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This is a report concerning the heating system for the ozone sensor
The main results are:
1. The heating efficiency to streaming air is very low.
2. Possible solutions:
- a stop and go flow forced by a magnetic valve (for instance Fischertechnik 12V valve): the valve will be closed for 30 s, during which time the stagnant air will be heated by te 100°C hot inner tube. Than the valve will be opened for 1 to 2 seconds, so that the heated air mass will be pushed into the ozone sensor box.
- a restriction of the flow by a quench tube: here we are again on shaky ground, as the heat transmission calculation stumble on the unknown α ( the bridging resistance from tube to air)
Caveat: It might be possible, that the air temperature measured is much too low, as only the front of the sensing element of the thermometer was exposed to the outflowing air!

_________________________________________________________________

A test bench was established in the following manner:
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100ml air at room temperature were slowly (100ml in 30 s) injected through the heater. The heater was at a stable temperature.
	Heater temp. in °C
	Temperature change 
from ... to
	Air speed [ms-1]

	105
	27.6 -> 30.7
dT = 3.1°C
	0.27 

	115
	26.3 →30.3
dT = 4.0 °C
	0.27


Airspeed calculation:
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With tube inner radius r = 2mm and Vol = 0.100 l/(30s) the result is v = 0.27 [ms-1]

Conclusions:

1. As the valve solution is too complicated to implement in the short time remaining, the flow will be restricted by a silicon tube of inner diameter 2mm inserted at the end of the larger heating tube, The smaller tube will guide the air flow to the ozone sensor case:
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2. Let us make an approximate computation using the Stöcker formula (see Luxpak report #2, page 8) and the following assumptions:
speed of airflow through heater



 = 1 m/s

air density 






= 1 kg/m3

bridging thermal resistance from teflon wall to air: α 
= 20

outer diameter 





= 6mm

inner diameter






 = 4mm

The Stöcker formula is: (eq. 8 of report #2):
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Here the part 
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 = 0.62 represents the inverse of the thermal resistance of the teflon wall. So the thermal resistance is ln(6/4)/0.25 = 1.62.

We have to add the α = 20 bridging resistance, total is now 21.62, and the conductance will become 1/21.62 = 0.046 (instead of 0.62).

2* π*l = 2* π*0.2 = 1.257

c*L = c*ρSv = 1000*1*4*π*10-6 = 0.0126
Tout = temperature of the tube = 373K (100°C)

Tatmosphere = 223 K (-50°C)
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which gives Tin = 349 K = 76 °C
If we compute Tin as a function of  α , ρ and v we have:
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See the following plot:
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As can be seen, rho does only play a minor role. If this calculation is correct, we should not worry about the temperature of the air reaching the ozone sensor. It might even be prudent to lower the temperature of the heater below 100°C.
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