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JAERI 1674

Construction of Flowmeter for Fluorine Gas

and Vapors of Reactive Fluorides

R SUMMARY
/\’fhe constructions of flowmeters are described that were developed to
measu'ré flow rate of fluorine gas and vapors of reactive flﬁorides.

Two kinds of flowmeter were constructed.

Type A : Manganin wire as a heating element was wound on nicxel tube
through which fluorine gas flow. Flow rate was determined from the mea surement s
of temperature gradient along the tube by platinum resistance thermometers which
were wound on the tube at both sides of the heating element.

Type B : Nickel filament was placed directly in the fluorine gas. Flow rate
was determined from the measurements of variation of resistance of the filament.

The characteristics of these flowmeters are summarized as follows.

Type A Type B
Range of flow rate, cc/min 0~200 0 ~3000
Sensitivity for fluorine gas, ad/(cc/min) 0.8 0.01
Time of response ' 2 min 5 sec
Power supply, D.C. volt 12 L
Size spacious compact

A flowmeter, Type G, for measurement of flcw rate of anhydrous hydrogen
fluoride (AKF) vapor was constructed in which AHF vapor was bubbled through
fluorinated oil.
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Table 1 Characteristics of flowmeters, Type A and B

Type A Type B
Range of flow rate, cc/min 0~200 0~ 3000
Sensitivity for fluorine gas, z2A/(ce/min) 0.8 ¢.01
Time of response 2 min 5 sec
Power supply, D.C. volt 12 4
Size spacious compack

Table 2 Heat capacities of gases and sensitivity of Type A flowmeter

Heat capacity Cp Sensitivity S
cal (15°¢) #A S/CP
0C.mol > ce/min
Freon 12 18 2.3 0.13
Oxygen 6.9 0.83 0.12
Nitrogen 6.9 0.82 0.12
Hydrogen 6.9 0.82 C.12
Helium 5.0 0.62 0.12
Argon 5.0 0.58 .12

Tatle 3 Thermal conductivities of gases and sensitivity of Type B flowmeter

Thermal conductivity Sensitivity

e e (070 o/
Freon 12 2.3 x 107 0.030
Argon 3.9 0.015
Nitrogen 5.7 0.012
Oxygen 5.8 ' 0.010
Helium 34 0.0001

Hydrogen L1 < 0.0001
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Fig. 7 Characteristics of Type A flbwmeter.

Output current versus flow rate for several kinds of gas.
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Fig. 9 Wiring diagram for measurement of
flow rate of Type B flowmeter,
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Fig. 11 Characteristics of Type B flowmeter (2).
Output current versus flow rate of nitrogen gas
for different filament current.

Resistance of filament =680 ,
No.l orientation in Fig. 10,
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Fig. 13 Craracteristics of Type B flowmeter (4). )
Output current versus flow rate for several kinds of gas. )
The curve for hydrogen gas (not shown) is below the one for helium.
Resistance of filament = 204 . Current = 100 mA.
No.l orientation in Fig. 10. '
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Output current flow large (a) and small (b)
flow rate of nitrogen gas.
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Current=100 mA., No.l orientation in Fig. 10. ‘
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