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Met  One  Instruments,  Inc.  is  now  part  of  the  Acoem  international  group 
of  companies.  

 

Met  One  Instruments  has  been  designing  and  manufacturing  class -
leading meteorological, ambient air sensing, and air quality 
monitoring  instrumentation  since  its  inception  in 1989.  Its  line  of  robust 
industrial - grade  meteorological  equipment,  air  particulate  monitoring 
equipment, and indoor air quality monitoring systems have set the 
standard  for  the  industry.  Headquartered  in Grants  Pass,  OR,  Met  One 
Instruments,  Inc.  is  fueled  by  a  dedicated  expert  team  who  is  diligently 
working to advance the technology required to ensure continued 
improvements in human and environmental health now and for 
generations to come.  

 

Acoem is committed to helping organizations and public authorities 
find the right balance between progress and preservation — 
safeguarding businesses and assets and maximizing opportunities 
while conserving the planet’s resources. Headquartered in Limonest , 
France,  Acoem  delivers  unrivaled  inter - operable  AI - powered  sensors 
and ecosystems that empower our customers to make enlightened 
decisions based on accurate and timely information.  

 

In 2021, Acoem acquired Met One Instruments, marking a pivotal 
moment  when  two  industry  leaders  in the  air  quality  monitoring  sectors 
converged — creating a single, stronger and more future - focused 
provider  of  holistic  environmental  monitoring  solutions.  Now,  Met  One 
Instruments  Powered  by  Acoem  has  opened  new  possibilities  through 
an  extensive  offering  of  class  leading,  multi - parameter  environmental 
monitoring and industrial reliability solutions. These integrated 
measurement systems, technologies, and services deliver 
comprehensive solutions for a range of applications, including 
environmental  research,  regulatory  compliance,  and  industrial  safety 
and  hygiene.  

 

For  more  information  about  Met  One  Instruments  Powered  by  Acoem, 
please visit:  metone.com  

For more information about Acoem, please visit: acoem.com  
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1 INTRODUCTION  

1.1 About This  Manual  

This document is organized with the most important information towards the front of 

the manual, such as specifications, installation, alignment , and wiring , which all 020  

owners and operators should read and understand.  
 

 
Figure 1- 1 020  Wind Direction Sensor  
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1.2  Technical Service  

This manual is structured by customer feedback to provide the required information 

for setup, operation, testing, maintaining, and troubleshooting the 020 . Should you 

still require support after consulting the documentation, we encourage you to 

contact one of our expert Technical Service representatives during normal business 

hours of 7:00 a.m. to 4:00 p.m. Pacific Time, Monday through Friday. Product  

warranty information is available at https://metone.com/met - one - warranty . In 

addition, technical information and service bulletins are often posted on our 

website. Please contact us and obtain a Return Authorization (RA) number before 

sending any equipment back to the factory. This allows us to track and schedule 

service work an d to expedite customer service.  

 

Contact  

Information:  

Tel:  + 541 471 7111  

Fax:  + 541 471 7116  

Web:  www.metone.com  

Email:  service.moi@acoem.com  

Address:  Met One Instruments  

200  NE  Greenfield Rd . 

Grants Pass, Oregon 

97526 U.S.A.  

 

Please have the instrument serial number available when contacting the 

manufacturer. On most models manufactured by Met One Instruments, it will be 

located on a silver product label on the unit and also printed on the calibration 

certificate. The serial nu mber will begin with a letter(s) and be followed by a unique 

five - digit number such as U15915.  

 

1.3  About the 020  Wind Direction Sensor  

1.3.1 Description  

The Model 020  Wind Direction Sensor uses a lightweight  vane , and a Hall  effect  

encoder  to produce an analog voltage output proportional to wind direction. The 

sensor has isolated signal and power grounds to  prevent voltage offsets.  An internal 

heater reduces moisture for extended bearing life. The sensor mounts in a crossarm 

assembly, such as the  Model 191 - 1. 
 

1.3.2  Sensor Cable  

The shielded sensor cable has a quick - connect connector with a  PVC jacketed 5  

C onductor , 22AWG cable with an OD of 0.215 . Cable length is given in - XX feet on 

each cable part number. A 1957 - XX cable  is available for translators  and data 

loggers  having terminal strip connections .  
 

  

https://metone.com/met-one-warranty
http://www.metone.com/
mailto:service.moi@acoem.com
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2  MODEL  020  W IND  DIRECTION  S ENSOR  S PECIFICATIONS  

Table 2 - 1 Specifications Table  

Azimuth  Electrical 0 - 357 , Mechanical 0 - 360  

Threshold  0.5 mph  

Linearity   ½  % of full scale  

Accuracy  3  

Damping Ratio  0. 25 (0.4  Magnesium Vane  Option)  

Delay Distance  Less than 3 feet  

Temperature Range  - 50 C to +85 C  

 

2.1  Electrical Characteristics  
 

Input Power  10- 18 VDC , 50  mA  Typical, 70mA max  

 

Heater Power  12 VDC, 350mA  

 

Output  a.  0 - 5 volts for 0 - 360  (default setting)  

b.  0 - 2.5 volts for 0 - 360  ( user selectable)  

 

Load Impedance  50K O hms without significant loss of signal  
 

 

Maximum  Cable Length  300 feet   
 

2.2  Physical Characteristics  
 

Weight  1.1 pounds   

 

Finish  Anodized Aluminum  

 

Mounting  Use with Crossarm Model 191 or equivalent  

 

Cabling  1957 - XX Cable (XX is cable length in feet)  

 
 

NOTE: Load impedance refers to the max resistance the sensors position 

signal output is connected to. Below 50K Ohm s , there may  be  a noticeable 

drop in the signal voltage.  
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2.3  Optional Accessories  
 

o 2267 External heater and power supply for extreme low temperature 

operation.   

o 2755 Aluminum vane assembly.  

o Magnesium vane assembly.  

o Model 040 Degree Wheel Calibrator.  

o Model 042 Telescopic Orientation Fixture.  
 

3  INSTALLATION  
 

3.1  Model 020  Wind D irection Sensor Installation  
 

A.  Select output voltage range. Slide outer cover down to expose circuit board.  

e.g. Connect the y ellow connector wire to J2 - 3  for 0 - 5  VDC  (default)  output, 

or J2 - 4  for 0 - 2.5  VDC  output  ( Refer to  Figure 3 - 2  84230  PCBA  Pinout ) . 

 

B.  Check to see that the vane assembly rotates freely.  

 

C.  Ensure  the vane assembly is properly balanced and that the balance 

counterweight is tight. With the vane mounted, hold the sensor horizontal.  

Verify balance.  

 

D.  Install the sensor in the crossarm with the keyed bushing. The orientation of 

the screw in the stem of the wind direction sensor will fit through the hole in 

the mounting bushing.  

 

E.  Connect the cable assembly to the keyed sensor receptacle and secure  it to 

the mounting arm  using cable ties . 
 

3.2  Model 020 Wind Direction Sensor Alignment  
 

T he Orientation screw located on the stem of the sensor is to be oriented so that it 

points south. Proceed as follows:  

 

A.  Tape the sensor hub and column together so that the notches on each part 

are exactly aligned.  

 

B.  Loosen the two set screws in the alignment bushing  so that the sensor and 

bushing may be rotated.   

 

C.  Rotate the sensor so that the vane  (counterweight end) points directly south.  
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D.  A transit located either directly south or directly north will facilitate the 

alignment process; merely rotate sensor until vane and sensor column merge 

completely, then tighten the set screws into the mounting bushing.  

 

E.  Optional alignment accessories are available:  

 

1. A telescopic orientation device, which is inserted into alignment bushing 

until alignment is achieved. Bushing is locked and orientation device is 

removed and wind direction sensor installed.  

 

2.  A compass orientation device operates in similar manner but  is not 

suitable for steel towers or poles.  
 

3.3  Wiring  
 

The  1957  cable assembly contains five wires. Typical wiring hookup is shown in Figure 

3 - 1. The 84230 PCBA contains two terminal blocks, refer to Figure 3 - 2  if  Sensor needs 

to be rewired.  
 

3.4  Lightning  Protection  
 

Weather sensors are sensitive to direct or nearby lightning strikes. A well - grounded 

metal rod or frame should be placed above the sensor installation. In addition, the 

shield on the signal cable (white/brown wire)  must be connected to a good earth 

ground at the translator end, and the cable route should not be vulnerable to 

lightning.  
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Figure 3 - 1 Cable Wiring  

 

 

 

 

Figure 3 - 2  84230  PCBA  Pinout  

 

 

 

To 020 Internal 

Harness 

 

To Hall Effect 

Encoder 
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4  OPERATIONAL CHECK - OUT  
 

4.1  020  Wind Direction Sensor Check - Out  (standard 360 ° operation)  
 

A.  With the sensor connected to the input, upon movement of the sensor’s vane 

in a clockwise direction ( as seen on previous page ), the module’s output will 

move up - scale. Movement of the module’s output will progress up - scale until 

the 360  (full scale) mark has been reached; then output will drop to 0 .  When 

the notches on the rotating hub and the column of the sensor are exactly 

aligned, the output signal will correspond to 180 . 
 

4.2  020  Wind Direction Sensor Check - Out  (with 540 °  conversion 

electronics)  
 

A.  With the sensor connected to the input, upon movement of the sensor’s vane 

in a clockwise direction (as seen on previous page ), the module’s output will 

move up - scale. Movement of the module’s output will progress up - scale until 

the 540  (full scale )  mark has been reached, and then  the output will drop to 

180 . Continued clockwise rotation will again bring the module’s output up -

scale to 540  and the action is repeated. When the notches on the rotating 

hub and the column of the sensor are exactly aligned, the output signal will 

correspond to 180  (or 540  on the expanded scale ) . 

B.  The sensor has a built - in Power Resistor  (heater)  that is designed to provide 

a slight rise in the internal temperature, providing a small positive pressure. 

This heater requires an external 12V (@ 350 ma) power supply.  If the sensor 

heater is used, then check internal heater operation by sliding sensor cover 

down and touching the housing between the position sensor and the PCBA. 

The housing should feel warmer than the adjoining metal parts.  



 

020 - 9800 Rev A Manual                                         Model 020  Page 10 of 18  

 

5  MAINTENANCE AND TROUBLESHOOTING  

5.1  General Maintenance Schedule  
 

6 - 12 Month Intervals:  

 

• Inspect Sensor for proper operation per Section  4.1  and  4.2 .  

 

• Calibration as required per Section  5.4 . 

 

12- 24 Month Intervals:  

 

• Replacement of sensor bearings as per Section 5.5  
 

Table 5 - 1 020  Wind Direction Sensor Troubleshooting  

Symptom  Probable Cause  Solution  Refer to  

 

Output voltage 

seems to be 

erratic or floating  

 

 

 

Bad Signal/ Signal 

ground connection  

Potential Logger 

issue  

 

 

 

Check terminal block J1 

and J2, Confirm 

continuity betw een 

84230 PCBA and 3013 

cable  

 

Figure 3 - 1 

Figure 3 - 2  

Section 5.2  

 

 

 

 

No wind direction 

output  

Loss of supply 

voltage  

Check +12V supply and 

connecting cables  

Figure 3 - 1 

Figure 3 - 2  

 

 

 

 

Faulty 84019 

Harness  

 

Faulty circuit 

amplifier (output 

often will be steady 

5.0V)  

Check 84019 Leads  

Replace if damaged  

 

Check +5V on 84230 

PCBA (D VM  to TP 2  & 

TP 4 )  

Replace 84230  PCB A  

Section 5.7  

 

 

Section 5.8  

  

Faulty Hall  effect 

encoder  

 

Check Position on 84230 

(DVM to TP1 & TP4)  

Replace Hall  effect 

encoder  

 

Section  5.6  

 

No change in wind 

direction output 

below 2 - 5 mph  

Bad bearings  Replace bearings  Section 5.5  
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5.2  020  Wind Direction Sensor:  6 - 12 Month Periodic Service  (Refer   

to 020  Assembly Drawing )  
 

A.  At the crossarm assembly, disconnect the quick disconnect plug from the 

sensor (leave the cable secured to the crossarm). Remove the sensor from 

the crossarm assembly bushing. Leave the bushing secure in the fitting.  

 

B.  Loosen the set screw on the bottom edge of the vane hub. Support the 

rotating hub of the sensor with one hand and pull the vane assembly free.  

 

C.  Visually inspect the wind vane assembly to ensure that the wind vane and 

counterweight are securely attached to the wind vane rod, and that the set 

screw in the top edge of the rotating hub holds the rod in place.  

 

D.  Slide the sensor cover down to expose the Hall  effect  encoder  assembly and 

signal conditioning module.  

 

E.  Inspect the sensor for loose wiring, cracks, or corrosion. Inspection should 

include all internal components, such as the Hall effect encode r and the 

84230 circuit board, as well as the sensor body . 

 

F.  Inspect the shaft coupler for proper position. Make sure that the marks on 

the rotating hub and the column assembly are  aligned, and that all set 

screws are tight.  

 

G.  Rotate the sensor hub assembly to make sure that it turns freely, and that 

the sensor bearings are not damaged.  

 

H.  Make sure that the Hall  effect  encoder  assembly is rigid in its holder.  

 

I. Apply a small amount of silicone lubricant (Dow Corning DC - 33 or 

equivalent) to the sensor O - ring seals. Slide the cover up over the sensor 

and wipe off any excess lubricant.  

 

J.  Support the rotating hub of the sensor with one hand and mount the wind 

vane assembly on the hub.  The wind vane assembly is keyed to fit the pin on 

the hub. Tighten the set screw in the bottom edge of the vane hub.  

 

K.  A moisture vent is located on the base of the sensor. Make sure that this 

vent is clear.  

 

L.  Reinstall sensor according to installation procedure ( refer to S ection  3.1 ). 

V erify proper operation using procedures in Section 4.1  and  4.2 . 
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5.3  020  Wind D irection Sensor Maintenance ( Refer to  020  Assembly 

Drawing )  
 

The following procedures require a relatively clean, dry work area, a source of 12 

VDC power at 100 mA minimum , a Model 040 Degree Wheel, and a digital voltmeter  

with 1mV accuracy.  
 

5.4  020  Wind Sensor Calibration  
 

Any time the bearing s , shaft, hub , or Hall  effect encoder  is removed and replaced, 

the alignment of the sensor  must be reestablished. Perform the following steps for 

calibration:  

 

A.  Connect the  sensor and 1957 cable  to a 12 - volt power supply:  

 

 White  + 12V  

 Black  +12V GND  

 

B.  Connect a voltmeter between green  (signal ground)  and yellow or orange  

(signal output).  

 

 

C.  Slide the Model 040 Degree Wheel onto the column of the wind direction 

sensor. Install the 040 Pointer Assembly onto the rotating hub.  Tape sensor 

hub and column together so that the notches on both parts are exactly 

aligned.  

 

D.  Slide the degree wheel up to the pointer, allowing clearance space, and 

rotate the degree wheel until the pointer is at exactly 180  on the wheel.  

Tighten the degree wheel to the column, checking to ensure that it does not 

interfere with the rotation of the pointer.  

 

E.  Remove tape and rotate the pointer, then recheck the alignment of the two 

notches with the 180  mark on the degree wheel. Readjust if necessary.  

 

F.  Loosen the two set screws  (28)  located  in the shaft  coupler ( 10).  Also s ee 

note on the following page . 

 

 

 

NOTE:  A  digital volt meter  can be connected  to the 84230 PCBA TP1 (signal 

output) and TP4 (signal ground).  
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G.  Place the pointer at 180  and rotate the potentiometer shaft  coupler so that 

an output of 2.500 0.005V (1.250V with a 2.5V output range) is measured. 

Tighten two set screws  (28)  in the  coupler (10)  and recheck at 180 .   

 

H.  Check different wheel positions to confirm proper alignment (Position 

degrees = 360/5 * measured signal voltage)  

 

I. Remove 040 Degree Wheel and pointer. Confirm everything on the sensor is 

tight.  This completes the alignment procedure.  
 

5.5  Sensor Bearing Replacement (Refer to 020  Assembly Drawing )  
 

A.  Remove sensor from tower and remove vane assembly ( Refer to Section 5.2  

 

B.  Disassembl e  sensor and remove the old bearing s  (5) . (Refer to Assembly 

Drawing  )  

 

1. Remove the cover retaining screw (8) located on the base assembly . 

 

2.  Slide the sensor cover ( 22 ) down to expose the Hall  effect  a ssembly  ( 13) 

and circuit board assembly (1 2 ).  

 

3.  Unplug Hall effect encoder cable that connects to the 3 pin terminal 

block J1 on the 84230 PCBA.  

 

4.  Remove the three recessed Phillips head screws from the  top of the  main 

support (19)  to disconnect  the top column  (6)  and Hall effect encoder  

(13) . 

 

5.  Disassemble the Hall effect encoder and mount from the top column by 

removing the two screws ( 25) (Secures items 13 and 11 to top column 

item 6) . 

 

6.  Loosen the two set screws ( 28 )  on the coupler (10) . 

 

  

NOTE: If the setscrews  on coupler (10)  are difficult for alignment, loosen 

screws that hold Items  11 and 13 Hall effect encoder , just to the point the Hall 

effect encoder can be rotated . Then simply twist the Hall effect encoder 

until the target voltage and  position is achieved . From here , tighten the 

screws back up and double check the position output . 

NOTE:  Any time the shaft coupler assembly is removed, the potentiometer 

alignment procedures outlined in Section  5.3 . 
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7.  Slowly pull the rotating hub/shaft assembly ( 2 ) out of the column ( 6 ).  

 

8.  Remove the shield ( 3 ) and slinger ( 4 ) from the column.  

 

9.  Insert a right - angle type of tool, such as an Allen wrench, into the 

top/bottom bearing s ; cock the bearings  slightly to one side and remove 

the bearing s  ( 5 ).  

 

10.  Clean dirt from bearing bore, using a cotton swab and alcohol.  

 

C.  Install the new bearing s  and assemble the sensor.  
 

1. Install new upper bearing  (5)  in the column assembly  (6) . Bearing should 

slide easily into bearing bore.  

 

 

2.  Install slinger (4) and shield ( 3 ) on the column ( 6 ).  

 

3.  Insert the rotating hub/shaft assembly ( 2 ) into the column ( 6 ), through 

the shield ( 3 ), slinger ( 4 ), and bearing ( 5 ).  

 

4.  Install new bottom  bearing (5) into the co lumn assembly (6). Bearing 

should slide easily into bearing bore.  

 

5.  Support the drive coupler ( 10) with one hand and slowly push the rotating 

hub/shaft assembly ( 2 ) into it until the shaft bottoms.   

 

6.  Tighten the two setscrews ( 28) to secure the coupler (10) to the shaft 

assembly (2).  

 

7.  Install the Hall effect encoder (13) and mount (11) to the top column (6) 

and secure with two screws (25).  

 

8.  Attach the top column (6) to the base assembly (9) with three screws 

(20) . 

 

9.  Reconnect the cable from the 84230 PCBA (J1) to the Hall effect 

encoder (11) . 

 

D.  Recalibrate sensor in accordance with  Section 5.4  

 

E.  Replace  vane assembly and reinstall (refer to Section  3.1 ).  

  

CAUTION : Do not lubricate  bearing. Do not force.  
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5.6  Hall  E ffect  Encoder  Replacement  (Refer to 020  Assembly Drawing )  
 

A.  Remove sensor from tower and vane assembly. Refer to Section 5.2  

 

B.  Disassemble sensor:  

 

1. Slide the sensor cover ( 22 ) down to expose the  Hall  effect  encoder  

assembly ( 13) and circuit board assembly ( 12). Disconnect the cable 

connecting to the Hall effect encoder (13).  

 

2.  Loosen the two set screws in coupler  (10)  holding Magnet Assembly.  

 

3.  Remove the three recessed Phillips head screws from the  top of the  main 

support (19)  to disconnect  the top column  (6)  and Hall  effect encoder  

(13) . 

 

4.  Remove the two  screws (2 5 ) to separate Hall  effect  encoder  from top 

column.  

 

C.  Install the new Hall  effect  encoder  by following above instructions in reverse 

order.  

 

D.  Recalibrate the sensor as per Section 5.4  

 

E.  Replace the vane assembly  ( refer to S ection 3.1 ).  

 

5.7  84019  Wiring Harness Replacement  
 

If the  84019 wiring harness has been damaged due to overtightening  J1 header on 

the 84230 PCBA, the 84019 cable should be replaced to prevent any bad 

connections. Below are  the instructions for replacing  the cable.  

 

A.  Remove sensor from tower and vane assembly. Refer to Section 5.2  

 

B.  Slide cover on the sensor (22) to expose the Hall effect encoder assembly 

(13).  

 

C.  Disconnect the 84019 wire leads (x3) connecting to J1 on the 84230 PCBA  

Note the loop in the cable, when putting new one back in try to maintain the 

same loop.  

 

D.  Remove the 84019 from the Hall effect encoder ; this is a black connector 

that has a small clip that must be squeezed.  
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E.  Connect new 84019 harness to the Hall effect encoder . 

F.  Establish a loop and plug the leads into J1 on the 84230 PCBA as  follows: 

Orange to Pin 1, Blue  to Pin 2, and Brown to Pin 3.  

 

Note: Pin 1 on the 84230 PCBA is indicated with a dot on the silkscreen.  

 

G.  Tighten connections down reasonably and  test to confirm operations.  

 

H.  Ready to install on tower.  
 

5.8  84230  Circuit Board Assembly R eplacement  (Refer to 020  

Assembly Drawing )  
 

A.  Remove the sensor from tower and  remove  the vane assembly (refer to 

Section 5.2 ).  

 

B.  Slide the sensor cover down to expose the sensor interior.  

 

C.  Remove the two screws ( 23 ) and washers (26)  holding circuit board 

assembly (1 2 ). Note color of wires.  

 

D.  Loosen all terminal block wires to potentiometer assembly and note color  

and position  of wires.  

 

E.  Loosen all terminal block wires to connector s  and n ote color and position of 

wires.  

 

F.  Install  the  new circuit board assembly (follow steps in reverse order) . 

 

G.  Replace  the  vane assembly ( refer to Section  3.1 ) .  

 

5.9  020  Wind Direction Sensor Repair and Recalibration Service  
 

The factory provides fast, economical service for the user. This repair and 

calibration service includes disassembly and detailed inspection of all moving 

mechanical parts and electronic components.  

 

Service includes replacement of bearings, regardless of apparent condition, 

calibration, and functional test of sensor. Replacement of the following items, if 

necessary, is also included : O - rings, shield and slinger, shaft, set screws. Charges 

for any additional materials will be added to the basic service charge.  
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6      SPARE PARTS and ACCESSORIES  

Consumables, Replacement Parts, and Accessories  

The following parts are available from Met One for maintenance, replacement, 

service, and upgrades. If unsure about a part needed , please contact the technical 

service department. Some of these parts may require technical skills or special 

instructions before use or installation.  
 

Table 6 - 1 020  Replaceable Parts List  

ITEM #  PART #  DESCRIPTION  QTY.  

1 
10296 / 

2755  

Magnesium Vane Assembly, or Vane Assembly, Alum. Heavy 

Duty  
1 

2  2658  Hub/Shaft Assembly  1 

3  1009  Shield WS/WD  1 

4  1010 Slinger  1 

5  1055  Bearing  2  

6  2735 - 1 Top Column W/D Sensor  1 

7 720120  O - Ring  2  

8  601850  Screw, Soc. Hd Cap 10 - 32x5/8, SS  1 

9  2734  Base  1 

10 10045  Coupler, Hall  E ffect  1 

11 10044  Mount, Hall  E ffect E ncoder  1 

12 84230 - 1 Hall  E ffect  Position Analog PCBA  1 

13 84018  Replacement Hall  E ffect  Encoder With Wiring Harness  1 

14 600400  Nut, Hex, Keps, 4 - 40, SS  1 

15 601330  Screw, 4 - 40 x 3/8, F.H., Phil, SST  1 

16 480100  Cable Clamp  1 

17 860050  Standoff  2  

19 1007 - 2  Main Support  1 

20  601230  Screw, 4 - 40 X 1/4, 82 DEG. F.H., PHIL., SST  8  

21 99571 2  Grease Silicone  5 - gram packet  1 

22  2675  Cover  1 

23  601240  Screw, PAN HD PHIL 4 - 40 X 1/4" SS  2  

24  805080  RESISTOR 5W 1% 35 OHM WW  1 

25  601150  SCREW, PAN HD PHIL 4 - 40 X 1" SS  2  

26  602110  Washer, Nylon, #4  2  
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Figure 6 - 1 020  Assembly Drawing  




