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Sensar Simdlator

INTRODUCTION

TheModel 11920 Sensor Simulator isdesigned to provide simu-
lated sensor datato aid in the testing of the Automated Weather
Observing System’s (AWOS) Model 1190 Data Collection Plat-
form (DCP). It can also be used asadigital dc voltmeter to check
a system’'s power supplies through its built-in connectors, or,
with the addition of test leads connected to its BNC connector,
to check voltages at other points (within the range of £20Vdc).
Using the Sensor Simulator, an operator can functionally
verify a system’s performance. The simulator is connected in
place of the system sensors, and the sensor input levels are set
using switches located on the front panel. Most of the sensor
inputs have three levels available: low, mid, and high. The data
output values of the system under test can then be verified to
correspond with the levels set on the Sensor Simulator.
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CONNECTION

The Sensor Simulator requires a standard 9V bat-
tery (not supplied) to operate. Before using the
simulator, install a9V battery in the battery com-
partment in the back cover and attach the snap-on
connector.

The Sensor Simulator cableisfitted with three
connectors that connect to mating connectors on
the AWOS system’s Model 1190 DCP backplane.
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To connect the cable, disconnect the removable
terminal blocksfrom the DCP backplane and con-
nect the ssmulator cable'sconnectorsintheir place.
TB2 of the smulator cable connects to TB2 on
the backplane; TB3 of the simulator cable connects
to TB3 on the backplane; and TB4 of the simula-
tor cable connects to TB4 on the backplane. Fig-
ure 1 shows the connections.
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Figure 1
Sensor Simulator Interconnection
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OPERATION

General

The Sensor Simulator isused to verify system per-
formance by replacing a system’s sensors with
known simulated values, then comparing the
system’s output values with the ssmulated values.
For example, wind speed sensors are simulated by
generating a specific frequency and applying it to
the weather system under test. The system is then
checked to ensure that its output agrees with the
applied frequency. When the simul ator is connected
to an AWOS Model 1190 DCP and turned on, it
continuously outputs simulated valuesfor the sup-
ported sensors according to the current settings of
the ssmulator selector switches.
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Figure 2
Sensor Simulator Front Panel

Simulated Values

The various sensor outputs are simulated as fol-
lows:

Wind speed sensors are simulated by
generating a specific frequency and apply-
ing it to the weather system under test.
For wind direction, temperature, relative
humidity, day/night, and auxiliary outputs,
adc voltage is generated. If the system
under test is operating properly, the output
values will correspond to the applied dc
voltage.

A rain gauge output is simulated by a
frequency output of 0.1 Hz. Therefore, a
rain gauge “tip” is generated approximately
once every 10 seconds.

For many of thesimul ated weather parameters,
the operator can vary the output level s between low,
mid, and high ranges using the simulator selector
switches.

An LED display is provided to allow the op-
erator to verify internal voltages, such astheinter-
nal battery or the +5Vdc reference. The ssmulated
dc voltage levels (for wind direction, temperature,
relative humidity, day/night, and auxiliary) can also
be viewed to ensure that the simulator is operating
correctly.

Display Switch

The Display switch selectswhich parameter isdis-
played on thesimulator’'sLED screen. Thisswitch
lets the user monitor:

Internal +5 volt reference (+5V REF (INT))
+15V power supply (+15V)

+12V power supply (+12V)

-5V power supply (-5V)

+5V power supply (+5V)

Day/Night Sensor ssmulation level (D/N)
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Internal battery voltage (INTBATT)

Wind Direction simulation level (WD)
Temperature, Relative Humidity, and
Auxiliary Sensor simulation levels (TP/RH/
AUX)

The DVM position selectsthe BNC input, and
changes the Sensor Simulator’s function to that of
adigital dc voltmeter with an input range of + 20
Vdc.

Note: All sensorsare continuously simulated re-
gardless of the position of the Display switch.

Simulator Switches

The simulator selector switches are two- or three-
position switches that allow the user to vary the
simulated sensor levelsamong severa settings. The
Wind Speed, Wind Direction, and Day/Night se-
lector switches use single switchesto vary the val-
ues. The combined Temp/RH/Aux selector uses a
combination of two switchesto select any of three
values.

Setting Wind Speed Levels

The Sensor Simulator can be used to simulate sen-
sor outputs for the 2030 and 2100 wind speed sen-
sors. Three possible settings are avail able, each of
which correspondsto adifferent wind speed value
for each of the supported models. The wind speed
valueregistered by the system under test will there-
fore depend on the sensor being simulated (M odel
2030 or Model 2100).

In the DOWN position, the sensor reading
should be 0 knots for both the 2030 and
2100.

In the MIDDLE position, the sensor reading
should be approximately 27 knots (+2
knots) for a 2030, and approximately 57
knots (2 knots) for a 2100.
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In the UP position, the sensor reading
should be approximately 53 knots (£2
knots) for a 2030, and approximately 113
knots (2 knots) for a 2100.

Setting Wind Direction Levels

Wind direction issimulated using asingle two-po-

sition switch.
When the switch isin the DOWN position,
the output level is0.883V, which corre-
sponds to awind direction of 180° (£5°).
When the switch isin the UP position, the
output level is 1.667V, which corresponds
to awind direction of 360° (£5°).

Setting Temp/RH/Aux Levels

Simulation levels for Temperature, Relative Hu-
midity, and Auxiliary inputs are all set using a
single pair of two-position switches.
When the left switch isin the DOWN
position, the output level is OV, correspond-
ing to atemperature of -40°C (+4°C) and
0% (+3%) relative humidity.
When the left switch isin the UP position
(SPAN), the output level is determined by
the position of the right switch.
When the left switch is set to SPAN and the
right switch isin the DOWN position, the
output level is 0.5V, which corresponds to a
temperature of +10°C (£3°C) and 50%
(£3%) relative humidity.
When the left switch is set to SPAN and the
right switch isin the UP position, the
output level is 1.0V, which corresponds to a
temperature of +60°C (£3°C) and 100%
(£3%) relative humidity.
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Setting Day/Night Levels

The Day/Night simulator switch usestwo positions
to simulate the daytime state (OV) and the night-
time state (+5V).

DOWN=0V, or Day
UP=+5V, or Night

Using the Sensor Simulator as a
Voltmeter

When the Display switch is set to the DVM (Digi-
tal Vot Meter) position, the BNC connector volt-
age level will appear on the LED display. Thein-
put voltage range of the DVM is+ 20V dc. To use
thedigital dc voltmeter, test leadswithaBNC type
connector must be connected to the Sensor
Simulator’'s BNC connector. The measured volt-
age will be displayed on the simulator’s screen
(provided the Display switchisin the DVM posi-
tion).

Testing DCP Power Supplies

A key function of the Model 11920 Sensor Simu-
lator isto allow the operator to measure the power
supply voltages of the AWOS Model 1190 DCP.
These voltages can be viewed on the LED display
by setting the Display switch to +5, -5, +12, or
+15. During this measurement, all sensor ssmula-
tionlevelswill continue to be sent; sensorsare con-
tinuously simulated regardless of the position of
the Display switch.

Power Switch

When the power switchisON, the Sensor Simula-
tor will continuously output simulated sensor lev-
els, and will monitor the selected input voltage lev-
els.

Internal Battery

The Sensor Simulator is powered by an internal
9V battery. The statusof theinternal battery should
be checked periodically by setting the Display se-
lector switch to INTBATT and observing the dis-
played value. If the value drops below 7.5 volts,
replace the 9V battery.
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CALIBRATION

The Sensor Simulator includestwo calibration fea-
tures: a+5V internal reference calibration potenti-
ometer (R18), and a display calibration potenti-
ometer. Adjustment of either of these two potenti-
ometers should be required rarely, if at all.

The simulator can be tested for calibration pe-
riodically by checking the +5V internal reference.
To do this, set the Display switch to +5V REF
(INT), and observe the value shown on the LED
display. It should read 5.00. If a value other than
thisis shown (5.01, for example), either the inter-
nal +5V reference or the display may need to be
adjusted. The simulator can be returned to All
Weather Inc. for servicing, or the following cali-
bration procedure can be performed.

1 Disconnect the snap-on connector from the
9V battery and feed the connector through
the hole in the back cover.

2 Removethefour screwsfromthe simulator’s
back cover and remove the back cover.

3 Remove the nut and star washer securing the
BNC connector.

4 Unscrew the internal nut securing the
multiwire cable.

5 Remove the knob from the rotary switch us-
ingal/16” hex key, and remove the nut from
the switch shaft.

6 Remove the four screws holding the printed
circuit board (PCB) in placeand carefully lift
out the PCB.
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7 Reconnect the 9V battery to the clip-on con-
nector.

8 Todeterminewhether the problemiswiththe
internal +5V reference or thedisplay, the +5V
reference can be tested by taking a voltage
reading at TP1 onthe PCB. If 5.000V isseen
at TP1, thedisplay needsto becalibrated (see
step 6). If the voltage at TPL1 is other than
5.000, adjust potentiometer R18 until thevolt-
age at TP1 is 5.000V. Following this adjust-
ment, the display should read 5.00. If it does
not, you will also need to calibrate the dis-
play, as explained in the next step.

9 Thedisplay is calibrated through a potenti-
ometer on the back of the PCB. To adjust this
potentiometer, insert a screwdriver through
the hole in the PCB immediately behind the
LED display. While watching the display,
adjust the potentiometer until the display
reads 5.00.

10 Disconnect the 9V battery.

11 Replacethe PCB inthecaseand secureit with
the four screws removed in step 3.

12 Refasten al hardware removed or |oosened
in steps 3 through 5.

13 Feed the battery connector through the hole
in the back cover and into the battery com-
partment.

14 Replace the back cover and fasten with the
four screws removed in step 2.

15 Reinstall the 9V battery and reconnect the
snap-on connector.
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MAINTENANCE

No maintenance is required with the Model 11920 Sensor Simulator.
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SPECIFICATIONS

Supply Voltage Standard 9V battery
Operating Temperature -20t0+60 C
Storage Temperature -30to+75C

DVM Input Limits -20to +20 Vdc
Battery Life Approx. 6 hours cont.
Size 56" X 3.2¢
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DRAWINGS

The following pages contain drawings to aid in the use and maintenance of the Sensor Simulator.
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