INSTRUCTION MANUAL FOR THE AHT-200-01
ABSOLUTE HUMDITY TRANSMITTER

OHIM:C

INMNMSTROUMENTS

Phone (410) 820-5111 Ohmic Instruments www.ohmicinstruments.com
Toll Free(800) 626-7713 | | 3081 EIm Point Industrial Drive Sales: sales@ohmicinstruments.com
Fax (410) 822-9633 St. Charles, MO 63301 USA Service: service@ohmicinstruments.com

SF-SLS-542 (A)



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.

* The AHT-200-01 card is calibrated to the sensor and must be used with the corresponding numbered
sensor. The card must be recalibrated if a new sensor is used.

INSTALLATION AND CONNECTION
AHT-200-01 Circuit Board

SCREW TERMINAL BLOCK ‘\ /7 1-WAY SENSOR CONNECTOR

/ ABS-100 SENSOR

+18-28V DC 7A-'—e 1 O BLACK
e 2
1.60" [S] o. 25 O RED
ABSOLUTE HUMIDITY 3|0 WHITE

OUT (+0-10V DC)

Fig. 1

The AHT-200 card has three connections 1) power supply (+18-28
VDC), 2) ground, and 3) AbsH signal output (0- 10 VDC). The black,
red, and white sensor cable connector plugs into the AHT-200-01
circuit card (see Fig. 1).
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APPLICATIONS

Absolute Humidity Sensors are widely used in appliances such as clothes dryers and microwave ovens. There has been 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 0-10 VDC output. The data sheet for the unit can be viewed at

www.ohmicinstruments.com .

ABS- 300 Sensor Dimensions
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AHT-200-01 Output Equations.
Where: AH is in g/m’ and T is temp. in Deg. C.
Oto5SVDCout=((a*AH*AH+b*AH)* (c*T*T+d*T+e)*f)*0.3846153846
O0to 10 VDCout=((a*AH*AH+b*AH) *(c*T*T+d*T+e)*f)*0.7692307692

Constants: a =-0.00067742 b=0.17704445 ¢ =-0.000017156
d =-0.00088115 e=1.11463 f=1.062806

The maximum VDC out is at 130 g/m’ at 60 Deg. C. The VDC out will be a lower value for
others temperatures.
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utput vs Absolute Humidity
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0 to 10 VDC Out given AH and TEMP in C. *(For 0 to 5 VDC out divide value in chart by 2)

AHg/m3| 0C 5c 10c | 15C [ 20C | 25C [ 30C | 35C [ 40C | 45C [ 50C | 60C | 70C | 80C | 90C | 100C | 150C | 200C
1.0 0.16) 0.16[ 0.16) 0.16[ 0.16) 0.16/ 0.15 0.15 0.15 0.15 0.15 0.14/ 0.14 0.13] 0.13] 0.12] 0.09] 0.04
2.0 0.32] 032 0327 032 0.31 0.31 0.31 0.31 0.300 0.30] 0.300 0.29] 0.28 0.27] 0.26] 0.25 0.17] 0.07
3.0 0.48 048 0.47) 047/ 0.47) 046 0.46] 046 0.45 045 044 043 042 040 0.3 0.37] 0.26) 0.11
4.0 0.64 063 0.63 063 062 062 0.61 061 0.60 059 0.59 057 0.55 0.53] 0.51 0.49 0.34 0.14
5.0 SAT 0.79] 0.78 0.78 0.77{ 0.77] 0.76[ 0.75 0.75 0.74 0.73[ 0.71] 0.69] 0.66) 0.64 0.61 0.42 0.18
6.0 094 094 093 093 092 091 090 089 088 087 085 082 079 0.76f 0.73 0.51 0.21
7.0 SAT 1.09] 1.08] 1.07] 1.07] 1.06] 1.05 1.04 1.03] 1.01 0.990 0.96 0.92 0.88 0.84 0.59] 0.25
8.0 1.24/ 1231 1.22] 121 1.200 119 118 117 115 112 1.09] 1.05 1.01 0.96) 0.67] 0.28
9.0 1.39] 138 137 1.36] 1.35 134 132 131 129 126 1.22| 1.18 1.13] 1.08 0.75 0.32
10.0 SAT 1.53] 1521 151 149 148 1.46] 145 143 139 135 1.30[ 1.25 119 0.83 0.35
11.0 1.67] 1.66] 1.65 1.64 1.62[ 1.60 159 1.57] 153 1.48 143 137 1300 0.91 0.38
12.0 1.82 1.81 1.79] 1.78 1.76 1.74 1.72] 170, 1.66[ 1.61 155 1.49 142 0.99 0.42
13.0 SAT 195 193 192 190 1.88 1.86 1.84 1.79 1.73] 1.67] 1.60 153 1.07] 0.45
14.0 209 207 2.06 204 2.02 200 197 192 186 1.79 1.72] 1.64 1.14 0.48
15.0 223 221 220 217 215 213} 210 2.05 198 191 183 1.75 1.22 0.52
16.0 237 235 233 231 229 226 223 2171 211 2.03 195 1.86 1.30] 0.55
17.0 251 249 247 244 2420 239 236 230 223 215 2.060 1.97] 1.37| 0.58
18.0 SAT 262 260[ 258 255 252 249 243 235 227 217 2.07] 145 0.61
19.0 276 274 271 268 2.65 262 255 247 238 229 218 1520 0.64
20.0 2.89 287 2.84 281 278 275 2.67] 259 250 240 229 159 0.67
21.0 3.02] 3.000 297 294 291 287 280 271 261 251 239 1.67 0.70
22.0 3.16] 3.13] 3.10] 3.07] 3.03] 3.000 2.92] 2.83 272 261 249 1.74 0.74
23.0 3.28] 3.26| 3.23] 319 3.16] 3.12| 3.04] 294 284 2.72| 260 1.81 0.77
24.0 SAT 3.38] 3.35| 3.32] 3.28] 3.24 3.15 3.06) 295 2.83 2.70f 1.88 0.80
25.0 3.51 3.48 3.44] 3.40 336 3.27] 3.17] 3.06f 2.93 2.80[ 1.95 0.83
26.0 3.64 3.60] 3.56] 3.53 3.48 3.39] 3.28 317/ 3.04 290 2.02] 0.85
27.0 3.76] 3.72| 3.69 3.65( 3.60F 3.50| 3.40] 3.27] 3.14 3.00f 2.09] 0.88
28.0 3.88] 3.85( 3.81 3.76) 3.72] 3.62[ 351 3.38 3.24 3.09 216 0.91
29.0 4.000 3.97] 3.93 3.88 3.84 3.73] 3.62 349 3.34 3.19 2.23] 0.94
30.0 412 4.09] 4.04 4.000 3.95 3.84 3.72| 3.59 345 329 2.29] 0.97
31.0 SAT 4200 4.16] 411 4.06) 3.95 3.83] 3.700 3.54 3.38 2.36] 1.00
32.0 432 428 4.23] 4.18] 4.06] 3.94 3.80] 3.64 348 242 1.02
33.0 444 439 434 429 417 4.04) 3900 3.74 3.57] 2.49 1.05
34.0 4.55| 450 4.45 4.40 4.28 4.15 4.00f 3.84 3.66f 2.55 1.08
35.0 466 4.62] 456 451 439 425 410 3.93 3.75 262 1.11
36.0 4771 4731 4.67] 4.62] 449 435 4200 4.03] 3.84 2.68 1.13
37.0 489 4.84] 4.78] 4.72] 4.600 4.45 4300 4.12] 3.93 2.74 1.16
38.0 5.000 494 4.89 483 4.700 4.55 439 421 4.02 280 1.19

Page5



0 to 10 V Out given AH and TEMP in C. *(For 0 to 5 V out divide value in chart by 2)

AHg/m3 [ 0C 5¢c 10c | 15C [ 20C | 25C [ 30C | 35C [ 40C | 45C | 50C | 60C | 70C | 80C | 90C | 100C | 150C | 200C
39.0 5.10] 5.05] 5.000 494 4.80] 4.65 4.49 4300 4.11 286 1.21
40.0 SAT 516 5100 5.04f 490 4.75 458 4.40 419 292 1.24
41.0 526 5200 5.14 5.000 4.85 4.67| 4.48 4.28 2.98 1.26
42.0 537 531 524 510 4.94 477 4.57] 436 3.04 1.29
43.0 547] 541 534 5200 5.04 486 4.660 445 3.100 1.31
44.0 5.57] 551 544 5300 5.13 495 4.75 453 3.16] 1.34
45.0 5.67] 5.61| 554 539 522 504 4.83 461 3.221 1.36
46.0 577] 571 564 549 532 513 492 469 3.27] 1.38
47.0 5.87] 580 5.73] 558 541 521 5.000 4.77] 3.33 1.41
48.0 597 590, 5.83 567 550 530 5.08 4.85 3.38 1.43
49.0 6.06) 599 592 576 558 538 517 493 3.44 1.45
50.0 6.16) 6.09] 6.01] 585 5.67] 547/ 5.25 5.00 3.49 1.48
51.0 6.25 6.18 6.11] 594 5.76] 555 5.33 5.08 3.54 1.50
52.0 SAT 6.27] 6.200 6.03] 5.84] 5.63 540 5.15 3.60] 1.52
53.0 6.36] 6.28] 6.12] 593 5.71] 548 5.23 3.65 1.54
54.0 6.45 6.37] 6.200 6.01 5.79] 5.56[ 5.300 3.70[ 1.56
55.0 6.54 646 6.29) 6.09] 5.87] 563 537 3.75 1.58
56.0 6.63] 6.55 6.37] 6.17] 595 571 544 3.80 1.61
57.0 6.71 6.63] 6.45 6.25 6.03] 5.78 552 3.85 1.63
58.0 6.79] 6.71] 6.53] 6.33( 6.100 5.86[ 5.58 3.90[ 1.65
59.0 6.88] 6.79] 6.61 6.41 6.18 593 5.65 3.94 1.67
60.0 6.96) 6.88] 6.69 6.48 6.25 6.000 5.72] 3.99 1.69
61.0 7.04 696 6.77] 6.560 6.32] 6.07] 5.79 4.04 1.7
62.0 712 7.03] 6.85 6.63 6.40] 6.14] 5.85 4.08 1.73
63.0 7200 711 6.920 6.71 6.47] 6.200 592 413 1.75
64.0 728 719 7.000 6.78) 6.54 6.27] 598 417 1.76
65.0 735 7.26] 7.07] 6.85 6.60] 6.34 6.04 422 1.78
66.0 SAT 7.34 714 6.92] 6.67] 6.40 6.100 4.26] 1.80
67.0 741 721 6.99 6.74 6.46] 617 4.30, 1.82
68.0 748 728 7.05 6.80] 6.53] 6.23 4.34 1.84
69.0 755 735 712 6.87] 6.59 6.28 4.38 1.85
70.0 7.62 742 719 6.93] 6.65 6.34 4.42 1.87
71.0 7.69 748 7.25 6.99 6.71 6.40 4.46] 1.89
72.0 7.76] 755 7.32] 7.05 6.77] 6.46] 4.50 1.90
73.0 783 761 7.38 711 6.83 651 4.54 1.92
74.0 7.89 768 744 7171 6.88 6.560 4.58 1.94
75.0 7.95 774 750 7.23] 6.94 6.62] 4.62] 1.95
76.0 8.020 780 7.56] 7.29] 6.99 6.67] 4.65 1.97
77.0 8.08) 786 7.62 735 7.05 6.720 4.69 1.98
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0to 10 V Out given AH and TEMP in C. *(For 0 to 5 V out divide value in chart by 2)

AHg/m3 | 0C 5c 10c [ 15C | 20C | 25C | 30C [ 35C | 40C | 45C | 50C | 60C [ 70C | 80C | 90C | 100C | 150C [ 200C
78.0 8.14 792 7v.67] 7400 710 6.77] 4.720 2.00
79.0 8.200 798 7.73 745 715 6.82] 4.76 2.01
80.0 8.26) 8.03[ 7.78 751 7.200 6.87] 4.79 2.03
81.0 SAT 8.09) 7.84] 7.56) 7.25 6.92 4.83 2.04
82.0 8.14 789 7.61 7.30] 6.96 4.86] 2.05
83.0 8.200 794 766 7.35 7.01 4.89 2.07
84.0 825 799 7v.71 740 7.05 4.92] 2.08
85.0 8.30] 8.04 7.76) 7.44] 7.100 4.95 2.09
86.0 8.35] 8.09 7.80] 7.49 7.14 498 2.11
87.0 8.40] 8.14] 7.85 7.53 7.18 5.01] 2.12
88.0 8.45 819 7.89 7.57] 7.22] 5.04 2.13
89.0 8.50] 823 794 761 7.26 507 214
90.0 8.54 828 798 7.66[ 7.30 5.09 215
91.0 8.59 832 8.02 7.70] 7.34 512 2.16
92.0 8.63] 836 8.060 7.73 7.38 5.15 2.18
93.0 8.67| 840 8.100 7.77] 7.41 517 2.19
94.0 8.71 844 8.14 7.81 7.45 520 2.20
95.0 8.75| 848/ 8.18 7.85 7.48 522 2.21
96.0 8.79] 852 821 7.88 7.52 524 222
97.0 8.83] 855 825 791 7.55 527 2.23
98.0 8.87] 859 828 7.95 7.58 529 224
99.0 8.90] 862 832 798 7.61 531 224
100.0 8.94 866 8.35 8.01 7.64 533 225
101.0 8.97] 8.69 8.38 8.04 7.67 535 2.26
102.0 9.000 8.72f 8.41 8.07] 7.700 537 227
103.0 9.03] 8.75 8.44 810 7.720 539 2.28
104.0 9.06] 8.78] 8.47 812 7.75 541 2.29
105.0 9.09 881 850 815 7.77] 542 2.29
106.0 9.12) 8.84] 852 817 7.80] 544 2.30
107.0 9.15[ 8.86] 8.55 8.200 7.82[ 546 2.31
108.0 9.17] 889 8.57] 822 7.84 547 2.31
109.0 9.20f 891 8.59 824 7806 549 2.32
110.0 9.22[ 893 8.61 8.26| 7.88 550 2.33
111.0 9.24 896 8.64 8.28 790 551 2.33
112.0 9.26( 8.98] 8.66] 8.30] 792 553 234
113.0 9.28 9.00f 8.67] 832 7.94 554 234
114.0 9.300 9.01f 8.69 834 7.95 555 235
115.0 9.32] 9.03( 8.71) 835 797 556 235
116.0 9.34 905 8.72 837 798 557 235
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0to 10 V Out given AH and TEMP in C. *(For 0 to 5 V out divide value in chart by 2)

AHg/m3| 0C 5c 10c [ 16C | 20C | 25C | 30C [ 35C | 40C | 45C | 50C | 60C [ 70C | 80C | 90C | 100C | 150C [ 200C
117.0 9.35] 9.06f 8.74 8.38 8.000 5.58 2.36
118.0 9.37] 9.08] 8.75 840 8.01] 559 2.36
119.0 9.38 9.09] 8.77) 841 8.020 560 2.37
120.0 9.390 9.10[ 8.78 842 8.03 560 2.37
121.0 9.41] 911 8.79) 843 8.04 561 2.37
122.0 9.42 912 8.80] 8.44 8.05 562 237
123.0 9.42 913 8.81 845 8.06 562 2.38
124.0 9.43 9.14] 8.81] 845 8.06 5.63 2.38
125.0 9.44 915 8.82) 846 8.07 5.63 2.38
126.0 9.44 915 8.82) 847 8.08 5.63 2.38
127.0 9.45 9.16] 8.83] 847 8.08 5.64] 2.38
128.0 9.45 9.16] 8.83] 847 8.08 564 2.38
129.0 9.46] 9.16| 8.83] 8.48 8.08 5.64] 2.38
130.0 946 9.16f 8.84 848 8.09) 564 238
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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 29.4 21.3 15.6 11.6 8.7 6.6 5.0 3.9 3.1 2.4 1.5
3.0 61.9 44.1 31.9 23.4 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 0.7 6.2
9.0 95.8 70.2 52.1 39.1 29.7 22.7 17.6 13.8 10.9 6.9
10.0 SAT 78.0 57.9 43.4 33.0 25.3 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 24.1 15.4
25.0 SAT 82.4 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 14 1.0 0.7 0.5 04 0.3 0.2 0.1 0.1 0.0
5.0 2.5 1.7 1.2 0.9 0.6 04 0.3 0.3 0.2 0.1 0.1
6.0 3.0 2.1 14 1.0 0.7 0.5 0.4 0.3 0.2 0.1 0.1
7.0 3.6 2.4 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 14 1.0 0.7 0.5 0.4 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 2.4 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 2.4 1.8 14 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 55 4.0 3.0 2.3 14 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 22.3 15.5 11.1 7.9 5.8 4.4 3.3 2.0 1.3 0.9
70.0 35.5 24 1 16.7 11.8 8.5 6.3 4.7 3.6 2.2 14 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 29.2 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 22.6 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 25.1 17.8 12.8 94 7.1 5.4 3.3 2.1 14
110.0 55.8 37.8 26.2 18.7 134 9.9 7.4 5.7 3.4 2.2 1.5
120.0 60.9 41.2 28.7 204 14.6 10.8 8.1 6.2 3.7 2.4 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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