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ABSOLUTE HUMIDITY SENSOR PRINCIPLE OF OPERATION

Absolute Humidity is the mass of water vapor per volume of air (or other carrier gases) normally expressed in
grams/m? or grains/ft>. When air or gas is dry it has a greater “thermal conductivity” or ability to transfer heat
compared to moist air. OHMIC utilizes this principle to measure absolute humidity with the ABS Series sensors.

ABS sensors use two matched thermistors, connected in a bridge circuit, located on a common stainless-steel heat
sink. One thermistor (the reference) is glass encapsulated in dry nitrogen while the other thermistor is exposed to
the environment. The bridge is balanced at the reference humidity, 0 g/m>. When voltage is applied, the thermistors
are heated to a high temperature, 200°C or higher; the temperature difference between the thermistors, resulting
from humidity level, unbalances the bridge and generates an output voltage proportional to the moisture level of the
atmosphere.

RED A simple bridge circuit (Fig. 1) provides a voltage output of
0-13 mV, equal to a humidity range of 0-130 g/m°.

E=15VDC

Rs = Fixed Resistor for Current Limiter 330Q
R3 = Fixed Resistor 10KQ, (1%)

R4 = 100Q) Calibration Potentiometer

R5 = Fixed Resistor 10KQ, (1%)

A = Detection Thermistor

C = Reference Thermistor

V = High Impedance Voltmeter
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ABS-300
Sensor
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Max mV out @ temp in C. The sensor’s output voltage varies with the temperature
(Fig. 2), with a useful range of 25 to 200°C and a
maximum scale output at 60°C.

12 1 The following equation (Fig. 3) shows the relationship
1 /\ between Absolute humidity (grams/m?), Relative Humidity
/ (%) and Temperature (°C):

/ (AbsH)(273.3+T)

/ RH=

13243172697 + (237.16+T)]

O -_2NWPAOOIO)N OO
N

N
o

40 60 80 100 120 140 160 180 200 APPLICATIONS

Temp.in C. Absolute Humidity Sensors are widely used in appliances
Fi such as clothes dryers and microwave ovens. There has
g.2 b . : ; ;
een an increase in the number of industrial and process

applications for absolute humidity detectors due to their ability to operate at high temperatures, recover from
condensation and their excellent immunity to many chemical and physical contaminants. Absolute humidity
measurement is an economical way of monitoring and controlling many industrial processes such as drying, fuel cell
operation, combustion, catalytic converters, material curing, catalyst production, cooking, sterilization, desiccant
heat recovery, etc. Due to the low signal levels from the sensor Ohmic has developed a chopper stabilized amplifier
circuit to provide control signals. Model AHT-200-01, produces a 0-5 or 0-10Vdc output and the AHT-200-02

produces a 4-20 mA current output. Data sheets for both can be viewed at www.ohmicinstruments.com .
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ABS- 300 Sensor Dimensions

31mm

Braided Cable
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ABS-300 Sensor and AHT-200 User Instructions.

The maximum mV output is at 130 g/m® at 60 Deg. C. The output will be alower value for
other temperatures. The max AH out (130 g/m®) is at 60 Deg. C. and above. The AH is lower
at temperatures below 60 Deg. C. (< 130 g/m°)

Constants: a=-0.00067742 b=0.17704445 ¢ =-000017156
d=-0.00088115 e=1.11463 f = 1.062806

Output equations: AH ising/m*and T istemp. in Deg. C

For ABS-300 circuit use:
0-13mVout=(@* AH* AH+b*AH)* (c* T*T+d*T+e) * f
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mV out given Temp in C. and AH in g/m3

AHg/m3 | 0C 5¢c 10c [ 15C | 20C | 25C | 30C | 35C [ 40C | 45C | 50C | 60C | 70C | 80C | 90C | 100C | 150C [ 200C
1.0 021 021 021 021 020 020 020 0.200 0.200 019 0.190 019 0.18 0.18 0.17] 0.16/ 0.11 0.05
2.0 042 041 041 041 041 040 040 040 039 039 0.38 037 036 035 033 032 0.22 0.09
3.0 062 0620 062 061 061 060 0.60 059 059 058 057 056( 054 052 0.50 048 0.33 0.14
4.0 0.83 082 082 081 0.81 080 0.80 079 0.78 0.77] 0.76) 0.74 0.72) 069 0.66) 0.63 0.44 0.19
5.0 SAT 1.020 1.020 1.01 1.01 1.00f 099 098 097 096 095 092 089 086 0.83 0.79 0.55 0.23
6.0 1220 1220 121 121 119 118 117 116 115 113 110 1.07) 1.03[ 0.99 0.94 0.66 0.28
7.0 SAT 1420 141 140 139 138 136 135 133 1321 128 1.24 1.200 115 1.100 0.76/ 0.32
8.0 161 1.600 159 1.58 157] 1.55 154/ 152 150 1.46] 141 136 131 1.25 0.87 0.37
9.0 1.81 179 1.78 177 175 174 1720 170 168 164 158 153 147 1.40 098 041
10.0 SAT 199 197 196 194 1920 190 188 1.86 181 1.75 169 1.62 155 1.08 0.46
11.0 218 216 215 213 211 2.09 2.06f 2.04 198 192 1.85 1.78 1.700 1.18 0.50
12.0 236 235 233 231 229 227 224 221 215 209 201 1.93 184 1.28 0.54
13.0 SAT 253 251 249 247 245 242 239 232 225 217 2.08 199 139 0.59
14.0 2720 2700 2.67] 265 262 259 256 249 242 233 223 213 149 0.63
15.0 290 288 2.85 283 280 277 273 266 258 249 238 227 1.59 0.67
16.0 3.08 3.06f 3.03] 3.000 2.97] 294 290 283 2.74 2064 253 242 1.69 0.71
17.0 3.26) 3.24 321 318 3.15 311 3.070 299 290 2.79 2.68 256 1.78 0.75
18.0 SAT 341 338 3.35 3320 328 3.24 3.15 3.06f 2.95 283 2.700 1.88 0.80
19.0 3.59 3.56| 3.52 349 345 341 3320 321 3.100 2970 2.83 198 0.84
20.0 3.76) 3.73] 3.69 3660 3.62 357 348 3370 325 3120 297 207 0.88
21.0 3.93 3900 3.86 382 3.78 3.73 3.63 352 340 3260 3.11] 217 0.92
22.0 4100 4.077 4.03 399 394 390 3.79 3.67] 3.54 3.40 324 2.26 0.96
23.0 4.27] 423 419 415 411 4.06) 395 382 3.69] 354 3.37] 235 1.00
24.0 SAT 4400 4.36] 431 427 421 410 397 3.83 3.68 3.51 245 1.03
25.0 4.56] 4.52] 448 443 437 425 412 397 381 3.64 254 1.07
26.0 4.73] 4.68 4.63 4.58 453 441 427 4120 3995 377 263 1.11
27.0 489 4.84 4.79] 4.74 4068 4.56 441 4.260 4.08 3.89 272 1.15
28.0 5.05] 5.00f 4.95 4.89 4.83 4.700 4.56] 4400 422 4.02 281 1.19
29.0 5200 516 5.100 5.05 4.99 485 4.700 453 435 415 2.89 1.22
30.0 536 531 5.26] 5200 5.14 5000 4.84 467 448 427 298 1.26
31.0 SAT 546 541 535 528 514 498 4.800 461 4.40 3.071 1.30
32.0 5.62 556 5.50 543 528 512 494 474 4520 315 1.33
33.0 577/ 571 5.64 558 543 5260 5.07] 4806 4.64 3.24 1.37
34.0 591 585 579 572 557 539 520 499 476 3320 140
35.0 6.06f 6.000 593 586/ 570 553 533 511 4.88 3.40 1.44
36.0 6.21 6.14 6.08) 6.000 5.84] 566 546 524 499 348 1.47
37.0 6.35 6.29 6.22] 6.14 598 579 558 536 5.11 3.56[ 1.51
38.0 649 643 6.360 6.28 6.11] 5921 571 548 522 3.64 1.54
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mV out given Temp in C. and AH in g/m3

AHg/m3 | 0C 5¢c 10c | 15C | 20C | 25C | 30C | 35C | 40C | 45C | 50C | 60C | 70C | 80C | 90C | 100C | 150C | 200C
39.0 6.64 657 649 642 6.24 6.05 583 560 534 372 1.57
40.0 SAT 6.71 6.63] 655 637 6.18 596 571 545 3.80 1.61
41.0 6.84 6.77] 6.68 6500 6.30] 6.08) 5.83 5.56| 3.88 1.64
42.0 6.98 690 6.82) 6.63 6.43 6.200 5.95 567 3.96] 1.67
43.0 711 7.03 6.95 6.76f 6.55 6.32] 6.06) 5.78 4.03] 1.70
44.0 724 716 7.08 689 6.67] 643 6.17] 589 4.11 1.74
45.0 737 729 7200 701 6.79 655 6.28 599 4.18 1.77
46.0 7500 7420 733 713 6.91 6.66 6.39 6.100 4.25 1.80
47.0 7.63 755 7.45 725 7.03 6.78 6.50, 6.20] 4.33] 1.83
48.0 7.76] 767 758 737 714 689 6.61 6.30] 4.40, 1.86
49.0 788 779 7700 749 7.26) 7.000 6.72] 6.40 4.47 1.89
50.0 8.000 791 782 761 737 711 6.82] 650 454 1.92
51.0 812 8.03] 794 772 748 722 692 6.60 461 1.95
52.0 SAT 8.15 8.05 784 759 732 7.03 6.700 467, 1.98
53.0 827 817 795 7.70f 7.43 713 6.800 4.74 2.00
54.0 8.39] 828 8.06 781 753 723 6.89 481 203
55.0 8.50] 840 8.17] 792 7.63 732 6.99 487 206
56.0 8.61 851 828 802 7.74 742 7.08 494 2.09
57.0 8.72] 862 839 813 7.84 752 717 500 2.11
58.0 8.83] 8.73[ 849 823 793 761 7.26 506 2.14
59.0 894 883 860 833 8.03 770 735 513 2.17
60.0 9.05 894 8.700 843 8.13 780 7.44 519 2.19
61.0 9.15] 9.04f 8.80] 853 822 789 7.52 525 222
62.0 926 9.14 890 862 831 798 7.61 531 224
63.0 9.36| 9.25 9.000 8.720 841 8.06f 7.690 537 227
64.0 946 9.35 9.09 881 850 8.15 7.771 542 2.29
65.0 9.56)] 944 9.19) 890 8.59 8.24( 7.86 548 232
66.0 SAT 9.54 928 8.99 867 8.32 7.94] 5.54 2.34
67.0 9.63] 9.38) 9.08] 8.76] 8.40] 8.02] 5.59 2.36
68.0 9.73] 947 9.17] 8.84] 8.48 8.09 5.65 2.39
69.0 9.82] 956 9.26) 893 8.57 817 570 241
70.0 9.91 9.64] 9.34 9.01 8.64 824 575 243
71.0 10.000 9.73] 9.43 9.09] 8.72] 8.32[ 5.800 2.45
72.0 10.09] 9.82] 9.51 9.17] 8.80] 8.39] 5.85 2.48
73.0 10.17] 9.90] 9.59 9.25 8.87] 8.46] 5.90 2.50
74.0 10.26| 9.98 9.67] 9.33 8.95 853 595 252
75.0 10.34| 10.06] 9.75 9.40 9.02] 8.60f 6.000 2.54
76.0 10.42 10.14] 9.83] 948 9.090 8.67] 6.05 2.56
77.0 10.50] 10.22 9.90] 9.55 9.16) 8.74 6.10 2.58
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mV out given Temp in C. and AH in g/m3

AHg/m3| 0C 5¢c 10c | 15C | 20C | 25C | 30C | 35C | 40C | 45C | 50C | 60C | 70C [ 80C | 90C | 100C | 150C | 200C
78.0 10.58 10.30] 9.98 9.62] 9.23] 8.80] 6.14 2.60
79.0 10.66) 10.37] 10.05 9.69] 9.300 8.87] 6.19 2.62
80.0 10.73] 10.45 10.12) 9.76] 9.36) 8.93] 6.23 2.63
81.0 SAT 10.52 10.19] 9.83] 943 8.99 6.27 265
82.0 10.59 10.26] 9.89) 949 9.05 6.32 2.67
83.0 10.66{ 10.33] 9.96 9.55 9.11] 6.36] 2.69
84.0 10.73 10.39] 10.02] 9.61] 9.17] 6.40[ 2.70
85.0 10.79 10.46| 10.08] 9.67] 9.23] 6.44 2.72
86.0 10.86) 10.52 10.14) 9.73] 9.28 6.48 2.74
87.0 10.92 10.58] 10.20) 9.79] 9.34 6.51 2.75
88.0 10.98 10.64] 10.26) 9.84] 9.39] 6.55 2.77
89.0 11.04] 10.70[ 10.32) 9.90] 9.44] ©6.59 2.78
90.0 11.10 10.76] 10.37] 9.95 949 6.62] 2.80
91.0 11.16] 10.81] 10.43 10.00f 9.54] 6.66] 2.81
92.0 11.22] 10.87| 10.48 10.05[ 9.59] 6.69] 2.83
93.0 11.27] 10.92] 10.53] 10.10] 9.64 6.72 2.84
94.0 11.33 10.97] 10.58 10.15 9.68 6.76[ 2.86
95.0 11.38 11.02] 10.63] 10.20] 9.73] 6.79] 2.87
96.0 11.43] 11.07] 10.68 10.24] 9.77] 6.82( 2.88
97.0 11.48 11.12 10.72] 10.29] 9.81] 6.85 2.89
98.0 11.53 11.17] 10.77) 10.33] 9.85 6.87] 2.91
99.0 11.57] 11.21] 10.81) 10.37] 9.89] 6.90[ 2.92
100.0 11.62 11.26( 10.85 10.41] 9.93] 6.93 2.93
101.0 11.66) 11.30[ 10.89 10.45 9.97] 6.95 2.94
102.0 11.70] 11.34] 10.93] 10.49] 10.000 6.98 2.95
103.0 11.74) 11.38] 10.97] 10.53] 10.04] 7.00f 2.96
104.0 11.78 1142 11.01] 10.56] 10.07] 7.03[ 2.97
105.0 11.82 11.45 11.04] 10.59 10.11] 7.05 2.98
106.0 11.86)] 11.49 11.08 10.63] 10.14] 7.07] 2.99
107.0 11.89 11.52 11.11] 10.66] 10.17] 7.09[ 3.00
108.0 11.92( 11.55 11.14] 10.69 10.19] 7.11] 3.01
109.0 11.96( 11.58 11.17] 10.72 10.22] 7.13] 3.01
110.0 11.99 11.61] 11.20 10.74] 10.25 7.15 3.02
111.0 12.02) 11.64] 11.23 10.77] 10.27] 7.17] 3.03
112.0 12.04) 11.67] 11.25 10.79] 10.30] 7.18 3.04
113.0 12.07] 11.69] 11.28 10.82] 10.32) 7.20[ 3.04
114.0 12.090 11.72] 11.30] 10.84] 10.34] 7.21 3.05
115.0 12.12) 11.74] 11.32) 10.86] 10.36) 7.23 3.06
116.0 12.14) 11.76] 11.34) 10.88] 10.38 7.24] 3.06
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mV out given Temp in C. and AH in g/m3

AHg/m3 | 0C 5¢c 10c [ 15C | 20C | 25C | 30C | 35C [ 40C | 45C | 50C | 60C | 70C | 80C | 90C | 100C | 150C [ 200C

117.0 12.16 11.78] 11.36) 10.90] 10.40[ 7.25 3.07
118.0 12.18 11.80 11.38 10.92) 10.41] 7.26( 3.07
119.0 12.20 11.82 11.40, 10.93] 10.43 7.27] 3.08
120.0 12.21] 11.83] 11.41] 10.95 10.44] 7.28 3.08
121.0 12.23] 11.85 11.42) 10.96] 10.45 7.29] 3.08
122.0 12.24) 11.86] 11.44] 10.97] 10.46] 7.30[ 3.09
123.0 12.25 11.87] 11.45 10.98 10.47] 7.31 3.09
124.0 12.26) 11.88] 11.46) 10.99] 10.48 7.31 3.09
125.0 12.27)] 11.89] 11.47] 11.000 10.49 7.32] 3.09
126.0 12.28) 11.90[ 11.47] 11.01f 10.50, 7.32] 3.10
127.0 12.28) 11.90[ 11.48 11.01 10.50 7.33( 3.10
128.0 12.290 11.91] 11.48 11.020 10.51] 7.33 3.10
129.0 12.290 11.91] 1149 11.020 10.51] 7.33 3.10
130.0 12.290 11.91] 1149 11.020 10.51] 7.33 3.10
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Absolute Humidity (AH) vs. Relative Humidity (RH%)
Absolute Humidity (AH) vs. Relative Humidity (RH%)

AH (g/m3) 0C 5C 10C 15C 20C 25C 30C 35C 40C 45C 50C 60C
1.0 20.6 14.7 10.6 7.8 5.8 4.3 3.3 2.5 2.0 1.5 1.2 0.8
2.0 41.3 294 21.3 15.6 11.6 8.7 6.6 5.0 3.9 3.1 24 1.5
3.0 61.9 441 31.9 234 17.4 13.0 9.9 7.6 5.9 4.6 3.6 2.3
4.0 82.5 58.9 42.6 31.2 23.1 17.4 13.2 10.1 7.8 6.1 4.8 3.0
5.0 SAT 73.6 53.2 39.0 28.9 21.7 16.5 12.6 9.8 7.7 6.0 3.8
6.0 88.3 63.9 46.8 34.7 26.0 19.8 15.1 11.7 9.2 7.2 4.6
7.0 SAT 74.5 54.6 40.5 30.4 23.1 17.7 13.7 10.7 8.5 5.4
8.0 85.1 62.4 46.3 34.7 26.4 20.2 15.7 12.2 9.7 6.2
9.0 95.8 70.2 52.1 39.1 20.7 22.7 17.6 13.8 10.9 6.9
10.0 SAT 78.0 57.9 43.4 33.0 253 19.6 15.3 12.7 7.7
15.0 SAT 86.8 65.1 49.4 37.9 29.3 23.0 18.1 11.6
20.0 SAT 86.8 65.9 50.5 39.1 30.6 241 15.4
25.0 SAT 824 63.1 48.9 38.3 30.2 19.3
30.0 98.9 75.8 58.7 45.9 36.2 23.1
35.0 SAT 88.4 68.5 53.6 42.3 27.0
40.0 SAT 78.3 61.2 48.3 30.8
45.0 88.0 68.9 54.3 34.7
50.0 97.9 76.5 60.4 38.5
55.0 SAT 84.1 66.4 42.4
60.0 91.8 72.5 46.2
65.0 99.4 78.5 50.1
70.0 SAT 84.5 54.0
75.0 90.6 57.8
80.0 96.6 61.7
85.0 SAT 65.5
90.0 69.4
95.0 73.2
100.0 77.1
105.0 80.9
110.0 84.8
120.0 92.5

130.0 SAT
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Absolute Humidity (AH) vs. Relative Humidity (RH%)

Absolute Humidity (AH) vs. Relative Humidity (RH%)

AH (g/m3) 70C 80C 90C 100C 110C 120C 130C 140C 160C 180C 200C
1.0 0.5 0.3 0.2 0.2 0.1 0.1 0.1 0.1 0.0 0.0 0.0
2.0 1.0 0.7 0.5 0.3 0.2 0.2 0.1 0.1 0.1 0.0 0.0
3.0 1.5 1.0 0.7 0.5 0.4 0.3 0.3 0.1 0.1 0.1 0.0
4.0 2.0 1.4 1.0 0.7 0.5 0.4 0.3 0.2 0.1 0.1 0.0
5.0 2.5 1.7 1.2 0.9 0.6 0.4 0.3 0.3 0.2 0.1 0.1
6.0 3.0 21 1.4 1.0 0.7 0.5 04 0.3 0.2 0.1 0.1
7.0 3.6 24 1.7 1.2 0.8 0.6 0.5 0.4 0.2 0.1 0.1
8.0 4.1 2.8 1.9 1.4 1.0 0.7 0.5 04 0.2 0.2 0.1
9.0 4.6 3.1 2.2 1.5 1.1 0.8 0.6 0.5 0.3 0.2 0.1
10.0 5.1 3.4 24 1.7 1.2 0.9 0.7 0.5 0.3 0.2 0.1
15.0 7.6 5.2 3.6 2.6 1.8 1.3 1.0 0.8 0.5 0.3 0.2
20.0 10.2 6.9 4.8 3.4 24 1.8 1.4 1.0 0.6 0.4 0.3
25.0 12.7 8.6 5.8 4.2 3.0 2.2 1.7 1.3 0.8 0.5 0.3
30.0 15.2 10.3 7.2 5.1 3.6 2.7 2.0 1.5 0.9 0.6 0.4
35.0 17.8 12.0 8.4 5.9 4.3 3.1 24 1.8 1.1 0.7 0.5
40.0 20.3 13.7 9.6 6.8 4.9 3.6 2.7 2.0 1.2 0.8 0.5
45.0 22.8 15.5 10.7 7.6 5.5 4.0 3.0 2.3 1.4 0.9 0.6
50.0 254 17.2 11.9 8.5 6.0 4.5 3.4 2.6 1.6 1.0 0.7
55.0 27.9 18.9 13.1 9.3 6.7 4.9 3.7 2.8 1.7 1.1 0.7
60.0 30.4 20.6 14.3 10.2 7.3 54 4.0 3.0 1.9 1.2 0.8
65.0 33.0 223 15.5 11.1 7.9 5.8 4.4 3.3 2.0 1.3 0.9
70.0 35.5 241 16.7 11.8 8.5 6.3 4.7 3.6 2.2 1.4 0.9
75.0 38.1 25.8 17.9 12.7 9.1 6.7 5.0 3.9 2.3 1.5 1.0
80.0 40.6 27.5 19.1 13.6 9.7 7.2 54 4.1 2.5 1.6 1.1
85.0 43.1 20.2 20.3 14.4 10.3 7.6 5.7 4.4 2.7 1.7 1.1
90.0 45.7 30.9 214 15.4 10.9 8.1 6.0 4.6 2.8 1.8 1.2
95.0 48.2 32.6 226 16.1 11.6 8.5 6.4 4.9 3.0 1.9 1.3
100.0 50.7 34.4 23.8 17.0 12.2 9.0 6.7 5.1 3.1 2.0 1.3
105.0 53.3 36.0 251 17.8 12.8 9.4 7.1 5.4 3.3 2.1 1.4
110.0 55.8 37.8 26.2 18.7 13.4 9.9 7.4 5.7 3.4 2.2 1.5
120.0 60.9 41.2 28.7 20.4 14.6 10.8 8.1 6.2 3.7 24 1.6

130.0 66.0 44.7 31.0 221 15.8 11.7 8.7 6.7 4.0 2.6 1.7
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