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Abstract 

In this study, main aim was to measure the characteristic of light which is going 
through a fiber spool. Fiber spool’s temperature was able to control by temperature 
controller. 
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1 Introduction 

To ensure the optical timing stability, some optical delay paths can be use. In this 
study, a spool created with fiber optic cables as an optical delay path. Temperature 
variance of this spool, described the optic delay path’s long. Peltier element used to 
perform temperature changing. And a temperature controller which has internal PI 
controller used for the control peltier element.  

2 Experimental set up 

 

Experimental Setup 

A spool made by 100 meters fiber cable. Thermistor, which is giving the feedback 
signal to temperature controller, was placed inside that fiber stack to measure the 
temperature. Stack has been isolated with teflon to avoid heat exchanging. And also 
plastic screws used for the same reason. A fan placed the bottom of the spool to 
helping heat distribution. A copper plate placed top of that spool and thermal grease 
used for the proper conduction. Peltier element placed top of the copper plate. For 
helping process of cooling down of peltier element, a heatsink placed top of the 
peltier element. Thermal grease also used between peltier element and copper plate, 
and between peltier element and heatsink. 
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Fiber Stack, do not confuse with toilet bowl 

 

 

3 Components of experimental set up 

 

3.1. White light source: White light source consist of a normal light bulb and a 
focusing lens. Light bulb and lens put in the tube, and tube fixed on experimental 
table.  

3.2 PT100 Thermal Sensor: Due to the temperature, thermal sensor’s resistance 
changing. Following table shows the resistance and temperature relation. 
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PT100 Resistance Chart 

 

Due to Ohm’s Law, resistance changing can measure as output voltage. In this 
study, current was constant, 10 mA. 
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3.3. Temperature Controller: In this study, Wavelength Electronics HTC 400 used 
as the temperature controller.  

 

Temperature Controller 

 

 

Temperature Controller with Board 

This device is controlling temperature with internal PI controller. The temperature 
controller takes the feedback from the heat sensor, and regulates the output current 
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to peltier element proportionally to feedback, to stay set point temperature which is 
given initially.  

Set point temperature can be given either onboard or remotely.  

Increasing to PI controller’s gain parameter, temperature regulation can perform 
faster, but also it can cause of oscillations around the set point temperature. 

The temperature controller uses the feedback current from heat sensor and decides 
which side of peltier element should be hot or cold. If sides need to be changed, 
temperature controller changing polarity of peltier element’s current. In this way, 
peltier element changes its hot and cold sides. 

3.4. Peltier Element: In this study, peltier element used to change temperature of 
fiber spool. The peltier element has two sides. At the same time, one of the sides is 
hot and the other is cold, and vice versa.  

3.5. Spectrometer: In this study, Ocean Optics NIRQuest512 used. A software 
which can easily download from Ocean Optics web site also used. Because of the 
spectrometer is not sensitive enough, no data achieved about characteristics of 
outcoming light. 

 


