid an R/C snubber should
be installed across the coil to prevent damage to the controller relays.
A-900 A-901

4B-33-986/U benchtop controller

Modbus® is a registered trademark of Schneider Automation, Inc.
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ol SERIES 16G, 8G, & 4G
=1 TEMPERATURE/PROCESS LOOP CONTROLLERS
<
e Universal Input, Dual Output, On/0ff PID or FUZZY Logic Output Control
o
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The Series 16G, 8G, & 4G Temperature/Process Loop Controllers allow for SPECIFICATIONS
monitoring and control of temperature or process conditions. The controller features Inputs: Thermocouple, RTD, DC voltages or DC current.
two independent control outputs for dual loop control using on/off, auto-tune or self- Display: Process value: 4 digit, 0.47" H (12mm), orange LCD; Set point value: 4
tune PID, fuzzy logic, or manual control methods. RS-485 interface is included with digit, 0.47" H (12mm), green LCD.
Modbus® communication protocol, for easy bench-top configuration or integration with Accuracy: * 1.8°F plus +0.3% of span (+1°C plus +0.3% of span) at 77°F (25°C)
a PLC or data control system. after 20 minutes warm up.
Power Requirements: 100-240 VAC -20/+8%, 50/60 Hz; Optional 24 VDC,
FEATURES/BENEFITS +10%.
« On/off, PID, fuzzy logic, or manual output control Power Consumption: 5 VA max.
« Constant, sloped, program (ramp/soak), or remote set point control Operating Temperature: 32 to 122°F (0 to 50°C).
« 2 primary control outputs, 2 secondary/alarm relay outputs, and RS-485 standard on Storage Temperature: -42 to 150°F (-20 to 65°C).
all models Memory Backup: Nonvolatile memory.
« Remote set point, input retransmission, or event input functions available with Control Output Ratings: Relay: SPST, 5 A @ 250 VAC resistive; Voltage pulse: 12
optional hardware V (max. 40 mA); Current: 4-20 mA; Linear voltage: 0-10 V.
Alarm Relay Ratings: 3 A @ 250 VAC resistive.
APPLICATIONS Communication: RS-485 Modbus® ASCII/RTU communication protocol.
« Oven control Weight: 9 oz (255g9).
« Packaging equipment Front Panel Rating: IP66.
« Parts washers Agency Approvals: CE, cULus.
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SERIES 166G, 8G, & 4G

ce®

TEMPERATURE/PROCESS LOOP CONTROLLERS
Universal Input, Dual Output, On/0ff PID or FUZZY Logic Output Control

MODEL CHART - 16G INPUT RANGES
Model Output 1 Output 2 | Option 1 Option 2 Input Types |Range
16G-23-11 |Voltage pulse |Relay Event Event K Type TC -328 to 2372°F (-200 to 1300°C)
16G-23-31 |Voltage pulse |Relay Input retrans. | Event J Type TC -148 to 2192°F (-100 to 1200°C)
16G-23-32 | Voltage pulse |Relay Input retrans. | Remote SP T Type TC -328 to 752°F (-200 to 400°C)
16G-33-11 |Relay Relay Event Event E Type TC 32 to 1112°F (0 to 600°C)
16G-33-31 |Relay Relay Input retrans. | Event N Type TC -328 to 2372°F (-200 to 1300°C)
16G-33-32 |Relay Relay Input retrans. | Remote SP R Type TC 32 to 3092°F (0 to 1700°C)
16G-53-11 | Current Relay Event Event S Type TC 32 to 3092°F (0 to 1700°C)
16G-53-31 | Current Relay Input retrans. | Event B Type TC 212 to 3272°F (100 to 1800°C)
16G-53-32 | Current Relay Input retrans. | Remote SP L Type TC -328 to 1562°F (-200 to 850°C)
16G-63-11 |Linear voltage | Relay Event Event U Type TC -328 to 932°F (-200 to 500°C)
16G-63-31 |Linear voltage | Relay Input retrans. | Event TXK Type TC |-328 to 1472 °F (-200 to 800 °C)
16G-63-32 |Linear voltage | Relay Input retrans. | Remote SP JPt 100 RTD |-4 to 752 °F (-20 to 400 °C)
Pt 100 RTD |-328 to 1562 °F (-200 to 850 °C)
Ni 120 RTD |-112 to 572 °F (-80 to 300 °C)
MODEL CHART - 8G Cu50RTD [-58to 302 °F (-50 to 150 °C)
Model Output 1 Output 2 | Option 1 Option 2 0-5V -999 to 9999
8G-23-31 |Voltage pulse |Relay Input retrans. | Event 0-10 V -999 to 9999
8G-23-32 | Voltage pulse |Relay Input retrans. | Remote SP 0-20 mA* -999 to 9999
8G-33-31 |Relay Relay Input retrans. | Event 4-20 mA* -999 to 9999
8G-33-32 |Relay Relay Input retrans. | Remote SP 0-50 mV -999 to 9999
8G-53-31 |Current Relay Input retrans. | Event *Requires 250 Q precision resistor across input terminals
8G-53-32 | Current Relay Input retrans. | Remote SP
ACCESSORIES
MODEL CHART - 4G Model Description
Model Output 1 Output 2 | Option 1 Option 2 MN-1 Mini-Node™ RS-485 to USB Converter
4G-23-11 |Voltage pulse |Relay Event Event SCD-SW | Configuration software
4G-23-32 | Voltage pulse |Relay Input retrans. | Remote SP A-277 250 Q precision resistor
4G-33-11 |Relay Relay Event Event A-600 R/C snubber
4G-33-31 |Relay Relay Input retrans. | Event A-900 Weatherproof front mount enclosure
4G-33-32 |Relay Relay Input retrans. | Remote SP A-901 Weatherproof internal mount enclosure with window
4G-53-11 | Current Relay Event Event
4G-53-31 |Current Relay Input retrans. | Event
4G-53-32 | Current Relay Input retrans. | Remote SP
4G-63-11 |Linear voltage | Relay Event Event

4G-63-31 |Linear voltage | Relay Input retrans. | Event
4G-63-32 | Linear voltage | Relay Input retrans. | Remote SP

Application Note:
When using a relay output to operate a contactor or solenoid an R/C snubber should
be installed across the coil to prevent damage to the controller relays.

A-600 MN-1

A-900 A-901
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Modbus® is a registered trademark of Schneider Automation, Inc.
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DIN Rail Temperature Controllers

122 DWYER INSTRUMENTS, INC. |

.Dw‘yer

SERIES SCD

ce-®-

DIN RAIL TEMPERATURE/PROCESS CONTROLLERS

Universal [nputs, Up to 8 PID Loops, Modbus® Communications

VIDEO o
<
)

~ Master controller Slave controller

MASTER
EXTENSION %
PORT <

313116
[96.84] /

SLAVE
EXTENSION |
PORT

The Series SCD DIN Rail Temperature/Process Controllers offer multiple PID
loops in a compact size. Each SCD-1000 master controller can be combined with
up to seven SCD-2000 slave controllers without any wires. Each controller has one
universal input, one relay output and one user selected output.

FEATURES/BENEFITS
« Expandable from 1 to 8 process control loops » Oven, boiler, or chiller control
« Universal transmitter or temperature sensor inputs * Hot plates/melt pots

¢ RS-485 Modbus® communication  Packaging equipment

« Dual loop or single loop/alarm output control » Environmental chambers

* Medical equipment

« Food service equipment

APPLICATIONS

MODEL CHART

Model Controller [Output 1 Qutput 2
SCD-1023 (Master Voltage pulse |Relay
SCD-1033 |Master Relay Relay
SCD-1053 |Master Current Relay
SCD-1063 |Master Linear voltage |Relay
SCD-2023 |Slave Voltage pulse |Relay
SCD-2033 |Slave Relay Relay
SCD-2053 (Slave Current Relay
SCD-2063 [Slave Linear voltage |Relay
*DC current input requires 250 Q precision resistor

SPECIFICATIONS

Inputs: Thermocouple, RTD, DC linear
voltage, and DC currents.*

Supply Voltage: 24 VDC.

Power Consumption: 3 W.

Operating Temperature: 32 to 122°F
(0 to 50°C).

Memory Backup: Non-volatile.

Control Output Ratings: Relay: 3 A

@ 250 VAC resistive; Voltage pulse:

12 VDC, max. output current: 40 mA,;
Current: 4-20 mA output; Linear voltage:
0-10 VDC.

Communication: RS-485 Modbus®
A-5-11/RTU communication protocol.
Weight: 2.7 oz (76.5 g).

Agency Approvals: CE, cULus.

ACCESSORIES

Model Description

SCD-PS [100-240 VAC/VDC to 24 VDC power supply
SCD-SW |Configuration software

A-277 250 ohm precision resistor
MN-1 Mini-Node™ USB/RS-485 converter
A-600 R/C snubber

Modbus® is a registered trademark of Schneider Automation, Inc.

SERIES TSDIN

)\

DIN RAIL MOUNT TEMPERATURE SWITCH

HAGCP Alarm Logging, Intelligent Defrost
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The Series TSDIN DIN Rail Mount Temperature Switch is ideally designed to control
compressor, defrost, and fan cycles in refrigeration applications. The digital input
can be used to remotely trigger a defrost cycle, monitor cooler door status, or act as
an external alarm. Three other probe inputs measure cabinet, defrost, and product
temperature. Programming performed on the 6 button keypad or with the Model TS2-K
configuration key.

FEATURES/BENEFITS

« 3 temperature probe inputs

« Real-time clock used for HACCP logging of temperature limit alarms or loss of power
« Intelligent Defrost parameters manage defrost cycle in order to save energy cost

APPLICATIONS

« Refrigerated cabinets

» Walk in coolers

 Applications requiring defrost cycles

MODEL CHART

Model Supply Power |# of Outputs |Display Color
TSDIN-013 (115 VAC 1,2,3 Red
TSDIN-015 |115 VAC 1,2,3,4,5 Red
TSDIN-023 (230 VAC 1,2,3 Red
TSDIN-025 |230 VAC 1,2,3,4,5 Red
TSDIN-033 (12 VAC/VDC (1, 2, 3 Red
TSDIN-043 (24 VAC/VDC (1,2,3 Red
TSDIN-213 (115 VAC 1,2,3 Blue
TSDIN-215 |115 VAC 1,2,3,4,5 Blue
TSDIN-223 (230 VAC 1,2,3 Blue
TSDIN-225 |230 VAC 1,2,3,4,5 Blue
TSDIN-233 (12 VAC/VDC (1,2, 3 Blue
TSDIN-243 [24 VAC/VDC [1,2,3 Blue

SPECIFICATIONS

Probe Range: PTC: -58 to 302°F (-50 to 150°C); NTC: -58 to 230°F (-50 to 110°C).
Input: PTC/NTC.

Output: Output 1: SPST relay rated 16A @ 240 VAC resistive, 10 FLA, 60 LRA,
1HP @ 240 VAC inductive; Output 2: SPDT relay rated 8A @ 240 VAC resistive;
Output 3: SPST relay rated 8A @ 240 VAC resistive; Output 4: SPDT relay rated
8A @ 240 VAC resistive; Output 5: SPST relay rated 16A @ 240 VAC resistive, 10
FLA, 60 LRA, 1HP @ 240 VAC inductive.

Control Type: On/off.

Power Requirement: 115 VAC, 230 VAC, 12 VAC/VDC, 24 VAC/VDC (+10%
depending on model.

Power Consumption: 6 VA.

Accuracy: Better than 1% of full-scale.

Display: 3-digits plus sign.

Resolution: 0.1°.

Memory Backup: Non-volatile memory.

Temperature Limits: Operating: 32 to 131°F (0 to 55°C); Storage: -4 to 176°F (-20
to 80°C).

Weight: 10.8 oz (306 g).

Agency Approvals: CE, cURus.

ACCESSORIES

See page reference @ below.

@Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)
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SERIES TID

)\

TEMPERATURE/PROCESS INDICATOR
Low Cost, 3-Digit Display, 1% Accuracy
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The Series TID Temperature/Process Indicator displays temperature or a process
value measured by a PTC or NTC thermistor or a 4-20 mA transmitter.

FEATURES/BENEFITS
« Thermistor or transmitter input models available
« 3 digit bright LED

APPLICATIONS
« Panel process indication
« Refrigerators, walk in coolers

SPECIFICATIONS

Range: -58 to 302°F (thermistor); -999 to 999 counts (4-20 mA).
Input: PTC/NTC thermistor or 4-20 mA.

Power Requirements: 115 VAC, 230 VAC, 24 VAC/DC.
Accuracy: > 1%.

Display: 3-digits; red, green or blue display.

Resolution: 1° or 0.1 count.

Front Panel Rating: IP64 (NEMA 3R).

Weight: 2.3 0z (65 g).

Agency Approvals: CE, cURus.

MODEL CHART ACCESSORIES

Model Input Supply Power | Unit See page reference @ below.

TID-1110 | PTC thermistor | 115 VAC °F

TID-1120 | PTC thermistor | 115 VAC 2C

TID-1410 | PTC thermistor | 24 VAC/DC °F

TID-3100 | 4-20 mA 115 VAC None

TID-3200 | 4-20 mA 230 VAC None

TID-3400 | 4-20 mA 24 VACIDC None ODigital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)
@

SERIES 16L APPROVD  LISTED

LIMIT CONTROL
FM Approved, Large Dual Display, Universal Input

12 1/4
[11.16] —| —{~+—[6.35]
hpy” PANEL MAX.
SPRING LOOP
1718 - I N
[47.75] SQ. = | [44.74] SQ.
5-1/4
% [133.05] SQ. ————
MOUNTING COLLAR

[SHOWN IN POSITION] ALL DIMENSIONS IN INCHES [MILLIMETERS]
Panel cutout 1.77” + 0.02" [45 mm + 0.6 mm] square

The Series 16L Limit Control offers FM approved limit control with universal input,
single set point or dual set point control.

FEATURES/BENEFITS

« Remote or integral reset button

« Peak and valley temperature indication
» Open sensor protection

APPLICATIONS
« Gas fired heater limit control

MODEL CHART

Model Output A Output B
16L2030 N.O. relay None
16L2034 N.O. relay N.C. relay
Note: For other configurations, see website

ACCESSORIES
Model | Description
A-600 | R/C snubber

SPECIFICATIONS

Selectable Inputs: 10 thermocouple, 4 RTD, DC voltage, or DC current selectable.
Display: Two 4 digit, 7 segment 0.3” (7.62 mm) high LEDs.

Accuracy: 20.25% of span, 1 least significant digit.

Power Requirements: 100-240 VAC, nominal, +10 -15%, 50 to 400 Hz. single
phase; 132-240 VDC, nominal, +10 -20%.

Power Consumption: 5 VA maximum.

Temperature Limits: 14 to 131°F (-10 to 55°C).

Memory Backup: Nonvolatile memory. No batteries required.

Output: Relay: SPST, 3 A @ 240 VAC resistive; 1.5 A @ 240 VAC inductive.
Weight: 8 0z (227 g).

Front Panel Rating: NEMA 4X (IP66).

Agency Approvals: FM, cULus.

OPTIONS

To order add suffix: | Description

-934 Process signal output, isolated 0-20 mADC
-936 Process signal output, isolated 0-10 VDC
-992 RS-RS-485 serial communications

-993 RS-RS-232 serial communications

DWYER INSTRUMENTS, INC. |
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SERIES TSF
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THERMOCOUPLE LIMIT CONTROL

FM Approved Temperature Limit Control
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Panel cutout 2-51/64" x 1-9/64” (71 x 29 mm)

The Series TSF Thermocouple Limit Control provides audible alarm status along
with a relay output. Unit allows the user to easily select automatic or manual reset via
a built in reset button on the front panel or an external contact.

FEATURES/BENEFITS
« FM approved temperature limiting control
« Integral and remote reset capabilities

APPLICATIONS
* Gas fired oven and burner control

MODEL CHART

Model Supply Power | Unit

TSF-4010 |115 VAC °F

TSF-4011 [115 VAC “c

TSF-4021 |230 VAC “C ACCESSORIES

TSF-4040 (24 VAC/VDC |°F See page reference @ below.

SPECIFICATIONS

Probe Range: 32 to 999°F (0 to 700°C)
for Type J thermocouple; 32 to 999°F (0
to 999°C) for type K or S thermocouples.
Input: Type J, K or S thermocouple.
Output: SPDT relay rated 16 A @ 240
VAC resistive.

Horsepower Rating (HP): 1 HP.
Control Type: ON/OFF; manual/
automatic reset.

Power Requirements: 115 VAC, 230
VAC, 12 VAC/VDC or 24 VAC/VDC
(depending on model).

Power Consumption: 4 VA.
Accuracy: +1% FS.

Display: 3-digit, red, 1/2” (12.7 mm)
digits, plus sign.

Resolution: 1°.

Memory Backup: Nonvolatile memory.
Temperature Limits: Ambient: 32 to
150°F (0 to 65°C); Storage: -4 to 176°F
(-20 to 80°C).

Weight: 2.3 0z (65 g).

Front Panel Rating: IP64 (NEMA 3R).
Agency Approvals: CE, FM, cURus.

ODigital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)

SERIES TSF-DF

CEMs

THERMOCOUPLE LIMIT CONTROL

UL Approved Temperature Limit Control
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Panel cutout 2-51/64" x 1-9/64" (71 x 29 mm)

The Series TSF-DF Thermocouple Limit Control is a UL approved temperature limit
control that provides visual alarm status along with a ‘relay output. The Series TSF-
DF controls have a built in reset button on the front panel or can accept an external
reset signal.

Program settings on model TSF-DF controls cannot be changed through the buttons
on the device. It is necessary to purchase a model TSF-MDF and a model TS2-K in
addition to the model TSF-DF. Desired program parameters are entered on a TSF-
MDF programming control. Using the TS2-K configuration key, the parameters can be
easily copied from the TSF-MDF and transferred to the TSF-DF Limit Alarms.

FEATURES/BENEFITS
« UL approved limit control

APPLICATIONS
« Gas fired oven and burner control

MODEL CHART

Model Control Supply Power | Unit
TSF-4010-DF Limit alarm 115 VAC °F
TSF-4011-DF | Limit alarm 115 VAC °C
TSF-4021-DF | Limit alarm 230 VAC °C
TSF-4040-DF Limit alarm 24 VAC/IVDC |°F
TSF-4010-MDF | Programming control |115 VAC °F
TSF-4011-MDF | Programming control | 115 VAC “C
TSF-4021-MDF | Programming control |230 VAC °C
TSF-4040-MDF | Programming control |24 VAC/VDC | °F

SPECIFICATIONS

Probe Range: 32 to 999°F (0 to 700°C) for thermocouple J type; 32 to 999°F (0 to
999°C) for thermocouple K or S type.

Input: Type J, K, or S thermocouple.

Output: NO SPST relay rated 16 A @ 240 VAC resistive.
Horsepower Rating (HP): 1 HP.

Control Type: ON/OFF; manual/automatic reset.

Power Requirements: See model chart.

Power Consumption: 4 VA @ 230 VAC.

Accuracy: 1% FS.

Display: 3-digit, red, 1/2” (12.7 mm) digits, plus sign.
Resolution: 1°.

Memory Backup: Nonvolatile memory.

Ambient Operating Temperature: 32 to 140°F (0 to 60°C).
Storage Temperature: -4 to 176°F (-20 to 80°C).

Weight: 2.3 0z (65 g).

Front Panel Rating: IP64.

Agency Approvals: CE, cURus (DF models only).

ACCESSORIES

See page reference @ below.

®Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)
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THERMOCOUPLE TEMPERATURE SWITCH

Heating and Cooling Control, 16 Amp Rating, Two Alarms
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Panel cutout 2-51/64" x 1-9/64” (71 mm x 29 mm)

The Series TCS Thermocouple Temperature Switch monitors and controls SPECIFICATIONS
temperature while offering a wide temperature range, two selectable alarm sets, and Probe Range: 32 to 999°F (0 to 700°C) for Type J thermocouple; 32 to 999°F (0 to

an internal buzzer indicating alarm condition or error. 999°C) for Type K thermocouple.
Input: Type J or K thermocouple.

FEATURES/BENEFITS Output: SPDT relay rated 16 A @ 240 VAC resistive.

« Heating or cooling modes Horsepower Rating (HP): 1 HP.

« Internal alarm buzzer Control Type: ON/OFF.

+ Configuration key to quickly load parameters from one unit to another Power Requirements: 115 VAC, 230 VAC, 12 VAC/VDC or 24 VAC/VDC
(depending on model).

APPLICATIONS Accuracy: #1% FS.

« Food service equipment Display: 3-digit, red, 1/2” (12.7 mm) digits, plus sign.

« Industrial process control Resolution: 1°.

Memory Backup: Nonvolatile memory.
Temperature Limits: Ambient: 32 to 158°F (0 to 70°C); Storage: -4 to 176°F (-20

MODEL CHART to 80°C).

Model Supply Power | Unit Weight: 2.3 oz (65 g).

TCS-4010 | 115 VAC °F Front Panel Rating: IP64.

TCS-4011 | 115 VAC °C Agency Approvals: CE, cURus. -

TCS-4020 | 230 VAC °F g

TCS-4021 | 230 VAC © 3

TCS-4030 |12 VAC/VDC | °F o g

TCS-4031 |12 VAC/VDC |°C =T

TCS-4040 |24 VAC/VDC | °F 2 %’
S
@

ACCESSORIES
See page reference @ below.

®Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)
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SERIES TST

CEMs

DIGITAL TEMPERATURE SWITCH
Heating and Cooling Control, 16 Amp Rating
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Panel cutout 2-51/64" x 1-9/64” (71 x 29 mm)

The Series TST Digital Temperature Switch is designed with many heating and
cooling applications in mind. This low cost switch is simple to set up with one probe
input and SPDT switch output. Programming performed using either the front keypad
or through a TS2-K programming key.

FEATURES/BENEFITS
« Buzzer indicates probe/memory error or high/low temperature alarm conditions
« Capacitive buttons offer clean panel face design

APPLICATIONS
« Refrigeration

« Holding ovens

« Boilers

* Brewing systems

MODEL CHART
Model |Supply Power
TST-011 [ 115 VAC

SPECIFICATIONS

Probe Range: PTC: -58 to 302°F (-50 to 150°C); NTC: -58 to 230°F (-50 to 110°C).
Input: PTC (1000 Q @ 25°C) or NTC (10 KQ @ 25°C) thermistor.

Output: SPDT relay rated 16 A @ 240 VAC resistive, 10 FLA, 60 LRA.
Horsepower Rating (HP): 1 HP.

Control Type: On/Off.

Power Requirements: 115 VAC, 230 VAC, 24 VAC/VDC, or 12 VAC/VDC.

Power Consumption: 4 VA @ 115/230 VAC; 1.5 VA @ 12/24 VAC/VDC.
Accuracy: +1% FS.

Display: 3-digit, plus sign.

Resolution: 0.1°.

Memory Backup: Nonvolatile memory.

Ambient Temperature: 32 to 131°F (0 to 55°C).

Storage Temperature: -4 to 176°F (-20 to 80°C).

Weight: 115 and 230 V models: 7.2 o0z (204 g); 12 and 24 V models: 4.8 0z (136 g).
Front Panel Rating: IP65.

Agency Approvals: CE, cURus.

TST-021 (230 VAC

TST-031 |12 VAC/VDC ACCESSORIES

TST-041 |24 VAC/VDC See page reference @ below.

ODigital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)

SERIES TSXT

CEAs

DIGITAL TEMPERATURE SWITCH

Refrigeration Control, Up To 3 Probe Inputs and 3 Relay Qutputs
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The Series TSXT Digital Temperature Switch is designed for refrigeration control.
It accepts PTC or NTC temperature probe types and can control the compressor,
defrost, fan, alarm, and light in a refrigeration system. Master/slave configurations
allow synchronization of defrost cycles between different units. Programming is
performed through the front keypad, or by using the TS2-K programming key.

FEATURES/BENEFITS

* Models available with 1, 2, or 3 relay outputs

« 3 temperature inputs and one digital input for complete refrigeration control
« Configuration key available for programing multiple units

« Capacitive buttons offer clean panel face design

APPLICATIONS

 Refrigerated cabinets

« Walk in coolers

< Applications requiring defrost cycles

MODEL CHART
Supply Supply

Model Power Outputs | Model Power Outputs
TSXT-211| 115 VAC 1 TSXT-232 (12 VAC/VDC |2
TSXT-221|230 VAC 1 TSXT-242 24 VAC/VDC |2
TSXT-231|12 VAC/VDC | 1 TSXT-213 [ 115 VAC 3
TSXT-241|24 VAC/VDC |1 TSXT-223|230 VAC 3
TSXT-212| 115 VAC 2 TSXT-233|12 VAC/VDC |3
TSXT-222| 230 VAC 2 TSXT-243 |24 VAC/VDC |3

SPECIFICATIONS

Probe Range: PTC: -58 to 302°F (-50

to 150°C); NTC: -58 to 230°F (-50 to

110°C).

Input: PTC (1000 Q @ 25°C) or NTC (10

KQ @ 25°C) thermistor.

Qutput: Relay 1: SPST relay rated 16 A
240 VAC resistive, 10 FLA, 60 LRA;

Relay 2: SPST relay rated 5 A @ 240

VAC resistive; Relay 3: SPST relay rated

8 A @ 240 VAC resistive.

Horsepower Rating (HP): 1 HP (Relay

Power Consumption: 3.6 VA @ 115/230
VAC; 1.5 VA @ 12/24 VAC/VDC.
Accuracy: 1% FS.

Display: 3-digit, plus sign.

Resolution: 0.1°.

Memory Backup: Nonvolatile memory.
Ambient Operating Temperature: 32 to
131°F (0 to 55°C).

Storage Temperature: -4 to 176°F (-20
to 80°C).

Weight: 115 and 230 V models: 7.2 oz
(204 g); 12 and 24 V models: 4.8 oz
(136 9).

Front Panel Rating: IP65.

Agency Approvals: CE, cURus.

1).

Control Type: On/off with defrost
options.

Power Requirements: 115 VAC, 230
VAC, 24 VAC/VDC, or 12 VAC/VDC.

ACCESSORIES

See page reference @ below.

@Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)

DWYER INSTRUMENTS, INC. | dwyer-inst.com


http://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTST
http://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTSXT
http://www.dwyer-inst.com/Product/Temperature/Switches/DigitalPanelMount/SeriesTST#videos

.Dwyer

SERIES TS2

)\

DIGITAL TEMPERATURE SWITCH
Easy Multi-Unit Programming, 16A SPDT Relay Output

VIDEO o8
<
)

N

O |1
o O |&

3[76.2] |

Panel cutout 2-51/64" x 1-9/64” (71 mm x 29 mm)
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The Series TS2 Digital Temperature Switch offers an easy to use OEM friendly
solution to monitor and control temperature in heating or cooling applications.

FEATURES/BENEFITS
« Simple to use temperature control device
+ Configuration key

APPLICATIONS

« Refrigerators

« Chillers

« Food service equipment

« Medical sterilizers or equipment

MODEL CHART

Model | Supply Power | Unit
TS2-010| 115 VAC °F
TS2-011| 115 VAC 9C
TS2-020|230 VAC °F
TS2-030(12 VAC/VDC | °F
TS2-040|24 VAC/VDC | °F
TS2-041|24 VAC/NDC |°C

SPECIFICATIONS

Probe Range: -58 to 302°F (-50 to 150°C).
Input: PTC (1000Q @ 25°C).

Output: 16 A SPDT relay @ 250 VAC resistive, 5 A inductive.

Horsepower Rating (HP): 1 HP.
Control Type: On/off.

Power Requirements: 115 VAC, 230 VAC, 12 VAC/VDC or 24 VAC/VDC.

Accuracy: 1% FS.

Display: 3-digit, red, 1/2” digits.
Resolution: 1°.

Memory Backup: Nonvolatile memory.

Temperature Limits: Ambient: 32 to 158°F (0 to 70°C).
Storage Temperature: -4 to 176°F (-20 to 80°C).

Weight: 2.3 0z (65 g).
Front Panel Rating: IP64.
Agency Approvals: CE, cURus.

ACCESSORIES

See page reference @ below.

©®Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)

SERIES TSS2

CEMus

DUAL STAGE TEMPERATURE SWITCH

Two Independent Relay Outputs, Heating or Cooling Control

outl out2 °Cc T
O 1-27/64
o O |&2
3[76.2] |

|~ 276691 ——I

Panel cutout 2-51/64" x 1-9/64” (71 mm x 29 mm)

renbig
‘sayoyMs ainjesadwal

1-9/64
[28.97]

The Series TSS2 Dual Stage Temperature Switch features two independent sensor
inputs and control outputs in one device.

FEATURES/BENEFITS
« Simple to use dual temperature control device
+ Configuration key

APPLICATIONS

« Refrigerators

« Chillers

« Food service equipment

« Medical sterilizers or equipment

MODEL CHART

Model Supply Power | Unit
TSS2-2100 | 115 VAC °F
TSS2-2110 | 115 VAC EC
TSS2-2210 (230 VAC °C
TSS2-2300 | 12 VAC/DC °F
TSS2-2400 | 24 VAC/DC °F

SPECIFICATIONS

Probe Range: PTC: - 58 to 302°F (-50
to 150°C); NTC: -58 to 230°F (-50 to
110°C).

Input: PTC (1000Q @ 25°C); NTC
(10KQ @ 25°C).

Outputs: OUT1=SPDT relay rated 16 A
@ 240 VAC resistive; OUT2=SPDT relay
rated 8 A @ 240 VAC resistive.
Horsepower Rating (HP): 1 HP (OUT1).
Power Requirements: 115 VAC, 230
VAC, 12 VAC/VDC or 24 VAC/VDC
(depending on model).

Accuracy: +1% FS.
Display: 3-digit and sign, red LED.
Resolution: 0.1° (< 100°); 1° (= 100°).
Memory Backup: Nonvolatile memory.
Temperature Limit: Ambient: 32 to
158°F (0 to 70°C).
Storage Temperature: -4 to 176°F (-20
to 80°C).
Dimensions: 3 x 1-27/64 x 2-7/16 in.
Front Panel Rating: IP64.

Weight: 2.3 0z (65 g).
Agency Approvals: CE, cURus.

ACCESSORIES

See page reference @ below.

®Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)
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'5.‘:1 SERIES TSW C E c“us
=8 WEATHER PROOF DIGITAL TEMPERATURE SWITCH
o NEMA 4X Housing, Single or Dual Stage, 20 A Contact Rating . -
% — [65.53] — y_ [92.08] —Q
m =
T
’%“ O
[ R /9

NG S5} EE]

SPECIFICATIONS

Probe Range: PTC: -58 to 302°F (-50 to 150°C); NTC: -58 to 230°F (-50 to
110°C).

Input: PTC (1000 Q @ 25°C); NTC (10K Q @ 25°C).

Output: R1 SPDT relay resistive load: 20 A @ 240 VAC; R2 SPDT relay resistive
load: 8 A @ 240 VAC; Inductive load: 3 A @ 240 VAC.

Horsepower Rating: R1 2HP @ 240 VAC.

Control Type: On/off.

Power Requirements: 90-255 VAC or 12-24 VAC/VDC (+10%) depending on
model.

Power Consumption: 3.6 VA.

Accuracy: +1% FS.

Display: 3 digits plus sign.

Resolution: Single stage: 1°; Dual stage: 0.1° < 100; 1° = 100°.

Memory Backup: Non-volatile memory.

Ambient Temperature: 32 to 104°F (0 to 40°C).

Weight: 1.2 |b (544 g).

The Series TSW Weather Proof Digital Temperature Switch combines the trusted,
reliable TS family of temperature controls and an installation friendly weatherproof
enclosure. The bright, easy-to-read LED display shows the current output status and
the temperature measurement.

FEATURES/BENEFITS

« Weatherproof housing

« Single or dual stage models

+ Configuration key

« Physical and passcode parameter setting protection

APPLICATIONS

« Chillers

* Walk in cooler

« Woodboilers

« Brewing systems

DIGITAL TEMPERATURE/WATER LEVEL SWITCH

Two Temperature Set Points, Low Water Level Alarm

MODEL CHART N
Temperature Enclosure Rating: NEMA 4X (IP66).

Model Description |Probe Included | Supply Power Agency Approvals: CE, cURus.

TSW-150 Single stage |TS-8T 90-255 VAC

TSW-160  |Single stage |TS-8T 12-24 VAC/VDC

TSW-250  |Dual stage |TS-8T 90-255 VAC ACCESSORIES

TSW-260 Dual stage |TS-8T 12-24 VAC/VDC = =
g TSW-150-NP | Single stage |None 90-255 VAC p -
£ | | TSW-160-NP | Single stage |None 12-24 VACIVDC CC1-N  |Temperature sensor clip, neutral
% | |TSW-250-NP|Dual stage |None 90-255 VAC 12 CC1-GY |Temperature sensor clip, grey
n® | [TSW-260-NP | Dual stage [None 12-24 VAC/VDC
e
=D
a0
& | SERIES TSWB c E c us
&

|—— 220164 [62.23]

|—— 2-63/64 [75.69] ——I [élgg]
o

[,

F
@ 1-21/64
[33.73]

Water

1-7/64
[28.19]

The Series TSWB Digital Temperature/Water Level Switch offers complete boiler

control for outdoor wood boilers and other similar heating equipment.

FEATURES/BENEFITS
« 3 outputs for high temp, low temp or input alarm

« Conductivity probe input for water level monitoring
+ Configuration key

APPLICATIONS
* Wood or pellet boilers

ACCESSORIES

See page reference @ below.

SPECIFICATIONS

Probe Range: PTC: -58 to 302°F (-50
to 150°C); NTC: -58 to 230°F (-50 to
110°C).

Probe Temperature Input: PTC (1000Q
@ 25°C); NTC (10KQ @ 25°C).

Probe Level Input: Conductivity

probe: Max voltage 12 VAC. Sensitivity
established from factory at 100KQ.
Output: R1 SPST NO relay resistive

Control Type: On/off.

Power Requirements: 115 VAC + 10%,
230 VAC + 10%, 24 VAC/DC + 10%, 12
VAC/DC + 10%.

Power Consumption: 4VA (230V/115V),
1.5VA (24V/12V).

Accuracy: > 1% of full-scale.

Display: 3-digit, red 1/2" digits.
Resolution: 1° (3 digits).

Memory Backup: Nonvolatile memory.

MODEL CHART load 5 A @ 250 VAC; R2 SPST NC relay | Ambient Operating Temperature: 32 to
- resistive load 5 A @ 250 VAC; R3 SPDT |158°F (-30 to 70°C).

Model Supply Power tJmt relay resistive load 16 A @ 240 VAC. Storage Temperature: -4 to 176°F (-30

TSWB-010 | 115 VAC OF Horsepower Rating: 1HP -- 10FLA, to 80°C).

TSWB-011 | 115 VAC C 60LRA 250 VAC. Weight: 3.5 oz.

Front Protection: 1P64.
Agency Approvals: CE, cURus.

®Digital Temperature Switch Probes and Accessories: See page 129 (Series TS-Probes)
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SERIES TS-PROBES r_1|1
DIGITAL TEMPERATURE SWITCH PROBES & ACCESSORIES 3
5i8 5/8 Y
Probes to be used with T52, TSS2, TSWB, TSW, 53, TSK3, and 401 gl TR
LENGTH o1 [H >
‘ é 3/6196] ol gﬁl/szls | 36.39] EI
[—[39.69] — - —
TS-10R TS-11 == 3 £ | T [10]‘.160] 1-9/64 [28.98] pu)
19116 @114 ' ! 5/16
|—I[e;9.69]——)u'[¢e.35] ~2-3/4 [70.03] [8.05) b
TS-2, TS-21, TS-8T, OR 81T == s € { —
1 N ?9/32 -k X l 5/16 ;T-_|
—1[254] I- [97.14] A-TS-AP @3/16 [8.05]
TS-5 OR TS-51 = 38 TR
1-9/16 @1/4 127164
|—-[39.69]-—l| [ [6.60] 150,80 ™[36.07]
=——I 3 g 1 [~ -
TS-6 ORTS-61 ] ~1-57/64 [48.01] %57/3]2
_—— = ) —] f
TS-7 OR TS-71 ) @3’&!?4-‘1 2 %5%,314%‘]1
1
718 i
NIDEO [13.97] — R _JIM
i S HII——
A [6 63] I_ \Itm NPT
15064 | 25/32 )
N— TSW B84 1981 TS2:K
FEATURES/BENEFITS APPLICATIONS SPECIFICATIONS
: g%r:m ﬁ_(IJ_thable lengths \Il?veflﬂg_eratetli cabinets Sensor: See model chart.
or NTC temperature curves o i Operating Temperature: PTC or NTC: -58 to 221°F (-50 to 105°C); J-type: 32 to
0od service equipment 1400 F (0 to 760°C); K-type: 32 to 2300°F (0 to 1200°C
* Medical sterilizers or equipment Cable: PTC and NTC models: PVC; J-type and K-type models: FEP.
» Wood or pellet boilers
* Brewing systems
MODEL CHART - SENSORS
Length Length
Model | Sensor | Cap Material ft (m) |Model |Sensor |Cap Material |ft (m)
TS-1 |PTC Brass 5(1.5) |TS-7 NTC None 5(1.5)
TS-11 |PTC Brass 10 (3) |TS-71 |NTC None 10 (3)
TS-2 |PTC Stainless steel 5(1.5) |TS-8T |NTC Stainless steel |5 (1.5) ACCESSORIES
TS-21 [PTC Stainless steel 10 (3) [TS-81T [NTC Stainless steel 10 (3) Model D —
TS5 |PTC |PVC 5(1.5) |TS-88T |[NTC |Stainless steel |15 (4.5) Qe escription
TS-51 [PTC PVC 10 (3) |TCS-J |J-type |Stainless steel |4 (1.21) A-TS-AP | 1/4 DIN adapter plate
TS-6 |[PTC Polyamide resin coated brass |5 (1.5) | TCS-K [K-type |Stainless steel (4 (1.21) TS2-K  [Configuration key
TS-61 |[PTC Polyamide resin coated brass |10 (3) TS-W Brass thermowell (for use with TS-1, TS-11, TS-2, TS-21)
SERIES DFS2 c €

LOW LIVIT FREEZE PROTECTION SWITCH e - commosn o REBIRSE

Manual and Automatic Reset e N R T =

© [9 1
MOUNTING . © @_ 3.17/64 [
HOLE

[eaiueydaN/eubia
‘sayoyMs ainjesadwal

[ @ 1-5/32f11-
®) (©) [29.37]
o
MOUNTING __¥ " — T
Manual reset HOLE ~ |
. option shown M20 L1032 3i32
Y [15.03] [2.38] I+
t @3/32 29132
[02.38] (2302 |-
?1-37/64
g - CAPILLARY [240.08]
The Series DFS2 Low Limit Freeze Protection Switch protects cooling coils in air SPECIFICATIONS
handler systems by preventing frost build up. The thermostat and its capillary sensing  ['Sensing Element: Vapor-filled capillary. | Reset Action: Available in automatic or
element provide an antifreeze function by sensing the lowest temperature along any Operating Temperature: 14°F to 54°F | manual reset options.
one foot section of capillary. The DPDT manual or automatic reset relays signal the (-10°C to 12°C) ’ Low-level Setpoint: Factory Set:
building management system as well as cut off the fan. The Series DFS2 will detect Storage Température: 14°F to 158°F 39°F (4°C), and safety lock secured:
temperature drops below the fixed safety value (set point) which can be set as low as (-10°C to 70°C). Adjustment via screwdriver slot.
34°F (1°C) utilizing the visual set point indicator and set point screw. Capillary Overload Temperature: Wire Connection: Terminal with wire-
392°F (200°C), maximum 60 minutes. retaining screws.

FEATURES/BENEFITS . APPLICATIONS Humidity Limit: 0 to 95% RH, non- Wire Size: Max. 14 AWG.
* Vapor-filled copper capillary sensing element * HVAC equipment condensing. Electrical Rating: 24-250 VAC, 15 (8) A.
+ Joint spring protector at capillary-bellow connection + Heat exchangers and Enclosure: Galvanized steel base, ABS |Electrical Connections: Two each NO/
* Set point safety-lock protection and simple adjustment cooling coils cover. NC/Common.
+ Easy installation and wiring Enclosure Rating: NEMA 1 (IP40). Deadband: 1.8°F (fixed).
* Automatic and manual reset Capillary Material: Copper. Weight: 1.6 Ib (0.7 kg).
MODEL CHART Cable Entry: (1) M20 compression Agency Approvals: CE.
Model Reset Action | Capillary Length fitting.
DFS2-DA10 | Automatic 10" (302 cm)
DFS2-DA20 | Automatic 207 (609 cm) ACCESSORIES —
DFS2-DM10 | Manual 10" (302 cm) Model Description
DFS2-DM20 | Manual 20" (609 cm) A-DFS2-C | Capillary mounting clips (6 pieces)
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MODEL 862E | MERCOID® BY DWYER

@9

EXPLOSION-PROOF, HEAVY-DUTY THERMOSTAT

Line or Low Vloltage, Heating or Cooling

4-25/64 FEED THRU
[11152]

—

2 @5/16
[97.94]

5-1/4 [133.35]
5-59/64 [150.42)

The Model 862E Explosion-Proof, Heavy-Duty Thermostat is designed for
hazardous-location temperature control of heating, cooling, or ventilation systems and
features an adjustable set point knob for easy and convenient set point adjustment.

FEATURES/BENEFITS
« Explosion-proof construction
« Lightweight and durable

APPLICATIONS

« Oil rigs or refineries

« Petrochemical plants

< Grain processing and storage facilities
« HVAC control

MODEL CHART
Model | Description
862E | Explosion-proof, heavy-duty thermostat

SPECIFICATIONS

Service: Compatible gases.

Temperature Limit: -49 to 176°F (-45 to 80°C).

Enclosure Rating: Explosion-proof NEMA 7 & 9, Class I, Divisions 1 & 2, Groups C
& D; Class Il, Division 1, Groups E, F & G; Class Il, Division 2, Groups F & G; Class
IIl; Class I, Zones 1 & 2, Groups IIA & IIB.

Switch Type: SPDT snap action switch.

Electrical Connection: Screw terminal.
Conduit Connection: 3/4” female NPT.
Set Point Adjustment: External knob.

Deadband: 2.5°F (1.5°C).
Weight: 2.1 Ib (0.95 kg).
Agency Approvals: CSA, UL.

Electrical Rating: 22 A @ 480 VAC (res.), 1/2 HP @ 125 VAC, 1 HP @ 250 VAC.

Adjustable Range: 36 to 82°F (2 to 28°C).

USA: California Proposition 65

AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov

SERIES DA-7035N | MERCOID® BY DWYER

2-1/4
TEMPERATURE SWITCH e o £
Bulb and Capillary, Inert Gas Fill 1 i
4123 I
1/2 CONDUIT I R I ADJUSTMENT 1 D20l
CONNECTION 1 _ SCREWS i1 o ‘
2 SEE | e
VIEwit B 5080 VIEW#T 1/4 MALE NPT CONNECTION T
: 3/4 MALE NPT
@17/64 6.75] ’L BULB CONNECTION 1 -2
MOUNTING HOLES
TYP 2 PLACES [84.14] el

The Series DA-7035N Temperature Switch includes the same time-proven switching
mechanism used in our Series DA pressure switches. Bourdon tube ensures high
sensitivity and long life.

FEATURES/BENEFITS

« Adjustable deadband

* No cross ambient temperature effects
« Visible dial calibrated in both °F and °C
« Visible on/off indication

APPLICATIONS
« Mechanical process temperature monitoring

SPECIFICATIONS

Service: Compatible liquids or gases.
Wetted Materials: Bulb and connection:
304 SS.

Temperature Limit: Process: See model
chart; Ambient: 180°F (82°C).

Pressure Limit: 300 psi (20.6 bar).
Enclosure Rating: General purpose.
Optional weatherproof and explosion-
proof.

Repeatability: +1% FS.

Switch Type: SPDT snap switch.
Optional DPDT snap and a variety of
mercury switches.

Electrical Rating: 10 A @ 120/240/480
VAC.

Electrical Connections: Screw terminal.
Conduit Connection: 7/8” (22.23 mm)
hole for 1/2” (12.7 mm) conduit hub.

Process Connection: 3/4” male NPT.
Other sizes available.

Set Point Adjustment: External knobs
for set point and reset point.

Weight: 5 Ib (2.3 kg).

Deadband: Adjustable from minimum in
model chart to full range. Optional low
fixed deadband.

Capillary: 6" (1.8 m) standard. Ranges
1IN to 7N, and 10N: copper. Ranges 8N,
9N, 11N: 304 SS.

Set Point Scale: Indication in °F and °C.
Options: See web page for additional
option models such as: switch type
enclosures, fixed deadband, longer or
shorter capillary, armored capillary, wells,
two stage, 1/2” or 1” connection sizes,
manual reset.

MODEL CHART

Range Max. Temp. | Min. Deadband | Min. Insertion Depth
Model °F (°C) °F (°C) °F (°C) “E” in. (mm)
DA-7035-153-1N |-60 to +30 (-50 to 0) 150 (65) 23 (13) 2-7/8 (73)
DA-7035-153-3N |0 to 100 (-18 to 40) 240 (115) |25 (14) 2-7/8 (73)
DA-7035-153-4N |50 to 150 (10 to 65) 250 (120) |25 (14) 2-7/8 (73)
DA-7035-153-5N | 100 to 200 (40 to 95) 300 (150) |25 (14) 2-7/8 (73)
DA-7035-153-7N | 140 to 300 (60 to 150) |500 (260) |41 (23) 2-7/8 (73)
DA-7035-153-8N | 250 to 415 (120 to 215) | 550 (290) |42 (23) 2-7/8 (73)
DA-7035-153-9N | 350 to 550 (175 to 290) | 600 (315) |50 (28) 4-7/8 (124)
DA-7035-153-10N | 100 to 300 (40 to 150) [500 (260) |50 (28) 2-7/8 (73)
DA-7035-153-11N | 100 to 500 (40 to 260) | 600 (315) [100 (56) 2-7/8 (73)
Note: Insertion depth can be increased through use of bulb supports or wells. Consult factory.
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SERIES BTT-E/N

Cce

TEMPERATURE TRANSMITTER

Wall Mount for Building Applications 6765 16
o [30.00]_
B BT
N\DEO 04?%‘ ?3(?2? ]_
[9-0.42] '
e

European style

** *,
1-3/32 35064 ¢ Y
[14.02] E: L}H’

[27.69 :
Lt
xwes [ | f

[441] @ 3-1/64

4-112

[114.30] [76.56]

B
75164 31/64

[71.12] (12.32]
North American style

The Series BTT-E/N Temperature Transmitters offer transmitter output signals with
the same form and fit as our popular Series TE-E/N thermistor and RTD sensors for
Building Automation and HVAC installations.

FEATURES/BENEFITS
 Transmitter signal offers
reliable accuracy for

SPECIFICATIONS

Temperature Sensor: Pt 1000 Q RTD DIN Class A 0.00385Q/°C.
Range: 32 to 122 °F (0 to 50 °C)

Temperature Limits: 32 to 122 °F (0 to 50 °C).

Accuracy: +0.5 °C @ 25 °C.

Thermal Effect: 0. O1%/°

Response Time: 100 m

installations with long
wire runs between the MODEL CHART . \I;’cﬁggre Tneothglrsements 13 36 VDC for current models, 13-36 VDC or 16-28 VAC for
transmitter and the Model Housing Output Output Signal: 4-20 mA or 0-10 VDC (depending on model).
receiver/controller BTT-NOO-3 | North American style |4-20 mA Electrical Connections: Screw terminal block.
BTT-NOO-4 | North American style |0-10 VDC Enclosure Rating: 1P20.
APPLICATIONS BTT-E00-3 | European style 4-20 mA Weight: 2.6 0z (73.7 g).
+ Room or indoor building BTT-E00-4 | European style 0-10 VDC Agency Approvals: CE.
space temperature
monitoring
SERIES BTT
2- 15/64
TEMPERATURE TRANSMITTERS o " - 45
[130.00] [115.00]
Current or Voltage Output, NEMA 4X Enclosures
4-19/64
[109.29] 2-51/64,  PROBE __, 6-47/64
4-3/64 [71.09] | LENGTH 170.90
2X 913/64 Dy =
[25.08] Outside air without
sLot ® radiation shield [glség%g] —
23-5/16 .
[084.07] ——
Duct mount BALL CHAIN ] gig(%%]
CONNECTOR
03-5/16 _2-13/16_, __ 4-21/64 __
84.14] [71.44] | [209.93]
047164
T, [18.65]
%
w
1/2NPS
Immersion mount BALL CHAIN |1/8 [23.18] Outside air with B
~—" CONNECTOR GASKET radiation shield 2-15/64[56.63]

The Series BTT Temperature Transmitters offer transmitter output signals with
the same form and fit as our popular TE thermistor and RTD sensors for building
HVAC applications. Thermowells are required when using immersion models in liquid
applications.

FEATURES/BENEFITS

* Duct, immersion, and outside air models available

+ Radiation shield available for mounting in direct sunlight

« Transmitter output allows for longer wire runs than standard thermistor sensors

APPLICATIONS
« Building automation system temperature monitoring

SPECIFICATIONS

Temperature Sensor: Pt1000 RTD.

Range: -40 to 140°F (-40 to 60°C).

Temperature Limits: Operating: -40 to 302°F (-40 to 150°C).

Accuracy: +0.5°C @ 25°C.

Thermal Effect: £0.01%/°C.

Response Time: 100 ms.

Wetted Materials: All models: 304 SS (probe), polycarbonate (housing); Duct and

i(nsmers)ion models: Neoprene (gasket); Outside air models: Nylon (insert), silocone
-ring).

Process Connection: 1/2” NPS (immersion models only).

Electrical Connection: Removable terminal block, knocks out for conduit fitting.

Conduit Connection: 1/2” NPT.

Probe Lengths: 2.5 to 18" (depending on configuration).

MODEL CHART Power Requirements: 13-36 VDC for current models, 13-36 VDC or 16-28 VAC for
Example BTT|-D|04|-1 BTT-D04-1 voltage models.
Series BTT Temperature transmitter Output Signal: 4-20 mA or 0-10 VDC (depending on model).
Mounting D Duct mount Enclosure Rating: NEMA 4X (IP66) (immersions models require thermowell).
Configuration | Immersion mount Weight: 5.11 oz (145 g) (duct/immersion); 8.4 oz (238 g) (OSA without radiation
[¢] Outside air shield); 1 1b 7.4 oz (663.4 g) (OSA with radiation shield).
R Outside air with radiation shield Agency Approvals: CE.

Probe 25 2.5" (required for “O” and “R” models)
Length* 04 4"

06 6"

08 8"

12 12: THERMOWELLS - WELDED

18 18 Connection Insertion
Output 1 4-20 mA Model Material [(Internal/External) |Length

i 2 0-10V TE-TNS-N253N-00(304 SS_ [1/2” NPSM/1/2” NPT |[2.5”
Options Blank [None o . TE-TNS-N043N-00(304 SS |1/2” NPSM/1/2” NPT [4”
FC _ [Factory calibration certificate TE-TNS-N063N-00(304 SS [1/2” NPSM/1/2” NPT (6"
NIST |NIST calibration certificate TE-TNS-NO83N-00({304 SS [1/2” NPSM/1/2” NPT |8~

*For BTT-I models, actual probe length is approximately 0.75" longer than listed TE-TNS-N123N-00(304 SS [1/2” NPSM/1/2” NPT [12”
probe length to ensure maximum immersion into thermowells. TE-TNS-N183N-00|304 SS [1/2” NPSM/1/2”" NPT|18"
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SERIES TTW

WEATHERPROOF IMMERSION TEMPERATURE TRANSMITTER

Pt100 RTD, PC Programmable Transmitter

VIDEO o8
2

w

N

[PROBE LENGTH]
+3/8[9.52]

23-15/64

B 3-3/4 — [56.75]
185291 5[127]

The Series TTW Weatherproof Immersion Temperature Transmitter offers a
field adjustable temperature transmitter pre-assembled with an RTD sensor and
weatherproof enclosure.

FEATURES/BENEFITS
« Preset to 32 to 212°F (0 to 100°C) output range
» USB port for easy output scale adjustment in the field

APPLICATIONS
« Immersion temperature sensing in HVAC systems

MODEL CHART
Model Probe Length

TTW-104 | 4
TTW-106 |6”
TTW-108 |8~
TTW-112 (127
TTW-118 [ 18"

THERMOWELLS - MACHINED®

Connection
Model Material | Length | (Internal/External) (NPT)
TE-TNS-N044N-14 |304 SS |4~ 1147 11/2°
TE-TNS-N064N-14 | 304 SS |6” 1147 11/2"
TE-TNS-N094N-14 | 304 SS [9” 17471 1/2"
TE-TNS-N124N-14 304 SS [12” 1/4"11/2"

SPECIFICATIONS

TEMPERATURE SENSOR

Accuracy: +3°F (+1.7°C).

Temperature Limits: Operating: -40 to 302°F (-40 to 150°C).
Sensor Curves: Pt100 RTD (TE Series Curve D).

TEMPERATURE TRANSMITTER

Input Range: -328 to 986°F (-200 to 530°C).
Output: Two-wire 4-20 mA.

Output Impedance: 600 Q @ 24 VDC.

Power Requirements: 12-35 VDC.

Accuracy: £0.2% FS.

Temperature Limits: -40 to 185°F (-40 to 85°C).
Response Time: <100 ms.

ENCLOSURE

Temperature Limits: -40 to 212°F (-40 to 100°C).
Rating: NEMA 4X (IP65).

Material: Painted aluminum housing.

FREE software download: See page 132 (Series TBU-00)

Machined thermowell

OTechnical Specifications and Additional Thermowell Models: See page 145 (Series TE-TNS)

MODEL TBU-00

Cce

TEMPERATURE TRANSMITTER

Field Selectable, Universal Input, In-Head Mounting
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The Model TBU-00 Temperature Transmitter is a high precision temperature
transmitter designed to easily mount in most temperature sensor instrument
enclosures. The universal input reduces inventory while the micro-USB port
facilitates easy configuration, and calibration in the lab or in the field. The versatile
TBU model allows for selection and configuration of input type, measurement range,
and calibration. The output can be set as either direct 4-20 mA, or reverse 20-4 mA,
through easy to use configuration software.

FEATURES/BENEFITS

« Configurable measurement range

+ Standard temperature sensor head enclosure mounting
« Pt100 connection for 2, 3, or 4 wires

APPLICATIONS

* Process applications where a 4-20 mA signal is required
+ Food processing equipment

« Boiler equipment

* Refrigeration equipment

MODEL CHART
Model |[Description

TBU-00* | Universal input temperature transmitter with
customizable measurement ranges

*TBU-00 FREE downloadable configuration software
available at www.dwyer-inst.com

SPECIFICATIONS

Input: Thermocouples J, K, R, S, T, N, E, and B; 2, 3, or 4 wire Pt100 RTD, 2 or 3
wire Pt1000 RTD, 2 wire NTC thermistor, or 0-50 mV voltage.
Output: Linearized 4-20 mA, 2 wire or 20-4 mA loop powered.
Transmitter Type: 2, 3, or 4 wire.

Temperature Limits: -40°F to 185°F (-40 to 85°C).

Power Requirements: 10-35 VDC.

Accuracy: See chart below.

Temperature Drift: <+0.16% / 25°C.

Response Time: 1.6 s, typical.

Weight: 1.4 oz (40 g).

Agency Approvals: CE.

Note: Factory set to Pt100 Q RTD, 0 to 100°C, direct acting

ACCESSORIES
Model Description
A-709 NEMA 4X aluminum transmitter enclosure
UHH-CBL2 USB to micro-USB cable
ACCURACY CHART
Input Type Temperature Range Accuracy (Typical)
Thermocouples and mV | Configured with software +0.1% FS
Pt100/ Pt1000 RTDs -328 to 1202°F (-200 to 650°C) |+0.13% FS
-238 to 752°F (-150 to 400°C) +0.1% FS

dwyer-inst.com
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SERIES TTE

CE® &

EXPLOSION-PROOF RTD TEMPERATURE TRANSMITTER

User Selectable Ranges, Optional LCD Display

Shown with optional
LCD display
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1/2” MALE NPT
OR 1/2” MALE BSPT
o1/4

32032 (0635

2X 1/2” FEMALE NPT OR M20 j

The Series TTE Explosion-Proof RTD Temperature Transmitter is the ideal product
for hazardous temperature measurement applications. The TTE series has seven pre-
programmed temperature ranges that are selectable via an internal dip switch. For
those applications that need a custom range, the transmitter can be easily configured
for any range between -30 to 250°F with a minimum span of 40°F. The span and
zero can be quickly adjusted with a simple push-button design. This unit has optional
listings of FM for use in Class I, Division 1, Groups B, C and D, Class I, Division 1,
Groups E, F and G and Class Il atmospheres or ATEX (Directive 2014/34/EU) for C €
€ 2813 112 GEx db IIC T6...T4 Gb (-20°C < Ta< + 70°C), C€ & 2813 11 1 D Ex ta
IIC T111°C Da (-20°C < Ta < + 70°C) and IECEx for Ex db IIC T6...T4 Gb (-20°C < Ta
< +70°C), Ex ta llIC T111°C Da (-20°C < Ta < + 70°C). The compact housing allows
for the transmitter to be mounted in virtually any application.

FEATURES/BENEFITS

« FM approved for Class |, Groups B, C, D; Class Il, Groups E, F, G classified explosive
environments

« Optional LCD

« Output span selected from seven common ranges or user determined

APPLICATIONS
« Explosive process environments
« Offshore HVAC monitoring

MODEL CHART
Example TTE|-1|04 [-W|-LCD [TTE-104-W-LCD
Series TTE Explosion-proof RTD temperature transmitter
Agency 1 FM*
2 ATEX/IECEX flameproof
Probe 02 2" probe
Length 04 4” probe
06 6" probe
09 9” probe
12 12" probe
15 15" probe
18 18" probe
Construction W Well probe
Options Blank |No LCD display
BSPT |1/2 male BSPT process connection
C5 C5-M housing paint specification
LCD |LCD display
M20 |Female M20 thread electrical connection

*Qptions that do not have ATEX and IECEX.

Attention: Units without the “2” suffix following “TTE” are not directive 2014/34/EU
(ATEX) Complaint. These units are not intended for use in potentially hazardous
atmospheres in the EU. These units may be CE marked for other directives of the
EU.

ACCESSORIES
Model | Description

A-287 | Mounting bracket for pipe or surface mounting
(Includes bracket and two 2" U-bolts)

SPECIFICATIONS

Temperature Sensor: Pt1000, 0.00385 DIN.

Output Temperature Ranges: User selectable — any range between -30 to 250°F
with a minimum span of 40°F.

Temperature Limits: Ambient: -4 to 158°F (-20 to 70°C); Process: -30 to 250°F
(-34.4 to 120°C).

Accuracy: Transmitter £0.1% FS; Probe +0.3% FS.

Thermal Drift Effects: £0.02%/°C max.

Response Time: 250 ms.

Wetted Materials: 316 SS.

Process Connection: 1/2” male NPT or 1/2” male BSPT.

Conduit Connection: 1/2” female NPT or M20.

Probe Length: 2" to 18" (depending on model).

Pressure Limits: 2000 psi (137.9 bar).

Power Requirements: 10-35 VDC.

Output Signal: 4-20 mA (2-wire loop powered).

Optional Display: 2 lines X 8 character LCD.

Enclosure Rating: Weatherproof NEMA4X (IP66) and Explosion-proof. Listed with
FM for Class I, Division 1, Groups B, C and D, and dust-ignitionproof for Class I,
Division 1, Groups E, F and G and Class Il atmospheres.

ATEX Certified: C€ 2813 & 11 2 G Ex db IC T6...T4 Gb, C€ €& 2813 11 1. D Ex

ta llIC T111°C Da, T6 Process Temp <80°C, Temperature Class T5 Process Temp
<95°C, Temperature Class T4 Process Temp <£120°C as defined on nameplate. EU-
type Cerificate No.: EMT17ATEX0021 X.

ATEX Standards: EN 60079-0:2012+A11:2013; EN 60079-1:2015; EN 60079-
31:2014.

IECEXx Certified: For Ex db IIC T6...T4 Gb, Ex ta llIC T111°C Da, T6 Process Temp
<80°C, Temperature Class T5 Process Temp <95°C, Temperature Class T4 Process
Temp £120°C as defined on nameplate.

IECEXx Certificate of Conformity: Element IECEx EMT 17.0007X; IECEx
Standards: IEC 60079-0:2011 (Edition 6); IEC 60079-1:2014 (Edition 7);

IEC 60079-31:2013 (Edition 2).

Weight: 2 |b 8 0z (1134 g).

Agency Approvals: FM, CE, ATEX/IECEX.

THERMOWELLS - MACHINED®

Connection
Model Material |Length | (Internal/External) (NPT)
TE-TNS-N044N-12 (304 SS |4~ 1/271 314"
TE-TNS-N064N-12 |304SS (6" 1127/ 314"
TE-TNS-N094N-12 |304SS |[9” 1127 1 314"
TE-TNS-N124N-12 |304SS [12” 1/2" 1 314"

Machined thermowell

FIELD-SELECTABLE RANGES

40 to 90°F (4.4 to 32.2°C)
-20 to 140°F (-28.9 to 60°C)
0 to 100°F (-17.8 to 37.8°C)
30 to 240°F (-1.1 to 115.6°C)
32 to 212°F (0 to 100°C)

32 to 122°F (0 to 50°C)

-30 to 65°C (-1.1 to 18.3°C)

Custom range between -30 to 250°F (-34.4 to 121.1°C)

OTechnical Specifications and Additional Thermowell Models: See page 145 (Series TE-TNS)
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=1 TEVIPERATURE SENSORS
<
i d
L Thermocouple | Wire Temperature | Temperature
o EXPOSED TO EXPOSED TO Types Types Range (°F) |Range (°C)
> _ PROCESS TEMPERATURE CONNECTOR TEMPERATURE J Iron/constantan 3210 1400 |0 to 760
L [ | K Chromel/alumel 32t02300 |0 to 1200
= MEASURING E—————— E Chromel/constantan [-300 to 1600 |(-184 to 871
JUNCTION PROTECTION TUBE & ’_ T Copper/constantan -300 to 700 (-184 to 371
OR ELEMENT MOUNTING HARDWARE EXTENSION tTERMINAL R Plat. 13%/rhod./plat. |32to 2700 |0 to 1482
S Plat. 10%/rhod./plat. |32 to 2700 0to 1482
RTD Temperature | Temperature
“‘°E°o4,(, Types Range (°F) |Range (°C)
) Low range thin film -58 to 392 -50 to 200
Medium range thin film -58 to 896 -50 to 480
\ y High range wire wound 328 to 1112 |-200 to 600
ORDERING SENSORS SERVICE TEMPERATURES
Sensors are constructed with various types of protection/mounting hardware, 304/316 SS tubing/protection/mounting hardware |1600°F
extensions, and wire terminations. The sensor types and their temperature ranges Inconel® 600 tubing/protection/mounting hardware | 2100°F
are shown in the table. See “Temperature Limits” for maximum service temperatures Alumina 3400°F
applicable to the protection tube, mounting hardware, wire extensions, etc. Mullite 2700°F
This section shows only a limited selection of the available sensors. The sensors are Fiberglass insulated extension wire 842°F
organized by hardware type. Most hardware can house any type thermocouple or FEP insulated extension wire 392°F
RTD. Terminations are usually either lug type or standard plugs, but many other types Junction box (BX) connector A400°F
are available. Various ‘head enclosures’ are also available. Dimensions can be custom Plug A00°F

designed to meet your specifications.

TEMPERATURE LIMITS
Sensor selection depends on two separate temperatures: process temperature and

connector temperature. Make sure the local temperature at each component does
not exceed the maximum rated service temperature for that component. Note that
extension wire must withstand the process temperature.
HARDWARE TYPE
g (
% Plain sheath Bayonet mount, adjustable Bayonet mount, adjustable Bayonet mount, fixed
‘g (with SS overbraid extension) (with SS flex hose)
3
g TERMINALS
Q.
= fzzzzm:ré
TIC RTD
Stripped-ends — type 0 Mini plug - type 6
Screw cover head —type E, F, G
— @ = @
| W——
L i 1 TIC RTD
ugs - type Mini jack — type 7

)\

%@éﬁi ' i Snap cover head — type H

Fast tabs — type 8
Lugs w/BX connector — type 2

© © =
@ — @ — Fast tabs w/ BX — type 9

TIC RTD Screw cover head —type |, J, K, M, N, P

Standard plug — type 3 .E.

Hex nipple — type A, B

@ @
:m :‘@

TIC RTD
Standard jack — type 4 Hex bushing — type C, D Snap cover head - type L, Q

Inconel® is a registered trademark of Huntington Alloys Corporation
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THERMOCQUPLES & RTD'S /Y S
Y U
m
GENERAL PURPOSE T
. 46 SPADE MODEL CHART - BASIC _ ~N— :El
STAINLESS FIBERGLASS TERMINAL Model Sensor Type Terminal cC
STEEL TUBE / INSULATED WIRE 122095-84 |J #6 spade
L 122095-01 | K #6 spade A
| 4 | 48" } 4E 122095-04 | (3-wire) 100 Q RTD |#6 spade M
FEP INSULATED #6 SPADE
140D STANLESS  WIRE WITH TERMINAL MODEL CHART - FEP INSULATION EXTENSION
Va STEEL TUBE SEALED TIP - Model Sensor Type | A Length | Terminal
l‘ LR i — 122087-00 [100 Q RTD |6” #6 spade
A 36"
1/2" BX
CONNECTOR 46 SoADE MODEL CHART - SS OVERBRAID EXTENSION
. FIBERGLASS INSULATED TERMINAL Model Sensor Type | Bend | Terminal
3/16” 0D WIRE WITH STAINLESS 122 1 0° m d
STAINLESS STEEL OVERBRAID e | o 6 spade
/'STEEL TUBE / 122095-25 |100 QRTD |0 #6 spade
f T i p
SPECIAL PURPOSE 1/2" BX

CONNECTOR, 46 SpADE -
RING FIBERGLASS INSULATED MODEL CHART - SURFACE THERMOCOUPLE (900°F MAX.)
TERMINAL WIRE WITH STAINLESS Model Sensor Type | Ring Terminal ID | Terminal
STEEL OVERBRAID 122095-24 | J 13/32" #6 spade
122095-32 |J 13/64” #6 spade
48" + 4 !
TERMINAL STRIP
RON STRIP MODEL CHART - WEB STYLE
/ Model A Length | Terminal
= 122095-86 | 2.75" No
5T CONSTANTAN/
STRIP
A
MINERAL INSULATED
_|
3/8” OD 304 #6 SPADE MODEL CHART g
STAINLESS STEEL, FIBERGLASS INSULATED TERMINAL Model Sensor Type | A Length | B Diameter | Terminal B
B WIRE WITH SEALED TIP 122088-00|100 QRTD |6” 114" #6 spade g
er 122088-01 (100 Q RTD [12" 1/4” #6 spade 3
| | . 122086-00| 100 Q RTD [6” 1/8” #6 spade »
A 36 o)
>
[
o
7
SERIES RTD
High Temperature, Mineral Insulated, 316 S Sheath
#8 SPADE TERMINAL
.250 [6.35] OD
304 STAINLESS STEEL TYP 3 PLACES
POTTING ADAPTOR RED LEAD "-'
.125[3.175] OD
/_ 304 STAINLESS STEEL SHEATH =
S, * S L d = ' WHITE
2 6.000 36.000 LEAD "+
[152.4] [914.4] 4.000 1
[101.6]
\/
Precision Series RTD Resistance Temperature Detector offers excellent accuracy SPECIFICATIONS
and stability over a wide temperature range. Industry standard 3-wire 100 Q (DIN) Wi
probes are available in 6 (15 cm), 12° (30.5 cm), or 18” (46 cm) sheath lengths with | Ter=or Brbe“ e wours 10000 0 s
30" (76 cm) extension cable and spade lug terminals. Presgure Limits: 350 psig (17.2 bar) ’
Probe Material: 316 SS.
!:5(')02- gziﬁi/gEs’;‘eﬁeﬁlgr%ath Extension Length:_ 307 (76 cm). .
- High temperature rating Element Standard: DIN .00385 (Class B, 0.12%).
APPLICATIONS MODEL CHART
Air ducts, bearing temperature, oil temperature indicator, soldering equipment, ovens, Model Length Diameter
environmental test chambers, pharmaceutical mfg., food processing, plastic molding, RTD-686 |6 (15 cm) 1/8”
petroleum & chemical processing, electric generating plants, etc. RTD-646 |6 (15 cm) 1/4"
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0 SERIES A-TC

THERMOCOUPLE WIRE

=
<
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J type - FEP Jtype - FB K type - FEP K type - FB

MODEL CHART - SPOOLS

Model Specification

A-TC-J25-FB J type, 25° on spool, fiber glass insulation, 450°C, black outer sheath, 24 AWG, 0.20 SQMM
A-TC-J25-FEP |J type, 25" on spool, FEP insulation, 200°C, black outer sheath, 24 AWG, 0.20 SQMM
A-TC-K25-FB K type, 25" on spool, fiber glass insulation, 450°C, yellow outer sheath, 24 AWG, 0.20 SQMM
A-TC-K25-FEP |K type, 25" on spool, FEP insulation, 200°C, yellow outer sheath, 24 AWG, 0.20 SQMM
A-TC-J50-FB J type, 50" on spool, fiber glass insulation, 450°C, black outer sheath, 24 AWG, 0.20 SQMM
A-TC-J50-FEP |J type, 50" on spool, FEP insulation, 200°C, black outer sheath, 24 AWG, 0.20 SQMM
A-TC-K50-FB K type, 50" on spool, fiber glass insulation, 450°C, yellow outer sheath, 24 AWG, 0.20 SQMM
A-TC-K50-FEP |K type, 50" on spool, FEP insulation, 200°C, yellow outer sheath, 24 AWG, 0.20 SQMM
A-TC-J100-FB |J type, 100" on spool, fiber glass insulation, 450°C, black outer sheath, 24 AWG, 0.20 SQMM

A-TC-J100-FEP |J type, 100" on spool, FEP insulation, 200°C, black outer sheath, 24 AWG, 0.20 SQMM
A-TC-K100-FB |Ktype, 100" on spool, fiber glass insulation, 450°C, yellow outer sheath, 24 AWG, 0.20 SQMM
A-TC-K100-FEP |K type, 100" on spool, FEP insulation, 200°C, yellow outer sheath, 24 AWG, 0.20 SQMM
PLUGS (MALE)
g MODEL CHART - STANDARD SIZE SINGLE MODEL CHART - MINIATURE SIZE SINGLE
% Model Type Model Type
(%} 481-0001 J 481-0093 J
g 481-0002 K 481-0095 K
IS 481-0003 T 481-0098 R
Iy 481-0004 Cull (2-wire) 481-0097 S
3 481-0015 E 481-0096 E
481-0134 Cu (3-wire) 481-0099 Cu (2-wire)
481-0175 Cu (3-wire)
JACKS (FEMALE)
MODEL CHART - STANDARD SIZE SINGLE MODEL CHART - MINIATURE SIZE SINGLE
Model Type Model Type
481-0006 J 481-0100 J
481-0007 K 481-0102 K
481-0008 T 481-0105 R
481-0009 Cull (2-wire) 481-0104 S
481-0016 E 481-0103 E
481-0135 Cu (3-wire) 481-0106 Cu (2-wire)
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SERIESR &8

MINERAL INSULATED THERMOCOUPLES AND RTD'S

| A

MINERAL INSULATED TRANSITIONS

Due to the varying size of connection wire and cable, a transition fitting is used between the cold end of the sheath and the connecting wires. This fitting measures 1-1/4” long
by 1/4” OD for 1/8” or smaller sheaths, and 1-1/2" long by 3/8” OD for 3/16” and 1/4” sheaths. Larger sheaths and sheaths terminating in connectors other than wire or cable do

not require transition fittings.

( _

Basic sheath configuration

( 1l : GLLYGEH (

Sheath and transition fitting (when made with SS overbraid wire)

IDEQ o

S
e

v

(

(]

Sheath and transition fitting (when made with flex hose)

Sheath and transition fitting (when made with fiberglass wire)

111 e

Series R & 8 Mineral Insulated Thermocouples and RTD’s are known for their excellent mechanical durability and resistance to electrical breakdown. Mineral Insulated

Thermocouples can be bent to most any angle without special equipment.

MODEL CODING

Fill in the appropriate numbers or letters to specify the probe of your choice. Fill in all boxes. If an item or dimension does not apply, fill those boxes with zeros ‘0’.

RTD

TYPE

2 — 2-Wire; Class B
3 — 3-Wire; Class B

SENSOR 4 — 4-Wire; Class B
TYPE 5 — 2-Wire; Class A
6 — 100 Q RTD: 0.00385 Q/°C 6 — 3-Wire; Class A
4 -100 Q RTD: 0.00392 Q/°C 7 — 4-Wire: Class A
ire; Class A AA B c
IN 1/10 INCH IN 1/10 INCH IN INCHES IN INCHES
1 1 1 1 1 1
I I
SENSOR HARDWARE EXTENSION SENSOR ELEMENTS JUNCTION SENSOR BEND
TYPE TYPE TYPE TERMINALS 1-Single TYPE O.D. 1 - None
J-T/IC 1 — Plain Sheath (304 SS) 0 - Fiberglass Singles 0 — Stripped Ends 2 — Dual 1-Grounded 1-1/16" 2-45°
K-T/IC 2 — Plain Sheath (316 SS) 1 — Fiberglass Insulation 1 — Leads With #6 2 —Ungrounded 2-1/8" 3-90°
E-T/IC 3 — Inconel® 600 Sheath 2 — Fiberglass Insulation w/ SS Flex Hose Spade Lugs 3 — Exposed Tip 3 —3/16"
T-T/IC 3 — Fiberglass Insulation w/ SS Overbraid 2 — Leads With #6 4-1/4"
Spade Lugs & 1/2 BX 5-3/8"

HEAD ASSEMBLY OPTIONS (3/4” NPT Conduit Connection)
E — Screw Cover Head, AL w/ No Process Connection

F — Screw Cover Head, Plastic w/ No Process Connection

G — Screw Cover Head, SS w/ No Process Connection

H — Snap Cover Head, AL w/ No Process Connection

| — Screw Cover Head, AL w/ 1/2” NPT Process Connection

J — Screw Cover Head, Plastic w/ 1/2” NPT Process Connection
K — Screw Cover Head, SS w/ 1/2” NPT Process Connection

L — Snap Cover Head, AL w/ 1/2” NPT Process Connection

M — Screw Cover Head, AL w/ 3/4” NPT Process Connection

N — Screw Cover Head, Plastic w/ 3/4” Process Connection

P — Screw Cover Head, SS w/ 3/4” Process Connection

Q — Snap Cover Head, AL w/ 3/4” Process Connection

3 — Standard Plug

4 — Standard Jack

6 — Mini Plug

7 — Mini Jack

8 — Leads With 1/4” Fastabs

9 — Leads With 1/4” Fastabs 1/2” BX
A—1/2" NPT Hex Nipple (316 SS)

B — 3/4” NPT Hex Nipple (316 SS)
C — 1/2” NPT Hex Bushing (316 SS)
D — 3/4 NPT Hex Bushing (316 SS)
See table for HEAD ASSEMBLY OPTIONS

Inconel® is a registered trademark of Huntington Alloys Corporation
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=] GENERAL PURPOSE AND BAYONET TYPE THERMOCOUPLES & RTD'S

Series 4 & 5 General Purpose and Bayonet Type Thermocouples & RTD’s tip temperatures can be as high as 842°F (450°C) for fiberglass insulated wire, and 392°F (200°C)
for FEP insulated wire. Models can be specified with lead wires or head assembly construction. For higher temperatures see the Series R & 8 Mineral Insulated Probes.®

MODEL CODING
Fill in the appropriate numbers or letters to specify the probe of your choice. Fill in all boxes. If an item or dimension does not apply, fill those boxes with zeros ‘0’.

RTD
SENSOR TYPE
TYPE 2 — 2-Wire; Class B
6 —100 Q RTD: 0.00385 Q/°C 3 — 3-Wire; Class B
g Z -1000 Q RTD: 0.00385 Q/°C 5 — 2-Wire; Class A
@ 4 -100 Q RTD: 0.00392 Q/°C 6 — 3-Wire; Class A
o) A AA B C
g IN 1/10 INCH IN 1/10 INCH IN INCHES IN INCHES
=]
g 4
g 1 1 1 1 1 1
i 5 - - - - -
I I
|
SENSOR HARDWARE EXTENSION SENSOR ELEMENTS JUNCTION SENSOR BEND
TYPE TYPE TYPE TERMINALS 1-Single TYPE 0O.D. 1—None
J-TI/IC 1 — Plain Sheath (316 SS) 1 — Fiberglass Insulation 842°F/450°C 0 — Stripped Ends 2 — Dual 1-Grounded 2-1/8" 2-45°
K-T/C 2 — Plain Sheath w/ FEP Coating 2 — Fiberglass Insulation w/ SS Flex Hose 1 — Leads With #6 2 — Ungrounded 3 -3/16" 3 -90°
E-T/IC 4 — Back Filled Sheath* 3 — Fiberglass Insulation w/ SS Overbraid Spade Lugs 3 — Exposed Tip 4 — 1/4”
T-T/IC 5 — Back Filled Sheath w/ FEP Coating* 4 — FEP Insulation 392°F/200°C 2 — Leads With #6 5-3/8"

5 — FEP Insulation w/ SS Overbraid
6 — FEP Insulation w/ FEP Coated Flex Hose

6 — Bayonet Mount Adjustable Length
7 — Bayonet Mount Fixed Length

Spade Lugs 1/2 BX
3 — Standard Plug
4 — Standard Jack

HEAD ASSEMBLY OPTIONS* (3/4” NPT Conduit Connection) 6 — Mini Plug

E — Screw Cover Head, AL w/ No Process Connection

F — Screw Cover Head, Plastic w/ No Process Connection

G — Screw Cover Head, SS w/ No Process Connection

H — Snap Cover Head, AL w/ No Process Connection

| — Screw Cover Head, AL w/ 1/2” NPT Process Connection
J — Screw Cover Head, Plastic w/ 1/2” NPT Process Connection
K — Screw Cover Head, SS w/ 1/2” NPT Process Connection
L — Snap Cover Head, AL w/ 1/2” NPT Process Connection
M — Screw Cover Head, AL w/ 3/4” NPT Process Connection
N — Screw Cover Head, Plastic w/ 3/4” Process Connection
P — Screw Cover Head, SS w/ 3/4” Process Connection

Q — Snap Cover Head, AL w/ 3/4” Process Connection

7 — Mini Jack

8 — Leads With 1/4” Fastabs

9 — Leads With 1/4” Fastabs 1/2” BX
A—1/2" NPT Hex Nipple (316 SS)*

B — 3/4” NPT Hex Nipple (316 SS)*

C — 1/2” NPT Hex Bushing (316 SS)*

D — 3/4 NPT Hex Bushing (316 SS)*

See list for HEAD ASSEMBLY OPTIONS*

*Options only available on Series 4 RTD’s

O See page 137 (Series R & 8)
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SERIES9 &P

SPECIAL APPLICATION THERMOCOUPLES & RTD'S

SERIES 9 SPECIALTY SENSOR STYLES

—
m
<
U
m
>
3
C
Py,
m

| B | ¢ | | B | c |

—_— Replacement Assembly
VIDEO o8 element
(‘,’
L Flexible FEP covered bead junction Ring type surface thermocouples and RTD’s Web type surface thermocouples
N
SERIES P PENETRATION PROBE STYLES
X A 1,1, B . C ., ) A | 2-12 1-112 B _C . ) A 1-3/4 2-3/8 1-112 B . C
I t t t t 1 t t +—t " t | I +—t . t {
\E(L)C')NSTUEFEE ——STRAIN RELIEF \STRAIGHT HANDLE \—/ \SABER HANDLE
TRANSITION FITTING TUBING
1. Transition fitting 2. Straight handle 3. Saber handle
q\nso% \ A : 2-112 :l-lIZ: B : C : : A : 2.1/ : B : c :
) { ——— o 4 o=
\FLANGED HANDLE \EURO STYLE
v 4. Flanged handle 6&7. Euro style handle (FEP or SS)

Series 9 & P Special Application Thermocouples and RTD’s cover a wide variety of types and configurations. This section covers FEP covered thermocouples and
RTD’s, ring type thermocouples and RTD’s for surface measurement, web type thermocouples for surface measurement of moving objects such as rollers, and penetration
thermocouples and RTD’s with sharp tips for measurement of viscous liquids and semisolids such as plastic compounds, rubber and slightly frozen food products.
MODEL CODING
Fill in the appropriate numbers or letters to specify the probe of your choice. Fill in all boxes. If an item or dimension does not apply, fill those boxes with zeros ‘0.
B C
IN INCHES IN INCHES 4
[}
9 -1 0 — — 3
[0}
ol
c
@
%]
[©]
>
[
o
@
SENSOR HARDWARE EXTENSION SENSOR JUNCTION
TYPE TYPE TYPE TERMINALS TYPE
J-TIC 5 — Bead Junction w/ FEP Coating 0 — None 0 — None 1-TI/IC
K-T/IC 6 — Ring #10 (0.196" ID) 1 - Fiberglass Insulation 842°F/450°C 1-Lugs 2 — 2-Wire RTD; Class B
E-T/IC 7 — Ring #8 (0.144” ID) 2 — Fiberglass Insulation w/ SS Flex Hose 2 —Lugs WithBX 3 —3-Wire RTD; Class B
T-TIC 8 — Ring 3/8” (0.390” ID) 3 — Fiberglass Insulation w/ SS Overbraid 3 - Standard Plug 6 — 2-Wire RTD; Class A
6 — RTD DIN 9 —Web 4 — FEP Insulation 392°F/200°C 4 — Standard Jack 7 — 3-Wire RTD; Class A
4 - RTD NIST 5 — FEP Insulation w/ SS Overbraid 6 — Mini Plug
Z-RTD DIN 1K 6 — FEP Insulation w/ FEP Coated Flex Hose 7 — Mini Jack
8 — Fastabs
9 — Fastabs With BX
A* B C
IN 1/10 INCH IN INCHES IN INCHES
SENSOR PROBE EXTENSION SENSOR JUNCTION SENSOR
TYPE STYLE TYPE TERMINALS TYPE O.D.
J-TIC 1 - Transition Fitting, SS 4 — FEP Insulation 0 — Stripped Ends 1 - Grounded 7 —0.134 O.D. Hypodermic
T-TIC 2 — Straight Handle, SS 6 —FEP Over SS 1 - Lugs 2 -Ungrounded 8- 0.180 O.D. Hypodermic
6 — RTD DIN 3 — Saber Handle, SS Flex Hose 2 — Lugs With BX
4 - RTD NIST 4 — Flanged Handle, SS 3 — Standard Plug
Z-RTD DIN 1K 6 — Euro Style, FEP 4 — Standard Jack
7 — Euro Style, SS 6 — Mini Plug
7 — Mini Jack *A” Dimension maximum length is 12" (30 cm)
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SERIES T

TEMPERATURE SENSOR ASSEMBLIES WITH THERMOWELLS

L
o
=
<
o
L
o
=
L
-

. ‘ |
i
T

o,
X I‘_ \THERMOWELL

THERMOWELL
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EXTENSION EXTENSION
CONNECTION HEAD CONNECTION HEAD
| A |
o — [ |
| S
©
THERMOWELL
| UNION l
IDEQ o8 EXTENSION
S
« CONNECTION HEAD
SN
Series T Temperature Sensor Assemblies with Thermowells are available in a variety of head styles and thermowell materials. All elements are spring loaded to ensure
positive contact in the thermowell. Thermowells are non-lagging. The sensor sheath material is constructed of 316 SS regardless of the well material specified.
MODEL CODING
Fill in the appropriate numbers or letters to specify the probe of your choice. Fill in all boxes. If an item or dimension does not apply, fill those boxes with zeros ‘0’
A
IN INCHES
w — —
g | T
%]
c
g I
(%]
[}
S
S
[}
£
e SENSOR WELL TAPER/BORE EXTENSION ELEMENTS HEAD PROCESS CONNECTION
TYPE MATERIAL 0 — None 1 — Steel 1 - Single 0 — Aluminum (NOMINAL/REDUCED 0.D.)
J-TIC 0 — None 1 — Step/0.260 1/2 NPT 1 in hex (Ungrounded/RTD)  Screw Cover 0 — None*
K-T/C 1-304 SS 2 — Straight/0.385 4 — Steel 2 — Dual 1 —Aluminum 1-1/2" NPT (5/8" to 1/2" Step)
E-T/IC 2-316 SS 3 — Taper/0.260 1/2 NPT 4 in nipple (Ungrounded/RTD)  Snap Cover 4 — 3/4” NPT (3/4” to 1/2” Step)
T-T/IC 3 — Brass 4 — Taper/0.385 7 — Steel 3 — Single 2 — Polypropylene 6 — 1" NPT (7/8" to 1/2" Step)
6 — 100 Q RTD: 4 — Carbon Steel 5 — Straight/0.260 1/2 NPT 4 in union (Grounded) Snap Cover 7 —3/4” NPT (7/8" to 5/8” Taper)
3-Wire 0.00385 Q/°C K-316 SS 4 — Dual 3 — Polypropylene 8 — 1" NPT (1-1/16" to 5/8” Taper)
Z-1000 Q RTD: 1/2 NPT 1 in hex (Grounded) Screw Cover 9 — 3/4” NPT (7/8" to 49/64" Taper)
3-Wire 0.00385 Q/°C N-316 SS 5-304 SS A—1"NPT (1-1/16" to 49/64" Taper)
4-100 Q RTD: 1/2 NPT 4 in nipple Screw Cover B —1/2” NPT (5/8” Straight)
3-Wire 0.00392 Q/°C S-316 SS E — 3/4” NPT (3/4” Straight)

1/2 NPT 4 in union D — 1" NPT (7/8" Straight)

*For replacement sensors,
specify “0” for well material,
taper and bore, and process
connections

USA: California Proposition 65
/AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
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SERIES W I_—I_|]
THERMOWVELLS 5
Y,
| A | 114 %
| | 1635 S
PROCESS CONNECTION 560 =
— [6.60]
BORE ;CU
Y 12 m
v
| A | 14 / Y ~ ) [12.70]
[ 77 | 7 16.35] ! |
112 NPT
7 WELD 260/.390
[6.609.91] STRAIGHT STEM
12NPTY % / rHEATH [ BORE | (105 00| 14 INELEVENTS ONLY
| 1 5/8 y
y 25.40
o Wiz prrzzzzzZZZ T s g 12540
[31.75] (s 2 49/64 Straight stem
i ‘ ! fite.4s]
TAPERED STEM
| A | ——1/4
ol ! 02600390 ' | (53]
[57.15] [6.60)/9.91]
. Tapered flanged BORE vl 5/8
A4 [15.88]
j/ ’f 49/64
} A | 1 12NPT {119.45]
(] (6.35] | TAPERED STEM
260/.390 54 Moo
1R2NPT 7 WED  BE0e9) [19.05] ' [25.40]
f [rSHEATH
1 \W A 7 Tapered stem
1-1/4 LLLLLL 2L ____[,41_
131,751 Iy %
: ‘ ' A | 14
STRAIGHT STEM | | "5
260 '
[6.60]
2404 & I BORE ! n
[57.15] | o i AT 11210]
Straight flanged ToNPT 1 1
L STEPPED STEM &
[19.05] 1/4 IN ELEMENTS ONLY 3
S, =1.000 ~ ®
3 [25.40] b
> c
Stepped stem 3
v g
o
a

Select bore as 0.260 for 1/4” diameter elements and 0.390 for 3/8” diameter elements. Specify heavy duty mounting for tapered sheaths.

MODEL CODING
Fill in the appropriate numbers or letters to specify the thermowell of your choice. Fill in all boxes. If an item or dimension does not apply, fill those boxes with zeros ‘0’.

A
IN INCHES
W - -

HARDWARE TAPER/BORE INSIDE THREAD PROCESS MOUNTING LAG SHEATH O.D.

TYPE 0 — Straight/0.260 1 —1/2" Female NPT CONNECTION 1-Threaded 0- None BASE / TAPER

1-304 SS Sheath 1 — Step/0.260 1-1/2 NPT 2 —Heavy Duty 2-2" 1-5/8"/1/2" Step

2 —316 SS Sheath 2 — Straight/0.390 2 —3/4 NPT Threaded 3-37 4 -3/47]1/2" Step

3 - Brass 3 — Taper/0.260 3-1NPT 3 — Heavy Duty 6 —7/8"11/2" Step

4 — Carbon Steel 4 — Taper/0.390 4 — 17 150# Flange Flanged 7 —7/8"15/8" Taper
5—1-1/2" 150# Flange 4 — Flanged 8 —1-1/16"/ 5/8" Taper
6 — 2”7 150# Flange 9 —7/8" 1 49/64" Taper
7 — 1”7 300# Flange A—1-1/16"/ 49/64" Taper
8 — 1-1/2” 300# Flange B — 5/8” Straight
9 — 2" 300# Flange D — 7/8” Straight
A—1"600# Flange E — 3/4” Straight

B — 1-1/2” 600# Flange
C — 27 600# Flange

USA: California Proposition 65
AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
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THERMOCOUPLE ACCESSORIES

EXTENSION CABLES

| B | CH'STD]

|
Hm\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ z]:ﬂmm:ﬁ

MODEL CODING
Fill in the appropriate numbers or letters to specify the extension cable of your choice. Fill in all boxes. If an item or dimension does not apply, fill those boxes with zeros ‘0.

L
o
=
<
o
L
o
=
L
-

B C(TERM. #1)  C (TERM. #2)
IN FEET IN INCHES IN INCHES
EC- - - -
L
——
SENSOR EXTENSION TERMINAL #1 TERMINAL #2 ELEMENTS
TYPE TYPE 0 — Stripped Ends 0 — Stripped Ends 1 - Single
J-TIC 0 — No Extension 1-Lugs 1-Lugs 2 —Dual
K-T/C 1 — Fiberglass Insulation 2 — Lugs With BX 2 — Lugs With BX
E-TIC 3 — Stainless Steel Overbraid 3 — Standard Plug 3 — Standard Plug
T-TIC 4 — FEP Insulation 4 — Standard Jack 4 — Standard Jack
2 — RTD 2-Wire 5 — Stainless Steel Flex Hose 6 — Mini Plug 6 — Mini Plug
3 - RTD 3-Wire 6 — FEP Over SS Flex Hose 7 — Mini Jack 7 — Mini Jack
9 — Fastabs 9 — Fastabs
A — Fastabs With BX A — Fastabs With BX
COMPRESSION FITTINGS
MODEL CHART
Model Type OD | Thread Size | Material | Model Type OD | Thread Size | Material
144-0012 | 1/8” 1/8-27 NPT |Brass 144-0014 | 1/4” 1/4-18 NPT |Brass
» 144-0009 | 3/16~ 1/8-27 NPT |Brass 144-0024 | 1/4” 1/8-27 NPT |SS
é 144-0022 | 3/16” 1/8-27 NPT |SS 144-0037 |.260 - .275"| 1/4-18 NPT | FEP
8
g
=
o
g
£
@
PIPE ADAPTERS
MODEL CHART
Model Fits Pipe Diameters | Model Fits Pipe Diameters | Model Fits Pipe Diameters
1568-0007 | 1/2" to 7/8" 1568-0020 | 6-1/4" to 6-3/4" 1568-0025 | 17-3/4" to 18-1/4"
1568-0008 | 7/8” to 1-1/2” 1568-0021 | 7-3/4" to 8-1/4" 1568-0027 | 19-3/4" to 20-1/4"
1568-0009 | 1-5/16" to 2-1/4" 1568-0022 |9-3/4" to 10-1/4" 1568-0028 |23-3/4" to 24-1/4"
1568-0011 |2-1/4" to 3-5/16" 1568-0023 | 11-3/4" to 12-1/4" 1568-0029 |29-3/4" to 30-1/4"
1568-0013 | 4-5/16" to 5-1/4" 1568-0024 | 15-3/4" to 16-1/4"
BAYONET ADAPTERS TRANSITION ADAPTERS
MODEL CHART - These adapters convert the miniature plug on the end of the coiled cable on the Master
Model L Thread Size Probe Handle to a standard lug. Simply plug the cord into the adapter.
L 1568-0001 |(7/8" 1/8-27 UNF
1568-0002 |(7/8" 3/8-24 UNF
1568-0003 [1-3/8" |1/8-27 UNF 3 MODEL CHART
- 1568-0004 [1-3/8" |3/8-24 UNF }1—5{ Model Type
1568-0005 |2-1/2 |1/8-27 UNF 221—83; $
. 1568-0006 |2-1/2" |3/8-24 UNF 2 A
38 1568-0016 |2-1/2" |10 x 1.5 mm 7/1GI

USA: California Proposition 65
/AWARNING: Cancer and Reproductive Harm - www.P65Warnings.ca.gov
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SERIES TE-E/N

WALL MOUNT TEMPERATURE SENSORS

Discrete Wall Mount Housing

NIDEO o
4’(‘&
o

N — European North American

1-1/16
27.05] 1-3/16 1-5/32
—[| — [30.00] [29.39]
1 e[l 3] e
32132 21/64 = LIC) | IR
[92.96] [8-38]' 1T
3X-3/8]_ Dﬁﬂ
[9.36] —e
[90.42] 13 /32European 3564
[27.69{ [14.02]
— - L_@A
xwes f 1 g
4112 [4.47] 3-1/64
[114.30] oﬁ Efe]
é
2-51/64 31/64
[71.12] [12.32]

North American

The Series TE-E/N Wall Mount Temperature Sensors provide a low cost temperature
input for any building management system.

FEATURES/BENEFITS

« North American or European housing aesthetic options

« Uniform look matches other Dwyer wall mount devices

« Universal mounting plate meets various installation requirements

SPECIFICATIONS

Accuracy: Thermistor temp sensor: +0.22°C @ 25°C (+0.4°F @ 77°F); RTD temp
sensor: DIN class B; +0.3°C @ 0°C (¥54°F @ 32°F).

Temperature Limits: -40 to 140°F (-40 to 60°C).

Housing Material: ABS plastic.

Weight: 0.3 Ib (136 g).

APP_Ll_CATIONS _ MODEL CHART
: Ewldlntg automtauon itori North American Model | Sensor Type European Model | Sensor Type
oom temperature monitoring TE-NND-A 10k Q type Il thermistor TE-END-A 10k Q type Il thermistor
TE-NND-B 10k Q type Il thermistor TE-END-B 10k Q type Il thermistor
TE-NND-C 3k Q thermistor TE-END-C 3k Q thermistor
TE-NND-D Pt100 Q RTD TE-END-D Pt100 Q RTD
TE-NND-E Pt1000 Q RTD TE-END-E Pt1000 Q RTD
TE-NND-F 20k Q thermistor TE-END-F 20k Q thermistor
TE-NND-Q 10k Q type IIl with 11 k Q shunt
SERIES TE-WSS
Screw Terminal Connection, Suitable for Wash Down Applications s
69.86]
1-3/8
1[34.93] 3116
[4.70]
] |
o 4-31/64
i _[ [113.89]
( 3-9/32
‘ [83.31] 7IN
\& _l [177.8 MM]
LEAD
|
(2) @.215 X THRU
DIMPLE FOR 6-32 OVAL
COUNTERSUNK SCREW

The Series TE-WSS Stainless Steel Wall Plate Temperature Sensor measures the
ambient air temperature in classrooms and industrial environments.

FEATURES/BENEFITS
« SS flush plate design
« Standard single gang junction box cover plate mounting

APPLICATIONS

« Building automation

« Room temperature monitoring
* Wash down environments

SPECIFICATIONS

Accuracy: Thermistor: £0.22°C @ 25°C (x0.4°F @ 77°F); RTD: DIN Class B
+0.3°C @ 0°C.

Temperature Limits: Operating -40 to 140°F (-40 to 60°C).

Sensor Curves: See page reference @ below.

Housing Material: 304 SS wall plate.

Weight: 2.3 0z (65 g).

MODEL CHART

Model Sensor Type
TE-WSS-A | 10k Q type Ill thermistor
TE-WSS-B | 10k Q type Il thermistor
TE-WSS-C | 3k Q thermistor
TE-WSS-D |PT100 Q RTD
TE-WSS-E |PT1000 Q RTD
TE-WSS-F |20k Q thermistor

OResistance vs. Temperature Table: See page 146 (Series TE-OND/RND/OSA)
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Temperature Sensors
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SERIES TE

DUCT AND IMMERSION BUILDING AUTOMATION TEMPERATURE SENSORS

Available up to 18" Probe Length, Thermistor or RTD QUEDULS  oroee Lene

#+.75 +.0625/ -.000

BALL CHAIN

| 1 ] 3 CONNECTOR
| 4.00+.050 ! PROBE LENGTH
#+.366 +7625/ -.000
TE-I PROBE LENGTH I—:
#+.75 +.0625/ -.000
I il
C 1
S—
2.216 GENERAL PURPOSE
TE-IBG [2.813 WEATHERPROOF]
PROBE LENGTH
+ .55 +.0625/-000 BALLCHAIN ' 9x 325 x 2000
CONNECTOR  MOUNTIN
] OoU G
C ) PROBE 4X SLOTS
TE-D 1251 - 40020501 LENGTH 5875 3295
GASKET + 336 o
+.0625/-.000
PROBE LENGTH \
+.55 +.0625/- .000
I‘ 1
I
2.235 —~
. 125 GASKET-Il— |
TE-DFG GASKET 2.216 GENERAL PURPOSE
[2.813 WEATHERPROOF]
\I\DEOO
>
Z) 7
1.000] 2X 5 218
1.500.] | MOUNTING
N L 2.000 - HOLES
The Series TE Duct and Immersion Building Automation Temperature Sensors SPECIFICATIONS
can be used to monitor air or water temperature throughout a building management Accuracy: Thermistor temperature sensor: +0.22°C @ 25°C (+0.4°F @ 77°F); RTD
system or an air handler unit. Duct or immersion options available with or without an temperatz;e sensor: DIN clgss A 20.15°C -@—O-OC (028 @ 52-0':) ;
enclosure. Temperature Limits: Operating: -40 to 302°F (-40 to 150°C).
Sensor Curves: See page reference @ below.
FEATURES/BENEFITS . . o Cable Rating: Plenum option includes UL listed plenum cable.
» Easy to mount external tab housing and flange options for duct applications Housing Material: Meets UL, 94 V-0 polycarbonate plastic
 1/4 turn housing cover with chain to prevent dropping Housing Rating: NEMA X (iP66) (DFW, IBW only) ’
 Multiple conduit knockouts for easy installation positioning Weight: 5.3 0z (i50 3g) ' ’
-8 pIe_num rated cablg optlon . Agency Approvals: Meets the technical requirements of EU Directive 2011/65/EU
+ Terminal connector eliminates need for wire nuts (RoHS 11y
APPLICATIONS MODEL CHART
+ Building automation Example TE [-DFN [-A[04[4 [8 [-00] TE-DFN-A0448-00
: VA\./ temperature sensing Series TE Temperature sensor
« Chiller or boiler loops -
« AHU monitoring Mounting DFN Duct mount probe pnly .
Configuration DFG Duct mount probe in general purpose housing
DFW Duct mount probe in NEMA 4X housing
IBN Immersion probe only
IBG Immersion probe in general purpose housing
IBW Immersion probe in NEMA 4X housing
Sensor Type A 10k Q type Il thermistor
B 10k Q type Il thermistor
c 3k Q thermistor
D Pt100 Q RTD
E Pt1000 Q RTD
F 20k Q thermistor
Q 10k Q type Il with 11k Q shunt
Probe Length 25 25"
04 4"
06 6
08 8"
12 12”
18 18" (DFN/DFG only)
Probe Diameter 4 1/4” double encapsulated
Termination 3 4" leads with spade connectors
4 4" leads
7 8" plenum rated cable with spade connectors
8 8’ plenum rated cable
Fittings 00 |None (probe only)
12 | 1/2” NPT compression fitting
14 | 1/4” NPT compression fitting

®Resistance vs. Temperature Table: See page 146 (Series TE-OND/RND/OSA)
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SERIES TE-|

IMMERSION TEMPERATURE SENSORS

—
m
<
. . BALL CHAIN CONNECTOR BALL CHAIN CONNECTOR I'-ﬁ
Integral Mounting Connection, Welded Thermowells 2
-
q\nso%(, C
A pY)
2.2013- GAsK m
TEATG TE-ITW GENERAL PURPOSE WEATHERPROOF
~ TE-ITG TE-ITW
:’he Series 'I'_E—I_(;mmhe_zlrlsijon Sdt);]letTen;lpelrature_ S%n\?:cr:s actt:uratel_)ll_hmeasure”vvater SPECIFICATIONS
emperature inside chilled and hot water loops in systems. Thermowells are N p . o o B =y
required to protect the electrical connection from the process water and to allow g‘r\‘ﬁ“é;%;gg:rzgftgl,&eggggaxrfos?gfcor'@i %ozg (EO@%BZO?: (é(gg;?:f @ 77°F); RTD
replacement of the sensors without draining the system. p s A0 5 ta1EQ° ’
Temperature Limits: Operating: -40 to 302°F (-40 to 150°C).
Sensor Curves: See page reference @ below.
FEATURES/BENEFITS ; - ;
* Integral 1/2” NPSM connection for direct mounting to a thermowell ?ﬁgrsr;]r:)%vl\élﬁt&g?é}ilgllg?g‘lUé_,SM V-0 polycarbonate plastic.
« 1/4 turn housing cover with chain to prevent dropping " It — 1/ . — 1/
» Multiple conduit knockouts for easy installation positioning weeirrﬁgvgeello(;czqgg%tlo)ns. Internal = 1/2” NPSM; External = 1/2” NPT.
* General purpose or weatherproof enclosure gnt: o. 2 9).
options | on elimi d MODEL CHART
+ Terminal connection eliminates need for Example TE [-ITG [-A[25 [4 [4 [-00 [TE-ITG-A2544-00
wire nuts - - - — -
Series TE Duct and immersion building automation temperature sensor
APPLICATIONS Mour]ting . ITG Immersion in general purpose housing
« Chiller or boiler loops Configuration ITW Immersion in NEMA 4X housing
 Building automation Sensor Type A 10k Q type Ill thermistor
B 10k Q type Il thermistor
C 3k Q thermistor
D Pt100 Q RTD
E Pt1000 Q RTD
F 20k Q thermistor
Q 10k Q type Ill with 11k Q shunt
Probe Length* 25 25"
04 4”
06 6"
08 8"
12 127
18 18~
Probe Diameter 4 1/4” double encapsulated
Termination 4 4" flying leads terminal block
@Resistance vs. Temperature Table: See page 146  |Fittings 00_[None (integral)
(Series TE-OND/RND/OSA) | "Actual probe length is approximately 0.75” longer than listed probe length to ensure maximum immersion into thermowells.

TE-TNS

2X BREAK @1-1/8 [28.55] X 30° RR%/gg g
A SEE BELOW FOR\23 /[01/4 | 3
i . THREAD DETAIL 1 o
A 3/4[19.05] - [7.41] 2
Thermowells for Building Automation Temperature Sensors :
1-1/8 HEX [28.55] o
1-3/4  INSERTION LENGTH ol
[[45.21]T LENGTH " @1-1/16 @718 @5/8 2
NIDEO o [26.68] @314 [19.05] A1[21;34  [1588] S
%\ Machined thermowell F[) =
WELDED
7 npsw N [SEALED] 116 A—T Nr!:] Coanen aner W2NPTI
\ INTERNAL 1/2’NPTOR  [28.58] 1/2 X 3/4 NPT 1/4 X 1/2 NPT
S~— Fabricated (welded) thermowell THREAD BSPT THREAD SERIES THERMOWELL ~ SERIES THERMOWELL
The Series TE-TNS Stainless Steel Thermowells are used to separate the instrument SPECIFICATIONS
from the surrounding media. When used with the Series TE and TE-I Immersion ; . ; . - i Cad- K i .
Temperature Sensors, further protection is offered from aggressive media, high g/lsegdrggm Pressure: Fabricated: 140 psi; Machined: 304 $S: 3700 psi; 316 S8
pressures, and flow rates while allowing for quick and easy installation of temperature L . - . o o) ad- o °
Sersorswihout having o rain process medla D ol e 1200°F (846°C).
Thermowells are offered in both 304 and 316 stainless steel allowing for superior - -
corrosion resistance. Fabricated, or welded, thermowells are constructed from a MODEL CHART
tube that is closed at the tip by a welded solid tip. Solid-machined thermowells are Connection
manufactured from barstock. Model Material |Length [Construction(Internal/External)
TE-TNS-N254N-12 {304 SS [2.5”°  [Machined 1/2"NPT / 3/4” NPT
FEATURES/BENEFITS ABPLICATIONS TE-TNS-N254N-14 [304 SS (25"  [Machined  |1/4” NPT /1/2" NPT
» Configurable materials and sizes Building automation TE-TNS-NO44N-14 (304 SS [4°  |Machined  [1/4” NPT/ 1/2° NPT
: Fabricated (welded) or machined construction  » Chiller or bofler joops TE-TNS-NO44N-12 (304 SS [4”  |Machined  [1/2” NPT /3/4” NPT
» 1/2” or 3/4” NPT process connections * Chemical industry or process TE-TNS-NO64N-14 [304 SS [6°  [Machined  |1/4” NPT /1/2” NPT
technology . . .
TE-TNS-N064N-12 |304 SS |6~ Machined 1/2” NPT / 3/4” NPT
TE-TNS-N094N-14 {304 SS |9~ Machined 1/4” NPT / 1/2” NPT
MODEL CHART TE-TNS-N094N-12 |304 SS |9” Machined 1/2” NPT / 3/4” NPT
n _ N TNS- C TE-TNS-N124N-14 |304 SS |12” Machined 1/4” NPT / 1/2” NPT
gzz’:sp'e Emg N 109 5N 14 ;Eamis'\lsfgg\:hle‘:mowe” TE-TNS-N124N-12 304 SS [12°  |Machined  |1/2” NPT /3/4” NPT
Thread Type N NPT TE-TNS-N045N-14 |316 SS 4" Machined 1/4” NPT / 1/2” NPT
1 TE-TNS-N045N-12 {316 SS 4" Machined 1/2” NPT / 3/4” NPT
Length 25 25 TE-TNS-NO65N-14 (316 SS |6” Machined 1/4” NPT / 1/2” NPT
04 4" TE-TNS-NO65N-12 [316 SS |6~ Machined 1/2° NPT / 3/4” NPT
06 6" TE-TNS-NO95N-14 (316 SS |9” Machined 1/4” NPT / 1/2° NPT
09 9" TE-TNS-NO95N-12 (316 SS |9” Machined 1/2" NPT / 3/4” NPT
12 12" TE-TNS-N125N-14 |316 SS |12” Machined 1/4” NPT / 1/2” NPT
_ 18 18 TE-TNS-N125N-12 (316 SS [12”  [Machined  |1/2” NPT/ 3/4” NPT
Material and 3N 304 SS fabricated (welded) TE-TNS-N253N-00 |304 SS |2.5"  |Fabricated  [1/2°NPSM/ 1/2” NPT
Construction 4N 304 SS machined TE-TNS-N043N-00 |304 SS 4" Fabricated  |1/2”NPSM/ 1/2” NPT
5N 316 SS machined TE-TNS-N063N-00 |304 SS |6~ Fabricated  |1/2"NPSM/ 1/2” NPT
Connection 00 |1/2”NPSM/ 1/2” NPT TE-TNS-NO083N-00 [304 SS |8~ Fabricated 1/2”NPSM / 1/2” NPT
(Internal & External) 12 |1/2” NPT/ 3/4” NPT TE-TNS-N123N-00 |304 SS |12” Fabricated  |1/2”NPSM / 1/2” NPT
14 |1/4” NPT/ 1/2” NPT TE-TNS-N183N-00 |304 SS |18~ Fabricated  |1/2” NPSM / 1/2” NPT
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H:J SERIES TE-OND/TE-RND/TE-OSA
=1 OUTDOOR TEMPERATURE SENSORS
<
vl Protection Against Radiated Heat, Weatherproof Housing 5 11
L 5.1/8 —[130.18] —|
L 417132 2-15/64 am
- - |~ [120.25] |
E [ 111509 | 56.75] [115.09] T 0B
— S <) 4-31/32
14% @ 7 1-13/64 [735',%88] [126.21]
| ) 30561 8-43/64
[220.27] 5
6-25/32 Q
@3/16 [4.76] [172.09] o=
MOUNTING HOLES J I _ﬁ 2.1/
TYP 4 PLCS 55/64 ! -
- [21.83] [57.15] [130.05]
TE-OND 4-25/32 2-13/64 TE-RND
[55.91]
il
@3-11/32
4-5/8
[284.86] 11731]
q\oso%(, ___“ L
« @15/32 304
[29.21] [19.05]
g TE-OSA
The Series TE-OND/TE-RND/TE-OSA Outdoor Temperature Sensors are offered SPECIFICATIONS
different configurations to increase measurement accuracy by reducing radiated heat . - - S S < pr
effects. For applications where the north side of the building is accessible, the TE- gﬁ;g;ﬁh’;ggg;’s‘g??‘gIﬁ'ggi?&ﬁf;‘fg?gé%gg (EO@; 82"5F C@(ggo‘}: )F @ 77°F); RTD
ND/TE-OSA inst low levels of radiated heat. : : 20. 0. :
OND/TE-OSA can be used to protect against low levels of radiated heat Temperature Limits: Operating: 40 to 302°F (-40 to 150°C).
FEATURES/BENEFITS Sensor Curves: See Resistance vs. Temperature Table.
« Weatherproof for outdoor installation Housing Material: Polycarbonate.
+ Radiation shield available to eliminate heating effects following installation in direct Enclosure Rating: TECOND/TE-RND: NEMA 4X (IP65); TE-OSA: NEMA 3R (IP54).
sunlight Weight: 0.65 b (295 g).
« Terminal connector eliminates need for
4 wire nuts RESISTANCE VS TEMPERATURE TABLE
2 Temperature Resistance Curves (Q)
G | APPLICATIONS Q- 10k Q type Il
@ | : Building automation A-10k Qtype |B-10k Qtype [C-3kQ |D-PT100Q |E-PT1000 [F-20kQ |thermistor with
£ | + Outdoor temperature reference Il thermistor |1l thermistor _|thermistor |RTD Q RTD thermistor |11k Q shunt
@ °C_[°F Green/Green |Red/Green Black/Black | Yellow/Yellow |[Red/Red |Green/Blue |Red/White
g | [MODEL CHART 55 [-67.0 [607800.00  |963849.00 289154.70 [78.32 783.2 2394000.00 (10804
£ Model Sensor Type -50 |-58.0 |441200.00 670166.00 201049.80 (80.31 803.1 1646200.00 (10732
L : -45 [-49.0 |323600.00 471985.00 141595.50 |82.29 822.9 1145800.00 (10638
= y .
¥E-8NB-Q 18E 8 332 ”Ithhemﬁg -40 |-40.0 |239700.00 336479.00 100943.70 |84.27 842.7 806800.00 (10517
TE-OND-C | 3k Q thermistor -35 |-31.0 |179200.00 242681.00 72804.30 86.25 862.5 574400.00 [10364
TE-OND-D | PT100 Q RTD -30 |[-22.0 |135200.00 176974.00 53092.20 88.22 882.2 413400.00 [10172
TE-OND-E | PT1000 Q RTD -25 |-13.0 |102900.00 130421.00 39126.30 90.19 901.9 300400.00 (9938
TE-OND-F | 20k Q thermistor -20 |-4.0 78910.00 97081.00 29124.30 92.16 921.6 220600.00 (9654
TE-OND-Q | 10k Q type Ill thermistor -15 |5.0 61020.00 72957.00 21887.10 94.12 941.2 163500.00 9320
with 11|¥Q sl -10 |14.0 |47540.00 55329.00 16598.70  |96.09 960.9 122280.00 (8933
TE-RND-A | 10k Q type I1l thermistor -5 |23.0 |37310.00 42327.00 12698.10  |98.04 980.4 92240.00 (8495
TE-RND-B | 10k Q t));pe I drarmiisier 0 32.0 |29490.00 32650.00 9795.00 100.00 1000.0 70160.00 8012
TE-RND-C | 3k Q thermistor 5 41.0 23460.00 25392.00 7617.60 101.95 1019.5 53780.00 7489
TE-RND-D | PT100 Q RTD 10 |50.0 18780.00 19901.00 5970.30 103.90 1039.0 41560.00 6937
TE-RND-E | PT1000 Q RTD 15 |[59.0 15130.00 15712.00 4713.60 105.85 1058.5 32340.00 6369
TE-RND-E | 20k Q thermistor 20 [68.0 |12260.00 12493.00 3747.90 107.79 1077.9 25360.00 (5798
TE-RND-Q | 10k Q type IIl thermistor 25 |77.0 10000.00 10000.00 3000.00 109.74 1097.4 20000.00 5238
Wit 11|¥Q S 30 |86.0 |8194.00 8057.00 2417.10 111.67 1116.7 15892.00 4696
TE-OSA-A | 10k Q type Il thermistor 35 [95.0 6752.00 6531.00 1959.30 113.61 1136.1 12704.00 4184
TE-OSA-B | 10k O type I drertisier 40 |104.0 |5592.00 5326.00 1597.80 115.54 1155.4 10216.00 3707
TE-0SALC |3k Q théf’mistor 45 [113.0 |4655.00 4368.00 1310.40 117.47 1174.7 8264.00 3271
TE-0SA.D | PT100 O RTD 50 |122.0 |3893.00 3602.00 1080.60  [119.40 11940  |6722.00  |2875
TE-OSA-E | PT1000 Q RTD 55 [131.0 |3271.00 2986.00 895.80 121.32 1213.2 5498.00 2521
TE-OSA-F | 20k Q thermistor 60 [140.0 (2760.00 2488.00 746.40 123.24 1232.4 4520.00 2206
TE-OSA-Q | 10k Q type Ill thermistor 65 149.0 [2339.00 2083.00 624.90 125.16 1251.6 3734.00 1929
with 11k O shunt 70 [158.0 (1990.00 1752.00 525.60 127.08 1270.8 3100.00 1685
75 [167.0 (1700.00 1480.00 444.00 128.99 1289.9 2586.00 1472
80 [176.0 |1458.00 1255.00 376.50 130.90 1309.0 2166.00 1287
85 |185.0 |1255.00 1070.00 321.00 132.80 1328.0 1822.60 1126
90 194.0 [1084.00 915.50 274.65 134.71 1347.1 1540.00 986.8
95 |203.0 |939.30 786.60 235.98 136.61 1366.1 1306.40 865.4
100 (212.0 (816.80 678.60 203.58 138.51 1385.1 1112.60 760.3
105 (221.0 (712.60 587.60 176.28 140.40 1404.0 951.00 669.2
110 |(230.0 (623.60 510.60 153.18 142.29 1422.9 815.80 590.1
115 [239.0 [547.30 445.30 133.59 144.18 1441.8 702.20 521.4
120 |(248.0 (481.80 389.60 116.88 146.07 1460.7 606.40 461.6
125 |257.0 |(425.30 341.90 102.57 147.95 1479.5 525.60 409.5
130 |(266.0 |(376.40 301.00 90.30 149.83 1498.3 N/A 363.9
135 |[275.0 |(334.00 265.80 79.74 151.71 1517.1 N/A 324.2
140 [284.0 (297.20 235.30 70.59 153.58 1535.8 N/A 289.4
145 [293.0 (265.10 208.90 62.67 155.46 1554.6 N/A 258.9
150 |302.0 |237.00 186.10 55.83 157.33 1573.3 N/A 232.0
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SERIES TE-A

AVERAGING TEMPERATURE SENSOR
Available in 6", 12" and 24 Lengths
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The Series TE-A Averaging Temperature Sensor features a long bendable aluminum

capillary to measure the average temperature in large ducts and air handler units.

FEATURES/BENEFITS

« Easy to mount external tab housing
« 1/4 turn housing cover with chain

« Multiple conduit knockouts for easy installation positioning

APPLICATIONS

« Building automations
« Air handler unit monitoring
« Large air duct temperature monitoring

SPECIFICATIONS

Accuracy: Thermistor temperature sensor: + 0.22°C @ 25°C (+0.4°F @ 77°F).
Temperature Limits: -40 to 302°F (-40 to 150°C).
Capillary Lengths: 6, 12 or 24" (depending on model).
Cable Length: 4",

Sensor Curves: See page reference @ below.

Probe Material: Bendable aluminum probe.

Housing Material: Meets UL, 94 V-0 polycarbonate plastic.
Weight: 14 oz (397 g).

MODEL CHART

Capillary Capillary
Model Sensor Type Length | Model Sensor Type Length
TE-AAG-A0634-00 |10k type Il NTC thermistor |6 TE-AAG-C0634-00 | 3k NTC thermistor |6”
TE-AAG-A1234-00 | 10k type Il NTC thermistor (12" TE-AAG-C1234-00 | 3k NTC thermistor | 12"
TE-AAG-A2434-00 |10k type Il NTC thermistor |24° TE-AAG-C2434-00 | 3k NTC thermistor |24°
TE-AAG-B0634-00 |10k type Il NTC thermistor |6 TE-AAG-F0634-00 | 20k NTC thermistor | 6
TE-AAG-B1234-00 | 10k type Il NTC thermistor (12" TE-AAG-F1234-00 |20k NTC thermistor | 12
TE-AAG-B2434-00 | 10k type Il NTC thermistor |24° TE-AAG-F2434-00 | 20k NTC thermistor | 24”

AVERAGING TEMPERATURE SENSOR CLIPS

Model Color Sensor Diameter Size
CC1-N Natural  |3/87, 1/4", or 1/8”
CC1-GY |Grey 3/8”, 1/4”, or 1/8”

Note: Sold individually

OResistance vs. Temperature Table: See page 146 (Series TE-OND/RND/OSA)

SERIES O-4

OUTSIDE AIR TEMPERATURE SENSOR
NEMA 4X, Removable Terminal Block

\IDEQ O
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The Series O-4 Outside Air Temperature Sensor is great for monitoring ambient
air temperatures in outdoor applications. The temperature sensors are mounted in a
NEMA 4X enclosure with integral mounting tabs.

FEATURES/BENEFITS
* NEMA 4X weatherproof housing
« Surface or suspension mount

APPLICATIONS
« Agricultural house ventilation
* HVAC and building automation

MODEL CHART

Model | Sensor Type Model |Sensor Type
O-4A |10k Q type Ill thermistor |O-4D |Pt100 Q RTD
0-4B |10k Q type Il thermistor |O-4E |Pt1000 Q RTD
0-4C | 3k Q thermistor O-4F |20k Q thermistor

SPECIFICATIONS

Accuracy: Thermistor temperature sensor: +0.22°C @ 25°C (+0.4°F @ 77°F); RTD
temperature sensor: DIN class B: +0.3°C @ 0°C (+0.54°F @ 32°F).

Operating Temperature: -40 to 250°F.

Probe Diameter: 0.235” (5.97 mm).

Probe Length: 3.5".

Probe Material: 304 SS.

Mounting: Suspension or surface.

Enclosure Rating: NEMA 4X (IP66).

Weight: 3 0z (85 g).

Agency Approvals: Meets the technical requirements of EU Directive 2011/65/EU
(RoHS 1I).
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SERIES TE-SNW

WEATHER RESISTANT SURFACE TEMPERATURE SENSOR

Strap On Design, Twist 0ff Cover, 2to 6" Pipe Sizes

VIDEO o8

™

e

3-3/8
[84.86]

1-1/2

2 XPG11
KNOCKOUTS

2 XPG16
KNOCKOUTS

The Series TE-SNW Weather Resistant Surface Temperature Sensor non-
intrusively measures the process temperature in hot and cold water loops in buildings.
In order to work with most common building controllers, the output of the sensor can
be chosen from 6 different RTD and Thermistor curves.

FEATURES/BENEFITS

« Easy to mount external tab housing

¢ 1/4 turn housing cover with chain

< Multiple conduit knockouts for easy installation positioning
» Non-intrusive temperature measurement of 2 to 6” pipes

APPLICATIONS
« Heating or cooling loop line temperature monitoring
« HVAC systems

SPECIFICATIONS

Accuracy: Thermistor temperature sensor: +0.22°C @ 25°C (+-0.4°F @ 77°F);
RTD temperature sensor: DIN Class A +0.15°C @ 0°C (+0.28°F @ 32°F).
Temperature Limits: Operating: -32 to 240°F (-35.5 to 115.5°C).

Sensor Curves: See page reference @ below.

Housing Material: Meets UL 94 V-0 polycarbonate plastic, NEMA 3R.

Weight: 7 oz (198 g).

MODEL CHART

Model Sensor Type

TE-SNW-A | 10k Q type IlI thermistor
TE-SNW-B | 10k Q type Il thermistor
TE-SNW-C | 3k Q thermistor
TE-SNW-D | Pt100 Q RTD
TE-SNW-E | Pt1000 Q RTD
TE-SNW-F | 20k Q thermistor

OResistance vs. Temperature Table: See page 146 (Series TE-OND/RND/OSA)

SERIES S2-1

SURFACE MOUNT TEMPERATURE SENSOR

RTD and Thermistor, 304 SS Probe
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1[25.40] X g1/4 [6.35] WIRES 22AWG 7/30
BULLET PROBE STRANDED ETCHED TEFLON

S2-1X no housing

The Series S2-1 Surface Mount Temperature Sensor provides a cost effective and
reliable solution for surface contact temperature measurement of conditioned water
pipes, low pressure steam or refrigerant lines.

FEATURES/BENEFITS
« Low profile sensor can be taped or strapped to the outside of a pipe
« Ideal for applications where immersion wells are not feasible

APPLICATIONS
« Heating or cooling loop line temperature monitoring
* HVAC systems

SPECIFICATIONS

Accuracy: Platinum RTD: £0.1% @ 32°F (0°C), alpha 385 per DIN 43760;
Thermistor: £0.5°C interchangeable @ 77°F (25°C).

Operating Temperature: -40 to 250°F (-40 to 120°C).

Probe Diameter: 1/4” (6.3 mm).

Probe Length: 17 (25 mm).

Probe Material: 304 SS.

MODEL CHART

Model | Sensor Type

S2-1A | 10k Type Il thermistor
S2-1B | 10k Type Il thermistor
S2-1C | 3k thermistor

S2-1D | Pt100 RTD

S2-1E | Pt1000 RTD

S2-1F | 20k thermistor
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PRESSURE CONVERSION CHART

in/H20 [P.S.I. in/Hg [mm/H20 |mm/Hg |kg/cm? |bar mbar Pa kPa PS.I. [in/H20 [in/Hg |mm/H20 |mm/Hg [kg/cm? [bar mbar Pa kPa
1 .0036 | .0073 2.534 .1863 [.0002 .0002 .2482 24.82 .0248 1.0 27.71 | 2.036 703.1 51.75 .0703 .0689 68.95 6895 6.895
2 .0072| .0146 5.067 .3726 |.0005 .0005 4964 49.64 .0496 11 30.45 | 2.240 773.4 56.89 .0773 .0758 75.84 7584 7.584
4 .0144 | .0293 10.13 .7452(.0010 .0010 .9928 99.28 .0993 1.2 33.22 | 2.443 843.7 62.06 .0844 .0827 82.74 8274 8.274
.6 .0216 | .0440 15.20 1.118 |.0015 .0015 1.489 148.9 .1489 1.3 35.98 | 2.647 914.0 67.23 .0914 .0896 89.63 8963 8.963
.8 .0289 | .0588 20.34 1.496 |.0020 .0020 1.992 199.2 .1992 38.75 | 2.850 984.3 72.40 .0984 .0965 96.52 9652 9.652
1.0 .0361| .0735 25.41 1.868 |.0025 .0025 2.489 248.9 .2489 4152 | 3.054 | 1055 77.57 .1055 .1034 103.4 10340 10.34
2 .0722| .1470 50.81 3.736 |.0051 .0050 4.978 497.8 14978 4429 | 3.258 | 1125 82.74 .1125 .1103 110.3 11030 11.03
3 .1083 | .2205 76.22 5.604 |.0076 .0075 7.467 746.7 7476 47.06 | 3.461 | 1195 87.92 .1195 1172 117.2 11720 11.72
4 1444 | 2940 | 101.62 7.472 |.0102 .0099 9.956 995.6 .9956 49.82 | 3.665 | 1266 93.09 .1266 1241 124.1 12410 12.41
5 .1804 | .3673 | 127.0 9.335 |.0127 .0124 12.44 1244 1.244 52.59 | 3.686 | 1336 98.26 .1336 .1310 131.0 13100 13.10
6 .2165| .4408 | 152.4 11.203 |.0152 .0149 14.93 1493 1.493 55.36 | 4.072 | 1406 103.4 .1406 .1379 137.9 13790 13.79
7 .2526 | .5143 | 177.8 13.072 |.0178 .0174 17.42 1742 1.742 58.13 | 4.276 | 1476 108.6 1476 .1448 144.8 14480 14.48
8 .2887 | .5878 | 203.2 14.940 |.0203 .0199 19.90 1990 1.990 60.90 | 4.479 | 1547 113.8 .1547 .1517 151.7 15170 15.17
9 .3248 | .6613 | 228.6 16.808 |.0228 .0224 22.39 2239 2.239 63.67 | 4.683 | 1617 118.9 .1617 .1586 158.6 15860 15.86
10 .3609 | .7348 | 254.0 18.676 |.0254 .0249 24.88 2488 2.488 66.43 | 4.886 | 1687 124.1 .1687 .1655 165.5 16550 16.55
11 .3970 | .8083 | 279.4 20.544 |.0279 .0274 27.37 2737 2.737 69.20 | 5.090 | 1758 129.3 1758 1724 172.4 17240 17.24
12 .4331| .8818 | 304.8 22.412 |.0304 .0299 29.86 2986 2.986 7197 | 5.294 | 1828 134.5 .1828 .1793 179.3 17930 17.93
13 14692 | 9553 | 330.2 24.280 |.0330 .0324 32.35 3235 3.235 74.74 | 5.497 | 1898 139.6 .1898 .1862 186.2 18620 18.62
14 .5053 | 1.029 355.6 26.148 |.0355 .0348 34.84 3484 3.484 77.51 | 5.701 | 1969 144.8 .1968 .1930 193.0 19300 19.30
15 5414 11.102 381.0 28.016 |.0381 .0373 37.33 3733 3.733 80.27 | 5.904 | 2039 150.0 .2039 .1999 199.9 19990 19.99
16 .577411.176 406.4 29.879 |.0406 .0398 39.81 3981 3.981 83.04 | 6.108 | 2109 155.1 .2109 .2068 206.8 20680 20.68
17 .6136 | 1.249 431.8 31.752 |.0431 .0423 42.31 4231 4.231 85.81 | 6.312 | 2180 160.3 .2180 .2137 213.7 21370 21.37
18 .6496 | 1.322 457.2 33.616 |.0457 .0448 44.79 4479 4.479 88.58 | 6.515 | 2250 165.5 .2250 .2206 220.6 22060 22.06
19 .6857 | 1.396 482.6 35.484 |.0482 .0473 47.28 4728 4.728 91.35 | 6.719 | 2320 170.7 .2320 .2275 227.5 22750 22.75
20 .7218 | 1.470 508.0 37.352 |.0507 .0498 49.77 4977 4.977 94.11 | 6.922 | 2390 175.8 .2390 .2344 234.4 23440 23.44
21 7579 | 1.543 533.4 39.22 .0533 .0523 52.26 5226 5.226 96.88 | 7.126 | 2461 181.0 .2461 2413 241.3 24130 24.13
22 .7940 | 1.616 558.8 41.09 .0558 .0547 54.74 5474 5.474 99.65 | 7.330 | 2531 186.2 .2531 .2482 248.2 24820 24.82
23 .8301 | 1.690 584.2 42.96 .0584 .0572 57.23 5723 5.723 102.4 7.535 | 2601 191.3 .2601 .2551 255.1 25510 25.51
24 .8662 | 1.764 609.6 44.82 .0609 .0597 59.72 5972 5.972 105.2 7.737 | 2672 196.5 2672 .2620 262.0 26200 26.20
25 .9023 | 1.837 635.0 46.69 .0634 .0622 62.21 6221 6.221 108.0 7.940 | 2742 201.7 2742 .2689 268.9 26890 26.89
26 .9384 | 1.910 660.4 48.56 .0660 .0647 64.70 6470 6.470 110.7 8.144 | 2812 206.9 .2812 .2758 275.8 27580 27.58
27 .9745 | 1.984 685.8 50.43 .0685 .0672 67.19 6719 6.719 1135 8.348 | 2883 212.0 .2883 .2827 282.7 28270 28.27

28 1.010 |2.056 710.8 52.26 [.0710 .0696 69.64 6964 6.964
29 1.047 |2.132 736.8 54.18 (.0736 .0722 72.19 7219 7.219
30 1.083 | 2205 762.2 56.04 (.0761 .0747 74.67 7467 7.467
31 1119 | 2278 787.5 57.91 (.0787 .0772 77.15 7715 7.715
32 1.155 |2.352 812.8 59.77 [.0812 .0796 79.63 7963 7.963
33 1.191 | 2425 836.2 61.63 (.0837 .0821 82.12 8212 8.212
34 1.227 | 2.498 863.5 63.49 [.0862 .0846 84.60 8460 8.460
35 1263 | 2571 888.9 65.36 (.0888 .0871 87.08 8708 8.708
36 1.299 |2.645 914.2 67.22 (.0913 .0896 89.56 8956 8.956
37 1.335 |2.718 939.5 69.08 [.0938 .0920 92.04 9204 9.204
38 1371 | 2791 964.9 70.95 [.0964 .0945 94.53 9453 9.453
39 1.408 |2.876 990.9 72.86 [.0990 .0971 97.08 9708 9.708
40 1.444 | 2940 |1016 74.72 [.1015 .0996 99.56 9956 9.956
41 1.480 |3.013 |1042 76.59 [.1040 .1020 102.0 10204 10.20
42 1516 |3.086 |1067 78.45 [.1066 .1045 104.5 10452 10.45
43 1552 |3.160 |1092 80.31 [.1091 .1070 107.0 10701 10.70
44 1588 |3.233 | 1118 82.18 |[.1116 .1095 109.5 10949 10.95
45 1.624 |3.306 | 1143 84.04 [.1142 1120 112.0 11197 11.20
46 1.660 |3.378 | 1168 85.90 [.1167 1144 1145 11445 11.44
47 1.696 |3.453 | 1194 87.76 [.1192 1169 116.9 11694 11.69
48 1732 |3.526 |1219 89.63 (.1218 1194 119.4 11942 11.94
49 1.768 |3.600 |1244 91.49 [.1243 1219 121.9 12190 12.19
50 1.804 |3.673 |1270 93.35 [.1268 1244 124.4 12438 12.44
51 1.841 |3.748 | 1296 95.27 [.1294 1269 126.9 12693 12.69
52 1.877 |3.822 |1321 97.13 |[.1320 .1294 129.4 12941 12.94
53 1913 |3.895 |1346 98.99 [.1345 .1319 131.9 13190 13.19
54 1.949 |3.968 |1372 100.8 .1370 .1344 134.4 13438 13.44
55 1.985 |4.041 |1397 102.7 .1395 .1369 136.9 13686 13.69
56 2.021 (4.115 [1422 104.6 .1421 .1393 139.3 13934 13.93
57 2.057 |(4.188 |1448 106.4 .1146 .1418 141.8 14182 14.18
58 2.093 (4.261 |1473 108.3 .1471 .1443 144.3 14431 14.43
59 2129 (4.335 |1498 110.2 .1497 .1468 146.8 14679 14.68
60 2.165 |(4.408 |1524 112.0 .1522 .1493 149.3 14927 14.93
61 2.202 |4.483 |1550 113.9 .1548 .1518 151.8 15182 15.18
62 2.238 [4.556 |[1575 115.8 .1573 .1543 154.3 15430 15.43
63 2.274 |(4.630 |1600 117.7 .1599 .1568 156.8 15679 15.68
64 2.310 (4.703 |1626 1195 .1624 .1593 159.3 15927 15.93
65 2.346 |(4.776 |[1651 121.4 .1649 .1618 161.8 16175 16.18
66 2.382 (4.850 [1676 123.3 .1674 .1642 164.2 16423 16.42
67 2418 |[4.923 |[1702 125.1 .1700 .1667 166.7 16672 16.67
68 2454 [4.996 |[1727 127.0 1725 .1692 169.2 16920 16.92
69 2490 |[5.070 (1752 128.8 .1750 1717 1717 17168 17.17
70 2526 |[5.143 (1778 130.7 1776 1742 174.2 17416 17.42
71 2562 (5.216 |1803 132.6 .1801 .1766 176.6 17664 17.66
72 2598 (5.290 |1828 134.4 .1826 1791 179.1 17912 17.91
73 2.635 [5.365 |1854 136.4 .1852 .1817 181.7 18168 18.17

116.3 8.551 | 2953 217.2 .2953 .2896 289.6 28960 | 28.96
119.0 8.775 | 3023 222.4 .3023 .2965 296.5 29650 | 29.65
121.8 8.958 | 3094 227.5 .3094 .3034 303.4 30338 | 30.34
124.6 9.162 | 2164 232.7 .3164 .3103 310.3 31030 | 31.03
127.3 9.366 | 3234 237.9 .3234 3172 317.2 31720 | 31.72
130.1 9.569 | 3304 243.1 .3304 .3240 324.0 32400 | 32.40
132.9 9.773 | 3375 248.2 .3375 .3310 331.0 33100 | 33.10
135.6 9.976 | 3445 253.4 .3445 .3378 337.8 33780 | 33.78
138.4 |10.18 3515 258.6 .3515 .3447 344.7 34470 | 34.47
141.2 [10.38 3586 263.7 .3586 .3516 351.6 35160 | 35.16
143.9 [10.59 3656 268.9 .3656 .3585 358.5 35850 | 35.85
146.7 |10.79 3726 274.1 .3726 .3654 365.4 36540 | 36.54
1495 [10.99 3797 279.3 .3797 .3723 372.3 37230 | 37.23
152.2 |11.20 3876 284.4 .3867 .3792 379.2 37920 | 37.92
155.0 |11.40 3973 289.6 .3937 .3861 386.1 38610 | 38.61
157.8 |11.60 4008 294.8 .4007 .3930 393.0 39300 | 39.30
160.5 (11.81 4078 299.9 4078 .3999 399.9 39990 | 39.99
163.3 [12.01 4148 305.1 4148 .4068 406.8 40680 | 40.68
166.1 |12.22 4218 310.3 4218 4137 413.7 41370 | 41.37
168.8 |12.42 4289 3155 .4289 .4206 420.6 42060 | 42.06
1716 |12.62 4359 320.6 .4359 4275 427.5 42750 | 42.75
1744 |12.83 4429 325.8 4429 4344 434.4 43440 | 43.44
177.2 |13.03 4500 331.0 .4500 4413 441.3 44130 | 44.13
179.9 |13.23 4570 336.1 .4570 .4482 448.2 44820 | 44.82
182.7 |13.44 4640 341.3 .4640 .4550 455.0 45500 | 45.50
1855 |13.64 4711 346.5 4710 .4619 461.9 46190 | 46.19
188.2 |13.84 4781 351.7 4781 .4688 468.8 46880 | 46.88
191.0 |14.05 4851 356.8 4851 4757 475.7 47570 | 47.57
193.8 |14.25 4922 362.0 4921 .4826 482.6 48260 | 48.26
196.5 |14.46 4992 367.2 4992 .4895 489.5 48950 | 48.95
199.3 |14.66 5062 372.3 .5062 .4964 496.4 49640 | 49.64
202.1 |14.86 5132 377.5 .5132 .5033 503.3 50330 | 50.33
204.8 |15.07 5203 382.7 .5203 .5102 510.2 51020 | 51.02
207.6 |15.27 5273 387.9 .5273 5171 517.1 51710 | 51.71
210.4 |15.47 5343 393.0 .5343 .5240 524.0 52400 | 52.40
2159 |15.88 5484 403.4 .5484 .5378 537.8 53780 | 53.78
2214 |16.29 5625 413.7 .5625 .5516 551.6 55160 | 55.16
227.0 |16.70 5765 424.1 .5765 .5654 565.4 56540 | 56.54
2325 |17.10 5906 434.4 .5906 .5792 579.2 57920 | 57.92
238.0 |17.51 6047 444.7 .6046 .5929 592.9 59290 | 59.29
2436 [17.92 6187 455.1 .6187 .6067 606.7 60670 | 60.67
249.1 [18.32 6328 465.4 .6328 .6205 620.5 62050 | 62.05
254.7 |18.73 6468 475.8 .6468 .6343 634.3 63430 | 63.43
260.2 [19.14 6609 486.1 .6609 .6481 648.1 64810 | 64.81
265.7 [19.54 6750 496.5 .6749 .6619 661.9 66190 | 66.19
271.3 |19.95 6890 506.8 .6890 .6757 675.7 67570 | 67.57
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74 2671 |5.438 |[1880 1382 |.1878 |.1842 |184.2 |18416 |18.42 100 |[276.8 |2036 | 7031 | 517.1 7031 | 6895 | 689.5 | 68950 | 68.95
75 2707 |5511 [1905 1401 |.1903 |.1866 |186.6 |18664 |18.66 11.0 (3045 |2240 | 7734 | 568.9 7734 | 7584 | 758.4 | 75840 | 75.84
76 2.743 |5585 [1930 1419 |.1928 |.1891 [189.1 [18912 |18.91 120 (3322 |24.43 | 8437 | 620.6 8437 | 8274 | 827.4 | 82740 | 8274
77 2779 |5.658 |[1956 1438 |.1954 |.1916 |191.6 |19160 |19.16 130 [359.8 |26.47 | 9140 | 6723 9140 | .8963 | 896.3 | 98630 | 89.63
78 2815 (5731 [1981 1457 |.1979 |.1941 1941 19409 |19.41 140 (3875 |2850 | 9843 | 724.0 9843 | .9652 | 965.2 | 96520 | 96.52
79 2.851 [5.805 2006 1475 |.2004 |.1966 |196.6 |19657 |19.66 147 [406.9 |29.93 (10340 | 760.2 |1.033 |1.014 |1014 |101400 |101.4
80 2.887 [5.878 |[2032 1494 2030 |.1991 [199.1 |19905 |19.90 150 [4152 |30.54 [10550 | 775.7 |1.055 |1.034 |1034  |103400 |103.4
81 2.923 [5.951 2057 151.2 |.2055 |.2015 |201.5 |20153 |20.15 160 (4429 |3258 (11250 | 827.4 |[1.125 |1.103 [1103 110300 |110.3
82 2.959 [6.024 |2082 153.1 |.2080 |.2040 |204.0 |20402  |20.40 17.0 [4706 |34.61 [11950 | 879.1 [1.195 |1.172 [1172 117200 |117.2
83 2.996 [6.100 2108 1550 |.2106 |.2066 |206.6 |20657 | 20.66 180 (4982 [36.65 [12660 | 930.9 |1.265 [1.241 [1241  |124100 |124.1
84 3032 [6.173 [2134 156.9 |.2131 |.2091 |209.1 |20905 | 20.90 190 (5259 [36.68 (13360 | 9826 |1.336 |1.310 |1310 |131000 |131.0
85 3.068 [6.246 |2159 1588 |.2157 |.2115 |2115 |21153 |21.15 200 (5536 |40.72 (14060 (1034 1406 |1.379 |1379  |137900 |137.9
86 3104 [6.320 [2184 160.6 |.2182 |.2140 |214.0 [21401 |21.40 210 (5813 |42.76 (14770 [1086 1476 |1.448 |1448  |144800 |144.8
87 3140 [6.393 |[2210 1625 |.2207 |.2165 |216.55 |21650 |21.65 220 [609.0 |44.79 |[15470 [1138 1547 |1517 |1517  |151700 |151.7
88 3176 |6.466 |2265 1644 |.2233 |.2190 |219.0 |21898 |21.90 230 |[636.7 |46.83 [16170 [1189 1.617 |1.586 |1586  |158600 |158.6
89 3212 [6.450 |2260 166.2 |.2258 |.2215 |221.5 |22146 |22.15 240 6643 |48.86 (16870 [1241 1.687 |1.655 |1655 |165500 |165.5
20 3248 [6.613 2286 168.1 |.2283 |.2239 |223.9 |22394 |22.39 25.0 [692.0 |50.90 [17580 |1293 1.758  |1.724 |1724  |172400 |172.4
91 3284 [6.686 |2311 169.9 |.2309 |.2264 |226.4 |22642 |22.64

92 3.320 |6.760 |2336 171.8 [.2334 [.2289 (2289 (22800 |22.89 CONVERSION FACTORS

93 3.356 [6.833 2362 1737 2359 |.2314 |231.4 |23139 |23.14 i -

94 | 3392 |6.906 |2387 (1755 |.2384 |2339 2339 [23387 |2339 P.S.I.x27.71 =in. H20 |P.S.I. x .0689 = bar

95 3429 6981 |2413  [177.4 |2410 |2364 |236.4 23642 |23.64 P.S.1.x2.036 =in. Hg _ |P.S.l. x 68.95 = mbar

96 3.456 |7.055 |2438 179.3 |.2436 |.2389 [238.9 (23890 |23.89 P.S.I. x 703.1 = mm/H20 [ P.S.I. x 6895 = Pa

97 3501 [7.128 |2464 181.2 |.2461 |.2414 |241.4 |24138 |24.14 P.S.I. x51.75 = mm/Hg |P.S.l. x 6.895 = kPa

98 3.537 [7.201 |2489 183.0 |.2486 |.2439 |243.9 |24387 |24.39 P.S.I. x .0703 = kg/cm?

99 3573 [7.275 |2514 184.9 |.2512 |.2464 |246.4 |24635 |24.64 - -

100 3.609 |7.348 | 2540 186.8  |.2537 |.2488  [248.8 [24883 |24.88 Note: Conversion factors rounded.
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