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| 4000 SERIES
TEMPERATURE SENSOR PROBE

SPECIFICATIONS

Introduction

Electrical

Features
•	 Highly accurate PT1000 RTD (Class AA)
•	 5.9mm diameter brass probe
•	 IP69K
•	 -40 - 85°C operating temperature range
•	 100nF Capacitor for electrical noise reduction
•	 Outer polyolefin heatshrink
•	 RoHS compliant

Applications 
•	 HVAC Equipment
•	 Heat Pumps
•	 Water Heaters
•	 Industrial Heating and Cooling Equipment

The 4000 series temperature sensor probe is a universal cable temperature sensor probe utilizing a highly accurate Class AA PT1000 RTD.  The sensor 
is based on a small diameter brass housing for fast response time with a four crimp seal to the silicon wire insulation for increased ingress protection.  
The 4000 series also offers adhesive-lined heatshrink over the housing to wire connection for added wire strain relief and further robustness to moisture 
ingress.
Built for tough applications the 4000 series is an ideal choice for HVAC equipment, heat pumps, water heaters, industrial heating and cooling equipment. 

Output at Temperature 

1000 ohms at 0°C PTC
-40-0°C: R(t) = R0 x (1+At+Bt2+C[t-100]t3)
0-85°C: R(t) = R0 x (1+At+Bt2)
R0 = 1000
A = 3.91x10-3

B = -5.78x10-7

C = -5.78x10-12

t = temperature in °C

Accuracy(1) Class AA (F0.1) RTD with +/-0.1 °C accuracy at 0 °C

Recommended Supply Current(2) ≤0.3 milliamps

Output Response Time (T63) ≤18 seconds from stagnant ambient air temperature to 0°C glycol bath

Surge Immunity IEC 6100-4-5, ten 1KV surge pulses using a 1.2/50 micro second profile
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 DIMENSIONS
Wire length will vary with options selected

Physical 

Vibration 20-2000 Hz, 3 axis with imposed resonance frequencies (engine vibration)
33 Hz 25 G’s (transportation vibration)

Mechanical Shock 50 G’s, 3 axis per MIL-STD 202G  Method 213B, Condition A

Drop (any Axis) 1 meter

Humidity 100% condensing

Ingress Protection IP69K

Operating Temperature -40°C to 85°C

Storage Temperature -40°C to 100°C

Schematic

SPECIFICATION FOR SENSOR:

1.   TEMPERATURE SENSOR ELEMENT: PT 1000 CLASS AA -  ACCORDING TO IEC 6075, 1K Ω 0.1% @0 C.
2.  ACCURACY TABLE ELEMENT:
     

  3. OUTPUT TIME CONSTANT (63%) SHALL NO MORE THAN 56 SECONDS WHEN SOAKED AT -20 C AND  
      EXPOSED TO 1000 FT/MIN. AIR AT 25 C.
  4. SENSOR SHOULD HAVE LESS THAN 300 MICRO AMPS OF CURRENT APPLIED TO AVOID SELF
      HEATING OF THE SENSE ELEMENT.
  5. INSULATION RESISTANCE BETWEEN BOTH LEADS AND THE CASE SHALL EXCEED 1000 MΩ AT ROOM 
      TEMPERATURE WITH A MEGGER AT 500VDC.
  6. OPERATING TEMPERATURE RANGE WILL BE: -40 C TO +85 C.
  7. STORAGE TEMPERATURE RANGE WILL BE: -40 C TO +100 C.
  8. RELATIVE HUMIDITY: 0% TO 100% CONDENSING. 
  9. REF. SPECIFICATION - 0800839144 REV. 5 AND TKS 28020.
10. DEVICE SHALL WITHSTAND 2000PSI PRESSURE WASH AT 10-30 C USIB=NG A FAN-SHAPED NOZZLE
      DIRECTED AT ALL MATERIAL INTERFACES FOR ONE MINUTE EACH 10CM DISTANCE AT ANY ANGLE.
11. BODY MATERIAL: BRASS
12. VIBRATION: THE SENSOR SHALL BE TESTED AGAINST VIBRATION PROFILE AS DESCRIBED  BY 
       TKS 28-020 "MEC01.2".
13. SHOCK: 50Gpk FOR 11ms PER MIL-STD-202F, METHOD 213B, CONDITION A.
14. THE SENSOR SHALL MEET IP59K REQUIREMENT.
15. ELECTROMAGNETIC COMPLIANCE: HARNESS SHALL BE 4 METER LENGTH.
      THE FOLLOWING TEST AND TEST LEVELS ARE APPLICABLE:

16. THE RTD COMPONENT SHALL BE OPERATIONAL FOR AT LEAST 10 YEARS FOR 4,000 HOURS OF OPERATING TIME
      PER YEAR. IT SHALL ALSO BE ABLE TO SURVIVE UP TO 2,920 DEFROST CYCLES PER YEAR WITH NO ADVERSE EFFECTS
      ON COMPONENT PERFORMANCE. ONE WAY TO PROVE PRODUCT LIFE REQUIREMENTS  IS TO HAVE THE RTD TO
      PASS ICE BATH TO BOILING WATER TEST, HUMIDITY, HALT TESTING WITH VIBRATION, 1,800 CYCLES OF
      TEMPERATURE CYCLING AND SALT SPRAY FOG TEST  AS DESCRIBED IN THE SECTION 4 & APPENDIX 8.1 IN 
      THERMO KING SPECIFICATION  0800839144. ALTERNATIVE METHODS  OF PROVING PRODUCT LIFE MUST BE 
      DISCUSSED WITH THERMO KING. 
17. SENSE ELEMENT TO DRIFT NO MORE  THAN 0.102°C PER 1,000 HOURS AT 300°C. 
18. ELECTRICAL COMPONENTS SHALL BE RoHS COMPLIANT.
19. COMPLY WITH BUT NOT CERTIFIED TO WEEE AND NSF/ANSI 2 - 2014.
20. CORROSIVE ENVIRONMENT: DEVICES SHALL WITHSTAND 700 HOURS EXPOSED TO ASTM B117.
21. MARKING SHALL BE LEGIBLE, CORROSION PIT DEPTH TO BE LESS THAN 10% OF WALL THICKNESS ON ANY SURFACE.
22. ALL CHANGES TO BE APPROVED BY THERMOKING ENGINEERING.
23. TEMPERATURE VS RESISTANCE RELATION: (REFER TABLE 1 AND PT 1000-RESISTANCE VS TEMPERATURE CURVE)
        FOR RANGE -50°C - 0°C: RT = R0[1+At+Bt

2
+C(t-100)*t

3
]

        FOR RANGE 0°C - 300°C: RT = R0(1+At+Bt
2
)

A = 0.00391
B = -0.000000578
C = -0.00000000000418
R0 = 1000
RT = RESISTANCE AT TEMPERATURE
t = TEMPERATURE IN °C

24. CAPACITOR CAPACITANCE IS 100 +/- 10 NANOFARADS.
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 0.1 µF
100 VDC 

PT1000

SCHEMATIC

0 C TO 85 C CLASS AA ACCORDING TO IEC 6075
-30 C TO 0 C CLASS A ACCORDING TO IEC 6075

-40 C TO -30 C CLASS B ACCORDING TO IEC 6075

ELECTRONIC DISCHARGE
IEC 61000-4-2   THE DEVICE SHALL WITHSTAND UP TO 25KV 
AIR DISCHARGE AND UP TO 8KV CONTACT DISCHARGE 

USING THE STANDARD HBM

SURGE IMMUNITY IEC 61000-4-5 THE DEVICE SHALL WITHSTAND TEN 1KV 
SURGE PULSES USING ASTANDARD 1.2/50US PROFILE
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