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Services needed for running the SVT 

Operation 
•  Plan to run at a few degrees Celsius 
•  Want dew point at about -10C i.e. relative humidity of about 10% @ 

20C 
 
Services 
•  Cooling: ethylene glycol; need very little flow (~7g/s or ~0.11 GPM/

6.6 GPH) 
•  Dry air 
 
Safety (protect the SVT and chiller) 
•  Filters for clogging cooling and dry air system  
•  Flow, temperature and humidity environment in hardware interlock 
•  Internal safety features in chiller: temperature range, fluid level 



3 

Dry Air Setup 

Based on existing compressed air 
dryer 
•  Added oil-removal, filters (incl. 

point of use), regulators and 
flow meters 

•  Flow rate can be relatively 
large (>20 SCFH; out of scale) 

 
Plan is to purge only inside 
existing Lexan cover (need to seal 
it) 
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Dry Air Sensor 

 
Sensor with voltage output 
•  Rel. humidity: range 1-99% 

with 3% accuracy 
•  Temperature: range -40-85C 
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• Hermetic Housing 
 
• Humidity calibrated within +/-2% @55%RH 
 
• Temperature measurement through NTC 

10kOhms +/-1% direct output 
 
• Small size product 
 
• Typical 1 to 4 Volt DC output for 0 to 100%RH 

at 5Vdc 
 

 
DESCRIPTION 

Based on the rugged HTS2035SMD humidity / temperature sensor, HTM2500LF is a dedicated humidity and 
temperature transducer designed for OEM applications where a reliable and accurate measurement is needed. 
Direct interface with a micro-controller is made possible with the module’s humidity linear voltage output. 
 
FEATURES 

• Full interchangeability 
 
• High reliability and long term stability 
 
• Not affected by water immersion 
 
• Ratiometric to voltage supply 
 
• Suitable for 3 to 10 Vdc supply 

voltage 

Humidity Sensor Specific Features 
• Instantaneous de-saturation after long periods in saturation 

phase 
• Fast response time 
• High resistance to chemicals 
• Patented solid polymer structure 

 
Temperature Sensor Specific Features 
• Stable 
• High sensitivity 
 

 
APPLICATIONS

• Industrial 
• Process control 
• Hygrostat 
• Data logger 
… 
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TYPICAL PERFORMANCE CURVES 

HUMIDITY SENSOR 
 
• Typical response look-up table (Vs = 5V) 
 

RH (%) Vout (mV) RH (%) Vout (mV) 
10 1235 55 2480 
15 1390 60 2605 
20 1540 65 2730 
25 1685 70 2860 
30 1825 75 2990 
35 1960 80 3125 
40 2090 85 3260 
45 2220 90 3405 
50 2350 95 3555 

 
• Modeled linear voltage output (Vs = 5V) 
 

 
• Linear Equations 

 
Vout = 26.65 * RH + 1006  
RH = 0.0375 * Vout – 37.7  
with Vout in mV and RH in % 
  

• Polynomial Equations 
 
Vout = 1.05E-3 * RH3 - 1.76E-1 * RH2 + 35.2 * RH + 898.6 
RH = -1.92E-9 * Vout3 + 1.44E-5 * Vout2 + 3.4E-3 * Vout – 12.4 
with Vout in mV and RH in % 

 
 
• Measurement Conditions 
 
HTM2500LF is specified for accurate measurements within 10 to 95% RH. 
 
Excursion out of this range (<10% or >95% RH, including condensation) does not affect the reliability of 
HTM2500LF characteristics. 
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HTM2500LF TEMPERATURE SENSOR: DIRECT NTC OUTPUT 
 
• Typical temperature output 
 
Depending on the needed temperature measurement range and associated accuracy, we suggest two methods 
to access to the NTC resistance values. 
 
 
 

RT NTC resistance in Ω at temperature T in K 
RN         NTC resistance in Ω at rated temperature T in K 
T, TN Temperature in K 
β Beta value, material specific constant of NTC 
e Base of natural logarithm (e=2.71828) 

 
 The exponential relation only roughly describes the actual characteristic of an NTC thermistor can, however, 
the material parameter β in reality also depend on temperature. So this approach is suitable for describing a 
restricted range around the rated temperature or resistance with sufficient accuracy. 
 For practical applications, a more precise description of the real R/T curve may be required. Either more 
complicated approaches (e.g. the Steinhart-Hart equation) are used or the resistance/temperature relation as 
given in tabulation form. The below table has been experimentally determined with utmost accuracy for 
temperature increments of 1 degree. 
 
Actual values may also be influenced by inherent self-heating properties of NTCs. Please refer to MEAS-France 
Application Note HPC106 “Low power NTC measurement”. 
 
• Temperature look-up table 
 
 

 

 
 
 
 
 
 
 
 

Temp (°C)  R (Ω) Temp (°C)  R (Ω) 
-40 195652 25 10000 
-35 148171 30 8315 
-30 113347 35 6948 
-25 87559 40 5834 
-20 68237 45 4917 
-15 53650 50 4161 
-10 42506 55 3535 
-5 33892 60 3014 
0 27219 65 2586 
5 22021 70 2228 

10 17926 75 1925 
15 14674 80 1669 
20 12081 85 1452 
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Dry Air Performance Test 

d Temp.~23C 
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Hardware Interlock Board 

Board (and cables) produced 
•  Based on comparator 
•  Tune levels with potentiometer 
Board input 
•  5V power  
•  Temperature (0-5V) 
•  Humidity (0-5V) 
•  Flow switch output 
Board output (TTL signal) 
•  Temperature comparison 
•  Humidity comparison 
•  Flow switch output 
NIM crate for logic and SVT PS 
enable signal ready to go 

5V power 

Flow switch in 

Flow switch out 

Temp. & RH in 

Temp. & RH out 

Comparator Potentiometers 
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Progress on cooling 

System description 
•  SVT manifolds (done :) 
•  Manifold with valves and pressure gauges and relief valve 

for flow control (ready to connect) 
•  Flow meter and flow switch (AC version; see below) 
•  Chiller incl. 5um particle filter 
Next steps 
•  Ready for connection to chiller 
•  Finalize design of thermal box (material already here)  
•  Decide on cable length from chiller -> connect and test 

without SVT manifold 
•  Pressure test the SVT manifold? 
Feedback 
•  “Cleaner” to connect to manifold inside the lexan box; 2 

extra swagelok (we have many…and it will be pressure 
tested?), problem for anyone? 

•  Flow switch; exclude, fix AC safety or exchange for DC 
version? 

•  Clamped hosed solution makes me a little nervous? 


