HOW DO | TROUBLESHOOT A CARBON PROBE?

Verify the problem

v

Verify oxygen probe nmeasurenment systemdoes in fact disagree with alternative
nmeasur enent techni que (e.g. Al nor Dewpointer, shimstock analysis).

| nstrunent and Vol tneter Tests

v

v

v

Probe thernocouple display on instrunent is within +25°F of furnace control
t her nocoupl e.

Process factor is set to appropriate val ue.

O, nV reading on instrunent agrees with sinultaneous reading from digital
voltneter within +6 nV. Digital voltmeter to be .5% basic DC accuracy with 10M
ohm m ni mum i nput i npedance.

When one probe leadwire is disconnected from probe term nal bl ock, reading on
digital voltneter on probe term nals does not change nore than 2 nv.

After probe is shorted for 15 seconds, it returns to its original reading,
+10 nV, within 30 seconds (as neasured with the voltneter).

Connecting wires are clean and in good solid contact with probe term nals.

Ref erence Air Tests

v

v

Ref erence air consists of clean roomair, free of airborne contam nants (no
conpressed air). Try alternate source of reference air if in doubt.

Reference airflowis .5 to 1.0 CFH on fl ow neter.

The reference air tube can be disconnected at the probe and will bubble in a
cup of water (i.e. reference air is definitely getting to the probe).

Wth instrument in manual control node and O, nV reading stable, shutting off

the reference air for 30 seconds does not result in the |oss of nore than 5 nVv
in the Q2 nV display.

| npedance Test

v

v

Wth probe at 1500°F mininum the probe inpedance test yields values in the
range of .1 to 50K ohm

Vi sual Observation (Always renmpove probe at 1 inch per minute if furnace is
hot .)

Pr obe/ Sheat h conbi nati on shows no significant accunul ation of soot or other
deposi ts.

Probe main ceramic tube is physically intact.

Integral protection sheath is not warped.
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Percent Carbon Chart

Temperature in F

MV
1000
1005
1010
1015
1020
1025
1030
1035
1040
1045
1050
1055
1060
1065
1070
1075
1080
1085
1090
1095
1100
1105
1110
1115
1120
1125
1130
1135
1140
1145
1150
1155
1160
1165
1170
1175
1180
1185
1190
1195
1200

1500
0.10
0.11
0.12
0.14
0.15
0.17
0.19
0.21
0.23
0.25
0.28
0.31
0.34
0.38
0.42
0.46
0.51
0.56
0.61
0.67
0.74
0.81
0.88
0.97
1.05
1.14
1.24
1.34
1.45
1.56
1.68
1.81
1.93
2.06
2.19
2.33
2.46
2.60
2.73
2.87
3.00

1525
0.10
0.11
0.12
0.13
0.14
0.16
0.18
0.19
0.22
0.24
0.26
0.29
0.32
0.35
0.39
0.43
0.47
0.52
0.57
0.63
0.69
0.75
0.82
0.90
0.98
1.06
1.16
1.25
1.36
1.46
1.57
1.69
1.81
1.94
2.06
2.20
2.33
2.46
2.60
2.73
2.86

1550
0.09
0.10
0.11
0.12
0.14
0.15
0.17
0.18
0.20
0.22
0.25
0.27
0.30
0.33
0.36
0.40
0.44
0.49
0.53
0.58
0.64
0.70
0.77
0.84
0.91
0.99
1.08
1.17
1.26
1.37
1.47
1.58
1.70
1.82
1.94
2.07
2.20
2.33
2.46
2.59
2.73

1575 1600 1625
0.09 0.08 0.08
0.09 0.09 0.08
0.10 0.10 0.09
0.12 0.11 0.10
0.13 0.12 0.11
0.14 0.13 0.13
0.16 0.15 0.14
0.17 0.16 0.15
0.19 0.18 0.17
0.21 0.20 0.19
0.23 0.22 0.20
0.26 0.24 0.22
0.28 0.26 0.25
0.31 0.29 0.27
0.34 0.32 0.30
0.37 0.35 0.33
0.41 0.39 0.36
0.45 0.42 0.40
0.50 0.46 0.43
0.54 0.51 0.48
0.60 0.56 0.52
0.65 0.61 0.57
0.71 0.67 0.62
0.78 0.73 0.68
0.85 0.79 0.74
0.92 0.86 0.80
1.00 0.94 0.88
1.09 1.02 0.95
1.18 1.10 1.03
1.28 1.19 1.11
1.38 1.29 1.20
1.48 1.39 1.30
1.59 1.49 1.40
1.71 1.60 1.50
1.83 1.72 1.61
1.95 1.83 1.72
2.07 1.95 1.84
2.20 2.08 1.96
2.33 2.20 2.08
2.46 2.33 2.21
2.59 2.46 2.33

1650
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.16
0.17
0.19
0.21
0.23
0.26
0.28
0.31
0.34
0.37
0.41
0.44
0.49
0.53
0.58
0.63
0.69
0.75
0.82
0.89
0.96
1.04
1.13
1.22
131
141
151
1.62
1.73
1.85
1.96
2.08
2.21

1675
0.07
0.08
0.08
0.09
0.10
0.11
0.12
0.14
0.15
0.16
0.18
0.20
0.22
0.24
0.26
0.29
0.32
0.35
0.38
0.42
0.46
0.50
0.54
0.59
0.65
0.70
0.76
0.83
0.90
0.98
1.05
1.14
1.23
1.32
1.42
1.52
1.63
1.74
1.85
1.97
2.09

1700
0.07
0.07
0.08
0.09
0.10
0.11
0.12
0.13
0.14
0.16
0.17
0.19
0.21
0.23
0.25
0.27
0.30
0.33
0.36
0.39
0.43
0.47
0.51
0.55
0.60
0.66
0.72
0.78
0.84
0.91
0.99
1.07
1.15
1.24
1.33
1.43
1.53
1.64
1.75
1.86
1.97
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Percent Carbon Chart

Temperature in F

MV
1205
1215
1220
1225
1230
1235
1240
1245
1250
1255
1260
1265
1270
1275
1280
1285
1290
1295
1300
1305
1310
1315
1320
1325
1330
1335
1340
1345
1350
1355
1360
1365
1370
1375
1380
1385
1390
1395

1500
3.13
3.38
3.50
3.62
3.73
3.83
3.93
4.02
4.11
4.19
4.27
4.34
4.41
4.47
4.53
4.58
4.63
4.67
4.71
4.75
4.78
4.81
4.84
4.86
4.89
4.91
4.93
4.94
4.96
4.97
4.99
5.00
5.01
5.02
5.03
5.03
5.04
5.05

1525
2.99
3.25
3.37
3.49
3.60
3.71
3.82
3.91
4.01
4.10
4.18
4.25
4.33
4.39
4.45
4.51
4.56
4.61
4.66
4.70
4.74
4.77
4.80
4.83
4.86
4.88
4.90
4.92
4.94
4.95
4.97
4.98
4.99
5.00
5.01
5.02
5.03
5.04

1550
2.86
3.11
3.24
3.36
3.48
3.59
3.70
3.80
3.90
3.99
4.08
4.16
4.24
4.31
4.38
4.44
4.50
4.55
4.60
4.65
4.69
4.72
4.76
4.79
4.82
4.85
4.87
4.89
4.91
4.93
4.95
4.96
4.98
4.99
5.00
5.01
5.02
5.03

1575 1600 1625
2.72 2.59 2.46
2.98 2.85 2.71
3.11 2.97 2.84
3.23 3.10 2.97
3.35 3.22 3.09
3.46 3.34 3.21
3.58 3.45 3.33
3.68 3.56 3.44
3.79 3.67 3.55
3.88 3.77 3.66
3.98 3.87 3.76
4.06 3.96 3.86
4.15 4.05 3.95
4.22 4.13 4.03
4.30 4.21 4.12
4.36 4.28 4.19
4.43 4.35 4.27
4.48 4.41 4.33
4.54 4.47 4.40
4.59 4.52 4.46
4.63 4.57 4.51
4.67 4.62 4.56
4.71 4.66 4.61
4.75 4.70 4.65
4.78 4.74 4.69
4.81 4.77 4.73
4.84 4.80 4.76
4.86 4.83 4.79
4.88 4.85 4.82
4.90 4.88 4.84
4.92 4.90 4.87
4.94 4.92 4.89
4.96 4.93 4.91
4.97 4.95 4.93
4.98 4.96 4.94
4.99 4.98 4.96
5.00 4.99 4.97
5.01 5.00 4.98

1650
2.33
2.58
2.71
2.84
2.96
3.08
3.20
3.32
3.43
3.54
3.65
3.75
3.84
3.93
4.02
4.10
4.18
4.25
4.32
4.38
4.44
4.50
4.55
4.59
4.64
4.68
4.72
4.75
4.78
4.81
4.84
4.86
4.88
4.90
4.92
4.94
4.95
4.96

1675
2.21
2.46
2.58
2.71
2.83
2.95
3.07
3.19
3.31
3.42
3.53
3.63
3.73
3.83
3.92
4.01
4.09
4.17
4.24
4.31
4.37
4.43
4.48
4.53
4.58
4.63
4.67
4.70
4.74
4.77
4.80
4.83
4.85
4.87
4.89
4.91
4.93
4.94

1700
2.09
2.33
2.46
2.58
2.70
2.83
2.95
3.07
3.18
3.30
3.41
3.52
3.62
3.72
3.81
3.91
3.99
4.07
4.15
4.22
4.29
4.36
4.41
4.47
4.52
4.57
4.61
4.66
4.69
4.73
4.76
4.79
4.82
4.84
4.86
4.89
4.90
4.92




	MV
	MV

